5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 lucuMmIMHbI 0013aTeJIbHON YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1 Oenp mucuMniamHbl — 1puoOpeTeHue oOydaromuMucs OO0Iied, KOMMYHMKaTUBHOM W
podeccHOHAIIbHON KOMIIETEHLMH, YpOBEHb KOTOPBIX Ha OTIENbHBIX JTamax S3bIKOBOM IMOATOTOBKH
MI03BOJISIET UCIOJIb30BaTh MHOCTPAHHBIN SI3bIK MPAKTUUYECKHU KaK B MPOQecCHOHaNbHON (MIPOU3BOICTBEHHOM
Y HAy4HOMW) JESITeIbHOCTH, TaK U JJIs 1iesiel caMmoo0pa30oBaHusl.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00y4AIOLIUICA J0JI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U MHIUKATOPAMU UX TIOCTHKEHUS:

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

3uamo:

— OCHOBHBIE€ CIIOCOOBI COYETAEMOCTH JIEKCUYECKUX EIMHHUIl U OCHOBHBIE CIIOBOOOpPA30BaTEIbHbIE
MOJENH;

— PyCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB M BBIPQKEHHI peud B MPOLECCE MEXKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

— OCHOBHBIE ITPUEMBI U METO/bI PePEepupOBaHUS U AHHOTUPOBAHUS JTUTEPATYPBI;

— [IACCUBHYIO U aKTHUBHYIO JIEKCHKY, B TOM YHCJIe OOIIEHAyYHYI0 U CHEIHAIbHYI0 TEPMHUHOJIOTHIO,
HE0OX0IMMYIO /7151 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

— IpUeMbl pabOThl C OPUTHHAIIBHOM JIUTEPaTypOil Ha HHOCTPAHHOM SI3bIKE.

Ymemy:

— paboTaTh C OPUTHHATIBLHON JIUTEPATYPON HA HMHOCTPAHHOM SI3bIKE;

— paboTath co ciIoBapeM;

— BECTH TMEpPENuCKy Ha H3y4aeMOM S3bIK€ C ILEJIbI0 MEKIUYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aUMO/JICHCTBHS,

— BECTH PEUYEBYIO JESITEIBbHOCTh MPUMEHUTEIBHO K cdepe ObITOBOW U MpodecCHOHaTbHON
KOMMYHHKAIIH.

Braoemy:

— MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEKKYJIBTYPHOIO OOIIEHMS, HaBbIKAMH U
YMEHUSMH PEYEBOM JIEATEIHOCTH TPUMEHUTEIBRHO K cdepe ObIToBOM u  mpodeccHoHambHON
KOMMYHHMKAI[MU, OCHOBaMH IyOJIUYHON peyu;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPbl HA U3y4a€MOM MHOCTPAHHOM SI3BIKE.

3 Kparkoe coaepxxanue THCUUILIMHBI

Pazoen 1. I’ pammamuueckue u nexcuveckue mpyoHocmu u3y4aemo2o A3vikd.

1.1. CopsbkeHre M M3MEHEHHUE IJ1aroJia-CBsi3KM B (pOpMax HACTOSIIEro BpeMeHH. BuaoBpeMeHHbIe
¢opmbl rnaronioB. OOpazoBaHue (OpM MPOCTHIX, NPOJOKEHHBIX, HNEPPEKTHBIX U MepHEeKTHO-
MIPOJIOJDKEHHBIX BPEMEH Iilaroja. BompocuTenbHble IpeiokKeHUsI B pa3inyHbIX BpemeHax. OOpa3oBaHue
OTpULATENbHBIX (JOPM IJIarojia B pa3IMyHbIX BpeMeHax.

1.2. O0Opa3oBanue MPOCTBIX, MPOJOJKEHHBIX, NEP(EKTHBIX BpPEMEH IJaroJibHbIX (opM u
ynotpebdiaeHue GopM CTpagaTeabHOro 3aJ10Ta.

1.3. BunoBpemennsie Gopmsbl riarosnoB. OOpa3zoBaHHe MPOCTHIX, MPOJOHKEHHBIX, NMEPHEKTHBIX U
neppeKTHO-MPOJIOJKEHHBIX ~ BpeMeH. BompocuTenbHble MpPEUIOKEHUST B PA3JIMYHBIX ~ BPEMEHAX.
ObpazoBaHue OTpULATENbHBIX (JOPM IJ1aroja B pa3InvHbIX BpeMEeHax.

1.4. Ilpuyactusa. Ilpuuyactust Hactosiero u npouenumero BpeMeHu. [lepdextHbie  (Hopmbl
npuyactus. Mecto npuyactuii B mpeioKeHnu. AOCOIIOTHBIN IPUYACTHBIA 000POT.

1.5. Unpunutus. dopmbl nHpuuutuBa. I[IponomkeHHsli u neppexTHbld MHPUHUTUB. DYHKIIUU
nH(pUHUTUBA B npeanoxxkeHnu. OOpa3oBaHue W ynoTpediieHne UHQUHUTHBHBIX 00OPOTOB THIA «CIIOKHOE
MOJUIEKAILEE» U «CII0KHOE TOIOJTHEHUE.

1.6. Mopmanbenbie rinaroisl. CTpykrypa npemioxkenus. [Ipunnumnsl cnoBooOpa3oBanus. CokpaiieHus
(ab0peBuarypel). O6o3Hauenne natel [IpaBuia 4TeHUs XUMUYECKHUX DJIEMEHTOB, 0003HAYCHHN U (OPMYI
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HEOPraHMYECKUX COCAVMHEHUN W ypaBHEHUN XMMHUYECKMX peakuui. [IpaBuia dTeHus eIuHMI] U3MEPEHMUS.
[IpaBuia yTeHUSI HAMMEHOBAHUM OCHOBHBIX OPraHUYECKUX COECTMHEHU.

Paszoen 2. Pazeumue Hagvikos umeHus memamuieckux meKkcmos.

2.1. UteHue TEKCTOB IO TEMaM:

2.1.1. BBengenune B cieNUaAILHOCTD.

2.1.2. .. Mennenees.

2.1.3. PXTY um. J1.1. Menpeneena.

2.1.4. Hayka u Hay4HbI€ METO/bl, HAYYHbIE CTATHU.

2.1.5. CoBpemeHHbIE MH)KEHEPHbIE TEXHOIOTHH.

2.1.6. Xumudeckoe npearpusiTue.

2.1.7. Xumunueckass nabopatopusi. Texnuka Oe3zonmacHoctu B JjaGoparopuu. M3mepenus B
XUMUYECKOH J1abopaTopumu.

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorusa. @apmaneBTHYECKHUE POU3BOICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2. Ilonstne o Bumax ureHus. [IpocMoTpoBO€ uUTeHHME Ha IpUMEpPAaX TEKCTOB O xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3. M3yyaroliee 4TeHUE HAayYHBIX U HAYYHO-IOIYJSPHBIX TEKCTOB 0 BbIOpaHHOMW CIIELHAIbHOCTH
Ha mnpuMmepe TekcToB: «Hayka u HayuyHble MeTOnbI», «XUMUYECKoe mpennpustue», «CoBpeMEHHbIE
WHXEHEPHbIE TEXHOJIOTHM», «XuMmuueckas jgaboparopus. TexHuka Oe3omacHocTH B JabopaTopuu.
W3mepenuss B xumuueckoi nadopatopun», «Xumus Oynymero. CoBpeMEHHbIE TEHACHLMU Pa3BUTHS
HayKkn», «buotexnomnorus. @apmareBTUUECKHE MPOU3BOJICTBAY, «3eneHas Xxumus. [Ipo0iaemMsl s3KoI0TUm».

Jlexcuueckne OCOOEHHOCTH TEKCTOB HAyYHO-TEXHHYECKOW HANpaBlIE€HHOCTU. TepMUHOJIOTHS
HayYHO-TEXHUUYECKOH JIUTEPATYphbl HA U3y4aeMOM SI3bIKE.

Pazoen 3. Ilpakmuka ycmuoii peyu.

3.1. [IpakTuKa yCTHOUN pedu MO TeMaM:

3.1.1. «I'oBopuM o cebe, 0 cBOEH OymyIieit mpodeccum.

3.1.2. «Moi1 yHUBEpPCUTETY.

3.1.3. «YHUBEpPCUTETCKHUIN KaMITyC).

3.1.4. «At the bank».

3.1.5. «Applying for a job» u T.1.

3.2. Monosoruueckasi pedb 1o Teme «o cede u o Oyaymein mpodeccuny. JIekcudeckne 0COOCHHOCTH
MOHOJIOTUYECKOU PEUH.

3.3. PeueBoil STHUKET TOBCEIHEBHOTO OOMICHHUS (3HAKOMCTBO, MPEACTABJICHHE, YCTAaHOBJICHUE H
nojJiep>)kaHue KOHTaKTa, 3ampoc M cooOuieHne uHpopMauuu, NOOYXKAEHHE K JEHCTBUIO, BbIpaXKEHHE
POCHOBIL, COTIaCHs).

Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOiIEHHBIM TEMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHOCu.

4.1. I'pammaTHyUeCcKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATbHOCTHU:

Pa3nuunble BapuaHThl IEpeBOa MPUUACTUI HA pycCKUil s3bIK. [IpryacTHbie 060POTHI U IPHEMBI X
IIEpEBOJIa HA PYCCKUH S3BIK.

4.2. CocnararenpbHoe HakjoHeHHE. DOpMBI coclarareiabHOr0 HAKJIOHEHHUS B H3Y4aeMOM S3bIKE.
MopnanbHble TJaroibl U HUX HCIOJb30BAaHHE B MPEUIOKEHUSX B COCIAraTeJbHOM HAKJIOHEHHUU. THIIbI
YCIIOBHBIX Ipe/iokKeHn. BapuanTsl nepeBoaa npeuiokeHuil B cocarareIbHOM HAaKJIOHEHUU U YCIOBHBIX
npenioxxeHuit. [lopsiiok cia0B B peaaoKeHuu. OMpaTHuecKue KOHCTPYKIUH.

4.3. VI3yuenue mpaBWil NepeBoja pa3ivyuHbIX (GOopM MHPUHUTHBA U MH(QUHUTHUBHBIX OOOpPOTOB Ha
PYCCKHH SA3BIK.

4.4. N3zyqaromiee YTeHUE TEKCTOB 10 TEMATHUKE:

1) «JIaGopaTopusy.

2) «/3mepenust B XuMU4ECKoM 1abopaTopum.

Crunucruyeckue OCOOEHHOCTH CIELMAIbHOW HAayYHO-TEXHUYECKOW muTeparypbl. OpraHuzanus
paboTel co crnenuanbHbIMM cioBapsiMu. llonstue o pedepupoBaHUM U AHHOTHUPOBAHUM TEKCTOB IIO
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cnenuanbHocTH. [lonck HOBOM MHpOpManuu mpu paboTe ¢ TEKCTaMU M3 TMEPHOJUYECKUX H3JIaHUA U
MOHOTpa(Uii, UHCTPYKIUH, IPOCIEKTOB U CIIPABOYHON JUTEPATYphl IO pacCMaTpUBAEMOM TEMATHKE.
4 O0beM yueOHOM TMCHUTIITHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTtp
Bun yueOHo# padboThl 3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
q, q, q, q, q,
Obuast TpyRoeMKOCTE 9 | 324 | 2 72 | 2 72 | 2 72 3 | 108
AUCHUILINHBI
KonTakTHas padora: 3,56 128 0,89 32 0,89 32 0,89 32 0,89 32
[Tpaxktuueckue 3anusarus (I13) | 3,56 128 0,89 32 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padora: | 4,44 160 1,11 40 1,11 40 1,11 40 1,11 40
?a?\/ll{:?:gfl{{j:HBHaﬂ abora 0.6 0.2 0.2 0.2 B
CaMOCTosITenLHoepns €HUE 444 L L L L
Y1 1594 39,8 39,8 39,8 40
PasacioB AV CHUITIIIMHBI
Buabl KoHTpOJIA:
JK3aMeH 1 36 — — — — — — 1 36
KonraktHas pabota — 1 0.4 3 3 3 3 B 3 0.4
IIPOMEXYTOYHAs! aTTECTALNA 3 1
ITonroroBka K sK3amMeHy 35,6 - - - - - 35,6
Buja nToroBoro KOHTpoJIs: 3auér 3auér 3auér JK3aMeH
Bcero 1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTtp
B .
U1 y4eoHoi paboThl 3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
q, q, q, q, q,
R IGEMECELE 9 | 243 | 2 54 2 54 2 54 3 81
AUCHUILINHBI
KonrakTHas pabora: 3,56 96 0,89 24 0,89 24 0,89 24 0,89 24
[Tpaxktuueckue 3ansarus (I13) | 3,56 96 0,89 24 0,89 24 0,89 24 0,89 24
CamocrositesbHas padora: | 4,44 120 1,11 30 1,11 30 1,11 30 1,11 30
?a?\/ll{:?:gfl{{”?:ﬂbHaﬂ abora 0,45 0.15 0.15 0.15 B
CaMOCTosITenLHoepns eHue 444 L L L Li
Y1 119,55 29,85 29,85 29,85 30
PpasacioB AVMCHUITIIMHBI
Buabl KoHTpOJIA:
JK3aMeH 1 27 — — — — — — 1 27
KonraktHas pabota — 1 0.3 B B B B B B 0.3
IIPOMEXYTOYHAs] aTTECTAlNA 3 1
IToaroroBka K 3K3aMeHy 26,7 — — — — — 26,7
Buja nToroBoro KOHTpoJIsi: 3auér 3auér 3auér JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI

«Hcropus (ucropusi Poccun, Bceod1asi ucropusi)»

1 Heab AucUMILIMHBI — POPMUPOBAHUE Y CTYACHTOB I[EJIOCTHOTO MPEACTABICHUS 00 HCTOPUIECKOM
npouuioMm Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM MPOLIECCE.

2 B pe3ysbTrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH:

Obnadams CIEYIONUMA KOMIIETCHIIUSIMA U HHIUKATOPaMU UX TOCTHKCHUS:

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

3nams:

— OCHOBHBIC HaIIpaBJICHUA, HpO6J’I€MLI 1 METOIbI I/ICTOpI/I‘ICCKOI\/’I HAYKH,

— OCHOBHBIC DJOTallbl M KIIKOYCBLIC CO6I)ITI/I$I I/ICTOpI/II/I POCCI/II/I nu MI/Ipa, OCO6CHHOCTI/I paSBI/ITI/ISI
POCCHUIHCKOTO TOCYapCTBa, BBIAAOIIUXCS AEATENIeH OTEYECTBEHHOM 1 BCEOOIEH NCTOPUH.
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Ymemns:

— COOTHOCUTBH OOIIM€ HCTOPUYECKHE MPOLECChl U OTIENbHbIE (DAKThI; BBISBIATH CYLIECTBEHHbBIE
4epThl UCTOPUUYECKUX MTPOLIECCOB, SIBJICHUN U COOBITUH; aHAIM3UPOBATh COLIMAIbHO-3HAUUMBbIE TPOOIEMBbI;

— ¢popMynupoBaTh M APryMEHTHPOBAHO OTCTaUBaTh COOCTBEHHYIO MO3HUIMI0 IO Pa3IdYHbIM
npo0iemMaM UCTOPUH.

Braoemy:

— IPEJCTABICHUAMH 00 UCTOPUU KaK HAayKe, €€ MECTE B CUCTEME I'yMaHUTapHOTO 3HAHUS;

— IPEJCTABICHUAMH 00 OCHOBHBIX ATalax B UCTOPHH YEIOBEUECTBA U UX XPOHOJIOTUH;

— KaTeropHajJbHO-MOHATUIHBIM alapaToM U3ydaeMoON JUCIUILIMHBL,

— HaBBbIKaMH aHAJIM3a UCTOPUUYECKUX UCTOUYHUKOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Hcmopus 6 cucmeme coyuanbHo-cymanumapuvlx Hayk. OCHOBbL Memooono2uu
ucmopuueckoi nayku. Ocobennocmu cmanoénenus 2ocyoapcmeennocmu 6 Poccuu no cpaguenuio c
€8pPONeuCKUMU PAHHECPEOHEBEKOBbIMU 20CYOaPCMBAMU.

Mecto ucropum B cucreme Hayk. [Ipenmer mcropuueckoi Hayku. Ponp Teopum B NO3HaHUM
npouutoro. CymHoOCTh, (GOpMbI, GYHKIMH HUCTOPUYECKOTO 3HaHMs. [loHATHE MCTOPUYECKOrO HCTOYHMKA,
KJ1acCU(pUKaLUs UCTOPUYECKUX UCTOYHUKOB. McTtopust Poccumn — HeoThemiieMas 4acTh BCEMUPHOM UCTOPHH;
oOuiee 1 0COOEHHOE B HUCTOPUUYECKOM Pa3BUTHUH.

Antponorene3. Heonurnyeckas pesostouus. CouuanbHblii cTpoil. Pa3znoxeHue mnepBoObITHOM
oOuunbl. luBmnmszamuu [IpeBnero Bocrtoka. ['ocynmapctBa antuuyHoctu. Hapoapl u  npeBHeinine
rocyaapcTBa Ha Tepputopun Poccun. DtHorenes cnaBsH. Bennkoe [epecenenne napoaos B I11-1V BB.

Tpanuuuonusie (GopMbl COLMAIBHON OpraHu3alMi €BPOINEHCKUX HApoJO0B B JOTOCYAAPCTBEHHBIN
nepuoj. Bo3HMKHOBEHHME paHHECPEIHEBEKOBOM roCy1apcTBEHHOCTH B EBpore.

OTHOKYJABTYpHBIE U COLUMAIbHO-MIOJIMTUYECKHUE  TPOLECCHl  CTAHOBJIEHUS  POCCUHCKOM
rocyaapcTseHHOCTH. Hauano poccuiickoit rocynapctBeHHOCTH. KueBckas Pych. IIpunste XpucTHaHCTBa.
Pycckue 3emnu B XII — XIII BB. MoHrosno-tarapckoe Hauectsue Ha Pycb. DkcnaHcus B 3arajjHble U CEBEPO-
3amajgHble pycckue 3emid. Bennkoe KHsDKeCTBO JIMTOBCKOE U Pycckoe rocynapcerso.

MecTo cpeHeBEKOBbs BO BCEMUPHO-HCTOpUYECKOM Ipouecce. CkilaJblBAHHE OCHOB HAallMOHAJIBHBIX
rocynapctB B 3anaanoit EBponie. O6paszoBanue Poccniickoro rocynapcTsa, €ro HCTOPUIECKOE 3HaUCHHE.

Poccus B XVI B. — XVII BB. V¥V wucrokoB Hooro Bpemenun. OcoOEHHOCTH COCIOBHO-
npenacraBuTenbHON MoHapxuu B EBpone u Poccun. Hauano XVII Beka — amoxa BceoOI1ero eBponeckoro
Kkpuzuca. CHHXpOHHOCTb KPU3HUCHBIX CUTYallMi B pa3HbIX cTpaHax. «CMyTHOe BpeMsi» B Poccun.

I'enesuc kanutanuizma. Ero gopmsl u cocymiecTBoBanue ¢ 3iaemMeHTaMu (eoaanuzma. OcoOeHHOCTH
paznuuHbiXx peruoHoB EBpombl.  ®opmupoBanue wMupoBoro pbiHKa. [logpem  MaHydakTypHOTO
npou3sBojicTBa. DopMHUpoBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkasus B Poccun. «BTopoe m3manue» kpenoctHudyectBa — CoOOpHOE YlIOKEHHE
1649 r. u ropuanyeckoe oopmiieHHe KpernocTHOro mnpasa. Cexyaspu3anus pyCcCKO KyabTyphl.

Pazoen 2. Om Hoeoeco k Hosetiwemy epemenu. Poccutickas umnepus 6 XVIII- nauane XX 6.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoaepHu3auuu U npocseiienus. Pedopmsr Iletpa I
KaK IepBas MOMbITKA MOJEpPHM3AIMKU CTpaHbl, €€ ocobeHHocTH. PopmupoBanue Poccuiickoil mmnepuu.
OcCHOBHbIE HAIpPAaBIIEHUS «EBPOINEU3ALUN» CTpPaHbl. OJBOJIOLUS COLMAJIBHOW CTPYKTYphl OOIIECTBa.
JlanbHenmee paciupenue rpaul Poccuiickon HMIIEpUH.

Wneiinble U counanbHO-oauTHYecKre UCTOKU [IpocBemenns. OCHOBHbIE YepThl MPOCBETUTENLCKON
UJICOJIOTUH: YEJIOBEK U TOCYIapCTBO, «ECTECTBEHHOE IIPaBOY», 3TUKA. Mies nmporpecca kak rocroCTBYIOIIEE
TedeHue B oOulecTBeHHOM MbIciu. Poccus B 3moxy mpocBenieHHoro abcomtoruzma. Poccust u EBpona B
XVIII Beke. MI3MeHeHHs B MEXAyHAPOIHOM I0JIOKEHUN POCCUIICKON HMITEpHH.

Poccus B XIX croneruun. [Ipombinennsiii nepeBopot B EBporie u Poccuu: obiiee u ocobeHHoe.
Baxueitmme ycnoBus nepexoaa Poccun k mHIyCTprUaIbHOMY OOIIECTBY — pEIIEHNE KPECThSTHCKOTO BOIIPOCa
U OrpaHMYEeHHE caMmoJiepkaBus. JlJIUTENbHOCTb, HEMOCIEeI0BAaTENIbHOCTh, UUKIMYHOCTh Mpolecca
OypxyazHoro pedopmupoBanus. EBponeiickas peposornust 1848—1849 rr. Utoru, 3HaueHue, HCTOPUIECKUE
MOCJIEICTBUSI.

Ponb cyObexkTuBHOro ¢akropa B mpeojgosneHun orcraBanus. Pedopmbl XIX Beka, UX 3Ha4YeHHE.
OobuecTBeHHbIe nBIAKEHUS B XIX Beke.
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Poccus u Mup Ha pyOexe BEKOB: HEPaBHOMEPHOCTh M MPOTHUBOPEUHUBOCTH pa3BUTHs. OOmIMe UTOTH
POCCHIICKOM MOJIEpHU3ALMH K Hadalry XX Beka.

CootHomienue mnonauTHuyeckux cuil B Poccum B Hawane XX Beka. Hapacranume xpusuca
camoziepkaBus. IlepBas poccuiickas peosrouusa. O6pa3oBaHue NOIUTHUECKUX NapTuid. ['ocynapcTBeHHas
nyma Hayaina XX BeKa Kak MEpBbI ONBIT poccuiickoro mnapiameHTapusma. CTOJIBIMMHCKAs arpapHas
pedopma. IlepBas mupoBas BoiiHa 1 ydactue B Hell Poccun. deBpanbckast peBomtonus 1917T. u kopeHHbIE
M3MEHEHHUS B MOJIUTUYECKOM KU3HU CTPAHBI.

Pazoen 3. Bcemupno-ucmopuueckuti npoyecc u XX eex. Om cosemckozo eocyoapcmea K
cospemennou Poccuu.

dopmupoBaHue M CyHIHOCTb coBeTckoro ctpost (1917-1991rr.). Mapkcusm Kak uaeosoruyeckas
OCHOBa PEBOJIIOIIMOHHBIX IpeoOpa3zoBaHuii u poccuiickue peanuu. [loaroroBka m modema OKTAOPHCKOTO
BoopykeHHoro Bocctanus B Ilerporpanme. Il Bceepoccuiickuii cbe3q CoBEeTOB U €ro peuieHus.
DKOHOMHMYECKAass M COLMalbHas TMOJMTUKA OOJIbLIIEBUKOB. ['paxkiaHckas BOWHAa U HMHOCTpaHHAs
untepBeHnus. Cyap0a u 3nauenue HOIla. YTBepkneHue oJHOMAPTHUITHONW MOJUTHYECKONW CHCTEMBI.
Oo6pazosanue CCCP. Ilonutnueckas 0opb0a B maptuu u rocynapcrse. CCCP B roipl nepBbIX MATUIETOK
(konmerr 20-x rr. — 30-e rr.). ®opmupoBaHue pexuma JHIHOW Biactu CramuHa W KOMaHIHO-
aJIMMHHUCTPATUBHON CHUCTEMBI ympaBiieHusi rocynapctBoM. Totanutapusm B EBpone u CCCP: obmee u
ocobennoe. Buemnss nmonutuka CCCP B 20-30-e rr. JlesrensHocTh Komuurepna. CCCP Bo BTOpoO#
MupoBo# 1 Benmkoit OreuecTBenHo# BoiiHe. Pemmarommit Bxitan CoBerckoro Coro3za B pasrpoM (ammsma.

N3meHeHne COOTHOLIEHMS CUJI B MUPE TIOCIIE BTOPO MUPOBOM BOMHBL. Hadaso «X0101HON BOWHBDY.
«doxtpuna Tpymdna» u «Ilman Mapmamiay. @opmupoBaHue OUMOIApHOTO MHpa. B3anMooTHOIIEHUS CO
CTpaHaMu «HapoAHOM aemokpatum». Co3manue CoBera SKOHOMHMUYECKOM B3aumornomouid. Kondmukr c
OrocnaBueit. Opranuszauust Cepepoarnantuueckoro jgorosopa (HATO).  Cosmanue Opranuszanuu
Bapmasckoro norosopa. Boiina B Kopee. TpyanHoctu nocineBoeHHoro pasutus CCCP. VYixkectoueHue
MOJIMTUYECKOTO PEXUMA U HJICOJIOTUYECKOro KOHTpois. IlombITku OOHOBIEHHS «TOCYAApCTBEHHOTO
commanmMay. XX cwe3qt KIICC u ocyxxnenue kynpra auaHoctu Cranmna. «OTTenensy B 1yXOBHOU cdepe.

DKoHOMHYECKHE peQopMbl cepeauHbl 60-X roloB, MPUUYMHBI UX He3aBeplIeHHOCTH. «[ ocymapcTBo
omarogerctBus». IV u V Pecnyonuka Bo @panmuu. O6pazoBanue u Pazsutue OPI'. «DxonHomuueckoe
gyno» SAnonun. Pacnan xononuansHOW cuctembl. HeokoHncepBatusm BenukoOpuranuu. Peiironomuka B
CILIA.

Hapacranue kpusucHbIX siBIeHUIl B coBeTckoM obmiectBe B 70-e — cepenune 80-x romos. Hosas
Koncrutynus CCCP. Konuenuus «pasuroro conuanuisma». Buemnsas nonutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKITYHAPOIHON 0OCTAaHOBKH.

«[lepectpoiika»: CymHOCTb, LEJNH, 3a0a4d, OCHOBHbIE »3Tambl, pe3ynapTaThl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBJIeHHE HOBOW pOCCUICKOM rocynapcTBeHHOCTH (¢ 1991- mo HacTosimiee Bpems). JIuGepanbHas
KOHLIETIIUSL POCCUNCKUX peopM: Mepexo1 K PbIHKY, (OPMUPOBAHUE IPaXKIAHCKOTO OOIIecTBa U IPaBOBOTO
rocynapcta. «llloxoBas Ttepanus» skoHOMUYeckuX pedopm B Hauyane 90-x romoB. Konctutyuus
Poccuiickoit @eaepannn 1993r. MexnanuonansHeie oTHOMICHUS. [loMTHYeckne mapTuu U OOIIECTBEHHBIE
nBrkeHust Poccum Ha coBpeMmeHHOM 3tane. Poccus Ha mytu moaepHu3anuu. Poccus B cucremMe MHUpPOBOM
SKOHOMMKH U MEXJIyHapOIHBIX cBsizell. HoBble reomosuTuyeckoe pealiud B MHUpPE U HMX BIMSHHUE Ha
BHEIIHIOK NOIUTHKY Poccuiickoit @enepannm.

4 O0beM yueOHOM TMCHMIITHHBI

. O0beM IMCUHMIINHBI
Bun yueOHo# padboThl 3E Axag 4. | Acrp.a.

O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi paboTa 1,67 60 45
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,67 60 45
Bujx koHTpoJs:

JK3aMeH 1 | 36 | 27
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KonTakTHas paboTa — mpoMeXyToO4Has aTTeCTaIHs 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpaBoBeneHue»

1. Iesb AMCHUILIMHBI — OBJIa/ICHUE OCHOBaMH IPAaBOBbIX 3HAHUH; (HOPMHPOBAHHE OCHOB MPABOBOM
KYJIbTYpPbl U IPABOMEPHOTIO ITOBEICHUS IPa’kIaHUHA CTPAHBI.

2. B pesyabTaTe H3y4eHHUs JMCUMILINHBI 00y4aroMiics J0JI7KeH:

O6naaath ciaenyMUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX JTOCTHKEHUS:

YK-2.1; YK-10.1; YK-10.2; YK-10.3; OIIK-2.4; OIIK-2.6

3nams:

— OCHOBBI POCCHUMCKOM TIPaBOBOM CHUCTEMbI M POCCHUIMCKOTO 3aKOHOJATEbCTBA, OCHOBBI
opranu3aiui ¥ (QYHKIHMOHUPOBAHMSI  CyA€OHBIX W HMHBIX  I[PABOIPUMEHHUTENbHBIX U
IIPAaBOOXPAHUTEIIBHBIX OPTraHOB;

— IIPaBOBbIE U HPABCTBEHHO-3TUUECKHE HOPMBI B cpepe mpodeccnoHanbHOM 1S TeIbHOCTH;

— IPaBOBbIE HOPMBI, PETYIMPYIOIIME OTHOILIEHUE YeJIOBEKa K 4YeJIOBEKYy, OOIIeCTBY,
OKpYKalollen cpee;

IpaBa 1 00s13aHHOCTHU I'PaX1aHNHA;

OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

OCHOBBI XO35HCTBEHHOTO MPaBa;

OCHOBHBIE HAIIPABJICHHSI AHTUKOPPYINIIMOHHON IeATEIbHOCTH B PO
Ymemo:

— HCIIOJIB30BaTh JTUYECKHE W IIPABOBBIE HOPMBI, PEryJUPYIOIIME OTHOUIEHUE YEJIOBEKAa K
4eJI0BEKy, 00ILEeCTBY, OKpYKaloIlllel cpejie, UCIOJIb30BaTh MpaBa U CBOOObI YeJIOBEKa U I'pa)K/JIaHHWHA
IIpH pa3pabOTKe COLMATIBHBIX IPOEKTOB;

— HCIIOJBb30BAaTh M COCTaBIIATh HOPMATHBHBIE U IPABOBBIE JIOKYMEHTBI, OTHOCSIIHMECS K
npodeccHOHAIIbHON  JIeATEIbHOCTH, NPEeANpUHUMATh HEOOXOAMMbIE MeEpbl K BOCCTAHOBJICHUIO
HapyILIECHHBIX [PaB;

— peanu30BbIBATh IpaBa U CBOOObI UETIOBEKA U IpaKJaHUHA B Pa3IMYHbIX chepax
KU3HEIEATEIBHOCTH.

Braoemy:
— HaBbIKaMU IPUMEHEHUS 3aKOHO/IaTeNIbCTBA MPU PELICHUH MTPAKTUYECKUX 3a/1au.

3. Kparkoe cogep:xaHue TUCHMILTHHbI

Pazoen 1. Ocnoswbt meopuu cocyoapcmea u npasa

1.1 OcHOBHI TeOpUM TOCYIAPCTBA

1.2 OcHOBHI T€OpUU TIpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE TpaBOBOE peryiaupoBaHue 3anmThl nH(popmanuu. [IpaBoBbIE OCHOBBHI 3aIUTHI
roCyJlapCTBEHHOW TallHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxganckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI 00IIIEH YaCTH.

3.2. ABTOpCKO€ U MaTEeHTHOE IIPABO U MPaBOBas 3alUTA PE3YJbTaTOB HHTEIUIEKTYabHOM.

3.3. OcHOBBI X03HUCTBEHHOTO (IIPEANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEMHOTO MpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa
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Pazoen 4. Ocobennocmu npaeosozco pe2yiuposanus npoGhecCUOHAIbHOU OesIMeIbHOCMU 8
OMOEeNbHbIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU
4.1 OcHOBBI HaIIMOHAJILHOW OE30MaCHOCTH, TOCYIAapPCTBEHHOW IOJIUTUKUA W 3aKOHOJATEIHCTBO B
obsactu obecrieueHus siIEPHON M paIualliOHHOM 0€30TaCHOCTH.
4.2 OcoOeHHOCTH IPABOBOT'O PETYIMPOBAHUS TPya paOOTHUKOB XUMUYECKON MPOMBIIIIEHHOCTH.
4.3 HopmaTtuBHO-IIpaBoBasi 0a3a pEryIMpoBaHUs XMMHUYECKOH M HePTEXMMHUYECKOH oTpaciu B
Poccun.
OO611ee KOJIMUECTBO pa3aeiioB 4.
4. O0beM y4eOHOI JUCHUNIMHBI
s oucyunaun, uzyyaemvlx 6 meueHue 00H020 cemecmpa.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesbHas paboTa 0,2 0,15
2,1
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 75,8 | 56,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Pusocopus»

1 Hesp mucuunauHbl — chOpPMUPOBAThH Y CTYIEHTOB KOMILJIEKCHOE IIPEICTABICHUE O POJIM U MECTE
¢unocopuu B cucTeMe ryMaHUTAPHBIX, COLMAIBHBIX U €CTECTBEHHBIX HAyK, IO3HAKOMUTH UX C OCHOBaMH
¢unocopckoro 3HaHUsA, HEOOXOAUMBIMU JIJIS1 PELICHUS] TEOPETUYECKUX U MPAKTHUECKUX 3a7a4.

2 B pe3yabraTe H3y4eHUs TUCHUILIUHBI 00YYAIOLIUIICA 10JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-5.4; VK-5.5; VK-5.8; VK-5.9; VK-5.14.

3nams:

— OCHOBHO€ COJIep)KaHu€ TJaBHBIX (UIOCO(CKUX IIKOJ M HANpaBJICHUH, MPeICTaBUTENEH ATUX
LIKOJI, CBSA3b U pa3inuue ux Guiaocockux uien;

— CBSI3b UCTOPUKO-PHIOCO(CKUX KOHLENIMHA C COBPEMEHHBIMH IMpOOJIeMaMHU HHIMBUYaTbHOU U
0OLIECTBEHHON KU3HU.

Ymems:

— IIOHMMaTh ¥ AHAJU3UPOBATH MHUPOBO33PEHUYECKUE, COLMAIbHbIE U WHAMBHUAYaJbHbIE MPOOIEMbI
COBPEMEHHOM KU3HU;

— I'PaMOTHO BECTHU JUCKYCCHUIO, aHAJIM3HPOBAaTh OCOOEHHOCTH MEXKKYJIbTYPHOTO B3aUMOJICHCTBUS,
00yCIIOBJIEHHbBIE PA3JIMUNEM 3TUYECKUX, PEIMTUO3HBIX U IIEHHOCTHBIX CUCTEM, ONMMPAsCh Ha HapaOOTaHHBIH
B “cTtopuu Gpuiocopuu Matepuai;

— IPUMEHATH NoJydyeHHbIe (hrunocodckue 3HaHUS K PEIICHUIO MPOPEeCCUOHANbHBIX 3a/1a4.

Braoemy:

— IpeACTaBICHUAMH O (uiocoduu Kak Hayke M CHCTEME LEHHOCTEH, €€ MecTe B CHUCTeMe
I'YMaHUTapHOIO 3HAHUS;

— OCHOBaMU (UIOCO(PCKOTO MBIIICHUS;

— KaTeropHajbHbIM aNnaparoM H3y4aeMoM JUCHUIUIMHBI, (Uioco@ckUMH METOJaMU aHajlu3a
pa3aMyYHbIX MpoOseM, HaBblKaMu (UI0CO(CKON KyNbTYpbl JUIsl BBIPAOOTKHM CHUCTEMHOIO, IIEJIOCTHOTO
B3IJIs/1a Ha JIEMCTBUTENBHOCTh U MECTO XUMHUH U XUMHUYECKON TEXHOJIOTUHU B IIEJIOCTHON KapTHHE MUpA.
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3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

®dutocodust, ee IPOUCXOXKIEHUE U POJIb B OOLIECTBE.

Pazoen 1. Ocnosnvie ¢hunocoghckue wixonul.

AntnuHas ¢unocodus (mocoxparuku, coductsl, Coxpar, Jlemokput, IlmatoH, ApucroTens,
AITMHUCTHYECKU-pUMCKas ¢uinocodusi). OcCHOBHbIE NPOOJEMBI  CPEIHEBEKOBOH (uiiocopuu U 3M0XU
Bospoxnenus. Gunocopus Hosoro Bpemenu (XVII — XVIII BB.) Uaeonorus Ilpocsemenus. Hemerkas
kinaccuueckas Quiocopus. Pycckas dunocodus XIX — XX BB. OCHOBBI MapKCHCTCKOH (ritocodumu.
OcHOBHBIE HAITPaBJICHUSI COBPEMEHHOU (Prtocopuu.

Pazoen 2. @unocogcrue xonyenyuu 6vimus u NO3HAHUL.

[Ipobnema ObiTusi B uctopun umocoduu. IlonsTuss marepuanbHOro W HAeanbHOTO. OCHOBHBIC
¢unocopckue HampaBlICHUS: MaTepuaau3M U uaeanusM. llpuHoun rio0aabHOrO SBONIOIMOHM3MA B
COBPEMEHHON HAyYHOU! KapTUHE MHUpa.

Konrnenmuu npocTpancTBa 1 BpEMEHU B HCTOPUH (HHITocopun 1 HayKH.

[Ipoucxoxxnenue co3HaHus. Poib Tpyga B NPOUCXOXKACHUM CcO3HaHMs. Mpeamuctuueckue u
MaTepuaJucTHueckue KoHuenuuu co3HaHus. Co3nHanme u Mo3r. CozHarenbHOE U 0OeccO3HaTENbHOE.
Coznanue u s3bIK. CO3HaHUE U CAMOCO3HAHUE.

Konuenuuu rHoceonoruu B HCTOpUU (GUIOCOQHUM: CEHCYaau3M, palUOHAIN3M, CKENTHIHU3M,
arHOCTUIIM3M, KOHIICTIIUS BPOKICHHBIX HWICH, ampuopusM. JlmanekThka TO3HaHUS: YYyBCTBEHHOE U
patoHagbHoe. OCHOBHbBIE TEOPHUH UCTUHBIL.

Pazoen 3. Ilpobnemvbl uenosexa 6 ghunocoghuu.

UYenosek kak mpeameT ¢riocodcekoro ananuza B ucropun prtocopuu. [IporncxoxaeHrne yemoBexa:
MPUPOJHBIE M COLMAIbHbBIE YCIOBMSI aHTPOIIOCOLMOreHe3a. buosoruueckoe M conuanbHOE B 4YEJIOBEKE.
WuauBua, WHIMBUAYATBHOCTD, JIMYHOCTD.

CMbICIT JKM3HM M IpelHa3HayeHue yenoBeka. JKusHb, cMepTh, Oeccmeptue. [[BukeHne HeHacuius,
€ro pojib B coBpemMeHHOU >xu3HU. llenn m menHoctu. CB0OOMAa BOJIM W OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHHbIE, pETUTHO3HbIE, ICTETUYECKUE [IEHHOCTH.

Pazoen 4. @unocopus ucmopuu u obwecmsaa.

YenoBek B cucTeMe COLUMAIbHBIX CBsi3ed. JIMyHOCTh M Macchl, cB0OOOJAa W HEOOXOAUMOCTH.
Owinocodust uctopuu: (opMalnMOHHAsT W UUBWIM3ALUUOHHAS KOHILENLUUU HCTOPUYECKOTO pPa3BUTHSL.
[Iporpeccucrckue 1 MUKINYECKHE MOJIenu pa3BuTHs. ['obanbHble mpobiaemMbl coBpeMeHHOCTH. Konnenus
YCTOWYMBOTO Pa3BUTHS U CLIEHApUU OYAYIIEro.

O6mectBo u ero crpykrypa. ConnanbHas, MOJIUTHYECKas U TyXOoBHasI cdepsl oomecTBa. Konnenun
rocynapcTsa B uCTopuu guitocodckoit mpicau. ['paxkaanckoe oOIECTBO U IPABOBOE rOCYAAPCTBO.

Pazoen 5. @unocogpckue npobremvl Xumuu u XUMU4eCKo MexHoa02Uul.

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4yHOro 3HaHus, ero mMeroabl u ¢opmbl. Hayunbie
PEBOJIIOIIMM W CMEHa TUIIOB panuoHalbHOCTH. Hayka B cOBpeMEHHOM Mupe. OTHKAa HAyKd U
OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOIIEHHUS HAayKd W TeXHUKH. CoLMalbHBIE IOCIEICTBUS HAYyYHO-TEXHHUYECKOTO
nporpecca. DTHYECKUE U HKOJIOTUIECKUE UMITEPATUBBI PAa3BUTHS HAYKW U TEXHHUKH.

MecTto XUMHUM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOjeMa XHMHHA KaK HayKH H
npousBoJicTBa. Llenu u 3amaun xumudeckoi texHonoruu. Crnennduka XMMUKO-TEXHOJIOTHYECKOTO 3HAHUS:
(GbyH1aMEHTaJIbHOE U MPUKIIAJHOE, SMIIUPHUECKOE U TEOPETUYECKOE.

4 O0beM yueOHOM TMCHUIITHHBI

. O0beM IMCUMIINHBI

Bun yueOHo# padboThl 3E Axan 4. | Acrp.a.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3ansatus (113) 0,44 16 12
CamocrosiTesbHasi paboTa 1,67 60 45
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTIOB AUCHUIIIIMHbI 1,67 60 45
Bujx koHTpOJIS:
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JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIIHS 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«OCHOBBI IJKOHOMMKH H yIIPABJICHUS NIPOU3BOICTBOM»

1 enb AMCHMIVIMHBI — TIOJY4YEHHE CHUCTEMbl 3HAHUNH 00 SKOHOMHYECKHUX 3aKOHOMEPHOCTSIX
(YHKIIMOHMPOBAHUSI ~ MPOMBIIUIEHHOTO  MPOW3BOJCTBA B  CHUCTEME  HAlMOHAJIBHOM  SKOHOMHUKH,
(dbopMHUpOBaHHE IKOHOMUYECKOTO MBIIIJICHUS] M HCIOJIb30BAaHHWE MOJYYEHHBIX 3HAHUW B IMPAKTUUYECKOU
NEATENBHOCTH.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-9.1; VK-9.2; VK-9.3; OlIK-2.1; OIIK-2.3; OlIK-2.5

3nams:

- OCHOBBI 9KOHOMHUYECKOM KYJIbTYpBI, B TOM YHCJi€ (PMHAHCOBOW I'PaMOTHOCTH;
- OCHOBBI POCCUHCKOW TIIPaBOBOM CHCTEMBI W POCCHUHCKOIO 3aKOHOJATENIbCTBA, IIPAaBOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe npodeccnoHaIbHOM e TeIbHOCTH;

- IPAaBOBBIE HOPMBI, PETYIUPYIOLIME OTHOIIEHNE YEJIOBEKa K YEJIOBEKY, 00ILECTBY, OKpYKaroIlen
cpene;

- OCHOBHBIE KaTETOPUH U 3aKOHBI 5KOHOMHUKHU;

- OCHOBBI SKOHOMHUYECKOU JIeATEIbHOCTH NMPEANPUATHUS, €T0 CTPYKTYPY U OTPACIEBYIO CIELU(PUKY;

KJIaCCU(UKALUIO MIPEANPUATHI 0 IPaBOBOMY CTaTyCy;

- cojiepKaHKe 3TANoB pa3pabOTKU ONEPATUBHBIX IJIAHOB pabOThI IEPBUYHBIX POU3BOACTBEHHBIX

MIOJPA3ACIICHAMN.

Ymemo:

- HCTI0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IPU MPUHATUU OOOCHOBAHHBIX PEILICHUHN B PA3INYHBIX
001aCTIX IEATCIBHOCTH;

- UCIIOJIB30BaTh 3HAHNS OCHOB YKOHOMUKH IIpY PELICHUH IPOU3BOICTBEHHBIX 3a/1a4;

- OCHOBAMM XO3AMCTBEHHOT'O U KOJIOIMYECKOTr0 IPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUYECKUI aHAIN3 UHKEHEPHBIX PEILICHU.

Braoemy:

- HaBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUHN B PA3IMYHBIX 00IACTAX

KU3HEACITEIBHOCTH;

- METOJaMH pa3pabOTKU MIPOU3BOJCTBEHHBIX TPOrPaMM U IUTAHOBBIX 3aJJaHUH /7151 IEPBUYHBIX

IIPOU3BOJICTBEHHBIX IOPA3ACICHU;

- HaBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEIICHUH C YIETOM UMEIOLIUXCS OTPaHUYEHUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKHU

Tewma 1: OxoHoMuYeckue noTpeOHOCTH, Onara M pecypcbl. ODKOHOMHYECKHE CHUCTEMBI U HX
cymHocTh. OOLIeCTBEHHOE TPOM3BOJCTBO M SKOHOMHYECKHE OTHolIeHus. [Ipous3BojaCTBEHHBIE
BO3MOXHOCTU OOIIecTBa U AKOHOMHUYECKHI BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yOBIBAIOIIECH MPESIHbHON MOJIE3HOCTH. THITBI M1 MOJEIM SKOHOMUYECKUX CUCTEM. DJIEMEHT SKOHOMUYECKOU
cucteMbl. TpaguiinonHas skoHoMudecKkas cuctema. CoOCTBEHHOCTh: ()OPMBI M TIyTH WX MPEe0Opa3oBaHUs.

Tewma 2: PoiHOuHBI MeXxaHU3M crnpoca U npeanokeHus. CoBepuieHHAass W HECOBEPILIEHHAas
KOHKypeHUUU. ToBapHbIH (pbIHOYHBIN) THUIl OOIIECTBEHHOTO Mpou3BoAcTBAa. CyIIHOCTb U YCIOBHS
BO3HMKHOBEHHUS pbIHKA. Buabl peIHKOB U UX cTpykrypa. @yHkuuu peiaka. ToBap u ero cBoiicrBa. Crpoc u
IpeioKeHue Ha pbiHKe. [IoHATHE «3aCTUYHOCTBY. DNACTUYHOCTh CHpOcCa U MPEUIOKEHUsI, TOUeuHas U
nyroBasi. CoBeplIeHHAass W HECOBEpIIEHHAs KOHKypeHUuu. MoHononus. Makcumuszanus npuobUIH
MOHOIOJIUCTOM. OIUTrONOIuS.

Tema 3: [loHsiTHE HAMOHAIBHOM 5SKOHOMHKHM, OCHOBHBIE MAKPOSKOHOMHYECKHE ITOKA3aTENH.
[ToHSATHS COBOKYIHOTO CIIPOCAa U COBOKYIIHOTO MPEUIONKEHHS, (aKTOpPbI, BIMSIOIINE HA UX U3MEHEHMS.
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[ToTpebnenus u cOepexeHus. IKOHOMHYECKUH KpyrooOopoT. IIponsBoacTBo, 0OMEH M pacmpenencHue.
[ToTpebnenue, coOepekeHre, MTHBECTUITUN TOBAPOB U YCIIYT.

Tewma 4: ®unancoBas cucrema U (uHaHCOBas MOJMTHKA oOmiecTBa. ['ocynapcTBeHHBIH OHOIKET U
rocynapcTBeHHbii 1oar. Haoru m HanmoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tewma 5: [Ipennpusitie Kkak cyObeKT phIHOYHOIO X034HCTBA. DKOHOMHYECKHE 3aKOHBI U 0COOEHHOCTHU
UX MPOSIBICHUS] HA Npeanpustud. Poip cnenuamucra XMMHYECKOW HpoMbliuieHHOCTH. [Ipeampusitue B
CUCTeME pbIHOYHOW »SKOHOMMKH. llpenampusarue — kak cyObeKT U OOBEKT NpeANpUHUMATENbCKON
NeSITeIbHOCTH. 3aKoHOJaTelbHas 0a3a NpeaIpUHUMATENbCKONW JesTeNbHOCTH. HopmaTHUBHO-IpaBOBbIE
aKThl,  pErJIaMEHTUPYIOIIME  JeATeNbHOCTh  mnpeanpusatus.  OpraHu3alMOHHO-TIPAaBOBbIE  (OPMBI
MpeANPUHUMATENbCKON JEATEeIbHOCTH W KpuTepuu ux BblOOpa. Dopmbl coOcTBeHHOCTU. BHemHss u
BHYTPEHHSS Cpeia MPeAnpUsiTUs.

Tewma 6: MatepuanbHo-TexHu4eckass 6a3a mpousBojacTBa. CblpbeBas U TOIUIMBHO-IHEPreTHYECKAs
0a3a XuMU4eckux Mpou3BoAcTB. I[Ipom3BojcTBEeHHass mporpaMma M IPOU3BOJCTBEHHAs MOIIHOCTh
npennpusaTus. KauecTtBo U KOHKYPEHTOCHOCOOHOCTh MPOJIYKIHMH. DKOHOMHYECKOe 00O0CHOBAHME BbIOOpa
Chlppsi U ToIuMBa. PecypcocOepexeHue. AJIbTEpPHATUBHBIE UCTOYHUK ChIpbs M 3Hepruu. OpraHusarus
CKJIQJICKOTO XO3KCTBaA.

Tema 7: MaTtepuanbHO-TEXHUYECKUE pecypchl MpeanpusaTis. OCHOBHbIE TPOU3BOICTBEHHBIE (DOHIBI
XUMHMUYECKUX MNPEeNNpUsITHI: NOHATHE, KiIaccupukauus U cTpykrypa. [loHsTue U CTpyKTypa OCHOBHBIX
cpenctB. OneHka OCHOBHBIX CpeacTB. MeTojbl OlleHKH OCHOBHBIX (oHA0B. [lokazarenu ucnonab3oBaHUsS
OCHOBHBIX ITPOU3BOJICTBEHHBIX (POHI0B. MI3HOC 1 amopTH3anns 0CHOBHBIX (PoHA0B. O1ieHKa 3pPEeKTUBHOCTH
HCII0JIb30BaHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POHIOB. Bocpon3BoacTBO OCHOBHBIX cpesicTB. OO0OpOTHBIE
CpEICTBa MPEANPUATHUS: NMOHATHE, COCTaB U CTpyKTypa. McrouHuku popmupoBaHUsS 0OOPOTHBIX CPENICTB.
O6opaunBaeMocTh OOOPOTHBIX CpenCTB. MarepuanbHple 3amackl Ha mnpennpustuu. OmnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPEIICTBAX.

Tewma 8: TpynoBbie pecypcbl npeanpusitusi. [lepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHu3aIuy Tpyaa Ha npeanpuiatud. DPGEeKTUBHOCTh UCIIOJIB30BAHMS MEpCOHANa U pabovYero BPeMEHH.
[IpousBouTEILHOCTH TPyJa U oruiata Tpyaa. Opranusaius 3apad0THOM ATkl Ha npeanpustuu. Coctas u
CTPYKTypa IPOMBIIIJIEHHO-IIPOM3BOJCTBEHHOIO IepcoHana. [Ipou3BOAMTENBHOCTh TpyHa: IMOHSTHE,
MoKazaTteau M MeTojbl u3MepeHus. WHauBuayanbHas M OOLIECTBEHHas MPOU3BOJAUTENBHOCTH TpYJa.
Pe3epBbl 1 QakTOphl MOBBILIEHUS TPOU3BOJUTENBLHOCTH TpyAa. POPMBI, CUCTEMBI U Pa3Mep OIUIAThl TPyAa
Ha IPEIIPUSITUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHI AHAJIM3 MH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl U pacxobl Ha MPOU3BOJICTBO, U PEATU3ALMIO POAYKIMY NpeanpusaTus. M3nepxkn
MIPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIBHOCTh W IIeHOOOpazoBanue. [loHsTHE
3aTpaThl Ha MPOU3BOJICTBO M PEATU3AINI0 MPOAYKIINH (ceOecToMMOCTh). Bupl u 3HaueHue kinaccupukammm
3arpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJCTBO U peasin3alHio NpoAYKIUU. TeXHUKO-3KOHOMUUECKUN aHaINu3
HMHXEHEpHbIX pemieHui. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJACTBO M pPEaIU3aLUI0 MPOIYKIUH B
KOMILJIEKCHBIX IIPOU3BOJCTBaX. OCHOBHBIE IyTH CHUXKEHUS 3aTpaT Ha MPOU3BOACTBO MPOyKUUU. JloX01bI
npennpusaTus. [lonsaTue npubbLIN U 10X0Aa MPEANPUATHS, METOAbI UX pacueTa. PeHTabenbHOCTh, €€ BUABI U
MeTobl pacuera. [TyTtu noBbiieHNs NPpUOBLIN U PEHTA0EIbHOCTH Ha MPEATPUATHIX.

Tema 10: LlenooOpa3zoBanue U 1eHOBasg noJuTHKa. lleHa Ha OPOAYKIMIO U  IPHUHIIMIIBI
eHooOpazoBanus. Bunel nen. CTpykTypa LieHbl, cucTemMa LieH. B3auMocBs3u LeH u usnepxkek. LleHoBas
noynTuka. Pa3paboTka eHOBOM CTpaTeruu.

Tema 11: ®uHAaHCOBO-KPEIUTHBIE OTHOLIEHUS MPEANPUATUNR M CUCTEMAa HaJOro00JI0KEHUS.
[TonsiTHe, coctaB U CTpyKTypa puHaHCOB npeanpusTs. [IpuHnuns Hanoroooaoxenus. Hanoru u mnarexu,
YCTaHOBJIEHHBIE 3aKOHOJATEICTBOM: BU/JIbl, CTABKU, 0OBEKTHI HAJTOI000J0KEHUS U CPOKH YIUIaThl Hajlora B
OrO/IKeT.
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4 O0beM yueOHOM TMCHUIITHHBI

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3 108 81
KonTakTHas padoTa — ayAMTOPHbIE 3aHATHA: 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHas padoTa 2,10 76 57
KoHTakTHas camocrosiTenbHas padboTa 0,4 0,3
2,10
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«ConnajabHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIHYHOCTH

1 Heab aucUMIUIMHBI — (POPMUPOBAHUE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CIOCOOHOW K
CaMOOpTraHU3allMi U Pa3BUTHIO, YMEIOIIEH BBICTPAWBATh U PEATU30BBIBATH CBOIO KU3HCHHYIO CTPATETHIO,
CIOCOOHOM YIpaBisTh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATHUSAX, B YCIOBHUSIX HEMPEPHIBHOTO
o0pa3zoBaHus, YMEIOIIEH OCYIIECTBJISATh COLNMAILHOE B3aUMOJICHCTBHE W PEaTU30BBIBATH CBOIO POJb B
KOMaHse.

2 B pe3yabTaTe u3y4yeHus JUCHUNIHMHBI 00YYAIONIUICS 10JIKEH::

Obnadams ClenyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6;, YK-5.10; YK-6.1; VK-6.2; VK-6.3; VK-6.4; VK-
6.5, VK-6.6.

3namo:

— CYIIHOCTh MPOOJIEeM OpraHM3allid W CaMOOPTaHM3AlMU JIMYHOCTH, €€ TOBEJCHHUS B TPYIMIE B
YCIIOBUSX COBPEMEHHOTO O0IIECTBA U HEMTPEPHIBHOTO 00pa30BaHUS;

— METOJbl CaMOOPTaHW3AIlMUd W Pa3BUTHUS JMYHOCTH, BBICTPAMBAHUS M pPeAM3allU TPACKTOPUH
caMOpa3BUTHS, BHIPAOOTKH IIEJICTIONaraHusl 1 MOTHMBAIIMOHHBIX YCTAHOBOK, PAa3BUTHUSI KOMMYHHKATHUBHBIX
CHOCOOHOCTEN U MOBEACHUS B TPYIIIIE;

— OOIIYI0 KOHIEMINI TEXHOJOTHH OpraHW3alMd BPEMEHHM W TOBBIMICHUS 3(PGEKTUBHOCTH €ro
WCIIOJIb30BaHUS,

— METOAMKA H3YYEHHUS COIMAIBHO-TICUXOJOTHUYECKUX SBICHMHM B cdepe yrnpaBlieHUsS U
CaMOYIIPABJICHUS JIMYHOCTHU, TPYIIIIBI, OPTaHU3aIUH.

Ymemy:

— IUTAHUPOBATH U PEIIaTh 33Ja49H JIMYHOCTHOTO | MPO(GECCHOHATBFHOTO PAa3BUTHS,

— QHAJIM3UPOBATh CBOM BO3MOXHOCTH W OTPAHUUYEHUS, MCIOJIb30BATh METOJbI CaMOJMArHOCTUKH,
CaMOTIO3HAHMS, CAMOPETYIISIIIUU U CAMOBOCIIHTAHMS;

— yCTaHABJIMBAaTh C  KoJuieramMud  (OJHOTPYNITHUKAMHU)  OTHONIICHUS,  XapaKTepU3YIOIIHECs
3¢ PEeKTUBHBIM YPOBHEM OOIICHNS;

— TBOPYECKH MPUMEHSATh B PEIICHUH MPAKTUYECKUX 3a]a4 HHCTPYMEHTHI TEXHOJOTHIN OpraHu3alluu
BPEMEHH ¥ TOBBIMICHHS 3P (HEKTUBHOCTU €T0 UCIOJIH30BAHMUS.

Braoemy:

— COIMABHBIMA M TICUXOJOTHYECKUMH TEXHOJIOTHSIMHU CaMOOPraHW3aIllid W PAa3BUTHS JIMYHOCTH,
BBICTPAUBAHUS M PEATN3alMU TPACKTOPHUHU CAaMOPA3BUTHS,

— UHCTPYMEHTAMH OTNTHMU3AIMU HCIIOJIB30BaHUS BPEMEHH, HAaBBIKAMHU IUIAHUPOBAHUS JIMYHOTO M
y4eOHOr0 BPEMEHH, HaBbIKAMH CaMO00pa30BaHus;

— TEOPETUYECKUMH W TMPAKTHYECKUMH  HABBIKAMU  MPEAYNPEKACHUS W Pa3pelIeHUs
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(QJIMKTOB;

31



— crioco0aMy MOTHBAIIMH YJICHOB KOJUIEKTHBA K IMYHOCTHOMY M MIPO(PECCHOHATTEHOMY Pa3BUTHIO;

— CIHOCOOHOCTSIMH K KOHCTPYKTUBHOMY 06HI€HI/II-O B KOMaHJE, pe(bJ'IGKCI/II/I CBOCT'O IIOBCACHHUA U
JIUACPCKUMHU Ka4€CTBaAMMU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Obwecmeo: nosvie yciosus u ¢haxkmopwvl pazeumus IU4HOCMU.

1.1. CoBpeMeHHOE OOIIECTBO B YCIOBUSX INI00ANU3aLNUU U HHPOPMATU3ALUH.
1.2. CoumanbpHbIE TPOIECCHI.

1.3. MHCTUTYTHI cCOTMaNM3alui JUIYHOCTH.

1.4. Uactutyt oO6pa3zoBaHusl.

1.5. CoumanpHas 3HaYUMOCTh PO eccu.

1.6. «Most npodeccusi B COBPEMEHHOM POCCUIICKOM OOILIECTBEY.

Paszoen 2. Jluunocme. COI/;Ma]leble u ncuxojocuvecKkue mexmojaocuu camoopeanuzayuu U
camopaseunmusl.

2.1. IlcuxoJiorus IMYHOCTH.

2.2. Ctpareruu pa3BUTHS U CAMOPA3BUTHS JTUYHOCTH.

2.3. Camoopranuzanys U camopeann3aus JHIYHOCTH.

2.4. JIN4HOCTh B CUCTEME HEMPEPHIBHOTO 0OpPa30BaHMUSI.

2.5. llenemnoyiaranye B JMYHOCTHOM M mpodeccuoHanbHoM paszButuu. llpaktukym «lloctpoenue
KapbepbI».

Pazoen 3. I'pynna. Coyuanvuvie u ncuxonocuyeckue mexHOIO2UU 2PYNN08020 NOGeOeHUs U
Jauoepcmaa.

3.1. Komnextus u ero popmuponanue. [Ipaktukym «llcuxonorus oOmieHus».

3.2. Ctunu pykoBojcTBa u nuaepcerpa. [Ipaktukym «Komannoo6pazoanue. JlnaepcTtBoy.

3.3. IIpaktukym «YnpapiieHne KOH(QIMKTHBIMUA CUTYallUsIMU B KOJUIEKTHBEY.

3.4. IlpaktukymM « MOTHUBBI TUYHOCTHOTO POCTa.

3.5. CounanbHO-NICUXOJIOTMYECKOE  OOecrieueHue  yOpaBlIeHUs — KOJUIEKTUBOM.  [IpakTukym
«HcKkyccTBO yIpaBisiTh COO0M».

4 O0beM yueOHOM TMCHUILTHHBI

. O0beM IMCHMIINHBI
Bua yueOHo# padoThbl 3E Axax u. | Actp..
O01mas Tpya0eMKOCTb JUCHMUIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,88 32 24
Jlexinm 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi padoTa 1,12 40 30
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,12

CaMOCTOSATEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 39,8 29,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIIMHbBI
«O01mas 1 HeopraHu4vecKkasi XM MU

1 Heap AucuMIVIMHBI — NPUOOpETEHUE 3HAHUI W KOMMETEHUUH, (pOopMHUpOBaHHE COBPEMEHHBIX
MIPEJICTaBICHUM B 00JIACTH TEOPETUUECKUX OCHOB XMMUHU U XUMUU 3JIEMEHTOB.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneAyOIMUMU KOMIETEHIIUAMHA U uHAuKatopamu ux aoctmwkenus: OIIK-1.2, OIIK-1.4,
OIIK-1.7, OIIK-3.2, OIIK-3.3., OIIK-3.4., OIIK-3.5.

3nams:
— 3JIEKTPOHHOE CTPOCHHUE ATOMOB U MOJICKYJT;

— OCHOBBI TCOPHHU XUMHYCCKON CBSI3H B COCAUHCHUAX Ppa3HbIX THUIIOB, CTPOCHUC BCIHICCTBA B
KOHACHCUPOBAHHOM COCTOSIHUH,

— OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKAHUA XHUMHUYCCKUX IIPOLUECCOB W  XAPAKTCPUCTHUKU
PaBHOBECHOI'O COCTOSAHUSA,
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— METO/Ibl OMMCAHUSI XUMUYECKUX PaBHOBECUI B PaCTBOPax 3JIEKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAVMHALMOHHBIX COEIMHEHHUI;

— MOJy4eHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTaHNYECKUX BELIECTB.

Ymemo:

— BBIIIOJIHATH OCHOBHBIE XUMUYECKHE ONEpaAIlU, ONPEACIATh TEPMOIMHAMUYECKHE XapaKTEPUCTUKU
XUMHUYECKUX PEaKLUN U PaBHOBECHbBIE KOHIIEHTPAIIUH BEILIECTB;

— MHCIIOJIb30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHbBI, TEPMOJAMHAMHUYECKHUE CIIPABOYHBIC IaHHbBIE IS
pelieHus npodeccuoHalbHbIX 3a1a4;

— IIPOTHO3UPOBATh BIUSHUE PA3IMYHBIX (PAKTOPOB HA PAaBHOBECHE B XMMUUECKHUX PEAKIUAX.

Braoemy:

— TEOPETUYECKHUMH METOJaMH OIKCAHUS CTPOEHUS U CBOMCTB IPOCTBHIX M CIIOXHBIX BEIIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHHS UX aTOMOB M IIOJIO)KEHUS B MEPUOJUYECKON CUCTEME XUMUYECKUX
JJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JIabopaTopHH;

— DOKCIEPUMEHTAJIBHBIMH METOJaMHU ONPEICIICHUs HEKOTOPhIX (PU3NKO-XUMUYECKUX CBOMCTB
HEOPraHNUYECKUX COCIUHEHUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BonHoBble cBolCcTBa MaTepHalbHbIX 00bEKTOB. YpaBHeHue 1e bpoitna. CooTHoLIeHNE HeonpeneaeHHOCTel
I'eiizenbepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Lllpenunrepa.

1.2 [lepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast GopMyaupoBKa Meproudeckoro 3akoHa. [lepuoanueckasi cucrtema u €€ CBsI3b CO CTPOEHUEM
aTOMOB. 3aIl0JIHEHUE 3JIEKTPOHHBIX CI0EB U 000JI0UEK aTOMOB B IEpUOANYECcKOil cucteme anementoB /1.
Menneneesa.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu oxucieHus. BaxHeiline OKUCIUTENM W BOCCTAaHOBHUTENU. BakHeliine cxembl IpeBpalleHUs
BEIIECTB B OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMSIX.
1.4. XumMuueckas CBS3b U CTPOCHHE MOJICKYJL.
KoBanenTHas cBsi3b, OCHOBHbIE MOJIOKEHUSI METO/1a BaJICHTHBIX CBsi3el. PaccMoTpeHune cxeM nepexkpbhiBaHUs
aTOMHBIX opOuTanei mnpu o0pa3oBaHUU CBA3€H B MoJjekyiaax. ['mMOpuau3anusi BOJHOBBIX (PYHKLHH.
OcHOBHBIE TIOJIOKEHUS MeTona MojekylmsapHbix opoutaneir (MO JIKAO). Merox I'mmnecnu. OOmue
CBEICHMSI O KOMIUIEKCHBIX COEJMHEHHUSX, UX CTpoeHHe. MeXMOoJIeKylsipHas U BHYTPUMOJIEKYJSIpHAs
BOJIOpOJIHAs CBs3b. VIOHHAsI CBSI3b KaK IMpeAebHbIN Cilydail KOBaJIEHTHOU cBs3H. OOILME NpeaCTaBIEeHUS O
MEKMOJIEKYJIIPHOM B3aMOJCUCTBUN: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICUCTBUS.

1.5. IlonsAiTHE O XUMHUUYECKOW TEPMOAMHAMUKE.

Tepmoaunamuueckue (GYHKIMM COCTOSIHUS (XapaKTepUCTHUYECKHWE (YHKIMHM). BHYTpeHHssI sHeprus u
SHTANbNUA, UX (usnueckuil cmbica. TepMoxumus M TepMOXMMHUYECKHE ypaBHeHHMs. 3akoH l'ecca u
cienctBusi U3 Hero. [loHstue o0 sHTpomuu, aOCOIIOTHAS SHTPONUS U CTPOEHUE BellecTBa. M3MmeHeHue
SHTPOMNUU B Pa3IMYHbIX [IPOLIECCAX.

1.6. [ToHsiTHE O XUMUUYECKOU KMHETUKE. XUMHYECKOE PAaBHOBECHE.

OpHocTaauiiHble M CJOXHBIE peakiuu. 3akoH JeicTByromux Macc. KoHcTaHTa CKOpOCTH pPeakLMH.
MoJiekynsipHOCTh ¥ HOPSAJOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH PEAaKLUUU OT TEeMIepaTypbl; SHTAIbIIHS
aKTUBALIMU. [ OMOT€HHBI U T€TepOreHHbIN KaTalus.

HctunHoe u kaxyumieecss paBHoBecusa. KoHcranta xumuueckoro pasHoBecus. CweleHue
XMMHUYECKOT0 paBHOBecHs, npuHuui Jle-IlaTense — bpayna.

Oueprusi ['m60ca, ee cBsI3p ¢ SHTponMEH W SHTaIbNUend. Pu3nUecKkuil cMbICI SHepruu [ nboca.
OHTPONUNHBIN U SHTANIBOUNHBINA (hakTopsl poriecca. Csa3b AG’r ¢ KOHCTaHTOM paBHOBECHSL.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpAX.

[Ipouecchl, compoBoXIaroUIe OOpPa30BAHUE MKUAKUX HCTUHHBIX DPACTBOPOB HEINEKTPOIUTOB U
AJIEKTPOJIUTOB. ACCOLUMUPOBAHHBIE U HEACCOLMUPOBAHHBIE HSJEKTPOJUTHL. CTeneHb IUCCOLMAlUU.
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Koncranta guccommanuu. PaBHOBecme B cuUCTEeMe, COCTOSAIIEH M3  HACBIIIEHHOTO  pacTBOpa
MaJIOPACTBOPUMOTO IEKTPOJIUTA U €r0 KpUCTAUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEAVMHEHUH.
PaBHOBecue nucconumanuy BOJIbl, MOHHOE IIPOU3BEIEHNE BOJBI M €0 3aBUCUMOCTb OT Temneparypsl. [llkana
pH. I'mpposms coneit.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-371eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Boiopoa-nepBsliii 21eMEHT NEPHOINYECKON CHCTEMBI, €r0 IBOMCTBEHHOE TOJIOKEHHUE. DIIEMEHTHI 1—
2 u 13-18 rpynn nepuoanyecKoi cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOHQUrypaluii,
BEJINYMH PAJNYCOB, 3JIEKTPOOTPULATEIBHOCTH W DSHEPrUM HOHM3AUMU AaTOMOB. THUIMYHBIE CTEIEHU
OKHUCJIEHHUS. XHUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOEHHMM M CBOWCTBAX
OCHOBHBIX TUIIOB CO€IMHEHUH, UX NoJrydeHue. [IpupoaHslie coeNMHEHNS, IOJyYEHNE U IPUMEHEHHE.

2.3. Xumus d-anemenToB. 2.4. Xumus f- 21eMeHTOB.

OneMeHThl 3—12 Tpynm MepuoauvYecKOl CUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHHUH JIIEKTPOHHBIX
KOH(UTrypauuii, BEIWYMH paAJAUYCOB, DSHEPruM HOHU3ALMK, XapaKTEPHbIX CTENEHEH OKUCICHHUS,
KOOPJMHAIIMOHHBIX yucesl atoMoB. [IpupoaHbie coennHeHus, NOJy4eHHe U COMOCTaBIeHUE (PU3NUECKUX U
XMUMHMUYECKUX CBOWCTB HPOCTBHIX BemecTB. CTpoeHHEe U CBOWCTBA OCHOBHBIX THUIIOB COEAWHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4 O0beM yueOHOM M CHMILTHHBI

Beero CemecTtp
Bua yueOHo# padoThl 1 2
3E Akan. 4. | 3E | Axkam. 4. | 3E | Akan. u.

OO0I111ast TPy I0EMKOCTE AUCIUILIHHBL 12 432 7 252 5 180
Konrakrnas padora — 5,33 192 311 112 |222] 80
ay/INTOPHbIE 3aHATHS:
Jlexunu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesbHast paboTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHas caMOCTOSITeIIbHAS i ) )
I()Iigfgjmmenmoe U3ydeHHue 4,66 2,89 L77

4 167,8 104 63,8

PasacIoOB AV CIHUITIIMHBI

Buabl koHTpOJIA:

IK3aMeH 2 72 1 36 1 36

KonrtakTthas paborta —

0,8 0,4 0,4
MTPOMEKYTOYHAST ATTECTAIHS 2 1 1
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrtakTthas paborta — 0,01 0.2 ) ) 0,01 0.2
MTPOMEKYTOYHAST ATTECTAIHS
Bujx uToroBoro KOHTpoJIs: IK3aMEH ’k3amen, KP

Cemectp
Bua yueOHo# padoThl Beero 1 2
3E AcTp. u. 3E Actp.u. | 3E | Actp. u.

OO011ast TPy I0EMKOCTE AUCIUILIHHBL 12 324 7 189 5 135
Konrakrnas pabora- 5,33 144 | 3,11 84 |222] 60
ay/INTOPHbIE 3aHATHS:
Jlexnun 1,78 48 0,89 24 0,89 24
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[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -

Jlaboparopusie padoTs! (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTebHast padora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHas caMOCTOsITeIIbHAS i ) )
paborta 4,66 2,89 1,77

CaMocCTOATENbHOE U3YUEHUE

pa3/IeNoB UCLHILIHHEI 125,85 78 47,85

Buabl koHTpOJIA:

JK3aMeH 2 54 1 27 1 27

KonrtakThas paborta —

0,6 0,3 0,3
[IPOMEKYTOYHAs aTTeCTalUs 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
KypcoBas paGora 0,01 0,15 - - 0,01 0,15
KonrtakThas pabora — 0,01 0.15 ) ) 0,01 0,15
MTPOMEKYTOYHAS ATTECTAIHS
Bua uToroBoro KOHTpoOJIs: IK3aMeH 3k3ameH, KP

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Opranuyeckast XuMHs»

1 Heap aucUMIVIMHBI — NpUOOpETEHUE CTYACHTAMH 3HAHUW O CTPOCHHU OPraHuYecKuX
COCIMHCHUHN, OCHOBHBIX XHMHYECKHX CBOMCTBAX pa3JIMUHBIX KJIACCOB OPraHUYECKUX COCAUHCHHH U
METOJIaX UX MOJIY4CHHsI, KaK MPOMBIIIICHHBIX, TaK U JIA0OPAaTOPHBIX.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACH 10JI5KEH:

Obnadams cneAyIMUMU KOMIETSHIIMAMUA U WHIuKatopamu ux poctumxenus: OIIK-1.2; OIIK-1.4;
OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5.

3nams:

— TEOPETHUYECKHE OCHOBBI CTPOCHHSI M CBOMCTB PA3IMUYHBIX KJIACCOB OPraHWYECKUX COCTUHECHUM;

— CIIOCOOBI MOJTyYCHUSI ¥ XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUH;

— OCHOBHBIE MEXaHU3MbI MPOTEKAHUS OPraHUIECKUX PEAKITUH;

Ymemns:

— MPUMEHATH TEOPETUUYECKHE 3HAHMSI JJIs1 CHHTE3a OPraHWYECKUX COCTMHEHUH Pa3IMYHbIX KJIaCCOB;

— aHAIM3UPOBATH U MPEACKA3BIBATh PEAKIIMOHHBIC CBOMCTBA OPraHMUECKIX COEMHEHUIA;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYECKUX COETMHEHHI, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PHUKAIINN OPTAaHMUYECKUX COCTUHEHUIA;

— OCHOBHBIMHU TEOPETHUECKUMH MPEICTABICHUSIMHI B OPraHMUECKOW XUMUH,

— HaBbIKaMH 000CHOBAHUS PAITMOHAILHBIX CIIOCOOOB MOTYYEHHUST OPraHMYECKUX BEIIECTB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).

I.1. [Ipuposa XuMHUUECKOH CBSI3U

[Ipupona xoBasienTHOU cBsizu. Dopmynsl JIbtouca. @opmanbubiil 3apsaa. Teopus rudpuausanuu AO.
Teopust oTTaJIKMBAaHUS SJIEKTPOHHBIX TMap BasieHTHOW 00omouku (ODIIBO) m gopma Mosekyna. ATOMHO-
opOuTtanpHbie Moaenu. DPPexThl B opranndeckord xumuu. [loHATHE 0 MEXaHM3ME XMMHUYECKON pEeaKilvH.
[IpomexxyTOoUHBIC COCTUHEHUS U YACTHUIBI OPTAaHUYECKUX PEAKITUH.

1.2 AnkaHnbl

l'omonoruueckuit psg. Mzomepus. Homenknarypa. CrmocoObl mosydenus. I[IpocTpaHcTBeHHOE H
ANIEKTpOHHOE cTpoeHue. dusmyeckue cpoiicTBa. OOmIas XapaKTepUCTHUKAa PEaKIUOHHOW CIIOCOOHOCTH.
[Toctynat Xs>MMOH[A. .

1.3 Crepeounsomepust
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Tunel crepeon3zomMepoB: KOH(POPMEpPHI, I'€OMETPUUECKHE H30MEpbI, SHaHTHOMephl. OnTuuyeckas
nzoMepusi. XUpalbHOCTb. OJHaHTHUOMEpbl. Panemunueckas cmech. (CnocoObl  IPOCTPAHCTBEHHOTO
M300pakKeHUsT ONTUYECKUX M30MepoB. OTHocuTenbHas U abcontoTHas KoHuryparuu. [Ipoexkunn duriepa.
D,L-Homenknarypa. R,S-Homenknarypa. Ilonsitue o0 onTudeckoil aKTUBHOCTH COEIMHEHUN C ABYMS
ACUMMETPUYECKUMU LIECHTPaMU.

1.4 IukiroankaHbl

I'omonoruueckuii psg. M3omepus. Homenxiarypa. CrocoObl monyudenus. Kondopmanuu. Tursl
HaIlpsDKEHUH B UKIaxX. PU3nyecKue CBOMCTBA. Peakiuy NUKII0aIKaHOB.

Pa3zoen 2. Henacvluennvie yeneeo0opooul.

2.1. Ankensl

I'omonoruueckuii psin. Mzomepus. Homenknatypa. CnocoObl mnomydenus. IIpocTpancTBeHHOE
cTpoenue. Pusnyeckue cBorcTBa. Peakunm ajakeHoB.

2.2 AJIKVHBI

l'omonoruueckuit psn. Mzomepus. Homenknarypa. CrmocoOsl mosydenus. [IpocTpaHcTBeHHOE H
3IEKTPOHHOE cTpoeHune. duznueckue cBocTBa. Peakiium ankuHoOB.

2.3. AnKagueHsl ¥ TIOJIMEHBI

[lonatue o mnepUIUKIMYECKUX peaknusx. [omosormueckuit psn. Knaccudbuxamus. HMzomepus.
Howmenxknarypa. CriocoObl nosyuenus. Peaknuu 1,3-ankaguenoB. [loHATHE 0 NEPULIMKIMYECKUX PEAKIUAX.
Huxnonpucoeaunenue.. Ocodennoctu peakiuii unbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpeMeHHbIE TPECTaBICHHUsI O CTPOEHUU OeH30J1a. ApomMaTHUecKUil Xapakrep OeH3oJia. DHeprus
conpsbkeHus. O0mye KpUTepuu apoOMaTUYHOCTH.

3.2 Coenunenust 0€H30JIBHOTO psifa

N3omepus. Homenkmarypa. CrnocoObr mosrydenusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHE.
®dusndeckue cBorcTBa. O0IIas XapaKTepUCTUKA PEAKIIMOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpoussoonvie. Cnupmol, penonvt, npocmule 3Qupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u amumanranorenuasl. Mzomepus. Homenknarypa. Cioco6s! nosmydyenus. [IpoctpanctBenHoe u
3NEKTPOHHOE cTpoeHue. duznueckue cBOMCTBA.

Peakuuu  HykineopuiabHOrO  3aMelIeHMs] M OTIICIUICHUS.  BUMOJIEKYNISpHBIM ~ MeXaHU3M
HYKJI€0(UIBHOTO 3amelieHus (Sn2).

MoOHOMONEKYISIpHBIM ~ Me€XaHM3M  HyKjieoduiapHOro 3amermieHus. Peaknum ortwmervienus. f3-
OnmumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue rajgoreHornpous3BoaHble. MexaHu3M 3aMelleHust
rajloreHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBupoBaHHbBIE TaJOT€HONPOU3BOJIHBIE
apoMaTUYECKHUX yIJIEBOJIOPOI0B; apUHOBBIM MEXaHU3M 3aMELIEHHs rajoreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTUKa CBsI3ed  YriaepoA-3JIEMEHT B 3aBUCHUMOCTH OT TIIOJOXEHUS JJIEMEHTa B
[lepuoanueckoit cucreme »siemMeHTOB. Metammopranndeckue coenunenus. Homenknatypa. CrocoObl
MOJIyYEHUsl JINTUH- U MarHudopraHudeckux coefauHeHuil. Peakuus ['pusbspa, mexanusm. CrpoeHue
peakTuBoB I punbsipa. X peakuuu ¢ COEAUHEHUSAMH, COAECPKAILIMMU aKTUBHBIN aTOM BOJIOPOAA: KUCIOTaMH,
CHUpPTaMHU, aMUHAMH.

4.3 CnupTsl.

OpnnoatoMusle cnupthl. Knaccuduxanus u Homenkiarypa. Crioco6s! noiydenus. [IpoctpancTBeHHoOe
U DIIEKTPOHHOE CTpOoeHHE. XHUMHUYECKHE CBOWCTBAa. MHOroaTtoMHsle CHUPTHI, [nukonu. [nunepus.
CrniocoObl nosyyenusi. dusndeckue U XuMu4eckue cBoiicta. [IpakTuueckoe npuMeHeHue.

4.4 ®enonbl

Knaccudukanus u Homenknarypa. CriocoObl nmonydenusi. Guznueckue cBoiicTa. [IpocrpancTBeHHOE
U DJIEKTPOHHOE CTPOEHUE. XNMHYECKUE CBOMCTBA

4.5 Ipoctsie a3pupbl
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Knaccudukanus nu Homenknarypa. Cnoco6s! nomydenus. @usndeckue cBoricta. [IpocTpancTBeHHOE
U DIEKTPOHHOE CTpoeHHe. XHUMHUYEeCKHe cBoWcTBa. llukinmueckue 3UpHI. Kpayn-a¢upsr.
KomnnekcooOpazoBanue ¢ voHamu MeTauioB. [IpumeneHue.

4.6 DniokcucoeIMHeHus

N3omepus. Homenknatypa. CmocoOwsr momydenus. dusuyeckue cBoiicTBa. [IpocTpaHcTBeHHOE H
JJIEKTPOHHOE CTPOCHHUE JTHJICHOKCHJIA. XHMMHYECKHE CBOMCTBA. MeXaHHM3Mbl pEakUMil W HalpaBJICHUE
packpbITUs KoJibla. [IpuMeHeHre B MpOMBIIIIEHHOM OpraHMYeCKOM CHUHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvie kuciomol u ux npoussooubie.

5.1. Anprierusibl 1 KETOHBI

Knaccudukanus u Homenkinarypa. Crioco6s! nosrydenus. dusndeckue cBoiicta. [IpocTpancTBeHHOE 1
AJIEKTPOHHOE CTPOEHUE. XMUMUYECKUE CBOMCTBA.

5.2 OtHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KHCIIOTHI.

OpHoocHOBHBbIE KapOOHOBBIE KHCIOTHL. Kitaccugpukanus u HoMeHkiatypa. CriocoObl MOIy4eHHUs.
[IpoctpaHcTBEeHHOE U ANIEKTPOHHOE cTpoeHue. BogopoaHbie cBsA3M B KapOOHOBBIX KUCIOTaX. XHUMUYECKHE
cBoiictBa. OH-KucnotHocTb.

5.3 ®dyHKUMOHANBHBIE IMPOU3BOJHbIE KapOOHOBBIX KHUCJOT: TaJIOT€HAHTUIPUbI (alMIraJoreHHU Ibl),
aAHTUJPUJIBL, CIIOKHBIE 3(UPbI, AMUJIbI, HUTPHIIBI.

Oco0eHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO cTpoeHus. KuciaoTHbI M OCHOBHBIN KaTaius B
XUMUHU (PYHKIIMOHAIBHBIX TPOU3BOIHBIX KapOOHOBBIX KUCHOT. [loHATHE O HYKI€0(DUIbHOM KaTalu3e.

lanorenanruapuasl. CrnocoObl  mnonydenus. BzaumopelictBue c¢ BakHedmmmu N- u O-
HyKJIeopunamu (BoJa, COUPTHI, aMMHaK, aMUHBI, TUJIPa3lH), MEXaHU3MbI peakiuil. BoccranoBienue 110
anbaerusioB no PozenmyHnny.

Cnoxuble »¢upbl. CrocoObl mosydeHus. ['Maposu3 ClOXHBIX 3(QUPOB B YCIOBUSX KHUCIOIO H
OCHOBHOTO KaTajM3a, MEXaHHU3Mbl MpOLEecCOB. AMMOHOJM3, MEXaHU3M peakuuu. Peakuum c
METAJNIOOPTaHUYECKUMHU COETMHEHUSIMU, BOCCTAHOBJIEHUE JI0 CIIUPTOB U aJIbJIETUIOB.

Aunrunpuael KapOoHOBBIX KuciaoT. CrocoObl monydenus. Peakumu anrunpunos kucioT. Kerew,
ITOJIy4E€HHE U CBOKCTBA.

Hutpunsl. Cioco6br nonyuenust. Kuciplii v meJI09HOM TUAPOIN3 HUTPUIOB, MEXaHU3M MPOIIECCOB.
BoccraHoBneHne KOMIUIEKCHBIMU THAPUAAMU METAJJIOB JI0 aMUHOB M albJeruioB. B3aumoneiictBue c
MAarHuii- U JJMTHAOPTaHUYECKUMH COCTMHEHUSMMU.

Amuzapl. CriocoObl mnosnydenus. ['muaponus, MexaHusMm peakuuu. BoccraHoBieHuE /10 aMHUHOB.
Herunpararus amunoB. [leperpynnuposku 'opmana, MexaHu3M peakiiH.

5.4 MHOroocHOBHbIE€ KapOOHOBBIE KHCIIOTHI.

MHOrooCHOBHbIE KapOOHOBBIE KHUCIOTHL. J{MKapOOHOBBIE KHCIOTHI XUPHOTO U apOMaTHYECKOTO
psana. Homenknarypa. CrnocoObl monyueHus. @usnueckue u xummudeckne cBoictBa. OH-KucmotHOCTS.
Obpa3oBanue (pyHKIMOHAIBHBIX IPOU3BOAHBIX. Peakuuu, mporekarouiyue npu HarpeBanuu. Llukimueckue
aHTUJPUJIBL: TTOJIydyeHue, cBoicTBa. [IpuMeHeHrne TMKapOOHOBBIX KUCIOT B MPOMBIIIJIEHHOM OPraHU4eCKOM
CHHTE3E.

ManonoBeiit 3¢up, cmocoObl mosydenus, crpoenune, CH-kucinotHocTh. Peakumu amkumupoBaHwMs,
TUApON3a, JAekapOokcuinupoBaHus. CHHTE3bl KapOOHOBBIX KHCJIOT U3 MaJlOHOBOro sdupa. Peaxiuun
KOHJIEHCALlMU MaJOHOBOrO 3(upa ¢ KapOOHUIBHBIMH coeAuHeHUsMU (peakuuss KHéBeHarens), peaxius
Ponunonosa.

5.5 3ameniénnbie KapOOHOBBIX KHCIIOT.

Knaccudpukanus u HoMeHknaTypa. ['amorenzameniénusle KuciaoT. CrocoObl mosyyeHus o- U [3-
raJOreHO3aMEeIIEHHBIX KHUCJIOT. [ MIPOKCUKUCIOTHI: KiIacCHpUKaus W HOMEHKiarypa. OcoOeHHOCTH
CBOMCTB O-, [3-, Y-TQJOT€H3aMEIIEHHBIX U TUIPOKCUKHUCIOT. JIakTuibl, JTakTOHbl. AMMHOKHCIIOTBHI.
Knaccupukanuss u HomeHnknarypa. Peaknus PoaumonoBa OcoOeHHOCTH peakuuu 3Tepuduxaiu,
QIKWIMPOBAHMS U allWJIMPOBAHUS aMUHOKUCIIOT. Peakiiuu Ana30TUpOBaHHUS.

Pazoen 6. Azomcooepoicawue coeounenus.

6.1. Hutpocoenunenus

Knaccudpukanus u Homenknatypa. CrnocoObl mosydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenne. OOmas xapakTepHCTHKA PEAKIMOHHOW CMOCOOHOCTH. XMMHUUYECKHUE CBOWMCTBa. TayroMmepus
MEPBUYHBIX U BTOPUYHBIX aIM(PAaTUUECKUX HUTPOCOEIUHECHUI.

6.2. AMUHBI
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Knaccudukanms w  HOMeHkmarypa.  CnocoObl  monydeHus. — Dusnueckwe  CBOWCTBA.
[IpocTpancTBEHHOE U AIEKTPOHHOE CTPOCHUE. XUMHUECKHe cBoicTBa. CTpoeHre U OCHOBHOCTh. Peakiumn
C KHCIIOTaMH, CTPOEHHE COJIeH, WX HOMEHKJIaTypa W CBOMCTBa. AJKUJIMPOBaHUE M aLUIUPOBAHUE;
MEXaHU3Mbl 3TUX peakuui. YeTBepTUYHbIE aMMOHHUEBBIE COJIM M OCHOBAHUS: MOJy4yeHHE, CTPOEHUE,
CBOMCTBA; pACUICIUICHHE YETBEPTUYHBIX AMMOHHEBBIX OCHOBAaHWM, HampasieHue peakuuil. I[Ipasuito
l'opmana. Peakuuu aMuUHOB C a30TUCTOM KHUCIOTOH, MeXxaHuU3M peakuuu. OcoOeHHOCTH peakuui
ANIEKTPOPHIILHOTO 3aMEUICHHSI B apOMaTUYECKUX aMUHaX (HUTPOBAaHUE, raJlOr€HUPOBaHUE, Cyab(UPOBAHUE,
dbopmmupoBanue). OKUCICHHE aMUHOB.

6.3 A30- 1 AMa30coeAMHEHUS

[lonyuenue nMa30COEOMHEHUM peakuueld IUa30THUPOBAHUS: YCJIOBHUS IPOBEACHHUS pEaKUUU H
MEXaHU3M, [pHUpPOJa HHUTPO3UPYIOIIET0 peareHTa; pas3iuuds B YCTOMUMBOCTH HACBIIEHHBIX U
apoMaTHUYECKUX JauazocoequHeHui. dusndeckue coiicTBa. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOEHHUE
apoMaTHYeCKUX JAMAa30COEeIMHEHUN B 3aBUcUMOcTH OT pH cpeapl, TayToMepHblEe NpeBpalllEHHs.
XUMUYeCKrEe CBOMCTBA. Peakuyn, mpoTeKaronme ¢ BbIICJICHUEM a30Ta: 3aMEIIECHUE TMa30HUEBOM TPYIIIbI Ha
TUIPOKCH-, ATKOKCUTPYIIY, (Grop, Hoxa. Peaknuu pagukaabHOTO 3aMELEHUs T1a30TPYIIbl Ha XJIop, OpoMm,
LMAHOTPYIIITY, HUTPOTPYIILy, BoJ0poa, Peakiinu, nporekaromye 6e3 BblI€IEHHS a30Ta: BOCCTAHOBJIEHUE JI0
apwIrHapa3suHoB. A3ocoueTraHue. A30- M JIMAa30COCTABIAIOIINE, YCIOBUS COYETAHHS C aMUHAMHU U
dbenonamu. [lonyuenne u npuMeHEeHNUE a30COSAMHEHUM, A30KPACUTEIIH.

4 O0beM yueOHOI 1 CHUIITUHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Axkan 3E Akap 3E Akan.
9. . 4. 9.
OO61ast TpyA0€MKOCTh AUCIUTUIHHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 112 1,33 48 1,78 64
3aHATHSA:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs! (JIP) - - - - - -
CamocrosiTejibHas paboTa 4,89 176 1,67 60 3,22 116
KoHTakTHas camocTosiTeNibHas paboTa 0.4 0.4 )
Camgeromrenios wiysone preios | %7 L67 322
YACHHE pasied 175,6 59,6 116
JVCIATUTAHBI
Buabl KoHTpOJISA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAsS
0,4 - 0,4
arTecTanus 1 - 1
ITonroToBka K SK3aMeHYy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - JK3aMeH
OIIeHKOM
Beero CemecTtp
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
q. 9. p. .
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 9 243 3 81 6 162
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KonrakTHas paboTa — ayIuTOpPHBIE 3,11 ’4 133 36 1,78 48
3aHSATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[TpaxTueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHAas paboTa 4,89 132 1,67 45 3,22 87
KonrtakTHas camocTrositenbHas paboTa 0.3 0.3 )
glmmK us VII onsa 3au / 3a4 ¢ oy.) 489 167 3.22

aMOCTOSITEIbHOE U3yUCHUE PA3/ICIIOB 1317 447 87
TUCITUTUTAHBI
Buabl KOHTpOJIA:
Buo xonmponsn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpoOMEXyTOYHas

0,3 - 0,3
arTecTanus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: - IK3aMeH
OlIeHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
CAHAIUTHYECKAS XUMMU»

1 Heab DMCUMIIMHBI — TPHOOPETECHUE OOYYAIOIMMHUCS 3HAHWN W KOMIIETEHIMH, HE0OXOIMMBIX
JUTSI peIIeHUs] KOHKPETHBIX 3a]1a4 XUMHUUECKOTO aHAJIN3a.

2 B pe3yabraTe H3y4eHHs JUCHUIIIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

OIlIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OlIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6.

3nams:

— OCHOBHBIC TIOHSITHS, TEPMHHBI, METOJbl M TIPHEMBbl KAaYECTBEHHOTO M KOJMYECTBEHHOTO
XMMHUYECKOTO aHaJIN3a;

— TEOPETUYECKUE OCHOBBI (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3a;

— IPUHIUIIBI pabOTHl OCHOBHBIX MPHOOPOB, HCIOJIB3YEMBIX JIsi MPOBEACHHUS KAauyeCTBEHHOTO W
KOJINYECTBEHHOI'O aHAIIN3A.

Ymems:

— IPUMEHATh MPUOOPETEHHBIE TPAKTUYCCKHE HABBIKKM B MPO(ECCHMOHATBLHON AESTEIBHOCTU ISt
penieHus KOHKPETHBIX aHATUTUYECKHUX 3a/1a4;

— IPOBOAUTH OOOCHOBAaHHBIM BBHIOOpP METO/a aHAJIM3a C y4ETOM LeJed U O0COOEHHOCTEW TaHHOU
MPAaKTUYECKOM 3a/1a4u;

— IIPOBOJAUTH PacyeThl HA OCHOBE MPOBEJICHHBIX UCCIIEI0OBAHUM;

— IIPOBOJIUTH METPOJIOTMUECKYIO OLIEHKY PE3yIbTaTOB KOJUYECTBEHHOTO XUMUYECKOTO aHaJIn3a.

Braoemy:

— OCHOBaMU METPOJIOTUYECKON OLEHKU PE3yIbTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAJN3a;

— IIpYE€MaMU UHTEPIIPETALNU PE3YyIbTaTOB aHaIN3a HA OCHOBE KBAIMMETPHUUECKHUX OLIEHOK;

— METOJIOJIOTUEH XUMHUUYECKHX U (PU3UKO-XUMUUYECKHX METOJIOB aHaln3a, MIUPOKO HCIOJIh3YEMbIX B
COBPEMEHHOM aHAIIMTUYECKOW ITPAKTHKE.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Uoenmughuxayus uonoe sniemenmos 8 pacmeopax.

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO0 XUMHUIO.

AHanuTHYeCcKas XUMHUS KaK OCHOBA METOJIOB M3YYEHUsSI M KOHTPOJISI XUMHYECKOTO COCTaBa BEIIECTB B
MaTepUaJIbHOM MPOU3BOICTBE, HAYUHBIX HCCIEA0BAHUSX, B KOHTPOJIE 00BEKTOB OKpYXKarolien cpenbl. Buabl
aHanu3a. DJIIEMEHTHBINA, MOJICKYJISIPHBIN, ()a30BBIN U U30TOMHBIN aHAMN3. KOTM4eCTBEHHBIN 1 Ka4eCTBEHHBIN
aHAJIN3 OPTraHUYECKUX W HEOPTraHWYECKUX BEIMICCTB. XUMHYECKUE, (PU3UKO-XHMHUYECKHE METOJbl aHaJn3a,
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UX B3aMMOCBS3b, COOTHOIIEHUE U MPUMEHEHHE. AHAJIMTUYECKUI CUTHAJ KaK HOCUTENIb KAaueCTBEHHOH M
KOJIMYECTBEHHON uH(MopManmu 00 o0bekTe aHanu3a. [locTaHOBKA aHAIUTUYECKOW 3amadu. AJITOPUTM
MPOBEACHUS aHAIM3a: OTOOP cpeaHeil MpoObl, MOATOTOBKA MPOOBI K aHAM3Y, U3MEPEHUE aHATUTHIECKOTO
CUTHAJIa U €ro MEeTPOJIOrHMuecKas OLIEHKa, pacyeT pe3yjbTaTOB aHalu3a W UX uHTepnpetanus. I[Ipumepst
pelIeHUs 3a/]a4 aHAIUTUYECKOTO0 KOHTPOJISI B XUMUYECKOW TEXHOJIOTHH, B aHAIN3€ 0OBEKTOB OKpYXKarolei
cpensl U ap. TloHATHA O COBPEMEHHBIX METOJaX 3JIEMEHTHOIO aHajli3a: aTOMHO-3MHUCCHOHHBIN aHau3,
aTOMHO-a0COPOLIMOHHBIN aHAIHN3, PEHTTeHO(IYOPECIICHTHBIN aHaJN3.

1.2 Cnenuduka 3a1a4 aHaTUTUUECKON XUMUH.

OcHOBHBIE TepMHUHBI  aHanMMTUYecCKOW  xumuu. OOHapyxkenue. OmnpeneneHue.  AHaIus.
AHanuTHyecKue XHMMMYECKHE peaklIuud KaK OCHOBAa XHMMHUYECKOro aHanuza. KadecTBeHHblE U
KOJIMYECTBEHHBIE aHAIUTUYECKUE XUMUYECKHe peakiuu. TpeboBaHus, npeabsapisiemble K HUM. Crenuduka
AHAJIMTUYECKUX peaKUui, UCHOJIb3YEMbIX B aHaln3e. AHaIUTHUYeCKas (opma U aHATUTUYECKHE NMPU3HAKHU.
AHanuTHYecKUEe peakuuu U aHajduTHueckue AHPQeKTbl. XapaKTEepUCTUKU aHATUTHUECKUX PEaKIIMiA:
YyBCTBUTEIbHOCTb, U30MPATEIbHOCTh (CEIEKTUBHOCTH). ['pymnmoBble, oOuiue, yacTHbIE, XapaKTepHbIE U
cnenuduueckue peakuuu. [lyTn mnoBblmIeHHs] U30MPATEIbHOCTH M YYBCTBUTEJIBHOCTH AHAIUTUYECKUX
peaKuui.

1.3 Xwumuueckue paBHOBECHUST B TOMOIEHHBIX U TE€TEPOr€HHBIX CHUCTEMaX, MPUMEHSEMBIX B
AHAIIMTUYECKON XUMHH.

OcHOBHBIE  THUNBl  PEAKIMM, MNPUMEHSIEMbIX B  AHAJIMTUYECKOM  XUMUU  (OCaKIEHUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUSA-BOcCTaHOBIIEHNUS). COCTOSIHUE HOHOB AJIEMEHTOB
B pacTBopax. KoHCTaHThl paBHOBECHUS aHAIMTUYECKUX PEAKIIUI: TepMOJUHAMUYECKUE, KOHIEHTPALMOHHBIE,
ycioBHble. DakTopbl, BIMSIONIME Ha XUMHUYECKOE paBHOBecue (KomIuiekcooOpa3zoBaHUe, 00Opa3zoBaHUE
MaJOpacTBOPUMBIX COEAMHEHUN, U3MEHEHHE CTEIIEHU OKUCIIEHUS OINPEAEsieMOro NOHA, BIUSHUE MIPUPOIbI
pacTBOPUTEIISL, HOHHON CHJIbI, TEMIIEPATYPBI, COCTaBa pacTBOPA).

PaBHOBecHs B aHaIUTUYECKH Ba)KHBIX IMPOTOIMTUYECKUX cucTeMaxX. KOHCTaHTBI KHUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHHs MaTepuaibHOro OanaHca. Beruncienue pH pacTBOpoB KHCIOT U OCHOBaHUI
pa3IMYHON CHWIIBI, CMecel KHUCIOT M OocHoBaHMil. BydepHble pacTBOpHI, HUCIOJIb3yeMblE B XUMHYECKOM
aHaJIM3e: UX cOCTaB, cBoWcTBa (OydepHas eMKOCTh, obnacTh OydepupoBanus), pacuer pH, npumenenue B
AHAIIMTUYECKON XUMHH.

AHanuTHYEeCKHE peaklUuu KOMILIEKCOOOPa30BaHMsSI, OCaXACHUS, OKHUCICHUSI-BOCCTAHOBIICHUS.
OO0u1ue, cryneHyaTble U yCIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX COeIMHEHUH. Mcnonb3oBaHue
peakuui  KOMIUIEKCOOOpa30BaHUS B AHAJUTHYECKOM XUMHUM (OOHapy)KeHHE U KOJUYECTBEHHOE
onpejeneHue, Mackuposanue). Mcnonp3oBaHue peakiuil ocakJeHusl B aHaIUTHUeCKuX 1enax. KoHncranra
PaBHOBECHS PEAKLMM OCaXICHUA-PACTBOPEHUS; (PAKTOPHI, BIUSIOUINE HAa PaCTBOPUMOCTh OCaaKoB. Pacuer
YCIIOBUH OC@XIEHUS U PACTBOPEHUsS 0CaAKoB. OKHCINUTEIbHO-BOCCTAHOBUTENIbHBIE PaBHOBECHS.
CrangapTHBINA U peabHbIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE TIOTEHIUAIIBI.

Xumudeckue W (Pu3uMKo-xuMudeckue crnocoosl ompeaenenus pH pactBopoB. PaBHOBecus
AQHAIMTUYECKUX peakuil KOMIUIEKCOOOpa3oBaHUS W yhpaBieHHe HMU. @DakToppl, BIHUSIOLME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuidl. KoHcTaHTa paBHOBeCHS U €€ XUMHKO-
aHaJIMTUYECcKoe 3HaueHue. Pacuer koapPuIneHToB M0OOUYHBIX peaKIuil.

1.4. KauecTBeHHbIE M  KOJMYECTBEHHbIE aAHAJIMTUYECKUE pEAKUUU C OpPraHUYECKUMU
AHAJIMTUYECKUMU peareHTaMU B aHAJIM3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue aHanutudyeckue peareHTsl (OP). Knaccuduxamus OP no tumy peakuuid c
HeopranuueckumMu uoHamu. KommuiekcooOpasyromue OP u crpoeHune ux MoJekynl: (QYHKUHOHAIbHO-
aHAJIMTUYECKas: M aHAJTMTUKO-aKTUBHAs Ipynmbl. OCOGEHHOCTH M INpeumyllecTBa ucrosb3oBanus OP,
obOnactu npuMeHeHUs. JlONMOJHUTENBbHO: TEOpus AEUCTBUS KoMIulekcooOpasyromux OP, yder HOHHOrO
cocrosiHuss OP u Meramna. ['unore3a aHajoruil u nmpakTuueckue BbIBOJbI U3 Hee. Ilpupona xumumyeckoit
cBs3M B KoMmIuiekcax OP ¢ MoHamu MeTallioB U ee MpOsIBICHUE B LIBETHOCTH KoMmIuiekcoB. Peakuun OP c
XpOMOQOPHBIMU  31€MEHTaMU. VIHTEHCUBHOCTh OKpacKd AaHAJUTHUECKUX (GOpPM M HHTEHCUBHOCTH
norjoueHus. Mcnonb3oBanue peakiuii OpraHMueCcKUX peareHToB B POTOMETPUYECKOM aHATIU3E.

Paszoen 2. Konuuecmeennwiii XumMudeckuil aHanus.

2.1. IIpuHUMIIBI ¥ 330491 KOJIMYECTBEHHOIO aHAJIN3A.

Knaccugukanus MeTo10B KOJIMYECTBEHHOTO aHanu3a. TpeboBaHus, IpeIbsIBIsSeMble K XUMUYECKIM
peakuusM B KOJMYECTBEHHOM aHalu3e. OTambl KOJIWYECTBEHHOI'O ONpENeNieHUs. XapaKTepUCTHKA
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pe3yJbTaTOB KOJMYECTBEHHOIO XMMHUYECKOro aHanuza. OmpeleneHrue coJepKaHusl BEIIEeCTBA B pacTBOPE,
pacuetHbie  popmynasl. CrnocoObl TMpeACTaBICHUS PE3yJbTaTOB aHaidu3a. 1eCcThl Ha BBISBICHUE
CUCTEeMAaTUYECKUX MOrPELUIHOCTEN B pe3yJbTaTaX KOJUYECTBEHHOTO XMMHUYecKoro aHaiuza. [IpoGoorbop u
poOOMOAr0OTOBKA.

2.2. Turpumerpuyeckuil aHaiu3. TUIBI peakiyii, UCIIOJIB3YEMBIX B TUTpUMeTpun. TpeboBanus,
MPEIbSABISEMbIE K HUM.

[lpunnun turpumerpun. TutpoBanue u ero srtambl. ['paduueckoe uzoOpakeHue mpoiecca
TUTPOBAHUSI — KPUBBIE TUTPOBAHUSA, WX BHUJbl. CKa4OK Ha KPUBOW TUTPOBAHUS, TOUKA HKBHUBAJIEHTHOCTH
(T.2.) m xoneunas Ttouka TtuTtpoBanusi (K.T.T.). IlepBuunbie u BTOpUYHBIE CcTaHAAPTHL. Ilprembl
TUTPUMETPUYECKOTO aHAIM3a: NpsIMOE€ M OOpaTHOE TUTPOBAHME, KOCBEHHbIE MeTOJbl. THIBI peakuui,
HCIOJIb3YEMBIX B TUTPUMETPUUECKOM aHalIn3€e; TPeOOBaHUS, PEAbSBIISIEMbIE K HUM.

JIoTIOTHUTENBHO: UHCTPYMEHTaNIbHBIE MeTO bl nHAMKAMU T3. [loTreHunomerpuyeckoe TuTpoBanue. Meron
I'pana. [pyrue cnocoObl yCTaHOBJIEHUS KOHEYHON TOYKA TUTPOBAHUSL.

2.3. Peaknuy HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHUYECKOM aHAIU3E.

MeTo/1bl KUCTIOTHO-OCHOBHOTO TUTpOBaHUsl. CyIIHOCTh METOJ]a KUCIOTHO-OCHOBHOIO TUTpoBaHUs. KpuBbie
KHCJIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT M mocTpoeHne TeOpeTUUYECKUX KPUBBIX TUTPOBAHUS CHUIBHBIX U
CJ1a0bIX OJIHOOCHOBHBIX MPOTOJIUTOB. DAaKTOPbI, BIMSIONIME HAa BEIUYMHY CKauka Ha KPUBBIX KHCIOTHO-
OCHOBHOTO THUTpoBaHus. CrocoObl yCTaHOBJIEHHUS KOHEYHOM TOYKM THUTpoBaHMs. KHCIOTHO-OCHOBHBIE
MHIMKATOPbI, UHTEPBAJ MEPEX0Ja OKPACKH HWHIUKATOpa, rnokaszarens tutpoBanus (pT). [IpaBuno BwiOopa
UHIMKATOpa Uil KOHKPETHOTO ciydas TUTpoBaHHs. [IpakThueckoe NpUMEHEHHE peakUuil KHCIOTHO-
OCHOBHOTO B3auMoiericTBusl. [loTeHmomeTpryeckoe TUTPOBAHUE Ha OCHOBE PEAKIIMI KUCIOTHO-OCHOBHOTO
B3auMoJieicTBUs. IHAMKaTOpHbIE MOIPEUTHOCTH U UX OLIEHKA.

2.4. AnamuTuyecKHe peakUud KOMIUIEKCOOOpa30BaHUS U OCaXACHUS B KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

Hcnonb3oBaHne KOMITJIEKCOOOpa30BaHUs B XUMHUYECKOM aHaiin3e. Heopranuueckue 1 oprannyeckue
aurasasl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCJIOBHBIE KOHCTAaHTBI YCTOMYHMBOCTH KOMIUIEKCOHATOB M MX
IIpaKTU4eCKoe ucnojbp3oBanue. OO0CHOBaHKE BbIOOpA ONTUMAJIBHBIX YCIOBUM KOMIUIEKCOHOMETPUYECKOTO
TUTpOoBaHUs. KpHBble KOMIJIEKCOHOMETPUUECKOTO TUTpOBaHUS. DAKTOPHI, BIUAIONINE HA BEJIUYUHY CKauKa
Ha KpuBbIX TUTpoBaHUs. CriocoOs! ycranoBienust T.0. u K.T.T. MetaninoxpoMHble HHAUKATOPBI, IPUHIUIT
ux neiictBus. BpiOop mHAMKATOpa s KOHKPETHOTO Ciiydash TUTPOBaHUS. AHaJIUTHYECKHE BO3MOKHOCTU
METO0/1a KOMIIJIEKCOHOMETPUYECKOTO TUTpoBaHUs. [IpuMeHeHne KOMIUIEKCOHOB B aHAIUTUYECKOM XUMUU B
KayecTBE MAaCKUPYIOUIUX areHToB. [IpuMeHeHHe XUMHYECKMX pEeaKUMi KoMIUIeKcooOpa3oBaHUs B
(OoTOMETpHUECKOM aHallu3e, B METOJEe KOHIYKTOMETPUYECKOTO0 TUTPOBaHUA. Peakuuum ocaxaeHus B
KOJIMYECTBEHHOM XMMMUYECKOM aHanuze. I'paBumerpuyeckuil ananus. Teopetnueckoe 060CHOBaHUE BbIOOpa
ONTUMAJIBHBIX YCIOBHHM OCa)X/JE€HUSA KPUCTAUIMYECKHX U aMOP(HBIX OcaikoB. IIpuMeHeHne XMMHYECKUX
peakuui OcaXJAEHHUS B MeETOJie MOTEHIHMOMETPUUYECKOrO THUTPOBAHUS, B METOJE TYypOUAUMETPHUHU.
OcobeHHOCTH peakIuii KOMIUIeKcooOpa3oBaHus (xematooOpazoBaHusi) HOHOB MetaioB ¢ DJITA.
OcanurenbHOE TUTPOBAHUE.

2.5. AHanuTUYeCKUE peaKUuu OKHUCIEHUS-BOCCTAHOBJIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHaIu3e.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS pEaKUUsi M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIHUAM.
KoHcTanThl paBHOBECHS OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. BbIOOp TUTpaHTa U ONTUMAIbHBIX
yCIIOBUN TUTpoBaHUs. KpHBble OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUs. DaKkTOphI, BIAMSIIOMINE HA
BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHUA. MHAMKAIMS KOHEUHON TOYKM TUTPOBAHUS XUMUYECKUMHU U
¢uzuko-xumMuueckumMu Meroaamu. [lepmanranatomerpus. XapakTepucTuka MeToja. Y CIOBHs MPOBEICHUS
IIepMaHraHaTOMETPUUECKUX ompeseneHui. BemecTBa, omnpezaenseMple  MNEpMaHIAHATOMETPUUYECKUM
MeronoM. JloctromHcTBa W Henoctatku Mertona. Hopomerpus. XapakTepucTHKa METOJa, YCIOBHS
IIPOBEJIEHUSI HOJJOMETPHUUECKOT0 OIpeieieHust BemecTs. JJocTonHecTBa U HeAocTaTKu Metoa. [Ipumenenue
peaxkiuil OKUCIIEHUS-BOCCTAHOBJICHHS B METOI€ TOTEHIUOMETPUYECKOTO TUTPOBAHHUS.

2.6. MonooOmeHHas xpomarorpadusi B KOJIMYECTBEHHOM XMMHYECKOM aHAJIN3E.

TpeOoBanus, npeabsaBIsIeMble K peakiusiM HOHHOTO oOmeHa. M3oTepma monHoro oomeHna. BriGop
ONTUMAJIBHBIX  YCIOBUH HOHOOOMEHHOIO  pas3ziefieHust BemiecTB. [IpumeHeHMe HMOHOOOMEHHOM
XxpomaTtorpauu B aHAIUTUYECKOM XMMHHM OPraHUYECKUX U HEOPraHUYECKUX COEAMHEHMMU: pa3jieieHHe,
OYHCTKA, KOHIIEHTPUPOBAHUE U T.]I.
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Pa3zoen 3. Beeoenue 6 ghuzuxo-xumuuecxkue (UHCmpymeHmanibhvlie) Memoobl AHAIU3A.

3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHOM aHAIUTUYECKON XUMUH.

Knaccudukanus  (U3MKO-XUMHUYECKUX  METOJOB  aHaMW3a. AHAJIUTHYCCKUNA CHTHAT  Kak
nHbOpMaTHBHAS (PYHKIIHS COCTaBa BEIIECTBA U €ro KoJM4ecTBa. [IpuMephl aHATMTHYECKUX CHUTHAIOB U MX
n3mepenuit B OXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHBIC AHAIMTHUKO-METPOJIOTHYECKUE XapaKTEPUCTUKA METOJOB W PE3YyJIbTaTOB aHAIN3a,
CTIOCOOBI UX OIEHKH: TIpeie 00HAPYKEeHNUs, KOAPPHUIIMEHT YyBCTBUTEIBHOCTH, HIDKHSIS U BEPXHSS TPaHUIA
JMana3oHa OMpEIENsEMBIX COACPIKaHUM, CEIeKTHBHOCTh, IMPEIU3UOHHOCTh B YCIOBHSX CXOJUMOCTH
(TOBTOPSIEMOCTH) M BOCIIPOU3BOUMOCTH, MTPABUIILHOCTB, IKCIpeccHOCTh. O000mennsbie ceeaerus o ['OCT
P UCO 5725 (2002).

3.3. O6mas xapakTepuCTKa CHEKTPaIbHBIX, MEKTPOXUMHUECKUX U XpomaTorpaduyeckux MEeTOJ0B
anamm3a. [IpencraBienne o HOTOMETPUUECKUX, MOTEIUOMETPUISCKIX METOJaX aHAIN3a U HOHHOOOMEHHOM
xpoMarorpadumu.

4 O0beM yueOHOM M CUMIIUHBI

Bua yueOHo# padoThbl O6nem ancummmHEL
3E AKana. 4. | AcTp.4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexnnn 0,44 16 12
Jlaboparopusie padots! (JIP) 1,34 48 36
CamocrosiTesibHasi paboTa 2,22 80 60
KonrtakTHas camocrositenpHas paboTa 0.4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Buja MTOroBOro KOHTpOJISL: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«Puznueckass XuMHI»

1. Heab AUCHUIIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIIPaBJSAIOIIHUX XOJA0M XHMUYECKOTO
rporecca, noka3aTh 00JaCcTH MPUIIOKEHHSI 3TUX 3aKOHOB M HAYYUTh CTY/AECHTA IPAaMOTHO NMPUMEHSTH UX MPU
pEUIeHNN KOHKPETHBIX TEOPETHYECKMX M TNPAKTHYECKUX 3a7ad, IIOHATh OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTHU MPOTEKAHUSI XMMUYECKUX MPOLIECCOB U POJIb KATANIN3a I XUMUYECKON TEXHOJIOTUH.

2. B pe3yabTare u3y4yeHUs JUCHUILUIMHBI 00YYAIOMIUICH TOJIKEH

Obnadams cneAyOIMUMA KOMIETEHITUAMHA U uHaukaropamu ux goctmwxenus: OIIK-1.2, OIIK-1.4,

OIIK-1.5, OIIK-1.7, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7

3namo:

— OCHOBHBIE 3aKOHBI (DH3MYECKOW XHMHH, B3aUMOCBS3b (U3MYSCKUX W XHUMHUYCCKHUX XapaKTEPHCTHUK
mporecca;

— TYTH ONpeAciieHUs BaKHCUIINX XapaKTEPUCTHK XHUMHUYECKOTO PAaBHOBECHs (KOHCTAHTHI PABHOBECHS,
PaBHOBECHOTO BBIXOJa MPOJYKTA, CTCIICHH IMPEBPAIICHUS UCXOIHBIX BEIICCTB) M BIHMSHHUS Pa3TMYHBIX
($aKkTOPOB Ha CMEIIEHNE XUMUIECKOTO PAaBHOBECHS;

— TEpMOJIMHAMHYECKOE OIMCAHUE CBOWCTB WACATBHBIX M HEUICATBHBIX pPACTBOPOB, TOIXOABI K
HAXO0XJICHHIO IMAPIUATBHBIX MOJIIPHBIX BEJTMYNH KOMIIOHEHTOB PacTBOPA.

—  TCOPHIO TATbBAHWYECKUX SBJIICHUI;

— TCOPUU KUHETHKH, MYTH TEOPETUYCCKOTO pacyeTa CKOPOCTEH XMMHUYECKUX PEAKIMA W OTPaHUYCHUS B
MIPUMEHUMOCTH PACYCTHBIX METOJIOB;
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— OCHOBHBIE YE€pTbl TOMOT€HHOI'O M TE€TEPOr€HHOTO KaTalin3a, IPUYMHBI YCKOPEHHS XUMHUYECKOTO

rporecca B IpUCYTCTBUM KaTalau3aTropa.
Ymemu:

— NOPUMEHSTHh TEOPETUYECKUE 3HAHUS U SKCIEPUMEHTAIbHbIE METO/Ibl HCCIeN0BaHUS (U3MUECKON XUMUU
IIpU pelieHny IpodeccuoHallbHbIX 3a/1a4;

— IIpeACKa3blBaTh M HAXOJIUTh ONTHUMAJIBHBIE YCIOBHS IPOBEACHMS XUMHUYECKOIO IMPOLECca C LENbI0
ITOJTYy4EHUSI MAKCUMAJIbHO BO3MOKHOTO BBIXOJAa MHTEPECYIOLIETO MTPOITYKTa;

— IPUMEHSTh TEOPETUUYECKUE 3HAHUS U SKCIEPUMEHTAIbHbIE METO/Ibl UCCIIEI0BAaHUS GU3NYECKON XUMUHU
JUIsl pEIIEHNs BOIIPOCOB, BO3HUKAKOUIUX ITPY U3YYEHUU KMHETUKN XUMUYECKUX PEaKIUi;

— IPOBOAMUTH aHAIW3 U KPUTHUECKU OLEHUBATH IOJy4YEHHBIE SKCIIEPUMEHTANIbHbBIE JaHHbIE, 0000IaTh 1
nenaTh 000CHOBAHHBIE BHIBO/IbI HA 0a3€ MPOBENEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJ0B (PU3MUYECKOM XUMHUM JJIs PEIICHUS KOHKPETHBIX
HCCIEA0BATENbCKUX 3a/1a4;

— HAaBBIKAMHU OIPENEICHUs COCTOSIHUS PaBHOBECHS M CAMOIIPOM3BOJBHOTO HAIPABJICHHS XUMHYECKOTO
pouecca;

— 3HAHUAMHM OCHOBHBIX 3aKOHOB ()M3MUECKON XUMHUU I COJIEPXKATEIbHON  MHTEpHpeTanun
TEPMOJUHAMUYECKHUX PACUETOB;

— METOJaMH OIPEIENICHUS MOPSAAKa U CKOPOCTH PEaKIMH, YCTAHOBJICHUS JIMMUTHPYIOIIEH CTaguu M
MEXaHU3Ma U3y4aeMO XUMHUYECKOW peaKIH;

— HAaBBIKAMH COCTAaBJIEHUS TaJbBAHWYECKHUX AIEMEHTOB JUIS LIEJIEW OIpPEAENICHHUs TEPMOIUHAMUYECKHUX
XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI HCCIIEyEMOU PEaKIIUH;

— 3HAHUSAMM OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETUKH, BIUSHHS PA3IMYHBIX (PAaKTOPOB (TEMIIEpaTyphl,
JaBJICHUSI, KaTaJu3aTopa) Ha CKOPOCTh XUMUYECKOHN peakuu.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

4 cemecTp
Paszpen 1. Xumuyeckass TepMOAMHAMHUKA

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUeCKUE CUCTEMbl U TEPMOJAMHAMUYECKUE MTapaMeTpbl. DKCTEHCUBHbIE U UHTEHCHBHbIE
CBOWCTBA CHCTeMBl. TepmoauHaMuueckuii mporecc. DYHKIUU COCTOSIHHS U (QYHKIUU IIpoIlecca.
BuyTpeHnHsis sHeprusi ¥ SHTAIBINS, UX CBOKWCTBA. TemmoTa u pabora kak Gopmel nepenayuun sHeprun. Padora
paciiupeHus raza M mnojiesHas pabora. PopMyIMpOBKH MEPBOro Hayajga TEpMOAUMHAMHKHU. B3aumocBs3b
TEIUIOThI, pabOThl M HM3MEHEHHs] BHYTPEHHEH HHEPruu B M30XOPHOM, H300apHOM M H30TEPMUYECKOM
npoueccax. TemioéMKocTh BelllecTBa — U30XOpHAas WM HM300apHas, MOJspHas, yaesnbHas. TernnoéMKOCTh
UJealbHbIX Ta30B, B3aUMOCBS3b MOJSIpHBIX Temtoémkoctet Cp u Cv maeanpHOro rasa. TemioéMKOCTh
TBEPIIBIX BEIMIECTB M JKUAKOCTEH. 3aBUCHMOCTh MOJIIPHOW W300apHOM TEIIOEMKOCTH BEIIECTBA OT
TEMIIEpaTypbl, SMIUPUUYECKHE YpaBHEHHUs (CTENEHHbIE PAJbI), UX MPUMEHUMOCTh. 3akoH KyOoB Jlebas,
npaBmwio Jrononra u Iltu. Cpennssi u3zo6apHas TEIUVIOEMKOCTh BEIIECTBA B HMHTEpBAJE TEMIIEpATyp.
TemneparypHas 3aBUCUMOCTb Ipupanienus sHTanbnuu Bemectsa (Hr — Ho) npu nocrosiHHOM NaBieHuH
yaétoMm (a3oBbix mepexonoB. TemnoBor 3ddext xumuueckoro mporecca. OCHOBHOE CTaHIAPTHOE
cocrosinue. CrtaHAapTHbIE SHTANBINKU 00pa3oBaHUs U cropaHus BemiecTB. [Ipumenenue 3akoHa 'ecca ans
BBIYMCIIEHUS TEIUIOBBIX 3((EKTOB XUMHUYECKHMX M (U3UKO-XUMHUYECKHX MpolieccoB. CBS3b TEIMIOBBIX
3¢ (deKToB MpU MOCTOSIHHOM OOBeME M IMpU INOCTOSHHOM JaBJIEHUU. 3aBUCHUMOCThH TemioBoro 3ddexra
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peakuuu OT TemmepaTypbl. BbeiBon u aHanu3 ypaBHeHuss Kupxrodga B auddepenHuumanbHoit ¢popme.
Wurerpuposanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aK0OH TepMOJIUHAMUKHU.

CaMonpou3BOJIbHBIE U HECAMONPOU3BOJIbHBIEC, OOpaTHMble U HeoOpaTUMble, DPABHOBECHBIE
(KBa3UCTaTUYECKUE) M HEpaBHOBECHBIE Mpollecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOI'O IPOLIECCOB.
@OopMyIMPOBKM BTOPOr0 Hayaja TEPMOJMHAMMKH. OHTPONUS KaK KpPUTEpUH  HANpPaBICHHOCTH
CaMOIIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECUS B HM30JIMPOBAHHBIX CHCTEMax. 3aBHCHUMOCTH SHTPOIUHU
BEIIIECTBA OT IMAPaMETPOB COCTOSHHS (TEeMIEpaTyphl, JaBiieHus, oObema). Pacder nu3mMeHeHUs SHTPONHH B
Pa3IMYHBIX MPOLIECCaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS MJCAIbHOTO rasa, a TaKKe YMCTBIX TBEPIBIX
WIN JKUJKUX BellecTB. V3MeHeHue SHTponuu B MpoOLECCe CMELIEHUs HAealbHbIX ra3oB. M3MmeHeHue
sHTponuH Tpu a3oBBIX Mepexonax. TemmoBas Teopema HepHcra, mocrynar Ilnanka (Tperbe Havayio
TepMoauHamMukn). Cratuctuyeckass MHTEpPOpPETalMsi BTOPOrOo Hayajla TEPMOJWHAMUKH, YpaBHEHUE
bonbivmana-Ilnanka. Beiuncienne aOCOMIOTHOM SHTPONUHM BellecTBa. Pacuyer W3MEHEHHs SHTPONUHU B
XUMHMUYECKUX peakUusX Npu pa3iuuHblXx Temmeparypax. OOwveaunenHoe ypaBHeHue | u 1l 3akoHOB
TepMOJIMHAMUKU. DHeprus ['enpmronbua u sHeprusi ['m60ca kak KpUTEpUU HAIPABIEHHOCTU MPOLIECCOB U
paBHOBECHS B 3aKPBITHIX cUCTEeMaX. XapakTepucTuyeckue (GyHKIUMU. 3aBUCUMOCTh dHepruu ['enpMrosbia u
sHepruu ['mb6bca or mapameTpoB cocTosiHUs. TemmepaTypHas 3aBUCHMOCTH 3Hepruu ['mbGb6ca BemecTBa c
yaétom (a3oBbix mepexonoB. Pox dazoBoro mepexoma (mepBwiid, BTOpOi). YpaBHenus [mb0Oca-
I'enpMmronpia. Pacuer nsmenenuii craniapTHoIX sHepruii ['u60ca u ['enbMrosbiia B XMMHUECKUX PEAKIUAX
IIPU pa3IMYHbIX TEMIIEpATypax.

CucremMbl HEPEMEHHOTO0 COCTaBa. XUMUYECKHI MOTEHIMA]l KOMIIOHEHTa CHCTEMbI. 3aBUCHMOCTH
XMUMHMUYECKOTO MOTEHLIMajJa OT JaBJICHHWS U TeMIepaTyphbl. YCJIOBHUS PaBHOBECHS U CaMOIIPOU3BOJIBHOTO
MIPOTEKAHUSI [TPoliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0anaHCc XUMUYECKOW peaklyy, CTENEeHb IPEBpPALICHUs, XUMUYECKas MEepPeMEHHAsL.
VYpaBHeHHE H30TEpMbl XUMHUYECKOW peakuuu (uzotepMbl Bant-I'odda). Xumnueckoe cpoacto. AHamu3
YpaBHEHUS HM30TEPMBbl JJIsl ONPEJCIICHUs HAIPaBJICHUS CAMOIIPOM3BOJIBHOIO IMPOTEKAHUS XUMHYECKOM
peakuuu OT JaHHOIO MCXOJHOTO (HEpPaBHOBECHOIO) COCTOSHUSA. TepMoJuMHaMHuyecKas KOHCTaHTa
XMMHUYECKOTO PaBHOBECHUSI M SMIIUPHUUYECKHE KOHCTaHThl xumuueckoro paBHoBecus (K, Ke, Ki, Kp),
YpaBHEHHUS MX CBSA3M JJIsl pEaKLMU B HIealbHON ra30Boi cMecu. KOHCTaHThI paBHOBECUS JJI1 TOMOTEHHBIX U
IeTepOreHHbIX pEeaklUi, WICAIbHbIX M HEWACaJbHBIX PEaKIMOHHBIX cUCTeM (Ha mpumepax). CmeleHue
XUMHUYECKOTO paBHOBecUs TpH u3MeHeHnu oobmiero nasieHus (T = const) u mpu 100aBICHUN B CUCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTAaHTY XMMHMUYECKOI'O pPAaBHOBECHS, YpaBHEHUS M300apbl U U30XOPbI
XUMHUYECKON peakiuu. BrIBoJ, aHaIN3 U MHTErpUpOBAaHUE HA3BAaHHBIX ypaBHEHUI Ha MpUMEpE YpaBHEHHS
n300apel. Pacuer cpeiHero M UCTHMHHOTO TEIUIOBOTO 3(¢eKTa XMMHYECKUX peakUud W3 3aBUCUMOCTH
TEPMOJIMHAMUYECKOW KOHCTAHThl PABHOBECHS OT TEMIIEpaTypbl. PacueT KOHCTaHT paBHOBECHUSI XUMUUYECKUX
peakuui M3 CTaHAAPTHBIX TEPMOAMHAMUYECKUX (YHKIMI BeuiecTB. BbluncieHMe KOHCTaHT paBHOBECHUS
XMUMHMUYECKUX PEaKIUil MO CHpaBOYHBIM JIaHHBIM O KOHCTAaHTaX paBHOBECHS peakiuil o0pa3oBaHUs
COEJIMHEHUH U3 MPOCTHIX BELIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B O[THOKOMIIOHEHTHBIX CHCTEMAaX

2.1. ®a3oBble niepexosl U (pa3zoBas quarpaMma COCTOSHUS IS OJTHOKOMITOHEHTHBIX CHCTEM
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daza, KOMIOHEHT, YuCiIO cteneHedl cBobonapl. [IpaBuio (a3 I'mb6ca. [lpumenenue mpasmiia ¢as
['m60ca mns aHanu3a (a3oBBHIX pPAaBHOBECH B OJHOKOMIIOHEHTHBIX cHCTeMax. Jlmarpamma cOCTOSTHUS
OJTHOKOMIIOHCHTHOM CHCTEMBI, e€ (a30BbIC MOJIS, JIMHUHA ¥ TPOHHBIC TOYKH, BRIPAKAIOIINE COOTBETCTBEHHO
onHo(daznoe, nByxdaszHoe u TpexdaszHoe paBHOBecus. HachlmeHHBIH Tap, TemrepaTypHash 3aBHCHMOCTh
JABJICHUS HACBIIIEHHOTO Mapa. Kputudeckasi Touka, KpUTHICCKOE COCTOSIHUE BEIECTBA, €r0 0COOSHHOCTH.
BreiBoa u ananmu3 ypaBHeHus KianeiipoHa. 3aBUCMMOCTD TEMIIEpaTyphl TUIABJICHUS OT BHEIIHETO JIaBJICHUS,
WHTETpUpOBaHUE ypaBHeHMs KitameldpoHa it paBHOBECHS TBEPIOC TEJIO - JKUIKOCTh. PaBHOBecHs ¢
razoBoi (aszoii, ypaBuenne Knaneiripona-Kmay3uyca, BBIBOJI 1 MHTETPUPOBAHKUE YpaBHEHUSI ISl OMACAHUS
JIUHUHN UCIIAPEHUS M CYOIMMAIINK, HCITOJIb3yeMble qomylieHus. OmnpeneicHne KOopIuHaT TPOWHON TOUYKH.

2.2. Onpenenenue TepMoAMHaAMUYECKUX (PyHKIUM mporecca pa3oBoro nepexoa

IIpumenenne ypaBHenus Kitanelipona-Knaysumyca misg pacuera M3MEHEHHMS] TEPMOJIMHAMHYECKHX
¢byHKIME npu pa3oBbIX HpeBpalieHusX. B3auMocBs3b SHTaNbNUN IJIaBJICHUS, UCHAPEHHUS U BO3TOHKU B
TPOMHOM TOUKE. DMIHUpUUIECKOe MpaBuiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpusi pacTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanum pactBopoB. IlaprmanpHple MOJISIpHBIE BETWYWHBL. YpaBHeHus [nO6ca-/lrorema
(BBIBOJ M aHanM3). MeToapl onpeesieHus NapluaJbHbIX MOJISIPHBIX BEIMYMH (METOJ KacaTeJIbHbIX U METO]T
oTpe3koB). OTHOCHUTENbHBIE MNapLMAJIbHbIE MOJISIPHbIE BEIWYHMHBI (MApLHUAJIbHBIE MOJSpPHbIE (QYHKLIUU
cmetenus). TepmonnHamuyeckue GyHKIUNA CMELICHUS.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WNneansHpie  (COBEpIICHHBIE) PACTBOPHL. XHMHYECKHH TOTCHIIMAT KOMIIOHEHTA HJICabHOTO
pactBopa. Tepmoaunamudeckue GyHKIIUU CMEIICHUS JJIsl HACaTbHBIX PacTBOpOB. PaBHOBecHe "uaeanbHbIN
pactBop-map", 3akoH Payms, rpaduueckas wHTeprperanus 3akoHa Paymsa. IlpenensHo pa3OaBiieHHBIE
pacTBOphI, 3aK0H ['eHpu. YpaBHEHHME XMMHUYECKOTO MOTEHIIMANa i PACTBOPUTENS W PaCTBOPEHHOTO
BemecTBa. HeunmeanbHble (peayibHBIC) PACTBOPHI, MOJIOKUTEIBHBIE W OTPHUIATEIbHBIC OTKJIOHEHHS OT
uneanbHOoCTH (0T 3akoHa Payms). CtangapTHpIE COCTOSHUS KOMIOHEHTOB pacTtBopa. CUMMETpUYHAS M
HECHUMMETpPHUYHAS CUCTEMBbI CpaBHEHH. PacdeT akTMBHOCTEH M pallMOHATBHBIX KOY(DPHUITMEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoanMHAMUYECKHE (QYHKIIMHU CMEIICHHWS [UIi HEUJEalbHBIX PacTBOPOB.
3aBUCUMOCTh aKTUBHOCTHU ¥ KOA(D(UIIMEHTA aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPaTyphl U TaBJICHHUS.

3.3. KommratuBHbie CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYYHUX BEIIECTB B JIETY4E€M PAaCTBOPHUTEIIEC

KomnuratuBHble cBOMCTBa pa30aBIE€HHBIX PACTBOPOB HEJETYUYHUX BEUIECTB B JIETYUHX PACTBOPUTEINAX
(HOHI/I)KGHI/IG AaBJICHUS HACBIMICHHOTO IIapa paCTBOPUTCIIA Had pPacTBOPOM II0O CPABHCHUIO C YHCTBIM
paCTBOPUTCIIEM, IIOBBIICHUE TEMIICPpATypPbl Hadala KUIICHUA W IMOHMIKCHHEC TCMIICPATYPhlI Hadalia
OTBEPJICBaHUS PACTBOPOB, OCMOTHYECKOE JIaBJIeHHE). DOYIITMOCKOMIMYECKAss M KPUOCKOTTMYECKasi KOHCTAHTHI
PaCTBOPUTCIIA. BI)IBOI[ YPaBHCHH:, CBA3BIBAIOMICTO IMOHMIXKCHUC TEMIICPATYPBI Hadalla OTBCPACBAHHA C
KOHIICHTpamume pactBopa. OcMoC, OCMOTHYECKOE [aBlieHHe, oOpaTHbIi ocmoc. Vcnonb3oBanue
KOJUTMTaTUBHBIX CBOMCTB AL ONpCaCIICHUA MOJ'ISIpHOfI MacCChbl, CTCIICHHM JuccolManuu HWJIN CTCIICHU
accollMally PACTBOPEHHOI'0 BEIECTBA.

Paznen 4. ®a3zoBble PAaBHOBECHUSA B MHOIOKOMIIOHCHTHBIX CHCTEMAX

4.1. PaBHOBeECHE «KMJIKUH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.
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JluarpaMMBbl «IaBJIEHHE-COCTaBy», «TEMIIEpaTypa-coCTaBy», «COCTaB Iapa-CoOCTaB JKUAKOCTH» VIS
UJealbHbIX M HEUJealIbHbIX pacTBOpOB. lIpuMeHnenue mpaBuna (a3 K UCCIEIOBAHUIO AUATPAMM. 3aKOHBI
I'n66ca-KonoBanoBa. Aszeorponus, TEPMOJAMHAMUYECKOE YCIOBUE TOUYKHM azeoTpona. [IpaBuno peruara.
DOU3UKO-XUMHYECKIE OCHOBEI PasaCICHUA KUIKUX cMmecen MCTOJaMHU IEPECTOHKU U peKTI/I(i)I/IKaHI/II/I.

4.2. PaBHOBecHE (GKHAKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuueckuil aHanM3, KpPUBbIE OXJIAXACHUS, MOCTPOEHUE IUarpamMMmbl IJIABKOCTH IO KPHUBBIM
oxnaxaeHusi. CUCTEMBl ¢ OTpaHUYEHHOW U HEOTPAHUYEHHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
cocrosiHuu. M3omoppusm. Tumbel TBepAbIX  pacTBOpoB. [luarpammbl — MIaBKOCTH  M30MOPGHO
KPUCTAJUIM3YIOLIMXCS. BEIIECTB. J(MarpamMMmbl IUIABKOCTH CHCTEM C OTPAaHUYEHHOW pPacTBOPUMOCTBIO B
TBEPIOM COCTOSIHMM. OBTEKTHYECKOE€ U IEpPUTEKTHYECKoe paBHOBecHs. OmpeneneHne cocTaBa
IBTEKTUYECKON MKHUAKOCTU MOCTpOeHUEM TpeyronbHuka Tammana. [Ipumenenue mpaBuia ¢a3 ['mb6ca k
UCCIIEZIOBAaHUIO (pa30BbIX PABHOBECHH.

5 cemect

Paspnen S. PacTBOpHBI 3/1€KTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIMTOB B CTATUYECKUX YCIOBHUAX

TepmoauHaMHUeCKOE ONKMCAHNUE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U KOA(PPUIIUEHTHI
aKTUBHOCTH JJIEKTPOJIUTA U HOHOB B DPACTBOpPE, CpelHUE HOHHBbIE KOA((ULMEHThl akTUBHOCTU. CBs3b
AKTUBHOCTH JJIEKTPOJIUTA CO CPEIHEW MOHHON aKTUBHOCTBIO M KOHIIEHTpauuen snexkrponnra. MonnHas cuna
pactBopa. IlpaBuno wnoHHOW cuibl. OCHOBHBIE MOJOXKEHHUS DSJEKTPOCTATUYECKOW TEOPUM CHUIIBHBIX
anekrponutoB [lebas-Xrokkens. Ilpenenbubiii 3akoH Jlebast-X1KKkemns, BTOPO€ U TPETbE MNPUOIUKEHUS
TeopuH, rpaduuecKoe MPeACTaBICHUE ITUX 3aBUCUMOCTEH.

5.2 PacTBOpBI SJIEKTPOJIMTOB B TMHAMUYECKUX YCIOBUIX

[IpoBoauuky snexrpudeckoro Toka [ u Il poxa, noHHas U IEKTPOHHAS IPOBOJUMOCTD. Y J€NIbHAs,
MOJISIpHAs U DKBUBAJEHTHAs 3JIEKTPUUECKUE IMPOBOJAUMOCTH, B3aWMOCBS3b MEXJIYy HUMH. 3aBUCHUMOCTh
YACIBHOW W MOJIAPHOM 3JIEKTPUYECKOM NPOBOAUMOCTEM OT KOHIEHTPALMM, TEMIEpaTypbl U HPUPOIBI
pactBopuTtessi. CKOpOCTh U TOJIBIKHOCTD (a0COJIOTHASI CKOPOCTH JIBMJKCHMSI) HOHOB. 3aKOH HE3aBHUCHUMOTO
nBKeHUs: HoHOB (3akoH Kombpaymma). [IpenenbHbie MOJSPHBIE IEKTPONPOBOAHOCTH HOHOB. DcTadeTHBIM
MEXaHU3M IIEPEHOCa JJIEKTPUYECTBA HOHAMM THUIAPOKCOHMS M THIApPOKCWIA. Yucia mepeHoca HOHOB.
DEKTPONPOBOJHOCTh PACTBOPOB CUJIBHBIX AJIEKTPOJIMTOB, YpaBHEHUE KOpHS KBaApaTHOro (ypaBHEHUE
Konbpayma). IlpumeHneHue Teopuu CHIBHBIX 3JIEKTPOJIUTOB JUIsl OOBSICHEHUS AIIEKTPOPOPETHUECKOTO M
penakcanuoHHOTO 3(PPEKTOB CHIKEHUS IEKTPONPOBOAHOCTH. BirsiHIE 110J1€H BRICOKOUM HAMPSHKEHHOCTH U
BBICOKOM 4YacCTOTBl IIEPEMEHHOTO TOKa Ha AJIEKTPOINPOBOJHOCTH pPacTBOPOB. METOIUKH H3MEPEHHS
AJIEKTPONPOBOAHOCTH. KOHIYKTOMETpHUYECKOE OINpEeeHHE CTENEeHH U KOHCTAHThl JUCCOIMALIMU CIIA0bIX
AJIEKTPOJIUTOB, TEIUIOTHI, SHTponuu u HHeprun [ubOOca mnpouecca aucCOLMAIMM, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COECTUHEHUM.

Pa3znen 6. DilekTpoXuMHUYECKHE CUCTEMBI (LIenu)

6.1 OJ1C u snexTpoAHBIC TOTECHITUAIIBI
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DNeKTpOXUMHUYECKHE cUcTeMbl (1ernu). Bo3HMKHOBEHHE CKayka TMOTEHI[MAla Ha TPaHMIE pasjaelia
npoBoaHuKoB I u Il pona. JIBOMHON 3yieKTpUYECKHMl CIIOH. DIEKTPOXMMHUYECKUN MOTEHIMAJ, rajbBaHU-
noteHuuan. OOpaTumble  BJIEKTPOAbl UM OOpaTUMBbIE  AJIEKTPOXUMHUYECKHE  IeMH  (DJIEMEHTHI).
DNEeKTPOABMKYIIasl CUjla TraJIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIN 3JEKTPOAHBINA MOTEHIMAN (MIOTEHLIHA B
BoJtopoHOM mikane). Csa3p DJIC ralbBaHUYECKOM 1IENH ¢ 3JEKTPOAHBIMU MOTeHIIMAIaMu. [IpaBuiio 3HaKOB
OJ1C u 37eKTpOJHBIX MOTEHUHUAIoB. TepMoauHamMHuecKas TEOpHsl TajJbBaHUYECKUX sBJIeHUN. BbiBoa u
aHann3 ypaBHeHuss Hepncra, BbIpaxkaromiero 3aBucumocth J[C  TanbpBaHUYECKOTO JJIEMEHTa OT
aKTUBHOCTEM  KOMIIOHEHTOB  3JIEKTPOAHOM  peakuuu.  YpaBHeHue ['uOb6ca-I'enpbmronbua — ans
AIIEKTPOXUMHUYECKUX cHCTeM. 3aBucumocTb JJ[C TajmpBaHUYECKOro d3JeMEHTa OT TEeMIIEpaTyphl.
Knaccudukanuss 5>1€KTpoJOB: 3JEKTPOJAbl IEPBOIO M BTOPOTO poja, Ta30Bble, OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIE. YpaBHeHUEe HepHeTa 11 noTeHuana 31eKTpoJ0B BCEX BUIOB.

6.2. "'anbBaHUYECKHE IIIEMEHTHI

Turbl raTbBaHUYECKUX IIEMEHTOB: XUMHYECKHE, KOHIIEHTPAIIMOHHbIE, C TIEPEHOCOM, 0e3 mepeHoca.
Hubdy3noHHBI MOTEHIIMAN, MEXaHW3M BO3HUKHOBEHHMS W METOJBl €ro YCTpaHEeHHs (CBEIEHHUSA K
MHUHUMaJIbHOUW BennunHe). Metonuka maMepenus OJIC W AEKTpOIHBIX MOTeHIManoB. [IpuMeneHue
MOTEHIIMOMETPUU JUISl  ONPENEICHUS] TEPMOJMHAMUYECKUX XapaKTEPUCTUK XUMHYECKUX PEaKIUH,
MPOTEKAIOIINX B TajJbBaHUYECKOW I€NM, KOHCTAHT XHUMHYECKOTO PpPABHOBECHS, AaKTHBHOCTEU U
KO3(pPUIIMEHTOB  aKTUBHOCTH  JJIEKTpOIUTOB, pH  pacTBOpOB, TPOU3BEIACHUS  PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COCTMHEHUN. XUMUYECKUE UCTOYHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opMasibHasi KHHETHKA

TepmoauHamuueckas  BO3MOXHOCTb — Ipoliecca W €ro  IpakTHdeckas  (KMHETUYecKas)
ocymecTBUMOCTh. [IpenmMer u 3agaun xumMudecko KuHeTUKU. OCHOBHBIE OHATUS (OPMAIBHON KMHETUKHU:
CKOPOCTh XMUMHYECKOW peaklMH, MOJEKYISIPHOCTb, YacTHbI M oO0mui mnopsaok. OCHOBHOHM mMOCTYynar
XUMUYECKOM KMHETHKH, KUHETUYECKOE YPAaBHEHUE CKOPOCTH peakuuu. KoHCTaHTa CKOPOCTH XUMHUYECKOU
peakuuu, pasMEpHOCTh KOHCTAHTBI CKOPOCTH. MeEToabl ompelneneHus CKOPOCTeH XUMHUYECKHX DPEAKLUN.
[Ipocteie (sreMeHTapHble) U CIIOXKHBbIE peakuuu. KuHeTnka mpocThIX M (OPMAIBHO HPOCTBIX
OJIHOCTOPOHHHMX T'OMOI€HHBIX peakuui. Peakuum 1epBoro, BTOPOr0O W TPETHErO0  IOPSAJIKOB.
JuddepenunanbHas U UHTErpajibHas GOpMbl KUHETUYECKUX YPAaBHEHUN, KUHETUYEeCKUe KpuBble. JlnHeliHoe
IIPEACTABICHUE KUHETHYECKUX KPUBBIX I PEAKUUN pPa3IM4HbIX MOPSAIKOB. BpeMms momynpeBpalieHus.
Peakuuu HyneBoro nopsiaka. Meroa n30ObiTka (n3ossamun) OcTBanbAa OnpeAeeHusl YaCTHRIX MOPSIKOB 110
COOTBETCTBYIOIIEMY peareHTy. [luddepeHunanbuble M HHTErpajibHble METOJIbl OIpPENENICHUs MopsiaKa
peakuuu. Pa3nuune KOHLEHTPAIMOHHOTO M BpeMEHHOro mnopsakoB. CiioxHble peakuuu. [lpuHiun
HE3aBHCHMOI'O IPOTEKAaHUs JJIEMEHTapHbIX peakuuil. OOpaTumble U MapajiebHblE PEAKIUH HEPBOrO
nopsiika. Juddepenunanbupie ypaBHEHUS, OMKUCHIBAIOLIME CKOPOCTU 3TUX PEaKUUN, UX WHTETPUPOBAHUE.
Kunetnueckue KpuBblE UIsI KaKIOrO M3 pearnpyronux BemecTs. llocimenoBarenbHple peakuuu 1-ro
nopsiika. Cucrema nuddepeHUaNbHbIX ypaBHEHUN, OIMUCHIBAIOIIMX KUHETHKY IOCIIEJOBATEIbHBIX
peakumii. KuHeTnueckue ypaBHEHMS M KHHETHYECKHME KPHUBBIE Ul BCEX YYAaCTHUKOB peakuuu. Bpewms
JNOCTHUKEHUS] MaKCHUMaJIbHOM KOHLEHTPALUU MPOMEXKYTOYHOTO BEHIECTBA. 3aBUCUMOCTh MaKCUMaJIbHOM
KOHIICHTPALIMA MPOMEKYTOYHOTO BEIIECTBA OT COOTHOLIEHWS KOHCTAHT CKOPOCTEH OTAENBHBIX CTaIuil
MOCJIEIOBATENIbHON peakuuu. [[puHIMN TUMUTUPYIONIEH CTaIuX MOCIEA0BATEIbHON XUMUYECKON PEaKIINU.
CranuoHapHbIii peXHMM MNPOTEKaHUsS MOCIEAOBATENbHBIX peakuuid. MeroJ  KBa3UCTAMOHAPHBIX
KOHLIEHTpalUui, oOjacTb NpuUMEHEHus. BiusHue TemmepaTryppl Ha CKOPOCTh XMMHUYECKOM peakKIuH,
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npubmmkenHoe npasuiio Bant-I'odda. YpaBuenue Appenuyca B nuddepeHInaibHON U HMHTErpaibHOM
dbopme. DddexkTuBHAsS HHEPrus AakKkTUBAIUM U NPEAIKCIOHCHIIMAIBHBIA MHOXXHUTENb, METOJIBl HUX
OTpe/ieNIeHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust aktuBHBIX (6uHAapHBIX) coyaapeHuil (TAC). CkopocTh peakuy Kak YUCIIO CTOJIKHOBEHUM
aKTUBHBIX MOJIEKY]l B eIuHUIy BpeMeHH. KoHcTaHTa ckopocTtu OUMONIEKYIsipHON peakuuu. Ousndeckuii
CMBICT TPEIIKCIOHEHLUUATbHOIO MHOXUTEISI M SHEPruM akTUBAlMUM B paMKaxX TEOPUM AKTUBHBIX
coynmaperuii. Crepuueckuil pakTop, HECOOXOAUMOCTh €r0 BBEJICHUS B KMHETHYECKOE YPAaBHEHUE PEAKIIUH.
JlocToMHCTBa M HEJNOCTAaTKU TEOPUM AaKTUBHBIX coyldapeHud. MexaHu3M MOHOMOJEKYISPHBIX T'a30BBIX
peakuuii B pamkax TAC, cxema Jlunnemana. VcronkoBaHue TMpUYMH U3MEHEHMS] TMOpsAIKa
MOHOMOJIEKYJISIPHOM peakluy NMPH U3MEHEHUU JaBJICHUS.

Teopust nepexogHoro cocrosinusi (akrusupoBaHHoro komiuiekca) (TIIC umm TAK). OcHoBHbIE
nonoxxkenust TIIC, kuHernueckas cxema peakiuu. [loBepXHOCTh MOTEHLMAILHOM HSHEPrUM, KOOpIMHATA
peakuuu, MyTh peakuuu. AKTUBUPOBAHHBIA KOMILJIEKC M €r0 CBOMCTBA, MCTUHHAs 3HEPTUs aKTUBALUU.
CKOpOCTb peaklMy — CKOPOCTh Paclajia akTUBMPOBAHHOIO KOMILIEKCA (CKOPOCTh €ro IMPOXOXKIACHUS Yepes
noTeHUMaNbHBIA Oapbep). KBasurepmonunamuueckass ¢opma ypaBHenust TIIC, sHTanmenus u SHTpoONMs
aKTUBALlMM, TPAHCMHUCCHOHHBIA KO3(pduuueHt. CBsi3p OSHTAIBNMM aKTHUBAUMM C  3(PeKTUBHOM
(3KCTIEpUMEHTAIbHOM ) SHEpryuel aKkTUBaLUU.

7.3. DOTOXMMHUYECKNE U LEITHBIE PEAKIUN

@DOTOXMMUYECKUE  pEeaKklU{, MEepBUYHbIE W  BTOPUYHbIE  (POTOXMMUYECKHE  MPOILIECCHI.
®oroauccormanuss U Qoronns. Potopuznueckue (Ae3aKTUBALMOHHBIE) MPOIECCHl MPU IMOTJIOUIEHUN
u3nyyeHus. 3akonsl poroxumuu: ['porryca-Jlpenepa u Oiinmreiina-1lItapka. KBantosslii Beixon. Kunernka
MPOIIECCOB,  MPOUCXOIANIUX €  ydacTueM  (POTOBO3OYKIECHHBIX  MoJiIeKyld. CeHCHOMIM3aTophl,
CencubunusupoBaHHble poToXxuMuyeckue peakuuu. OCHOBHbIE pa3IUuUsl Peakuil ¢ (HOTOXMMHUYECKUM U
TEPMHUYECKUM MHULIMKUpOBaHHEM. DOTOXUMHUYECKHUE Mpoliecchl B aTMochepe, POTOCUHTES.

Hennspie peakiuu. [IpuMepsl peakuuii, TPOTEKAIOIMIMX MO IenmHOMY MexaHu3Mmy. OCOOEHHOCTH U
OCHOBHBIE CTaJIMU LEMHbIX peakuuid. MexaHu3Mbl 3apoXKIACHUS, pa3BUTHS U 0OpbiBa Leneil. JInHenHslil 1
KBaJIpaTHU4YHbIN 0OpbIB 1eneil. 3BeHO Lenu, JUIMHA Lenu. HepasBeTBiieHHbIE W PAa3BETBJICHHbBIC IIETIHBIE
peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LENHbIX peakuuid. CTaauu pa3BETBICHHON ILEMHON peakiuu.
BepositHocTh 00pbIBa M pa3BeTBiieHUS Iienu. Pa3BuTue pa3BETBICHHBIX LEMHBIX pEaKUUi BO BpPEMEHH,
CTAallMOHAPHBIM M HECTALIMOHAPHBIM PEXUMBI TEUYEeHHs peakiuu. [IpenenbHble sSBICHHUS B PAa3BETBIEHHBIX
peakuusix. HuwxkHuil ¥ BepxHHMIl mnpeaensl BocIulaMeHEHMs (B3pbiBa) LienHOM peakuuu. Ilomyoctpos
BOCIUIAMEHEHHSL.

Pa3pnen 8. Karaaus

['omoreHHbIH U rereporeHHbIN KaTtanu3. ABTokaTaun3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaIMTUYECKUX
peakuuii. BnusiHue karanuzaTopa Ha TEPMOAMHAMUYECKHE U KMHETHUYECKHUE XapaKTEPUCTHKU XUMHMUYECKUX
peakuuii.  CelleKTUBHOCTh  JEHCTBUS  KaTanm3aropa. KaTtaiuTuueckass  aKTUBHOCTb,  yleJIbHas
KaTaJUTHYeCcKas aKTUBHOCTb. ' oMOreHHbIN KaTtanu3. CIUTHBIN U pa3AeabHbli MEXaHU3MbI KaTaTUTUYECKUX
peakuui, 5SHEPreTUYECKUe JuarpaMMbl B3aWMOJEHCTBUSA peareHToB ¢ Karaiau3aTtopoMm. OOmuid u
CHeU(pUUECKU  KUCIOTHO-OCHOBHBIM  KaTanu3. OQQEeKTUBHAas KOHCTAaHTa CKOpPOCTU  PEaKIIHH,
KaTaJu3upyeMoil BelleCTBaMU C KUCJIOTHO-OCHOBHBIMU cBoMcTBamMu. KaTtanmuTuueckre KOHCTaHThl CKOPOCTH

peakuuu. ['ereporennplii karanu3. CKOPOCTh TeTepOreHHO-KaTaIUTUYECKON peakiuuu. TUIlbl FeTeporeHHbIX
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KaTaJau3aTopoB. 3aKOH JAEWCTBYIOIIMX MoOBepxHOocTell. Poyib ajncopOuuum B TeTeporeHHOM Ipoliecce.

KuHeTnka TeTepOreHHO-KaTaIUTHUYSCKUX PEaKIud, He JUMUTUpPYeMblx muddysueii. OtpaBicHHe
KaTaJau3aTopoB.
4. O0beM yueOHOH TUCHMILTHHBI
Beero ; Cemectp .
Bun yae6noit paboThl " AxaL " AxaL " AxaL
9. 9. 9.
OO6mast TpyA0€MKOCTh UCITUTLTHHBI 14 504 7 252 7 252
KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHSA:
Jlexuu 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHAas paboTa 240 3,33 120 3,33 120
[ToaroroBka k 1abopaTopHBIM paboTam 120 60 60
KonrtakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 120 60 60
JUCIATUTAHBI
Buabl koHTpOJSA:
JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAS 0.8 04 04
arrecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero ; Cemectp .
Bun yuebnoit paboTsl Act. Act. Actp.
3E 3E 3E
9. 9. 9.

OO6mast TpyA0€MKOCTh UCIUTUTHHBI 14 378 7 189 6 189
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuu 1,78 48 0,89 24 0,89 24
[Ipaxtnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHas paboTa 180 3,33 90 2,33 90
[ToaroroBka k 1abopaTopHBIM paboTam 90 45 45
KonrtakTHas camocTosiTenpHas pabota 6,66 - 3.33 - 3.33 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 90 45 45
JUCIATUTAHBI
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Buabl koHTpOJIS:

IK3aMeH 2 54 1 27 1 27
K _

OHTaKTHasl paboTa — MPOMEKYTOUHAsS 0.6 03 03
arTecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIA: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Koj1onaHast XuMus»

1 Henp jucuMnmiuMHbl — [puoOpereHue oOywaromumucs ©0a30BbIX 3HaHMM B oOmactu
TEPMOJUHAMUKH TIOBEPXHOCTHBIX SIBJICHHH M CBOMCTB JUCHEPCHBIX CUCTEM U MOJy4Ye€HHWE YMEHUU B YacCTH
WCIIONBb30BAHMUSI JTUX 3HAHWM TPU KCCIECIOBAHUM, TPOCKTUPOBAHWUU M CO3JaHHH PEATbHBIX CHCTEM,
SIBJISTIOLIIAXCST B OOJIBITMHCTBE CITy4aeB TUCIIEPCHBIMHU.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

OIlIK-1.2; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6;
OIIK-3.7.

3nams:

— MPU3HAKH 00BEKTOB KOJJIOMJIHON XUMHUU U X KJIacCU(PHUKAIINIO;

— OCHOBHBI€ TOHSITHSI U COOTHOIICHHSI TEPMOJIMHAMHUKHU MOBEPXHOCTHBIX SIBJICHUH (TEPMOIUHAMUKA
MMOBEPXHOCTHOTO  CJIOS;  aAre3usi, CMayuBaHWE M  PACTEKAHHWE JKUIKOCTEW; JUCIEPCHOCTh U
TEPMOJUHAMUYECKHUE CBOMCTBA TEIT; a[ICOPOIMS ra30B U MMapoB, aJACOPOIHS U3 PAaCTBOPOB);

— OCHOBHBIE TEOPHH (PU3HUECKON aicopOLmu;

— OCHOBHBIC  TIPEJICTABICHUSI O CTPOCHHHM JBOWHOTO  DJIGKTPUUECKOTO  CJIOs;  MPUPOIY
ANEKTPOKUHETUYECKOTO MMOTEHIMAA;

— OCHOBHBI€ JICKTPOKUHETUYECKUE SIBJICHUS;

—ycnoBusi  TIpUMEHMMOCTH  3akoHa  Crtokca; 3akoH  OWHmTeiiHa —  CMOJYXOBCKOTO,
rurcoMerpuueckoe ypasuenue Jlamaca;

— IPUPOJY CEIMMEHTAIMOHHOW M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA pPacTBOPOB
ITAB kak 1M0(QMIBHBIX CUCTEM; OCHOBHBIC TI0JI0XKeHUsT Teopuun JJJIDO; mpuunHbl 1 0COOEHHOCTH OBICTPOI
Y MEIJICHHOM KOaryJssiliii, KOHIIEHTPAUUOHHOW U HEUTPAIIM3ALIMOHHOM KOAryJIaiuu;

— TUTIBI CTPYKTYpP, BOSHUKAIOIINE B JUCIIEPCHBIX CHCTEMaX, MPUYMHBI U YCIOBHUS MX 00Opa30BaHMUS;
KJIaCCU(DHKAIIUIO TUCTIEPCHBIX CUCTEM T10 UX PEOJIOTUYECKUM CBOMCTBAM.

Ymems:

— PacCUUTHIBATH MAPAMETPHI, KOTOPHIMH XapPAKTEPU3YIOT TUCIIEPCHOCTH;

— IPOBOJIUTH  pacyeThl C  HCIOJb30BAHMEM  OCHOBHBIX  COOTHOIICHUH  TEPMOJIUHAMUKH
MMOBEPXHOCTHBIX SIBJICHUH;

— PacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKH TIOPUCTON CTPYKTYPHI;

— PacCUMTHIBATh BEIUYUHY SJICKTPOKMHETHYECKOTO IMOTEHIIMAada IO JaHHBIM 3JEKTPOOCMOCa H
anekTpodopesa;

— pacCUMTHIBATh HWHTErPabHYI0 H JauddepeHInanbHyl0 KpPUBBIE paclpeaesieHus YacTHI[ II0
pa3Mepawm;

— PacCUUTHIBATH U AHAJIM3UPOBATH MOTEHIIMATBHBIC KPUBBIE MTAPHOTO B3aUMOICUCTBUS YACTHII;

— PacCUUTHIBATH U U3MEPSTH BSI3KOCTh TUCIIEPCHBIX CUCTEM.

Braoemy:

— MIPEJICTABJICHUSIMU O POJIA TIOBEPXHOCTHBIX SIBJICHUH U JUCTIEPCHBIX CHCTEM B TEXHHUKE U TIPUPOJIC;

— METOJJaMH U3MEPEHUS MMOBEPXHOCTHOTO HATSKEHUSI, KPAaeBOTO YIJIa;

— 3HAHUSIMU O METOJIaX U3MEPEHUs afCOPOIUHU U yIeTbHON TOBEPXHOCTH;

— 3HAHUSAMU 00 YCIIOBHSIX MPUMEHUMOCTH ypaBHEeHUS [ enbmrosbiia — CMOITyXOBCKOTO;

— METOJIaMH OTPEICIICHHS JIEKTPOKHHETHIECKOTO TIOTCHITHAIA;

— METOJIOM CETMMEHTAIIMOHHOTO aHaJIN3a;
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— METOJJaMU OIPEe/IeIICHHs] KPUTUYECKOHM KOHLIEHTPALUK MULEIIIO00pa30BaHuUs;

— METOJJaMU MCCIIEI0BAHNS KUHETUKH KOATYJISILIUM;

— METOJJaMH U3MEPEHHUSI U aHAJIN3a KPUBBIX TEUECHHUSL.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. I[lpeomem u npuznaxu 06veKmo8 KoJLIOUOHOU XUMUL.

Komnonanass xuMusi — Hayka O MOBEPXHOCTHBIX SIBICHMSIX M AUCIEPCHBIX cuctemax. OCHOBHBIE
[TOBEPXHOCTHBIE SBJICHUS: aAre3usi U CMayuBaHUE, KaWUIIPHOCTh, aICOPOLIMSI, IIEKTPUUECKUE SIBJICHUS Ha
MTOBEPXHOCTAX U JIp.

OcHOBHbIE TNPU3HAKU JUCHEPCHBIX CHCTEM — IETEPOT€HHOCTh M JMCIIEPCHOCTh; MOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEpUCTUKU AucrepcHocTH. Kiaccudukanus IUCHEPCHBIX CHCTEM IO
arperaTHOMy  COCTOSIHMIO  JaucriepcHod  (a3sel  w  nmucnepcuoHHOM — cpempl.  Kimaccudukamms
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUILl U 10 B3aUMOJEHCTBUIO MEXAY AUCIIEPCUOHHOM Cpeoi
1 qucnepcHoi ¢a3oil. Poiab NOBEpXHOCTHBIX SIBJEHUN U TUCHIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBIIITIEHHOCTH
1, B YaCTHOCTH, XUMHUYECKOM TEXHOJIOTUH.

Pazoen 2. Tepmoounamuka nosepxHocmmvix s671eHUl.

OO011as xapakTepucTUKa MOBEPXHOCTHOM 3Hepruu. [loBepxHocTHas sHeprus B oOlieM ypaBHEeHUU 1-
ro U 2-ro HavyaJl TepMoJIWHAMHUKHU. [[OBEpXHOCTHOE HaATsHKEHHME Kak Mepa sHepruu [nbbca mexdazHoit
oBepxXHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI CoNpUKacaromuxcs (a3 u ux
B3auMo/ieiicTBusl. CBOMCTBa MOBEPXHOCTEN KUJKUX U TBEPAbIX Tel. YpaBHeHue ['nb6ca-I'enpmromnbua s
BHYTPEHHEHl yJeNbHOW IOBEPXHOCTHOM OJHEPruM (MOJIHONM TIOBEPXHOCTHOW BHEprum). 3aBUCUMOCTD
SHEPreTUUECKUX MapaMeTpoB MOBEPXHOCTU OT TeMueparypsl. IIporeccsl caMonpon3BOIBHOTO YMEHBUICHUS
ITIOBEPXHOCTHOM YHEPTUH.

AncopOuusi ¥ IOBEpXHOCTHOE HaTskeHue. CBsA3b BEIMUYMHBI aICOPOLUMU C apaMeTpaMHu CHUCTEMBI:
M30TepMa, U30MUMKHA U u30cTepa aacopounu. Meron u3osiTkoB ['106ca. @yHnameHTalIbHOE a1COPOLIMOHHOE
ypaBHeHnue ['m66ca. I'mG6coBckas aacopOmusi. YactHoe BwipaxeHue ypaBHeHusi ['m66ca. IloBepxHocTHO-
aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.

Anresus, CMauyMBaHHE W PACTEKaHUE >KUAKOCTEeH. Anre3us u koresus. [lpupoma cunm mexdaszHoro
B3auMoJieicTBusA. YpaBHeHue [lronpe st padotel aare3uu. CmaunBanue U KpaeBoil yron. 3akoH HOHra.
Cesi3p paboThl anaresuu c¢ KpaeBbiM yriioM (ypaBHenue J[lronpe-lOnra). JlnodunbHble u nuodoOHbIE
MOBEPXHOCTU. MeTo/ibl onpesiesieHusl KpaeBbIX yriioB. BiusiHue noBepxHOCTHO-akTUBHBIX BeulecTB (IIAB)
Ha cmauymBaHue. Pactekanne xunakoctei. Koaddunument pacrexkanus no [Napkuncy. Iddext Mapanronu.
Mexda3zHoe HaTsDKEHHE Ha TPaHULE MEXIY B3aMMHO-HACHILIEHHBIMH JKMJIKOCTSIMU U IIPAaBUJIO AHTOHOBA.
[IpakTueckoe 3HaUYEHUE air€3Uu, CMAYUBAHUS U pACTEKaHUSI.

JlucnepcHOCT, M TepMOJMHaMHUueckue cBoiicTBa Ten. I[IpaBmwino (a3 ['mbGOca m aUCTIEPCHOCTD.
Bnusinue kpuBH3HBI NOBEPXHOCTH Ha BHYTpeHHee jaaBiieHue Ten (ypaBHeHue Jlamnmaca). IloBepxHocTHas
sHeprusi U paBHOBecHbIC Gopmbl Ten. [Ipunmun ['mG6ca-Kropu. 3akon Bynbda. Kanwmispueie sBieHus
(ypaBHenue JKiopeHa), UX poib B MPHUPOJE M TEXHOJOTMU. METOJbpl OmpeleNeHnuss MOBEPXHOCTHOIO
HaTSKEHHs. 3aBUCUMOCTh TEPMOJAMHAMUYECKOHN PEaKIMOHHON CIOCOOHOCTH OT JUCHEPCHOCTU. Y paBHEHUE
KenpBuHa. BnusiHue aucrnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAaHTY PAaBHOBECHUS XHUMHUUYECKOW peakiui,
TeMIiieparypy ¢pazoBoro nepexoja.

[Tonyuenue mucnepcHbIX cucteM. Metonbl aucnieprupoBanus. YpaBHenue PeOunaepa s paOboTel
JIHUCIEprupoBaHus. AJNCOpOLMOHHOE TMOHMWKeHue MnpodHocTd (dddexr Pebunaepa). ['omorenHas u
reTeporeHHasi KoujaeHcauus. MeractadbuiabHoe cocTostHue. DHeprus ['nboca oOpa3oBaHus 3apobliia HOBOM
¢da3pl, KpuUTHUECKUH paauyc 3apojpimia. JlBe craguu oOpasoBaHus HOBOM (a3bl. CBsi3b KUHETUKH
o0pa3oBaHusl HOBOU (a3bl C MEPECHILIEHUEM. YIIPaBIIEHUE JUCIEPCHOCTHIO IPU TOMOTEHHOW KOHJIEHCAINH.
[Ipumepbl MoTy4eHUs TUCTIEPCHBIX CUCTEM METOAAMH (PU3NYECKONW U XUMUYECKOIN KOHICHCAIIUH.

Pa3zoen 3. Aocopoyuonnvie pasrnosecus.

Knaccudukanus mexanusmoB agcopOruu (puzudeckas aacopOus, XeMocopOusi 1 HOHOOOMEHHAS
aacop6Omust). Ilpupoma amcopOumoHHBIX cuia. OCOOEHHOCTH COCTaBISIONIMX CuJ  Ban-nep-Baanbca
(OpHEHTALIMOHHBIX, UHAYKIUOHHBIX U JUCHEPCUOHHBIX) MPH aAcopOLUU. YpaBHEHHE JJIs MOTEHIMAIbHOM
SHEPruM B3aUMOJECUCTBUSI aToMa (MOJIEKYIIbI) C TIOBEPXHOCTHIO TENIa.

AncopOuusi ra3oB M IapoB Ha OJHOPOJHON MOBEPXHOCTH. 3akOH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHON ajcopbuuu Jlenrmiopa u ero anamu3. OmpejeneHue KOHCTAHT 3TOTO YpaBHEHHS
(uueiinass Qopma ypaBHeHus Jlenrmiopa). VYpaBuenue @peitnanuxa. Teopus NOIMMOJIEKYISIPHON
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aacop6muu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHue nsotepmsl ancopOunu, ero ananus. JInnenas
dbopma ypaBuenust bOT u pacder ero koncrant. OnpeneneHue yueabHON moBepxHocTu Mmetogom bOT.

AncopOuust ra30B ¥ apoB Ha MOPUCTHIX MaTepuanax. KonnuecTBeHHbIE XapaKTEPUCTUKHU OPUCTHIX
MarepuaioB. [lopucTeie Tena KOPMYCKYISPHOH, KPUCTALIMYECKOW W TyOUaTOW CTPYKTYPBI, METOIBI HUX
nosyuenus. Knaccuduxanus nop no JlyOMHMHY U €€ B3aUMOCBSI3b C TEOPHUSIMH aJICOPOIIUH.

Teopuss KanwuIApHOM KOHJeHcaunu. KanwnisipHO-KOHJAEHCAUMOHHBIM rucrepesuc. Pacuer
UHTEerpaibHON U nuddepeHanbHol KpUBBIX pacpeesieHrs 00beMa op 1o pa3Mepam.

OcobGenHoctn ancopOUM Ha MHUKPOMOPHUCTBHIX MaTepuanax. l[loteHumansHas teopus I[lossHu.
AncopOLMOHHBIN MoTeHIMall. XapakTepucTuiyeckass KpuBas ajacopOuuu. TemnepaTypHas ”HBapHAHTHOCTh
n adp(PUHHOCTH XapaKTEpUCTUUECKUX KpUBBbIX. O000IIeHHOEe ypaBHeHHE Teopuu JyOmHuMHA 0OBEMHOIO
3al0JIHEHUSI MMKpPOIIOp, YacTHBIE Clydyal AJTOro ypaBHeHus (ypaBHeHue JlyOumHunHa-Pamymikesuua).
AncopOrniust ra30B U MapoOB B XUMUYECKON TEXHOJIOTHH.

AncopOuusi TNOBEpXHOCTHO-aKTHBHBIX — BeulecTB. BiusHue crtpoenuss wMousiekyn IIAB  Ha
MIOBEPXHOCTHYIO aKTUBHOCTh, npaBuiio [rokmo-Tpaybe. 3aBUCMMOCTb MOBEPXHOCTHOIO HATSDKEHUS OT
CcOCTaBa pacTBopa mnpu coOmoaeHur 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. Ypasuenue lllumkoBckoro.
VYpaBHEHMS] COCTOSIHUSI Ta3000pa3HBIX MMOBEPXHOCTHBIX (a7COPOLMOHHBIX) IJIEHOK. THUIBI MOBEPXHOCTHBIX
IUICHOK U OIpejAesieHHe UX XapakTepucTuK. Becwl Jlenrmiopa. DakTopbl, ONpeleNsioliie arperarHoe
COCTOSIHUE a/ICOPOIMOHHBIX IJIEHOK. OmpenenaeHne cTpoeHus: aacopOLUOHHOIO €10l U Pa3MEPOB MOJIEKYII
[TAB.

Pazoen 4. dnexmpuueckue aenenuss Ha NOBEPXHOCHU.

JBorinoit snmektpuueckuit cnoit (JI9C), mexanusmbl oOpazoBanust [IDC. CooTHOmIEHUS MEXKITY
AJIEKTPUYECKHMM  TIOTEHLUMAJIOM W IIOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHus — Jlummmana).
DNeKTpOKaNnWUISIpHbIE KpUBbIE U onpeienienrne napamerpos JI9C no 3TuM KpuBbIM.

O6uue npexacrasnenus o reopusix crpoenus J9C. Teopus I'yu — Uenmena. Ypasuenue [lyaccona-
bomeumana mis quddysnoin yactu I9C u ero pemenne. TonmmmHa quddy3HOro caosi U BIUSIHUE HA HEe
pa3nuuHbIX ¢akTopoB. J[BoiHON snexkTpuueckuil cioil mo teopuu lllTepHa, mepesapsiika MOBEPXHOCTH.
[Ipumepst o6pazoBanus [IIC. Munenssl u X CTpOEHUE.

Yerbipe BUAA DJIEKTPOKMHETHUECKUX SIBICHUH. DJIEKTPOKMHETUYECKUH MOTEHLIMAd W BIUSHUE Ha
HEro pasnuyHbIX (QakTopoB. YpaBHeHue [ 'enbmronbia-CMOITyXOBCKOTO MJisi CKOPOCTH IEepeHoca IpHU
aNeKTpoocMoce U dnekTpodopese. DPdeKThl, HE YUUTHIBAEMBIC O3TUM YpaBHEHHWEM (IIOBEPXHOCTHAS
MIPOBOJMMOCTb,  3JEKTPO(OpEeTHYECKOe TOPMOXKEHHUE, pellakcauuoHHbIH  3dexT). IIpakTHueckoe
MCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.

Pazoen 5. Kunemuueckue ceoticmea OucnepcHvix Cucmem.

OCHOBBI CEIUMEHTAIIMOHHOTO aHaiu3a. CBsA3b CKOPOCTH OCAXKIACHMUSI YacCTHI[ C HX Pa3MEpPOM.
VYcnoBust cobmoaenust 3akoHa Crokca. CeqUMEHTALMOHHBIA aHalW3 MOJIMIUCIEPCHBIX cucTteM. Kpupas
cenuMeHTanuu. KpuBble pacnpeleneHuds YacTHIl 10 paauycaM. OKCIIEpUMEHTAbHbIE METOAbl B
CEIMMEHTAlMOHHOM aHaJIN3e.

MouJiekynsipHO-KUHETHYECKAs pupoaa OpOYHOBCKOTO JIBUKCHHUSL. Cas13p MEXy
CPEIHEKBAaIPAaTUYHBIM  CIABUIOM dYacTull M  Kodpduuumentom guddy3un (3akoH  DMHIITEHHA-
CMOJTyXOBCKOT0). DKCIEepUMEHTaIbHAsI TMpOBEpKa 3akoHa OuHITEHA-CMoyxoBckoro. CrenctBusi w3
TEOPUU OPOYHOBCKOTO JBUKEHUS.

CenuMeHnTanoHHO-I1(G(OY3MOHHOE PAaBHOBECHE, TUIICOMETpUYECKUN 3akoH. CeauMeHTaIMOHHAas
YCTOWYMBOCTD TUCHIEPCHBIX CUCTEM.

Pazoen 6. Aepecamusnas ycmoiiuugocmo u Koa2ynayus OUCHEPCHBIX CUCHIEM.

OOmuue BOMpOChl YCTOWYMBOCTH JUCHEPCHbIX cucTteM. CeauMeHTallMOHHAsh W arperatuBHas
ycTounBOCTH cucteM. JInoduibabie 1 TU0POOHBIE CHCTEMBI: CaMOIIPOU3BOJIBHOE 00pa30BaHHE OJHUX H
HeoOxouMoCTh cTabminzauuu apyrux. Kpurepuit nuogpuinbnoct cucreM no Pebunaepy-llykuny.

JInopunbubie nucnepcHbie cuctembl. Kinaccuduxamus v oOmias XapakTepUCTHKa MOBEPXHOCTHO-
aKTUBHBIX BEIIECTB. TepMOIMHAMUKA M MeXaHu3M Muieooopa3zoBanus. Crpoenne mwurnemn [1AB.
Comtobunuzanusa. OcHOBHBIE (AaKTOPbI, BIAMSIONINE HA KPUTHUECKYIO KOHIIEHTPAIMI0 MULIEIIO00pa30BaHUs
(KKM). Metroas! onpenenenust KKM. [Tpumenenue [1AB.

JInopoOueie aucnepcHble cucTeMbl. PakTOpbl YCTOWYMBOCTH JUOPOOHBIX cHcTeM. bbicTpas u
MeuieHHas koaryisius. Kuneruka koarynsuuu no CmoisryxoBckomy. OrmpenieieHre CKOPOCTH U BpeMEHU
MTOJIOBUHHOM KOAryisiliiy. 3aBUCUMOCTD YHCJIAa YaCTUL PA3HOIO MOPSAIKa OT BPEMEHHU.
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OcHoBHbIe nosokeHus: Teopuu Jepsruna, Jlannay, @epses, Opepoeka ([AJIDO). PacknmnnuBaromiee
JABJICHUE U €ro COCTaBJISIIOIIME. DHEprus 3JIEKTPOCTaTUYECKOrO OTTAJIKHUBAHUSA IPH B3aUMOJICHCTBUU
ciabo3apsuKeHHbIX noBepxHocTed. Cuibl M sHeprusi nputskeHus. OOmiee ypaBHEHUE A DHEPrUU
B3aUMOJICHCTBUSL  JUCIEPCHbIX 4yacTull. lloTeHIuanbHble KpUBBIE B3aUMOJICHCTBUS  YacTHUI] B
MOHOCTA0MJIM3UPOBAHHBIX JMCIEPCHBIX cucTemax. [loTeHIuanbHblil Oapbep U €ro 3aBUCUMOCTb OT
TomuuHbl Auddy3Horo cnos. Koarymsauus B nepBoM M BTOpoM MHUHHUMYyMax. HeWtpanusanuonHas u
KOHLIeHTpauroHHas koarynsauus. [lopor 6sicTpoit koarymsauuu. [lpasuno Ulynsue-I'apau. 3akon [epsaruna.
Crabunuzanusi JTUCIEPCHBIX CHUCTEM BbICOKOMOJIEKYIApHbIMU coenuHeHussMu (BMC) u I1IAB. Metosl
OYMCTKU TPOMBILUIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE HAa M3MEHEHUU arperaTUBHOM U
CEIMMEHTAlMOHHON YCTOMYNBOCTH IUCIIEPCHBIX CUCTEM.

Pazoen 7. Cmpykmypoobpaszosanue u cmpykmypHo-mexaHuiecKue c6OUCmea OUCHEePCHbIX CUCTEM.

Tunel cTpykTyp, OOpa3yloLUuXcs B arperaTuBHO-yCTOMUYMBBIX M arperaTUBHO-HEYCTONYMBBIX
IUCIEPCHBIX cucTeMax. JKUIKOKPUCTAUIMYECKOE COCTOSIHUE arperaTuBHO-YCTOWYMBBIX JAHUCIEPCHBIX
CUCTEM.

Bo3HuKHOBEHHE OOBEMHBIX CTPYKTYP B arperaTUBHO-HEYCTONYMBBIX (JIMO(GOOHBIX) AMCIIEPCHBIX
cucremax. B3aumocBsi3pb MEXIy BUIOM NOTEHUUAIBHONM KpHUBOM B3aUMOJEHCTBUS YacTHl] (II0 TEOpHH
JUI®O) u TunoM BO3HUKAOIIUX CTPYKTyp. KoarymsiiuoHHO-TUKCOTpPONIHbIE M KOHJAEHCAI[MOHHO-
KpUCTAJIIM3allMOHHbIE CTPYKTYphl. Ilepexon onHux cTpykTyp B aApyrue. Teopus cTpyKTypooOpa3oBaHHs
(pu3nKO-XxMMHUYECKasi MEXaHHKa) KaK OCHOBA MOJYyYEHHs] HOBBIX MaTE€pHAaJIOB.

Peonornueckuif MeTOJ HUCCIIEOBAHUS TUCHEPCHBIX cucTeM. OCHOBHBbIE IOHSATUS U HJICAIbHbIE
3aKOHBI PEOJIOTUU. MoAenpoBaHuEe PEOJIOrHYECKUX CBOMCTB Tei. Monens Makcgeiia, moaens KenbBuHa-
®oiirra, moaens buarama.

Knaccugukanus aucrepcHbIX CUCTEM 10 CTPYKTYPHO-MEXaHUYECKUM cBoMcTBaM. HbIOTOHOBCKHE U
HEHBIOTOHOBCKHE XHAKocTu. [lceBnomnacTuueckue W AUJIATAHTHBIE KUJAKOCTU U TBEPAOOOpa3HbIE Tea.
Bsi3koCTh ®UAKUX arperaTUBHO YCTOWYUBBIX TUCIEPCHBIX cUcTeM. YpaBHeHUs DifHiuTelHa, llTayunrepa,
Mapka-Kyna-XayBunka.  Peonormueckue  cBOICTBa  CTPYKTYpUPOBAHHBIX  KHAKOOOpPa3HbIX U
TBEPA00OPA3HBIX CUCTEM.

3aknouenue.

[ToBepXHOCTHBIE SIBJIIEHUSI U JUCIEPCHBIE CUCTEMBI B XUMUYECKOU TexHosoruu. KoyuonaHast xumus
Y OXpaHa OKPYKAIOILEH Cpeibl.
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4 O0beM yueOHOM TMCHUIITHHBI

Bu yuedHoii padoThI O0beM IMCUMIINHBI
3E AKana. 4. | AcTp.u.

O0mas Tpy10eMKOCTh 1M CLHHUILJIMHbI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 2,22 80 60
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTO4Hasl aTTeCTaIHs 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«MaTeMaTHKa»

1. leab AUCHUILIMHBI - POPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSATHH, UCIIOIb3yEMbIX
JUIsL TIOCTPOEHUS BAKHEWIINX MATEMaTUYECKHX MOJEIEH M MAaTeMaTH4YECKUX METOJOB JUIsl OINHCAHMS
Pa3IMYHBIX XMMUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

2. B pe3syabTaTe u3ydeHUus1 AUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams CIENyONUMA KOMIIETECHITUSIMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

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

3HaTh:

-OCHOBBI JU(PPEepeHInanbHOr0 M WHTErpalbHOTO MCUYUCIEHUd, IupdepeHInanbHbIX YpaBHEHUH,
TEOPUH BEPOSITHOCTEN U MATEMATUYECKON CTAaTUCTUKH;

-MaTeMaTUYeCKue TEOPUH U METO/IbI, JISKAIME B OCHOBE MIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIIeH;

-OCHOBBI IPUMEHEHUSI MAaTEMaTUYECKUX MOJIEIeH U METOI0B.

YMers:

- BBIOMpATh MaTEMaTHUYECKUE METO/Ibl, IPUTOAHbIE [Tl pEIeHHs] KOHKPETHOM 3a/1auu;

— UCIOJIb30BaTh MaTEeMaTHYeCKUe TOHATUS, METOAbl U MOJENU JJs ONHUCAHUS pa3IMYHBIX
MIPOLIECCOB;

- BBIAIBJIATh MAaTEMATUUECKNE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX IIPOLECCOB;

— HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOI 00pabOTKU JaHHBIX;

— NPUMEHATh MaTeMaTUYECKUEe 3HaHUS Ha MEKUCIUILLIMHAPHOM YPOBHE.

Bnaners:

— ocHOBamMHM  (yHJIAMEHTAJIbHbIX MaTeMAaTUYECKUX TEOPHUHl M  HaBbIKAMU  HCIOJB30BaHUS
MaTeMaTHUYECKOro anmnapara;

— METOJJaMH CTaTUCTHYECKON 00paboTKU MHGOpMaIIH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI
1 CEMECTP

Beenenme. [Ipenver u metonasl marematuku. OmnucaHue OCHOBHBIX pa3zienoB Kypca. CTpykTypa
Kypca U IpaBUjia pEUTUHTOBOW CHCTEMBI.

Pa3nea 1. DiiemeHTHI ajredpsbl.

UwucnoBsie MHOXECTBA, KoMIUIEKCHBIE uncna. Onpeaenurenu 11 u I mopsiakoB. BekTopbl: oCHOBHBIE
MOHATHS, CKAIPHOE, BEKTOPHOE M CMEIIAaHHOE IPOM3BENCHMSI BEKTOPOB. AHAJIUTHUYECKas I'E€OMETPHS:
mpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpunbl: IelcTBHS Haj MaTpuLaMU, INPUBEICHUE K
cTryneH4yaroMy Buny u Buay ['aycca. Panr marpunsl. OOpatHas matpuna. Teopema Kponekepa-Kamnemnu.
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Pemenue cucrem nuHeHbIX anredpandeckux ypaBHeHu. CoOCTBeHHbIE yncia U BeKTopbl. KBagpaTuunbie
bopMbl.

Paspnen 2. @ynkuus oaHoii nepemenHoi. Ilpenesa pynkuuu. HenmpepbiBHOCTH pyHKIUM.

Oynkuus. CrocoOwl 3amanust GyHKuuu. DnemeHTapHble (yHkuuu. [Ipenen ¢yHkuuum B TOuKe.
Opnocroponnue mnpeznensl. Ilpenenst Ha OGeckoHeyHOCTH. beckoHEYHO Maible M OECKOHEYHO OoJiblIne
(GyHKIMH, UX CBOMCTBA U B3aUMOCBs3b. OCHOBHBIE TeOpeMbI 0 npezenax. [lepBblil 1 BTopoil 3aMeuaTenbHble
npenensl. HenpeprlBHOCT (DYHKIIMM B TOYKE W Ha mpomexyTrke. CBoMcTBa (YHKIMM, HEMPEphIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIMH U UX KJIACCU(PUKALIUSL.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKUMH OJHON NepeMeHHOM.

[IpousBomHas GyHKIMU, €€ TEOMETPUUECKU W MEXaHUYECKHH CMBICI. YPaBHEHMs KacaTeIbHOU W
Hopmay. [lpaBuna muddepenmupoBanus. Tabnuna OCHOBHBIX Npou3BOAHBIX. [uddepenunpyemocts
(GYHKIMM: ONpeesieHue, TEOPEMbl O CBSA3M HENPEPHIBHOCTH U AuddepeHIupyeMocTd (QYHKUHH H C
cymecTBoBaHueM TmpousBoaHou. Juddepennuan ¢yHKIuU: ompeaeneHue, cBoicTBa. I[IpousBoanHas
cnoxxknot (yakuun. OcHOBHBIE TeopeMmbl auddepernuanpHoro ucuucienus: Pomusa, Jlarpanxka, Komm.
[IpaBuno Jlomurans (packpbeiTue HeompeneaeHHocTel). [Ipon3BogHbIE BRICIIUX MOPSAKOB. MOHOTOHHOCTh
GyHKIMM: OIpeaeseHre, He0OXOIUMbIEe U JOCTAaTOYHBIE YCIOBHUSA. OJKCTpeMyM (YHKIUU: ONpeesieHue,
HE0OXO0IMMbIE U JOCTAaTOYHBIE YCIOBUSA. BBINyKIOCTh, BOTHYTOCTh M TOYKHU neperuda rpaduka QyHKIUH:
onpezenieHusi, HeoOXOqUMbIE U JOCTAaTOYHbIE YCIOBHS MX cyniecTBoBaHHus. OOmias cxema HccleJOBaHUS
(GyHKIMH, TOCTpOeHUE UX TPadUKOB.

Pasnen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[TepBooOpa3znas ¢dynkuus. HeompeneneHHbI HMHTErpaJl U €ro cBoicTBa. Tabnmuila OCHOBHBIX
UHTErpajioB. MeToabl MHTErpUPOBAHUS: HENOCPEICTBEHHOE WHTEIPUPOBAHUE, METOJ IOJICTAHOBKH,
MHTErPUPOBAHUE II0 YACTSAM, HMHTETPUPOBAHHE pPALMOHAJIBHBIX JApoOed, HHTErpUPOBAHUE HEKOTOPBIX
UppalMOHAIBHBIX W TpPUTrOHOMETpHueckux GyHKIui. OnpeneneHHbI HHTErpaj, ero reoMeTpUudecKuil
CMBICII, €r0o cBoMcTBa. Teopema o cpeaHem 3HadeHuu. Popmyna Herotona-JleitOnuma. 3amMmena nepeMeHHOM
U MHTETPUPOBAHUE IO YaCTSIM B OIPENEICHHOM HHTerpajie. Brluncienue miomaaed miockux ¢Guryp u
00BEMOB TEN BpALEHUS C TOMOIIBIO ONpeAesieHHOro uHTerpaga. HecoOcTBeHHbIE HMHTErpabl:
OTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCICHUSI.

2 CEMECTP

Paspnen S. InppepenunanbHoe ncuncieHue QyHKIMNA HECKOJIbKUX NePeMEHHBbIX.

OyHkuuu JByX U 0Oojee IEepeMEHHBIX: OIpeleneHue, o0jacTb ompeneneHus, o0aacTb
CYLIECTBOBaHMS, TE€OMETpHYECKas WHTEpIpeTanus, JUHUM YpPOBHS, M MOBEepXHOCTH ypoBHA. [Ipexen
¢byHkuuun B Touke. YacTHple mnpou3BojaHbIE (HA TIpuMepe  (QYHKIUMM  JIBYX  I[I€PEMEHHBIX).
Hubdepenuupyemocts GyHKIHMH: ompeneneHue, CBI3b AUPHEPEHIIUPYEMOCTH C HEMPEPHIBHOCTHIO U C
CYLIECTBOBAaHMEM YaCTHBIX NpOU3BOAHBIX. JlocraTouHble ycinoBus auddepeHIUpyeMOCTH (YHKIHMH.
HubdepenuupyemMocTs CI0KHOW (QyHKIHMH, TodHAs mpoum3BogHas. [uddepenuman ¢yHKIMU OBYX
MIEPEMEHHBIX, €r0 UHBapUaHTHOCTh. [{uddeperurpoBanne GyHKIMHU OJHOM U ABYX MEPEMEHHBIX, 3aJaHHOM
HesiBHO. YacTHble Mpou3BoAHbIE U U depeHInanbl BICIIUX NOpsSAKoB. Teopema 0 paBeHCTBE CMEUIaHHBIX
MIPOU3BOJHBIX (11 (YHKUMU ABYX MEPEMEHHBIX). AHAIMTUYECKUH NpHU3HAK NOJHOro auddepeHuuana.
[IpousBosiHas MO HaNpaBIICHUIO: OIpeneieHue, popmysa As ee BbluuciaeHus. ['pagueHt u ero cBoicTBa.
OKCTpeMyMbl (PYHKIIMU JIBYX TI€PEMEHHBIX: OIPEICICHUS, HEOOXOAMMOE W JIOCTATOYHOE YCIIOBHS
CYLIECTBOBAHUS IKCTPEMyMa. Y CJIOBHBIN SKCTPEMYM: OIIPEIEICHHE, METO Il HAXOKICHHUS TOUEK YCIOBHOTO
sKcTpeMyMa (MIPSMONM METOJ M MeToa MHokuTened Jlarpamxka). Hambomnpiiee W HamMeHbIEe 3HAYCHUS
(GYHKIMY IBYX IEPEMEHHBIX B 3aMKHYTON 00JIacTH.

Pa3pnen 6. KpaTHble HHTErpaJsbl.

JIBOMHON WHTErpayl: OIpPENEIICHNE, TI'€OMETPUYECKHMI CMBICI, CBOWCTBA. Teopema O cCpexHeM
3HAYEHUH JIBOMHOrO MHTErpana. BeruucieHue ABOMHOrO HMHTErpaja B JEKAPTOBOM CUCTEME KOOPAWHAT.
Brruncnenue ABOMHOTO MHTErpajia B TOJSIpHOM cucTemMe koopauHat. Muaterpan Diinepa - Ilyaccona.
[IpuiioxkeHust ABOMHOTO MHTErpajia: BBIYUCICHUE IUIOIIAIU IJIOCKOW 00nacTu, o0beMa LMIMHIPUYECKOTO
Tena, IJIOIIAa MOBEPXHOCTH, MAcCChl IJIACTMHKHM C 3aJaHHON IJIOTHOCTHIO, KOOPJAMWHAT LEHTPA TSKECTH
I1acTUHKY. TpoHHON MHTErpaj: onpeneneHue, GU3NUECKUil 1 reOMETPUYECKHUI CMBICT, CBOMCTBA, TEOpeMa
O CpeIHEM 3HA4eHUM TPOMHOTO HMHTEerpajga. BplumcieHne TpOMHOro HMHTErpaia B JEKapTOBOM CHCTEME
KOOpJIMHAT, B UWIMHIPUYECKUX U cdepuueckux KoopauHaTax. [IpuiiokeHus TpoMHOro wuHTErpana:
BbIYMCIIEHHE 00beMa, MAcChl TeNa € 3aJJaHHON IJIOTHOCTHIO, KOOPAMHAT LIEHTPa TSHKECTH TeJa.
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Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbI.

KpuBonuHelHbIii MHTErpan Mo KOOpAMHATaM: oOlpeaeseHue, (U3nueckuid CMBICH, CBONCTBA.
Boruncnenue kpuBonuHeWHOro uHTerpaiga. ®opmyna A BBIYUCIEHUS pPaOOThl MpU EpeMELIeHUN
MaTepUaJbHOM TOYKM B CHJIOBOM IIOJIe€ BJOJb HekoTroporo mnyru. @opmyna ['punHa uis BbIYHMCICHUS
KPUBOJIMHEWHOTO MHTErpaja Mo 3aMKHYTOMY KOHTYpy. He3aBUCHMOCTb KpHMBOJIMHEWHOTO HHTErpaia oT
IIyTU MHTErPUPOBAHHUSA: HEOOXOJMMOE U JIOCTaTOYHOE YCIOBUE HE3aBUCUMOCTHU, KPUTEPUIN HE3aBUCHUMOCTH.
[loTeHnmanpHOE TMoOJ€, MOTEHUMANbHAs (YHKIUS U €€ BblUMCICHHE. BbluuciieHne KpUBOJIMHEHHOTO
UHTEerpajga, HE 3aBHUCSIIEro OT IMyTH UHTerpupoBaHus. [loBEpXHOCTHBIN UHTErpai: OIpeaeeHue,
(M3UYECKU CMBICT, BBIUMCICHUE B JCKApTOBOW cucTeMme KoopauHaT. Teopema ['aycca-Octporpanackoro.
®opmyna Crokca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 NMOPSIAKA.

JudpdepeHunanbHble YpaBHEHHUS: OIpENEICHUE, MOPSIOK, PELIeHHe, TeOpeMa CYLIECTBOBAaHUS U
€IMHCTBEHHOCTH pemieHusa. 3agada Komwu. JlupdepeHuunanbHble ypaBHEHHS C  pa3JeNsIFOIIMMUCS
nepeMeHHbIMU. OJIHOpOJHbBIE YpaBHEHMsI [-To mopsjaka: ompeneieHue W MeTon peuieHus. JluHelHble
ypaBHEHHUs [-To mopsaka: onmpeleneHne U MeToJ pelieHus. YpaBHeHUsI bepHyuu: onpeneneHue U MeTos
pemenus. uddepeHunanbHble ypaBHEHUS B MOJHBIX AU depeHnnanax: onpeieleHne U MeTOJl peleHusl.
WuTerpupytomuii MHOXUTENb: ONpEe/ieHue, CBEIEHHWE K YpaBHEHHUIO B IMOJIHBIX AuddepeHnuanax c
MTOMOIIBIO0 UHTETPUPYIOIIETO MHOKHUTEIS.

Pazgen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepenunanbHble ypaBHEHUs BTOPOTO MOPAIKA, JOMyCKaroIIle OHWKeHUe nopsaka. JInneinole
muddepeHnraibHble YpaBHEHNS BTOPOTO MOPSJIKA: ONPEIeIeHUE, OJTHOPOAHbIE U HEOJHOPOIHbIE IMHEHHbIE
ypaBHeHus. CpoiictBa pemenuil. Jluneitnass HezaBucumocth QyHkuuid. Onpenenutens Bponckoro u ero
cBoiicTBa. Teopembl O CTPyKType OOLIMX pElIeHUMN JMHEHHBIX OJHOPOJIHBIX U JIMHEHHBIX HEOJAHOPOIHBIX
g depeHInaIbHbIX ypaBHEHUN BTOpOro mnopsaka. @OyHIaMeHTallbHAs CHUCTEMa pEIIeHUN JHHEWHOTO
OJIHOPOAHOTO  JAU(PEpeHUranbHOIO0  ypaBHEHUsT  BTOporo  mnopsiaka. JluHeilHble — OJHOpOIHBIE
nuddepeHnraibHble YpaBHEHNU BTOPOrO MOPSIIKA C MOCTOSIHHBIMHM Ko3(duurentamMu: Metoa Ditniepa s
pelIeHus ATUX ypaBHEHUHN. JInHelHble HEOJHOPOIHBIE AU PepeHInanbHble YPaBHEHHUsI BTOPOTO MOpsiaKa ¢
MIOCTOSIHHBIMHM KO3(QUIIMEHTaMU: METO/1 MOoJ00pa YaCTHOTO PEIICHUs 3TOr0 YpaBHEHHs C IPAaBON YacThIO
CHEIMaIbHOTO BHJIAa M METOJ| BapuallMy IPOU3BOJBHBIX MOCTOSHHBIX. JIMHelHble nuddepeHnnanbHble
YpaBHEHUs n-TO TMOPSJIKA: CBOWCTBA pEILEHUH, TEOPEMbl O CTPYKType OOLIero pemeHus. AJIroputMm
MIOCTPOEHHUSI OOIIEro peuieHus JUHEHHOro quddepeHurnaIbHOro ypaBHEHUS #-T0 TOPSAAKa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu.

Pa3nen 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrembpl JMHEWHBIX AU(PepeHIUaNbHBIX ypaBHEHUN [EpPBOrO MOPSJIKA, PELUICHHE METOJI0M
uckiodeHus. Cuctembl JUHEHHBIX AU(@epeHIMalbHbIX YpaBHEHUN MEPBOTO MOPSAIKA, METOJI BapHallUH
MIPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOJHBIX YpPaBHEHHUH IE€PBOrO MOpsAKa C
IOCTOSTHHEIMHU koadpumenTamu, METOJT Diinepa. CucreMmsl JIMHEUHEIX HEOTHOPOIHBIX
nuddepeHnnanbHbIX YpaBHEHUH € MOCTOSAHHBIMH KO3 QULIMEeHTaMU.

Paszpnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIbI.

YucnoBele psibl: OCHOBHbBIE MOHSTHSL, CXOIUMOCTb psfa. Heo6xoauMblil mpU3HaK CXOUMOCTH psja.
CpoiictBa cxoasmuxcs psaoB. JlocTaToyHble NPU3HAKKM CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PS/IOB:
MHTEerpaibHbIi npu3Hak Kolu; mpu3Haku cpaBHEHUs pAIOB; npu3Hak [lanambepa; pajuKaabHbIM MPU3HAK
Komm. Psaapr upuxine. 3Hakodepenyrouiuiics psia: omnpeneneHue, npusHak JleitOnuma. AGcomntoTHas u
YCIIOBHAsl CXOJUMMOCTb 3HAaKONEPEMEHHBIX psioB. @DyHKUMOHaNbHbIE psiabl. CTeneHHble  PsIIbL:
onpezeneHue, reopemMa Adens, HHTEPBaAJI CXOJUMOCTH, Paguyc cxoaumocTu. CBOWCTBA CTENEHHBIX PAIOB.
Papnpr Tfﬁllqoga:% MakiiopeHna: omnpeaeieHrue, YCIOBUsA CXOTUMOCTH psfa Teisopa K MCXOTHOW (PyHKIIMH.

Jlemma woe 1! s VXER, JocTaTouHble yclIOBUS CXOIUMOCTH psana Teinopa. AJIrOpUT™M pa3ioKeHus

P
VHKIMM B psg  Makinopena. OCHOBHBIE —pasiokeHus (ydkowmii: €, SIX - COSx 1n(1+x)’

I+x ) ,arclgx arcsinX g pan Maksopena. Pasnoxkenue QpyHkumii B psyy Teiliopa ¢ OMOIIBIO OCHOBHBIX

paznoxxeHuil. [IpuMeHeHHe CTENEeHHbIX PAIOB: MPHUOIMKEHHbIE BBIYMCICHHS, MPUOIMKEHHOE pELIeHUE
¢ epeHInaIbHbIX ypaBHEHUH.
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4 CEMECTP

Pa3nen 12. Teopus BepositHocTell. CiiydaiiHble BeJIMUMHBI U X 3AKOHbI pacnpe/iesieHusl.

[Ipeamet Teopun BepositHOcTel. Citydaitaeie coObiTus. [IpoTrBOTIONOXHBIE COOBITHS. HezaBucumeie
coObiTus. OTHOcuTenbHAass dYacTtoTa. Kiaccuueckoe M TE€OMETPUYECKOE OIpEeAeNIEHUE BEPOSITHOCTH.
DnemeHTapHas TeopHsl BeposiTHOCTEH. MeToibl BbruMciaeHUs BeposiTHOcTel. [IpocTpaHCTBO Ar1eMEeHTapHbIX
coObITuil. Kitaccuueckoe onpejnienenne BeposiTHOCTU. Anredpa COOBITHII: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITH, MPOTUBOMOJOXKHBIX COOBITUH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3zyroIINX
MOJIHYI0 TIpynmy. AKCHOMAaTH4eCKoe ompenesneHne BeposTHOCTH. (CTaTHUCTHUECKOE OIpeseeHHe
BEPOSATHOCTH. Y CIIOBHASI BEPOSITHOCTh. T€0pEMBI O BEPOATHOCTHU ITPOU3BEICHNS 3aBUCUMBIX U HE3aBUCHUMBIX
coObITuil. [lonnas BepostHOCTb. [loBTOpHBIE UcTbITaHUSA. Popmyna beprymiu. JlokanbHast U UHTErpanbHas
teopemsl MyaBpa-Jlamiaca. @opmyna [Iyaccona.

[lonsite cinydailHOM BenUYMHBI. J[MCKpETHbIE U HENPEPHIBHbIE ClIydyalHble BEIMYMHBL. 3aKOH
pacnpeseneHuss ciydailHOM BenuuuHbl. DYHKIUS pacOpenesieHus, ee cBoiictBa, rpaduk. IlnoTHOCTh
pacnpesiefieHuss HeNpepbIBHOM  ciayd4aiHOW BeNUYMHBI (IUIOTHOCTH BeposTHOcTH). Dopmyna Uit
BEPOSATHOCTH NONAJAHUS HENPEPHIBHOM CIy4allHOM BEJIWYMHBI B JIAHHBIA WHTEPBAJl, BBIPAKCHHBIN depes
IUIOTHOCTh ~ BEPOSITHOCTH, T'€OMETPUUECKU cMmbica  (Qopmynbl. buHOMHManpHOE  pacrpejeneHue,
pacupenenenue [lyaccona, paBHOMEpHOE pacpeesIeHre, HOPMAIBHOE PACpeIelIeHUE, IKCIIOHEHIIHAIBHOE
pacnpezeieHue.

Pa3nes 13. MaremaTnyeckas CTaTHCTHKA.

[Ipenmer maremarudeckoil crtatucTuku. OCHOBHBIE 3aJjaud MaTeMaTH4YECKOM CTATUCTUKU.
Bribopounsiii  meton. Cratuctuyeckoe omnwucanue. Bwibopku. ['mcrorpaMma ©  TMOJHMIOH  YacToOT.
Cratuctuueckas (doMIupuueckas) QyHKUUs pacnpenesieHus. BblOOpouHble XapaKTEpUCTHUKU U UX
pacnpenenenus. CocrosiTenbHble, 3()()EeKTUBHBIE CMEUICHHbIE W HECMEIICHHbIE OLIEHKH [apaMeTpoB.
CraTucTuueckoe cpegHee, CTaTUCTHYecKas IUCIEepPCUsi U CTAaTUCTUYECKOE CpelHee KBaJpaTUYHOE Kak
TOYEYHBIE OLIEHKM HEU3BECTHBIX: MATEMAaTHUYECKOTO OXKWJIAHWS, JHUCIIEPCHH, CPEOHEr0 KBaAPATHYHOIO
OTKJIOHEHUS. JJoBEpUTEIbHBIE NHTEPBAJIBI U NHTEPBAJIbHbIE OLIEHKU. /[OBEpUTEIIbHBIE OLICHKA HEU3BECTHOMN
BEpPOSITHOCTM 10 OosbliuM BbIOOpKaMm. JloBepuTenbHas OIEHKA MAaTeMaTHYeCKOro OXXKHMJAHHUS IpH
HEW3BECTHOM nucrepcuu. JloBepuTenbHas OLEHKA CPENHEro KBAaJAPATHYHOIO OTKJIOHEHHs. TouHbIe
BBIOOpOUHBIE pacnpenenenus: CtoroaeHta (t- pacmpenenenue), Oumepa-Cuenexopa (F-pacnpenenenue),
Iupcona (y>-pacnpenenenue). IIpoBepka CTaTHCTMYECKUX THIOTE3. MaTeMaTHuecKue METOJbl IIPOBEPKH
CTaTUCTUYECKUX FUIIOTE3. DIIEMEHThI TEOPUU KOPPEISALIUH.

4. O0beM yueOHOMH TUCHUILTHHBI

Beero Cemectp
Bun yuebnoit paboTsl 1 2 3 4

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

Y. Y. Y. Y. Y.

Oomasn
TPYA0E€MKOCTh 18 | 648 5 180 5 180 5 180 3 108
AU CIUILINHbBI
KonTakTHas padora
— ayJIUTOPHbIE 7,56 | 272 | 2,66 96 1,78 64 |1,78| 64 |1,34| 48
3aHATHS:
Jlexun 3,56 128 | 1,33 | 48 0,89 32 10,89 | 32 |045 16
Hpaxriieckue 4 | 144 [133| 48 |089| 32 0,89 32 |089| 32
3anstus (I13)
Camocroarenvnas | g (4| 304 |234| 84 |222| 80 |222| 80 |1,66| 60
padora
KonrakrHas
CaMOCTOSATEIbHAS 8441 0,6 |2,34| 04 |222 - 2,22 - 1,66 | 0,2
paborta
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CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUIIIINHBI

303.4

83,6

80

80

59,8

Bujx koHTpoJs:

IK3aMeH

1 36

1 36

KonrtakThas pabora —
IIPOMEXYTOYHAS
arrecranuda

0,8

0,4

IloaroroBka K
AK3aMEHY.

71,2

0,4

35,6

35,6

Bua utorosoro
KOHTPOJIA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

Bun yuebnoit

Bcero

Cemectp

2

paboThI

3E Actp.

3E Actp.

AcTtp.
9.

3E

3E

AcTtp.

3E Actp.

Oo0masn
TPY10€MKOCTh
AACHUATIIINHBI

18 486

5 135

5 135

5 135

KonTtakTHas
padora —
ayIMTOPHbIE
3aHSATHA:

7,56 | 204

2,66 | 72

1,78 | 48

1,78 | 48

1,34 | 36

Jlexuun

3,56 | 96

1,33 | 36

0,89 | 24

0,89 | 24

0,45| 12

[IpakTrueckue
3anstus (I13)

4 108

1,33 | 36

0,89 | 24

0,89 | 24

0,89 | 24

CamMmocTosTebHAs
padora

8,44 | 228

2,34 | 63

222 60

222 | 60

1,66 | 45

KonTtaktHasa
caMoOCTOATEILHAS
paborta

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUIIIINHBI

0.45

0.3

0.15

8,44
227.55

2,34
62.7

2,22
60

2,22
60

1,66
44 .85

Bujx koHTpoJs:

IK3aMeH

1 27

1 27

KonrakrHas

paborta —
MIPOMEXKYTOUHAS
aTTecTalus

IloaroroBka K
DK3aMEHY.

0.6

0.3

0.3

53.4

26.7

26.7

Bua urorosoro
KOHTPOJIA:

3ayer ¢
OLICHKOH

IK3aMeH

IK3aMeH

3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHBI
«Du3uKa»

1 Heab AMCHMIUIMHBI — MPUOOPETEHHE CTYAEHTaMU 3HAaHWM 10 OCHOBHBIM pa3jenaM (U3UKH U
YMEHHUIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIHUIUIMHAX.

2 B pesyabrare u3y4eHHs AUCHUIIIMHBI 00YYAIOLIUICH 10JIKEH

Obaaoams cleayOIUMU KOMIETEHIMSIMA U UHIUKATOPaMH UX JIOCTHKEHUS:

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

3nams:

- (u3nyUecKkue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA WM MarHeTU3Ma,
AIIEKTPOJMHAMUKHU, CTATUCTUYECKON (PU3UKU M TEPMOJINHAMHKH, KBAHTOBOH (PH3HKH;

- cMbICIT QYHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJIAaTOB; UX (POPMYIUPOBKU U
T'paHUIIB IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBJIEHUN C (yHIAMEHTAJbHBIMU NPUHIUIAMH U 3aKOHAMU
(GU3KMKN; OCHOBHBIE METO/IbI PEIICHHUS 3314 110 ONUCAHUIO (PU3HUYECKUX SBJICHUN;

- METObl 0OpPabOTKHU PE3yNbTaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUUECKUE 3HAHUSA U IKCIEPUMEHTAIbHbIE METOJbl MCCIIECIOBAHUS MPU PELUICHUU
npodecCHoHaNBHBIX 33/1a4;

-IIPOBOJIUTH PACYETHI, OCYILIECTBIATh aHAJIN3 U HA OCHOBE 3TOT0 JeJaTh 000CHOBaHHbBIE BHIBO/IBI;

- QHAJIM3UPOBATh PE3YIbTaThl HAOIIOAEHUN U IKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMpPENENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTaIbHOW MH(QOpMAIU
IIpH MOMOIIY T'paUKOB, TAOIUI] U YPaBHEHUI;

- IpelCTaBIsATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCTOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PyA0BAHNUS;

- HaBBIKaMH 00OCHOBAHMS CBOMX CY)KJICHUM W BBIOOPA METO/Ia UCCIICIOBAHMS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HUECKOTO HCCICAOBAHUS: OIBIT, THUIOTE3a, SKCIECPUMEHT,
teopust. Ilpenmer kunematuku. [lepemenienue, ckopocTs, yckopenue. KunemaTnueckue XxapakTepUCTUKH
BpAIaTEIbHOTO JIBUKEHUSI.

1.2. 3akonsl HploToHA. 3aKOH BCEMHPHOTO TATOTEHHSA. 3aKOH BCEMUPHOTO TATOTeHUs. J[BukeHue
TeJla NepeMEeHHON Maccel. YpaBHeHHs Mewmepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruii u Heynpyrui yaapsl mapos. MOMEHT HHEpIUU MaTEpUAIIbHOW TOYKU U TBEPAOTO TEa.

1.4. KunemaTtuka rapmoHuyeckux koseOanuil. [luddepeHunanbHoe ypaBHEHHE T'apMOHHYECKHUX
kosieOanuii. [loHsATHE O 3aTyXawIMX W BBIHYXICHHBIX KoJsieOaHusX. BomHOBoe nBwkeHune. BoiHbI
MIPOJIOJIbHBIE U MOTIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpMOJAMHAMUKH M (Qu3ndeckod KuHeTuku. MneanbHblit ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peanbubiii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmommHamuueckuii meton B ¢usuke. PaBHOBecHbIe cocTtosiHMs. Hawama TepmoanHaMUKH.
[{ukspl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. quddysus. 3akon duka. TernonpoBoanocts. 3akoH Pypbe. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akom Kymona. Teopema Octporpanckoro-I'aycca. Jumosb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM I10J1€

Pazoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.
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4.2. MarneTuku. DJIEKTpOMarHuTHas MHIYKIKA. Y paBHeHHe MakcBesa.

Pazoen 5. Onmuxa.

5.1. UnTepdepentus BoiH. dudpakmus BonH. [lomsipuszaius BoH.

5.2. TemumoBoe m3nmydenne. 3akoH Kupxroda. I'nnotesa [lnanka. KBantoBoe 00bsicHeHHE TETIIOBOTO

usnyuyenus. dpdexr Komnrona.

5.3. Snepnas mozaensb aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. T'unote3a ne bpoiinga. BonHoBoe ypaBHenue lllpeaunrepa nnsi cTauMOHAapHBIX COCTOSHUIA.

Omnsitel LTepna-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddext 3eemana. [Tpunmun [laynu. KBanToBble cTaTHCTHYECKHE
pacnpenenenus boze-Ditamrelina u @epmu-/upaka. ononsl. 3akonsl Jlebas n DiHIITEeHA.

4. O0beM yueOHOH TUCHUILTHHBI

Beero CemecTtp
Bun yae6noit paboThl 2 3
3E Akan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 12 432 6 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,55 128 133 48 222 80
3aHSATHS:
Jlexuun 1,3 48 0,44 16 0,89 32
[Tpaktueckue 3anstus (113) 1,3 48 0,44 16 0,89 32
Jlaboparopusie padboTs! (JIP) 0,9 32 0,44 16 0,44 16
CamocrosiTeJibHAs paboTa 6,45 232 3,67 132 2,78 | 100
KoHTakTHas camocrosiTesnbHas paboTa - - -
CamMocTosTeTbHOE N3YUECHUE Pa3IeTIOB 6,46 237 3,67 13 2,8 100
JVCIATUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTtakTHas paboTa — HpoMeExXyToyHas 0.8 0.4 0.4
arrecTanus 2 1 1
IToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yae6noit paboThl 2 3
3E Actp. 3E Actp. 3E Actp.
q. q. q.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 12 324 6 162 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 96 133 36 222 60
3aHATHS:
Jlexinm 1,3 36 0,44 12 0,89 24
[Tpaktueckue 3anstus (113) 1,3 36 0,44 12 0,89 24
Jlaboparopusie padboTs! (JIP) 0,9 24 0,44 12 0,44 12
CamocrosiTeJibHAs padoTa 6,45 174 3,67 99 2,78 75
KoHnTakTHas camocrositenbHas pabota - - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6,46 174 3,67 99 2,8 75
JVCIATUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — HpoMexyToyHas P 0.6 ; 0.3 ; 0.3
aTTecranus
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IToaroToBKa K 3K3aMeEHYy. \ 53.4 \ 26,7 \ 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOJAXOJY K BBINOJIHEHUIO UHKEHEPHBIX
pac4yeToB Ha NMPOYHOCTH, )KECTKOCTh U YCTOMYHMBOCTD IEMEHTOB KOHCTPYKLHM, JETANEN U y3JI0B MAIIWH U
anmaparos.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPAMU X TOCTHKCHUS:

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

3nams:

— OCHOBHBIE YPAaBHEHMS U METO/IbI PEIIEHNUS 3a/1a4 CONIPOTUBIICHHUS] MATEPHUAIIOB U IETAJICH MaIlUH;
— OCHOBHBIE METOJIbl PacyeTOB Ha MPOYHOCTb, )KECTKOCTh MU YCTOMYMBOCTH HJIEMEHTOB KOHCTPYKIHM

MalliH U armnaparos;

— OCHOBBI TEOPUH pacyeTa JeTajaei U y3J0B MAIIWH U alllapaTOB XUMHUYECKOU TEXHOJIOTHH;
Ymems:
— TMPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIUA HA OCHOBE METOJIOB COITPOTUBJICHUS MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAIU MAIIUH IO UCXOJHBIM JaHHBIM;
— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCHIOCOOHOCTH U KOHCTPYUPOBAHUS JieTasielt
MalllyH;
Braoemy:
— HaBBIKaMM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AHAIMTUYECKUMH METOIAMU;
— HaBbIKAMHM BbIOOpa MaTEpHAIOB 10 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX JeTajlell MallMH, IOJb3YsCh clipaBOYHOM nuTeparypoil u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. Onpenenenune peakuuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEO.
DneMeHThl CTaTUKU. YpaBHEHUs paBHOBecus. CBA3M W UX peakiuu. OCHOBHbIE NOMYIIEHUS W HPUHLUIIBI
CONPOTHUBIICHUS MaTepuanoB. Meton ceuennii. Hampsoxenus, nepopmannu u nepememnienus. 3akon ['yka.
JlarpamMmbl pacTsKEHUS AJ1s IUIACTUYHBIX U XPYIIKUX MaTEPUAJIOB U UX XapaKTEPUCTUKH.

Paznen 2. Kpyyenue. U3rud. 3axon ['yka npu casure. BHyTpeHHHe cuiioBble (DaKTOPHI INpU
KpPY4YEHUH. YCIOBHE NPOYHOCTH IIPU KpydeHHMH. ['eoMeTpHuecKHe XapaKTEepPUCTHKH IUIOCKUX CEYECHHH.
[TonsiTHe yncTOrO U MonepeuHoro u3ru6os. OnpeaeneHne HOPMAJIBHBIX HANPSHKEHUN. Y CI0OBHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsDKeHU. ParionanbHble GOpMbI CEUEHUI.

Pa3znen 3. CiloxkHoe HanpskeHHoe cocTosiHMe. OCHOBBI TEOPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHsTue HampspkeHHOro coctosiHua. OOoOmieHHbl 3akoH ['yka. Ilonsartue
SKBUBAJIEHTHBIX HANpPSDKEHUNW W KpUTEpUEB MPOYHOCTHU. ['MmoTe3pl mpodyHOCTH. TOHKOCTEHHBIE COCYIbI
XUMUYECKUX ITPOU3BOJACTB. BoiBO ypaBHeHMs Jlamutaca. YcioBue npoyHocTr. Pacuer cxaThIX cTepkHER Ha
ycroiuuBOCTh. [loHSATHE KpUTHUECKOM CWiIbl U KO3PQUIMEHTa 3amaca MpOoYHOCTH. PacueT KpuTHueckoi
cuiibl 1o Dinepy. [Ipenens npumeHuMocty GopMysbl Ditnepa.

Paznen 4. Jeraamm mammd. Krnaccudukanus nertasedl MallMH M annapaToB  XUMHYECKUX
pou3BoJIcTB. Pe3nOoBbie coenuHeHus. Pacuer O0ONTOBBIX COENMHEHUH MpPU MONEPEYHBIX U MPOAOJIBHBIX
Harpy3kax. llImonounsle coenuHenus. Pacuer mmoHoOk Ha cpe3 U cMaATtve. Bunapl cBapku. Buasl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukanus u
HasHaueHue. [lommunuukm  ckosbkeHns.  Marepuansl  Biimazapimed.  [lommunHuky — kadeHwus.
[IpyHOMNIMAIBHOE YCTPOWCTBO M OCHOBHBIE T'€OMETPUYECKHE pa3Mepbl. [OCTOMHCTBA, HEIOCTATKU M
o0jacT NpPUMEHEHUs TMOJIIWIHUKOB KadeHUs U ckoubxeHus. [IpuBonneie mydTel. Haznadenwue.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyxkHOE U paauainbHoe ycunus. Pemykropsl. OnpeneneHue
1 KJ1accuukanus.
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4 O0beM yueOHOI TMCUUIIHHBI.

Beero CemecTtp
Bun yae6noit paboThl 3
3E Axan. 3E Akan.
9. 9.

OO61ast TpyA0€MKOCTh TUCIUTUTHHBI 4 144 4 144
KonrakTHas paboTa — ayIuTOpPHBIE 1,78 64 1,78 64
3aHSATHS:
B TOM 4HcJjie B (popMe NpaKTUIECKOH 1,22 44 1,22 44
NMOJATr0TOBKH
Jlexuu 0,89 32 0,89 32
[TpaxTnueckue 3anstus (113) 0,89 32 0,89 32
B TOM 4HCJI€ B GOpME MPAKTUIECKOM 122 44 122 44
MTOJITOTOBKH
CamocrosiTeJibHAs padoTa 2,22 80 2,22 80

KonTakTHas camocTosTenbHas padboTa
(3a4eT ¢ OIIEHKOM)
Pacuerno-rpaduyeckue paboTbl 18 18

0,4 0,4

[ToaroToBka K KOHTPOJBHBIM paboTam 2,22 10 2,22 10
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 516 516
JUCLMIIMHBI
3aver ¢
Buja uTOoroBoro KOHTpOJIA: .
OlIeHKOM
Beero CemecTtp
Bun yuebnoit paboTsl A 3 A
3E c1p. | ap CTp.
q. q.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 4 108 4 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 48 133 48
3aHATHSA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 1,22 33 1,22 33
NOATOTOBKH
Jlexuun 0,89 24 089 24
[TpaxTuueckue 3anstus (113) 0,89 24 0,89 24
B TOM 4ucie B popme NpaKkTUIECKOM 122 33 0.72 19,5
MIOATOTOBKH
CamocrosiTeJibHas paboTa 2,22 60 2,22 60
KonrakTHas camocrositenbHas padboTa
. 0,3 0,3
(3a4er ¢ O1IeHKOM)
PacyetrHo-rpaguyeckue paboTbl 13,5 13,5
2,22 2,22
[ToaroToBka K KOHTPOJBHBIM paboTam 7,5 7,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 38.7 38.7
JUCLMILIMHBI
3auer ¢
Buja uTOoroBoro KOHTpOJIA: .
OLICHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpouecchbl M anmapaTbl XUMUYECKOH TEXHOJIOTMID)

1 Heap AucHMIUIMHBI — CBs3aThb OOLICHAYYHYIO M OOLIEMH)KEHEPHYIO IOJArOTOBKY XHWMHKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHHS OCHOB THAPABINYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX IPOLIECCOB
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XUMHUYECKON TEXHOJIOTHH, YTO HEOOXOJUMO MpHU MOATrOTOBKE OakalaBpOB IO JaHHOMY HAINPABJICHUIO IS
Hay4HO-HCCIEA0BATENHCKON 1 MPO(HEeCCHOHATBLHOM JACSITEIIBHOCTH.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOMIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-3.3; VK-8.4; OIIK-1.2; OlIK-1.4; OIIK-1.5; OIIK-1.7; OIlIK-
3.2; OlIK-3.3; OlIK-3.4; OIIK-3.6; OlIK-3.7; OIIK-7.1; OlIK-7.2; OIIK-7.3.

3nams:

— 3aKOHBI [IEPEHOCA UMITYJIbCA, TEIIOTH U MAacChl;

— OCHOBHBIE YPaBHEHUS ITPUKIIAHON THIPABIMKH U 3aKOHOMEPHOCTH ITEPEMELIEHUS KUIAKOCTEN;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB OCAKIACHUS, (PUIBTPOBAHUS U LIEHTPUPYTUPOBAHUS;

— (U3UYECKYI0 CYIIHOCTh IPOLIECCOB TEIJIO- M MaccooOMEHa; OCHOBHbIE KHHETUYECKHE
3aKOHOMEPHOCTH MacCOIIEPEHOCca ISl CUCTEM T'a3-)KUJIKOCTh;

— TUIIOBBIE IIPOLECCHl XMMHUYECKOM TEXHOJOTHH, COOTBETCTBYIOIIME ammaparsl M METOJbl MX
pacyera.

Ymems:

— ONPEIENATh XapaKTep ABUKECHHUS )KUJIKOCTEN U ra3oB;

— UCIIOJI30BaTh OCHOBHBIE KMHETUYECKNE 3aKOHOMEPHOCTH TEIUIO- U MACCOIIEPEHOCAa IIPU aHAIU3e
TEIUJIOBBIX U MAaCCOOOMEHHBIX MTPOLIECCOB;

— COCTaBJISITh MaTepUANIbHBIE U TEIJIOBbIE OaTaHChI 1711 CHCTEM I'a3-KUJKOCTh;

— PacCUUTHIBATH MAPAMETPHI TEIUIO- U MAaCCOOOMEHHOTO 000PYI0BaHUS;

— BbIOMpATH amnmnaparypy s KOHKPETHOIO TEXHOJIOTHYECKOTO Ipoliecca.

Braoemy:

— METOJI0JIOTHEN pacyeTa ruAPOMEXaHUUECKHX, TEINIOBBIX M MAaCCOOOMEHHBIX MPOILIECCOB;

— OCHOBaMU IPaBUIILHOTO BBIOOpA TEIJIO- 1 MAaCCOOOMEHHOT0 000pYyI0BaHUSL.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. I'uopoounamuueckue npoyeccol u annapamuvl XuMudeckou mexHoa02uu.

1.1. XKugkocty u rassl.

Knaccudukanus sxunkocreit. WneanbHas xuakoctb. KanenbHble u ympyrue xuakoctu. Cuisl,
JNEUCTBYIOLIME B JKUIKOCTH: MAacCOBblE M IIOBEPXHOCTHbIE. HampsokeHHs B KUAKOCTAX M rasax
(TaHreHMalbHbIE U HOpMaJbHbIE). CBOICTBA JKUIKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3geMeHTapHOro oObeMa.

1.2. OcHOBBI TEOPUH SIBJICHUI IEpEHOCa.

Knaccudukanus nponeccos. HenpepbiBHbIE U NEpUOIUYECKHE, CTALIMOHAPHBIE U HECTAllMOHAPHbIE
npouecchl. OCHOBHbIE 3aKOHOMEPHOCTH IPOLECCOB M OOIIME MPUHLMIIBI pacyeTa annapaTtoB XMMHYECKOMN
TEXHOJIOTUH.

OcHOBBI TeOpUM SIBJICHHM @EpeHoca: aHalu3 MEXaHM3MOB, MOJEIMPOBAHUS U Pa3padOTKU
000OIIEHHBIX METOJIOB pacyeTra TUIAPOMEXaHUYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB H
anmnapatoB. PEHOMEHOJIOTUYECKUE 3aKOHBI MEPEHOCAa HMMITYJIbCA, MACChl W JHEpPruu. MOJIEKYIspHBIM U
KOHBEKTHBHBI nepeHoc. OOmire 3aKOHOMEPHOCTH THIPOAMHAMUKH, TEIUIONEpelayd M Maccolepeaayu.
B3anMocBs3b 3THX NPOLECCOB B IMPOMBIIIEHHOM ammapaTrype. Poib sBiaeHuil nepeHoca Nnpu XMMUYECKHX
MIPEBPALICHUSAX.

MarepuanbHbie U JHEpreTudeckue (TEIIoBble) OanaHChI; OINPEACIICHHE MAaCCOBBIX IOTOKOB H
SHEPreTUYECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpE/EICHUE HAIpaBJIEHUs MpoleccoB nepeHoca. O0mumii
BU/JI YPaBHEHUN CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUIIbI U KMHETUYECKUE Kod(hduuneHTsl. Jlumutupyromue
CTaJuH.

1.3. 'mppocraTuka.

Huddepenunanbable ypaBHEHUs paBHOBecus Diinepa. [lokosimascs )KuaKoCTh 1Mo 1eHCTBUEM CUIIbI
TsbkecTH. OCHOBHOE YpaBHEHHE TI'MAPOCTATUKU. llpakThueckue MNpUIIOKEHUS] OCHOBHOTO YpaBHEHHS
TUAPOCTATUKH.

1.4. T'uapoauHaMuxka.

VYpaBHeHue ABWKEHUs Ouiepa. DHEPreTHYecKuil OajlaHC CTAIMOHAPHOTO JBWXKCHUS HICaTbHOU
KUJKOCTU. YpaBHEHUE bepHyIIM I MACAIBHOW U PEAbHON KUIAKOCTH. Ero nmpakTudeckue npuiIokKEHHs
(ucreuenue sxungkoctei, Tpyoka Iluro-Ilpanatns). IlpuHuUMIBI H3MEpEHHS CKOpPOCTEH M pacxoJoB
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KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu M MHEBMOMETpPUUECKUMU TpyOkamu. OmpeneneHue pacxoioB NpU
MCTEUYEHUH KHUJIKOCTEH Yepe3 OTBEPCTHUS MIIK HACA/IKH.

'unpouHamMuyecke pexxuMbl ABMKEHUS )KUIKOCTEH: JJaMUHAPHBIN U TYpOYyJIE€HTHBIN.

UYucno PeliHosib/ica U €ro KpuUTHYECKHE 3HAYEHUS. MeXaHW3MBbl JaMUHAPHOIO U TYpOYJIEHTHOIO
tedeHnuil. Ilonsitue typOynentHocTu. IlpeacraBieHuss o TUAPOAMHAMHUYECKOM IOTPAHUYHOM CIIO€ IPU
TEYEHHHU 110 TpyOaM U KaHajlaM U IpU 0OTEKaHUHU Tell.

Pacuer nuamerpa TpyOOIpOBOJOB M ammaparoB; BbIOOP CKOpOCTEH NOTOKOB M ONTHUMAIbHOTO
nramerpa TpyOOIIpOBOIOB.

Pacnipenenenne ckopocreid mo paamycy TpyObl TOCTOSHHOTO CEYCHHS TPHU JIAMHUHAPHOM
CTallMOHAPHOM TEUEHHUHU.

1.5. Teyenue B TpyOax u KaHalax.

Omnpenensomuil NONEPeUHblil pa3Mep MOTOKa B KaHAJlIaX MPOU3BOJIBHON (OPMBI: MHAPABIMYECKUMA
paanyc, S3KBUBAJIEHTHBII UaMeTp.

['unpaBnuueckoe CONMPOTHUBIEHUE NMPU TEUEHUHU >KUJIKOCTEH M razoB. Pacuer mortepp Ha TpeHue
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIeHUs. COOTHOIICHUSI © HOMOTPaMMBI JJIsS pacuera
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIy pacxoJOoM M IepenazoM JaBieHus. Pacuer Hamopa uis
NepeMeleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaTosB.

1.6. IlonoOHoe npeoOpa3oBanue ypaBHeHust HaBbe-Crokca.

bajjanc cwi npum  IBWKEHHHM BS3KOM HECKMMAeMOM JKMAKOCTH. YPaBHEHHE HEPa3pbIBHOCTH
(crumomiHOoCTH) IOTOKA. YpaBHeHne HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Togo6Hoe mpeobpazoBanue ypaBHeHus Hapbe-Crokca. be3pasmepHbie mnepemMeHHbIE - KpPUTEPHU
rujipoarHamudeckoro nojxoous (Dinepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), UX (U3UYECKUN CMBICIH,
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUSI BI3KOM JKHUIKOCTH.

1.7. IlepemenieHne )XUAKOCTEW U ra30B C TOMONIBIO MAIIWH, TOBBIIAIOIINX JIaBJICHUE.

[lepemerieHue XUIKOCTEH € MOMOLIBIO MAalllMH, MOBBIIAIOIIMX AaBjieHue. O0beMHble (IOPIIHEBLIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCeBbIe M Jp.) HacoChl. OCHOBHBIC TapameTpPhl
paboTHI THAPABINYECKUX MAITUH: TPOU3BOUTEIBHOCTbD, HAMIOP, MOIITHOCTH, KII/I.

Pacuer nHamopa u moTpebiseMOl MOIIHOCTH; TOAOOp ABUTaTeNns K Hacocy. Omnpenenenue
JIOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIE€HIE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOenHocTu pabOTHI, COIMOCTABJIEHUE M OOJACTH NPUMEHEHHsS] OCHOBHBIX THUIIOB HACOCOB -
LHEHTPOOECXKHBIX, TMOPIIHEBbIX (IIyHXkepHbIX) W ap. Cesa3p Hamopa, wmomHocth u  KIIJ ¢
IIPOU3BOIUTENBHOCTBIO (XapaKTEepUCTUKU HacocoB). PaboTa HacOCOB Ha ceTh U MX BBIOOD; perylvupoBaHUE
IIPOU3BOIUTEIBHOCTH.

Paszoen 2. Tennosvie npoyeccwl u annapamsi XumMuieckol mexHoI02uu.

2.1. OCHOBHBbIE TEJIOBBIE IPOLIECCH B XUMUUYECKOM TEXHOJIOTUH.

Harpepanue u oxyaxaeHue, KOHIAEHCALUS [1apOB U UCHAPEHUE )KUJIKOCTEH.

CranuoHapHbli M HECTAllMOHAPHBI TMEpeHOC TeIIOThl. TemmepaTypHOe TMoJje, TpaJueHT
TEMIIepaTypbl W TEIUIOBOM MOTOK; TeIUlonepesadya M TemIooTAaya. [emmepaTypornpoBOJHOCTh —
TEIJIONHEPIIMOHHBIE CBOMCTBA CPEIbl.

2.2. ludpdepennmanbHoe ypaBHEHHE IEPEHOCA SHEPTUU B (POPME TEIIIOTHI.

TennoBo#l OanaHc Kak 4YacTHBIM Ciay4dail sHepreTmueckoro Oanmanca. OmpeneneHue TEemIoBOU
Harpy3Ku amnmnapara npu U3MEHEHUH U 0e3 U3MEHEHUS arperatHoro coctosiHus. Pacxon Temnonocurenei.

JudpdepennnanbHOE ypaBHEHUE [IEpEHOCa SHEPTUH B popMe TeIUloThl, ypaBHeHHEe Dypre-Kupxroda
U TEIUIOIIPOBOIHOCTH.

2.3. KOHBEKTUBHBIN ITEPEHOC TEIUIOTHI.

bespasmepubie nepemennsle — uncia Hyccenvra, Ilekne, Ilpannrnsa, ['pacroda, dypwe. Pacuer
K03 (ULIMEHTOB TEIJIO0TAaYH NPU BBIHYKJIEHHOM U €CTeCTBEHHOW KOHBEKIIMH.

2.4. Tennonepenavya B TOBEPXHOCTHBIX TETUIOOOMEHHUKAX.

CranuoHapHblif TNEepeHOC TEIUIOThl uepe3 IUIOCKWE W LuJIuHApuYeckue creHkd. CoueraHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, N3TTyUCHHUS]).

TennmooOMeH mpu U3MEHEHHUH arperatHoro cocrosius. Konaencarus mapoB. @opmyna Hyccenbra.
TennooOMeH npu KUIEHUH.
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PannantHblll TemonepeHoc. B3aumHoe wu3iydeHue Ten. PaauaHTHO-KOHBEKTHBHBIM IIEPEHOC
TEIUI0Thl. Pacuer moTepp TEIIOTHI amnmapaTaMd B OKPYXKAlOIIYI0 CpeAy U TeroBoi uzoysauuu. OCHOBHOE
ypaBHEHHUE TEIUIONEPEIauH.

AJIUTUBHOCT TEPMHMUYECKUX comnpoTuBieHui. CpenaHss ABWXKyIIas Cwia Telonepeaayn.
Omnpenenenre cpeaHel ABMKYILEH CHUJIbI B allllaparax pa3IMYHbIX KOHCTpYKUMH. B3zaumHoe HampaBieHue
JBIKECHUSI TETUIOHOCHUTEINEH. PacueT moBepXHOCTH TETIIOOOMEHHUKOB.

CriocoObl 1MoABOJIa M OTBOJAA TEIUIOTHl B XMMUYECKON TeXHOJIOTUU. TpeboBaHuUs, MperbsIBIseMble K
terioHocuTensiM. O0OrpeB BOJSHBIM IMAPOM, BBICOKOTEMIIEPATyPHBIMU OPraHUYECKUMU TETJIOHOCUTENSIMH,
Tomo4yHbiMU  Ta3zamu. CrnocoOwsl  anmekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TerooOMeHHble — ammapaTbl; uUX  kjaccuukanus.  OCHOBHbBIE — TUIIBI  TOBEPXHOCTHBIX
TEII000OMEHHUKOB (TpyOuaTthble, IUIACTUHYAThIE, annaparhl ¢ MEPEeMEIINBAIOIIMMU YCTPOMCTBAaMU U T.1.)
CMmecuTenbHble TEMJIOOOMEHHMKHU: TPAaJUpHHU, KOHAEHCATOpPHl CMelleHHus. BpiOop onTuManbHBIX
KOHCTPYKUMH W  YCIOBUH OKCIUTyaTallUM TeIJIoOOMEeHHbIX ammapaToB. (OCHOBHBIE  TEHICHLIMH
COBEPLICHCTBOBAHUS TEIJIOOOMEHHBIX allapaToB.

Pazoen 3. Ilpoyeccor u annapamul pazoenenus 2omozennvix cucmem (OcHogHble MACCOOOMeHHbIe
npoyeccwi).

3.1. OcHOBBI MaCCOOOMEHHBIX MPOIIECCOB.

Knaccudukanus npoueccoB MaccooOmeHa. OcCHOBHbIE MOHATUS M omnpexaeneHus. Ilpoueccel co
cBOOOTHOM M (PUKCUPOBAHHOM TpaHulIel pasnena ¢a3 u ¢ pa3aesronieit (as3pl meperopoakoit (MeMmOpaHoii).
Hocwutenu u pacnipenensiembie BeniectBa. CriocoObl BeIpakeHUs cocTaBa (as.

OU3NKO-XMMHUYECKHNE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHBIE YCIIOBUS U OIpENEICHHE
HampaBlieHUs MepeHoca BemectBa U3 (assl B ¢dazy. Kosdduuuentsl pacnpenenenus. Ilonarue o
Maccorepeaye 1 MaccooTiaye.

KoHueHTpaunonHoe mose, TrpaJdeHT KOHUEHTpaluu, OOMMA M YyAENbHBIA MOTOK Macchl.
MounekynspHas 1up@y3us B KUAKOCTAX, razax (mapax) u TBEpAbIX TeNax.

3.2. Macconepenaua.

OcHoBHOe ypaBHeHHE Macconepenaud. COOTHOLIEHHE MEXy KOd(pQUIHeHTaMU Maccolepesadyu U
MaccoOTJauu, aJJAUTUBHOCTh AU(PPY3HOHHBIX conpoTuBIeHUNH. MHTeHcuuKanus macconepenaud myTemM
BO3JICHCTBUS Ha JIMMUTUPYIOIIYIO CTAJAUIO.

Bnusinue ycinoBuii (TemmepaTypbl, 1aBi€HHUS, KOHLEHTpPAlUl) Ha HAIpaBJIEHUE MaccolepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOESHTOB.

3.3. KoHBeKTHBHBII MaccoOOMEH.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPOGUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpunuentsl Maccootnaun. OCHOBHbBIE MOJIEJIbHBIE MPECTABICHUS O MEXaHU3ME MacCOOTIauH.

MogenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Uucna Hyccenbra, Ilekne, [Ipanatis, Oypwse u ap.,
UX (U3NYECKUI CMBICI, aHAJIOTUU C TEIJIOBBIM I10/I00MEM NMPUMEHHUTENBHO K Ta3aM M KuJkocTsM. Pacuer
K03 (UILIMEHTOB MaccoOTAayd B ammnaparax pasJIMYHbIX THUIIOB IO YPaBHEHUSIM C Oe3pa3MepHbIMHU
[IEPEMEHHBIMHU.

3.4. OcHOBHBIE METOJIBI pacueTa pa3MepoOB MaCCOOOMEHHBIX ammapaToB.

MarepuanbHblii 0ajaHC HENPEPHIBHOTO YCTAHOBUBILIEIrOCs Mpollecca NP pa3iIMyHBIX Crocobax
BBIPAYKEHUS COCTABOB (ha3 U UX PacXo/I0B; ypaBHEHUs pabOUMX JIMHUH.

[IpenenbHble KOHLEHTPALUU paclpeessieMoro KOMIOHEHTa B OTJAaroled U u3Blekarolei (azax
Ui MPOTUBOTOYHBIX MPOIECCOB. MakCMMaJbHO BO3MOXKHAsi CTENEHb H3BJICUEHMS, MUHUMAJbHBIA H
ONTUMAJIbHBIA PacXo/ibl U3BJIEKAtOIeH (a3sbl.

Pacuer momepeuHoro ceueHus (AMaMeTpa) KOJIOHHBI; MPEACIBHO AOMYCTHMAash M SKOHOMUYECKH
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PannonanbHbiii BpIOOp B3aUMHOTO HalpaBji€HMs JBWKEHUS (a3 M OpraHu3aluyd IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M alMapaToB i CUCTEM C OJHUM
pacnpezenseMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MacCCOOOMEHHBIX allapaToB ¢ HENPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /[Ba OCHOBHBIX METO/la pacueTa: Ha OCHOBE KO3((ULIMEHTOB Macconepeaadn
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOU CTyleHu pazneneHus. [loHsATHe ynciaa eAUHULl IEPEHOCa U BBICOTHI
enuHulbl niepeHoca. daxtop Maccomnepenaun. CpenHsis IBHXKYyLas cuila Maccorepenadd. BrusHue
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MIPOJIOJIBHOTO TIEPEMELIMBAHUS Ha CPEIHIOI JABIDKYILYIO cuily Maccomnepenaud. [Ipouenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii M aHANUTUYECKUH METOJIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX alIapaToB CO CTYNEHYaThIM KOHTAakTOM (a3. DddekTuBHOCTDH
cryneHd 1o Mbpdpdpu. Css3p umcna enuHul nepeHoca u JjokaiapHoro KIIJ[ crymenu mo Mbpdpu.
UYucneHHBI pacyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckas MHTEPIpPETalus C HCIOJIb30BAHUEM
«KUHETUYECKON JTUHUMY». YdeT cTpykTypbl moTokoB U KIIJl Tapenku. OcoOeHHOCTH pacueTa TapenbuaThix
KOJIOHH Ha OCHOBE IMOHSTHUSl TEOPETHUECKON Tapenku. Yucino AeMCTBUTENbHBIX U TEOPETHUECKUX TapesoK.
O PeKTUBHOCTH TAPEITKH.

PannonanbHblii BbIOOp B3aUMHOTO HarpaBi€HMs JBMXKEHUS (a3 M OpraHu3alld IOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. A6copOrusi.

OOmme TMPUHIUITEI YCTPONCTBA M KiacCH(HKAIKS amnmapaToB UIsi MAacCOOOMEHHBIX IPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUK abcopOepoB.

OcHoBHbIE THUIIBI U OOJIACTU NpUMEHEHHUs a0copOepoB: HACAJOUHBIE W TapeibyaTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUHOHHUPOBAHHBIM 0apOOTa)KHBIM CJOEM, ammaparbl ¢ JUCIEPrUPOBAHUEM
KUIKOCTH.

CxeMbl abCOPOIMOHHO-AECOPOITMOHHBIX YCTAHOBOK C BBIJICJICHUEM H3BJIICUEHHOTO KOMIIOHEHTA U
pereHepanueii abcopOeHTa (mecopOrueld mMpy TOBBIIICHHOW TeMIIepaType, TOHWKEHUEM JIaBJICHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. uctrmsmus.

Paznenenne nucTwiisnued OKUIKUX TOMOTEHHBIX CMECe M CXKMKEHHBIX Ta30oB; 00JacTH
MIPUMEHEHUSI U 0COOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPU PA3IUYHOM JaBICHUU.

[TapoXkMAKOCTHOE pAaBHOBECHE ISl CUCTEM C ITOJTHOW M OTPAaHUYEHHOM B3aUMHOM PACTBOPUMOCTBIO U
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJIeHHs] KOMIIOHEHTOB JUCTWULSIIMOHHBIMU MeTojaaMu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢paknuoHHAs NeperoHka; neperoHka c neduermanueil. MarepuaibHblil OanaHc, pacyer
BbIXOJ]a MPOAYKTAa M €ro CpeAHEro COCTaBa IpPH IEperoHke OWHapHBIX cMmeceil. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXoI0B TEINIOHOCUTENEH JJIs ATUX IIPOLECCOB.

Pextuduxamnus. @u3nko-XxuMHUECKHE OCHOBBI M1 OCOOCHHOCTH YCIIOBUIM TTPOBEICHHS MPOIIECCOB.

3.7. OcHOBBI pacueTa U anmnapaThl Ui JUCTHIUISIIHUN.

CxeMbl YCTaHOBOK ISl HENpPEpPBhIBHOM U NEPUOJUYECKON peKTU(UKAUUU OHHAPHBIX CMeECcei.
OcoOeHHOCTH yCcTpOMCTBA anmapaToB (HACaAOYHBIX U TapesibYaThiX KOJIOHH) U BbIOOPA PEKUMOB UX PabOTHI
npu pexktudukanuu (Mo cpaBHeHHIO ¢ abcopOuumeil). OCOOEHHOCTH YCTpOIlCTBa M BapUaHTbl PabOTHI
ucrapuresneit u nediermMaTopos.

MopnenupoBaHue U pacueT IPOLECCOB U allapaToB MPH HENPEPbIBHOM peKTU(UKALUKU OMHAPHBIX
cucteM. OCHOBBI YHCIEHHOTO U IpadoaHAIUTHYECKOTr0 MeTO10B. MarepuanbHblidl 6ananc. Paboune nunum.
Ompenenenrne MUHMMAJIBHOTO W pabouero ¢aermoBoro yucia. TermnoBod OamaHC M pacdeT pacxoioB
TerioHocuTened. IIpuHIUITBI TEXHUKO-3KOHOMUYECKON ONTUMU3AIMU MpU pacueTe padoudero (puerMoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Pazoen 4. Ochnosnvie eudpomexanuueckue npoyeccwl. Ilpoyeccvr u annapamuvl pazoeneHus
2emepo2eHHbIX CUCTEM.

4.1. Paznenenue KUIKUX U Ta30BbIX T€TEPOr€HHBIX CUCTEM B I10JI€ CHII TSKECTH.

Knaccudukanust *uakux U ra3oBbIX I'€T€POT€HHBIX CHCTEM: CYCIIEH3UH, IMYIbCHUU, IEHBI, MbUIH,
TymaHbl. MatepuanbHblil 6ajgaHC MPOLIECCOB Pa3/IEICHUS T€TEPOre€HHbIX CUCTEM.

Onenka 3¢(}eKTUBHOCTH U BBHIOOP ONTHUMAJIBHBIX IPOLIECCOB W aNIapaTtoB JUIsl pa3AeieHHs
IETEPOrE€HHBIX CMECEH.

Pa3znenenue >XKUIKMX W Ta3oBbIX CHCTEM B IOJ€ CUJ TsbkecTu. Pacder ckopocTeil cBOOOIHOTO U
CTECHEHHOI'0 OCAXKJCHUSI TBEPbIX YACTHI] IIAPOOOPa3HON U OTIMYHBIX OT Hee (DOPM B I10JI€ CHIIbI TSDKECTH.

[Ipoueccrsl oTcTaMBaHWsl W YCTPOMCTBO ammapaToB pa3AClICHUs CYCIICH3UM, 3MYJIbCHA W MbUICH.
Pacuer noBepXHOCTH OCaXXI€HUSI ¥ TPOU3BOJUTEIBHOCTA OTCTOMHUKOB. Y CTPOMCTBO U IECTBUE LIUKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.2. Teuenue yepe3 HEMOABUKHBIEC 3€PHUCTbIE U IICEBJO0KMKEHHBIE CIIOU.
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3HaueHue THIPOJMHAMUKN 3€PHUCTBIX CJIOEB B Mpoleccax (UIbTPOBAHUS, TEIJIO- 1 MaccOOOMEHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH ATHX CJOEB: JUCIEPCHOCTb, YAEIbHAs
MIOBEPXHOCTh, MOPO3HOCTh, IKBUBAJICHTHBIN JAMAaMETp KaHaJIOB. PacueT I'uJpaBIMYECKOTO CONPOTUBIICHUS
cios. I'mapaBinyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TeueHUs MOTOKOB B HACAJOUYHBIX KOJOHHAaxX. ['MapaBiIMdecKoe CONpPOTHBIICHUE, SBIICHUS
[OABUCAHHUS, 3aXJIEObIBAHUSI U MHBEPCUH (a3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEM.

'unponuHamMuKa MCeBIOOKIKEHHBIX (KUMALMX) cyioeB. O0JacTh NPUMEHEHUS NCEBIO0KHKEHUS.
OCHOBHbBIE XapaKTEPUCTHUKU IICEBIOOKMKEHHOIO COCTOSIHUS. ['mapaBiuyeckoe comnportuiieHue. Pacuer
CKOPOCTEH ICEeBIO0KIKEHUS U CBOOOJHOIO BUTAHUS, BBICOTHI MCEBJIO0KIKEHHOTO ciios. OAHOPOIHOE U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIIOPT 3€PHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.3. ®unpTpoBaHKE CYCIIEH3UN U OYMCTKA I'a30B OT MbLICH.

Crienu@uka MoBeeHUs 0CAJIKOB KaK 3€pHUCTBIX CJIOEB: C)KUMaeMble U HEC)KUMaeMble ocaiku. Bubl
GuIbTPOBANBHBIX Meperopook. MaxkTopsl, BAUSIONIME Ha CKOPOCTh ¢GuibTpoBaHus. OunbTpoBaHue npu
MIOCTOSIHHOM  CKOpOCTH  (PUIBTPOBaHUS. OKCIEPUMEHTAJIBHOE OIPEJCIIEHNEe KOHCTAaHT YpaBHEHHUS
¢unbrpoBanus. Kiaccudukauuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOJAUYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLUIUX LEHTPUPYT.

4 O0beM yueOHOM TMCHUTITHHBI

Bua yue6noii pagoTs: Bcero 5 cemecTp 6 cemecTp
3E Akaj. 4. 3E Akaj. 4. 3E Akaj. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 12 432 6 216 6 216
KonrakTHasi pabora: 4,45 160 1,78 64 2,67 96
Jlexuu 1,78 64 0,89 32 0,89 32
[TpakTueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) 0,89 32 — — 0,89 32
CamocrosiTesibHas padoTa: 5,55 200 3,22 116 2,33 84
CaMOCTOSATEIbHOE U3YUCHHUE Pa3JIeiOB 555 200 3.22 116 233 84
JVCIATUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHnTakTHas paboTa — mpOMeKyTOTHAS 0.8 0.4 0.4
arTecTanus 2 1 1
ITonroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
. Bcero 5 cemecTp 6 cemecTp

B yuebnoii padorer 3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 12 324 6 162 6 162
KonrakTHas pabora: 4,45 120 1,78 48 2,67 72
Jlexuu 1,78 48 0,89 24 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie pabots! (JIP) 0,89 24 — — 0,89 24
CamocrosiTesibHas padora: 5,55 150 3,22 87 2,33 63
CaMOCTOATEIbHOE U3YUCHHUE Pa3JIeIOB 555 150 3.22 87 233 63
JVCIATUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KoHnTakTHas paboTa — mpOMeKyTOTHAS 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«JIEKTPOTEXHUKA M MPOMBILILJIEHHAS YJIEKTPOHUKA)

1 Heab auCHMIUIMHBI — (OPMHUPOBAHHE Yy OOYYAIONIUXCS KOMIICTCHIIMM, OO0ECTIeUHBAIOIINX
TEOPETUYECKYI0 M IPAKTHUECKYI0 MOATOTOBKY BBIIYCKHUKA, YMEIOIIEr0 BBIOMpATh M 3KCILUIyaTHPOBAaTh
AJIEKTPOTEXHUYECKHE U AIIEKTPOHHBIE YCTPOICTBA, BJIAJICIOLIET0 HABBIKAMHU HCIIOJIb30BAHUSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH NIl aBTOMaTU3UPOBAHHOTO MOJIEIUPOBAHUS U pacyéTa 3JIEKTPUUYECKUX U
AJIEKTPOHHBIX LIETEH.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIlIK-1.2; OIIK-1.4; OIIK-1.7; OIIK-3.2; OlIK-3.4; OIIK-3.7; OIIK-6.2; OIIK-7.1; OIIK-7.3.

3nams:

— OCHOBHBIE MTOHATHS, ONIPEJCIICHUS U 3aKOHBI AJIEKTPUUYECKUX LIETei;

— METO/Jbl aBTOMATU3MPOBAHHOI'O MOJEJIMPOBAHUS, aHalu3a M pacuéra Lened MOCTOSHHOTO U
MIEPEMEHHOT'0 TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUI;

— YCTPOWCTBO M MPUHLUIBI pabOThl 3JIEKTPOTEXHUYECKOTO M DJIEKTPOHHOrO0 00O0py/0BaHUS,
TpaHCPOPMATOPOB, IAEKTPUUECKUX MALIUH, ICTOYHUKOB IMUTaHUSI.

Ymemns:

— IPUMEHATh  TEXHOJOTHH aBTOMAaTU3MPOBAHHOTO MOJIEIMPOBAHUS, aHaiu3a, pacuéra u
AKCIUTyaTalUH 3JIEKTPUUECKUX CETEH, IPOMBIIIJIEHHOTO AIEKTPOOOOPYI0BAaHUS U 3JIEKTPOHHBIX PUOOPOB;

— BbIOMpaTh  BJEKTPOTEXHUYECKOE M  3JIEKTPOHHOE O00OpyIoBaHME JJs  pELIeHus 3ajad
MIPOEKTUPOBAHUS U peaIU3allMi XUMUKO-TEXHOJIOTMUYECKUX MPOLECCOB U MTPOU3BO/ICTB.

Braoemy:

— METOJI0JIOTHEN aBTOMAaTHU3UPOBAHHOTO MOJIEIMPOBAHUS U pacuéra 3JIEKTPUUECKUX U JIEKTPOHHBIX
Henemn;

— IPaKTUYECKUMHU HaBbIKaMU pPAa0OTBI C D3JEKTPOTEXHUUYECKOM amnmapaTypoll M 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

[IpenMer, OCHOBHbBIE MOHSTHS, METOJOJOTHUS 3JIEKTPOTEXHUKU M IMPOMBIIIIEHHON 3JIEKTPOHUKHU.
KpaTtkue uctopuyeckue ceneHus. 3aJaud U MECTO JUCLUIUIMHBI B MOATOTOBKE OakajaBpa XUMHUYECKOU
TEXHOJIOTUHU.

Pazoen 1. nekmpuueckue yenu.

1.1. OcHOBHBIE OTIpEICICHMS, ONMCAHMS TTAPAMETPOB U METOJIOB Pacy€Ta dJEKTPUUCCKUX IICTICH.

OcHoBHbIE MOHATUS U 0003HAUYEHUSI AIEKTPUUECKUX BEIMYUH U DJIEMEHTOB AJIEKTPUUYECKHUX IIerei
(I'OCT 19880-74, T'OCT 1492-77, T'OCT 2.730-73, T'OCT 1494-77). WcTo4HMKM U TNPUEMHUKU
anekTpudyeckoil sHeprur. OCHOBBI 3ekTpoOe3onacHOCTH. CXeMbl 3aMelIeHUs DJIEKTPOTEXHUYECKHX
YCTPOWCTB.

OcHOBHBIE TIOHATHS TEOPUHU DJEeKTpuueckux 1enedd. Krnaccubukamums 1enei: JIWHEHHBIE U
HEJTMHEWHbIE, HEPa3BETBICHHBIC U PA3BETBIICHHBIC, C OJHUM WU HECKOJbKHUMH HCTOYHUKAMH THUTAHUS, C
COCpPE0TOUYEHHBIMH U paclpeieICHHbIMU MTapaMETPAMH.

OcCHOBHBIE TPUHIMIIBI, TEOPEMbl W 3aKOHBI JJICKTPOTEXHUKH. [IpMHIMI HEMPEpHIBHOCTH
(3aMKHYTOCTH) AJIEKTPUYECKOTO TOKA M MarHUTHOTO MOoTOKa. 3akoHsl Oma u Kupxroda.

Meto1pl MOZETUPOBaHNUS, aHAJIM3a U pacu€Ta JIMHEHHBIX 3JIEKTPUUECKUX LIeTIel MOCTOSHHOTO TOKa.
AHanu3 M pacu€T pa3BETBICHHBIX JJEKTPUUYCCKUX IEMEH C HECKOJbKUMH HWCTOYHMKAMU MMHUTAHUS ITyTEeM
COCTaBJICHUS U pELIeHHs] CUCTeM YypaBHEHUH o 3akoHaMm Kupxroda, nmpumMeHeHuss MEeTo/J0B Y3JIOBBIX
MOTEHIIMAJIOB U SKBUBAJIEHTHOIO aKTUBHOTO JIBYXITOJFOCHHKA.

OcHoBHbIE CBOMCTBAa M 00JacTU NPUMEHEHHUS MOCTOBBIX II€Mel, MOTEHIMOMETPOB, JeJIUTENeH
HaIpsDKEHUS U TOKA.

MatpuyHas 3anuch ypaBHEHH 1ienel B 00001eHHBIX opMax.

1.2. Dnexrpuyeckue u3MepeHus U IpuOOopHI.

Metoapl  U3MEpEHHsS]  JJCKTPUYECKUX  BEJIMYMH: TMPSMbIE H  KOCBEHHBIC. AHAJIOTOBBIC
AJIEKTPOU3MEPUTENIbHBIE U LU(PPOBBIE IEKTPOHHbIE MPUOOPHI: YCTPOMCTBO, MPUHIUI JIEHCTBUS, 00JaCcTH
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npuMeHeHus. V3MepeHue 31eKTpUuecKUX BEJIWYHH: TOKOB, HANpPSDKEHUH, CONPOTHUBIEHUH, MOIIHOCTU U
SHEpPruu.

1.3. Ananu3 u pacy€r JMHEHHBIX LeTIel IEPEMEHHOTO TOKa.

CriocoObl mpejcTaBiieHus (B BHJI€ BPEMEHHBIX JHMarpaMM, BEKTOPOB, KOMILJIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIUTYZa, YacTOTa, HayalbHas a3a) CUHYCOUJANbHBIX (YHKIHMI. MruoBeHHOe, cpeHee u
JeMCTBYIOLIEEe 3HAUEHUSI IEPEMEHHOTO CUHYCOUAAIBHOTO TOKA (HAIPSKEHMUS).

AKTUBHOE, PEaKTUBHOE U IOJHOE CONPOTUBIICHUSA BeTBU. Da30BbI€ COOTHOIIECHUS MEXIY TOKOM U
HarnpspDKeHreM. MOIITHOCTh B IEMnAx nepeMeHHoro toka. Kosddumuent momHoctr (cos([)) U €ero TeXHUKO-
SKOHOMMUYECKOE 3HAUCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHUCENl B 3JeKTpoTexHuke. KomIiuiekcHbIi MeTo] pacuéra
JUHENHBIX cXeM Ieneil nepeMeHHoro Toka. KoMIiekcHoe cOmpoTUBIIEHHE U KOMILJIEKCHAs TPOBOAUMOCTh
BeTBU. KoMIuiekcHass MOITHOCTh M OalaHC MOIIHOCTH B LIETIIX IEPEMEHHOT0 CHHYCOUABHOTO TOKA.

Pe3oHaHCHBIE SIBICHUS B 3JIEKTPUUECKUX LIETIAX, YCIOBUS BO3HUKHOBEHUS, IPAKTUUECKOE 3HAUCHUE.
Pe3onanc HanpspkeHM M TOKOB. HacTOTHBIE CBOMCTBA LieNed NEepeMEeHHOro Toka. [IoHsaTHe o NMHEMHBIX
4eThIpEXIOIOCHUKAX. [IoHATHE 00 ANIEKTPUUECKUX EMNsIX ¢ MHAYKTUBHON (MarHUTHOM) CBS3bIO.

Ananus u pacu€r Tpéx(dazHbIX LEeneil nepeMeHHOro Toka. JaeMeHThl Tpéxda3ubix neneit. CrnocoObl
n300paxeHuss U coequHeHus pa3 Tpéx(asHOro UCTOYHHMKA MUTAHUS U MPUEMHUKOB dHepruu. CoenuHeHue
MOTpeOUTENeN MEKTPOIHEPTUH 3BE3A0M U TPEYrOJbHUKOM. TpEX- U YeThIPEXNPOBOIHBIE CXEMbI MUTAHUS
npueMHUKOB. HasHauenume HeWTpanpbHOro mpoBoaa. MomrHocTs Tpéxdasznoi nenu. Kosddunuent
MOIIHOCTH. TexHrKa 0€30MacHOCTH IIPU IKCIUTYaTal[Mi YCTPONCTB B TPEX(Pa3HBIX LIETISIX.

[Ipumenenue s aBTOMATU3MPOBAHHOIO MOJICIMPOBAHUS M pacuéra Lened MNporpaMMHbBIX
MIPOJIYKTOB, pa3pabOTaHHBIX Ha Kadepe, a Takxke makeToB mporpamm «Multisimy», «Mathcady, «Excel».

Pazoen 2. dnexmpomacnumnule ycmpoucmea u 31eKmpudeckue MauuHbl.

2.1. Tpanchopmartopsl.

Haznauenne u oOnactu mnpuMeHeHHUs TpaHchopMaTopoB. YCTpPOWCTBO U NIPHUHLHUI JEHCTBUS
oaHo(dazHoro TpaHchopmaropa.

AHanu3 31eKTPOMAarHUTHBIX MPOLIECCOB B TpaHChOpMAaTOpe, CXeMa 3aMEeleHUS.

[Torepu oHeprum B Tpancpopmarope. Buemnme xapakrepuctuku. IlacmopTHble HgaHHBIC
TpaHcpopMaTopa U onpeeseHue HOMUHAIBHOIO TOKa, TOKAa KOPOTKOTO 3aMbIKaHUs B IIEPBUYHON OOMOTKE
Y U3MEHEHUS HalpPsDKEHUS. Ha BTOPUYHON 0OMOTKe.

2.2. ACUHXpOHHBIE MallIUHBI.

YCTpoHCTBO M NPUHIMI AUCTBUS TPEX(PA3HOTO aCHHXPOHHOTO 3JIeKTpojBuraresns. Bpamaromeecs
MarHutHoe moje craropa. MarautHoe mnojsie mamueabl. DJIC 0O6MOTOK craropa U potopa. CKOJbXKEHHUE.
YacToTa BpaiieHus poTopa. IJIEeKTPOMarHUTHBIA MOMEHT. MeXaHn4YecKue 1 padoune XapaKTEPUCTHKU.

OHepreruyeckue nuarpaMmmsl. [lacnoprHblie TaHHbBIE.

[lyck acMHXpOHHBIX ABUTaTelel ¢ KOPOTKO3AMKHYTHIM M (ha3HbIM poTopoM. PeBepcupoBanue u
peryupoBaHUE YaCTOThI BpalIEHHUs] pOTOpA.

Pazoen 3. Ocnoswt s1exmponuxu.

3.1. DnemeHnTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOUCTB.

VYcioBHble 0003HaYEHUS, IPUHIIMI ACHCTBUS, XapaKTEPUCTUKA U Ha3HAUYEHUE MOJIYIPOBOJIHUKOBBIX
JIMO0JI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYEHHE, KJIaCCU(PUKALUI U MapKUPOBKA.

3.2. IcTOYHUKYM BTOPUYHOTO 3JIEKTPOIUTAHUS M YCHIINTEIH AIEKTPUYECKUX CUTHAIIOB.

[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KIAacCU(UKALMs, OCHOBHBIE IapaMeTphl. OJIEKTPUUYECKUE
CXEMbI U MIPUHIUI PaOOThI BHIIPSIMUTENS. DIEKTPUUECKHE (PUIBTPBHI.

Knaccudukanus u OCHOBHbIE XapaKTEPUCTUKHM YyCHiIHUTeldeH. AHaiau3 paboThl OAHOKACKAIHBIX U
MHOTOKACKaJIHbIX ycuinTenei. OOpaTHbIE CBSI3U B ONEPALMOHHBIX YCHIIUTENSAX, UX BIUSHUE HA IapaMeTpbl
U XapakTepucTuku ycuinrtens. OCHOBHBIE TUIIBI ycuiinTenei Ha 6aze OY.

4 O0beM yueOHOI 1 CHUIIUHBI.

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl 3E Axag 4. | Actp.d.
O01mas Tpya10eMKOCTh JUCHMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,44 16 12
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Jlaboparopusie paboTs! (JIP) 0,89 32 24

CamocrosiTeJibHAas padoTa 1,67 60 45

KoHTakTHas camocrosiTesibHas paboTa 0,4 0,3
1,67

CaMOCTOSATENbHOE N3YUYEHUE PA3/IEeTI0B JUCHUIIIMHbI 59,6 44,7

Buja MTOroBOro KOHTpOJIS: 3a4ér c oeHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«IKO0JIOrus»

1 Heas maucuumimHbl — cHOpMUpOBaTh y CTYJCHTOB CHCTEMHBIE 0a30BbIe 3HAHUS OCHOBHBIX
AKOJIOTUYECKAX 3aKOHOB, OIPENENSIONUX CYIIECTBOBAHHE M B3aMMOICHUCTBHE OHOJOTHUYECKUX CHCTEM
Pa3IMYHbIX YPOBHEW; 00 aHTPONOreHHBIX BO3AEHCTBUSIX Ha OMocdepy U 0 OmopasHooOpa3uu, Kak OCHOBE
YCTOWYMBOCTH COOOIIECTB.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00yYAIOLIUIACS I0JIKEeH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OlIK-2.2; OIIK-2.4.

3nams:

— ¢yHIaMEHTAIILHBIC TIOHATHS, 3aKOHBI ¥ TPHHIIAIIBI 3KOJIOTHH;

— 3aKOHOMEPHOCTH Pa3BHUTHS SKOCHCTEM U UX KOMIIOHEHTOB;

— MPUYMHBI ¥ TEHICHIIUU PAa3BUTHUS COBPEMEHHBIX HKOJIOTUIECKUX MTPOOIIEM;

— OCHOBHBIE€ PE3YJIbTaThl BO3JIEHCTBHS OOIIECTBA HA MPHUPOY; IKOJOTHUECKUE MOCIEICTBUS ITOTO
BO3ACUCTBUS;

— YCIIOBUS YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA.

Ymems:

— 00BSCHUTH PUIHHHO-CIICJICTBEHHBIC CBSI3U YKOJIOTHYECKUX M UCTOPUYECKHUX MPOIECCOB, BIHSIHUEC
YeJloBeKa Ha DKOJOTHYECKUE SIBJICHUS, WACH YCTOHYMBOTO PAa3BHUTHS, DKOJOTHUECKOW NEATEIHHOCTH M
KYJIBTYPBI;

— aHAJIM3UPOBATH PA3IUYHBIC AKOJOTHUYECKUE CUTYAIMH, TPUHUMATh KOHKPETHBIE PEIICHUsS 10 HX
YIIy4ILIEHUIO.

Braoemy:

— MOHATHWHBIM aNTapaToM 3KOJIOTHH IS aHaJIH3a JAaHHBIX 110 SKOJIOTHHL.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

Okonorus. [IpombinuieHHass SKoIOTHsA. JKOJIOTUS denoBeka. OmpeneneHus, Kpyr 3amad. Kparkue
HCTOPHYECKUE CBEJICHUS O CTAHOBJICHUH SKOJIOTUU KaK HAYKH.

Pazoen 1. buocgepa.

CrpykTypa u rpaHuLbl Ouocqepsl.

AtMmocdepa. CoctaB u crpoenue armocdepsl. Pons armocdepsl B 3ammure 3eMIU OT KECTKOTO
n3nydenus ConHua. O30HOBBIM CIIOM, MEXaHM3M €ro OOpa3oBaHMs M 3HAYEHHUE JUIS JKU3HU Ha 3emile.
BemectBa, paszpymaromue 030HOBBIM CIIOW, UX MCTOYHUKH. MexaHu3Mm paspymaroniero aencrsus. Poib
atMocdepsl B yaepkaHuu tervia. IlapHuUKOBBIM >PPexT (PU3NKO-XMMHUYECKas CYIIHOCTh SBJICHUS).
OcCHOBHBIEC TTAPHUKOBBIE Ta3bl, UX UCTOYHUKH.

I'mapocdepa. Cocrapmstomue ruapochepsl. Knaccudukammss KOMIOHEHTOB XUMUYECKOTO COCTaBa
MPUPOIHBIX BOJI C TIO3UIUI THAPOXUMHUN. KpyroBopoT BOIbI.

Jlutochepa. Crpoenmne nurocdepsl. BemecTBeHHBIN COCTaB 3€eMHOW KOPBL. XHWMHYECKHH COCTaB
nouBkl. [TouBa Kak KOMIIOHEHT OHOC)EPHI.

[Tpoucxoxaenue u sBosronus Ouocdepsl. [Iporncxoxnenune xku3Hu Ha 3emsie. ['a3pl mepBUYHOM
atMocdepsl, 00pa30BaHME aAMUHOKHCIOT, OEIKOB, YIJIEBOJOB, Aa30THUCTHIX OCHOBAaHUW, HYKIECHHOBBIX
kucinotT, AT® kucnotel. KoanepsaTtel, ux sBomouus B kieTku. KosoHuanpHas rumore3a. Tpu Tuma
BemecTBa B Onocdepe. Ponp xuBoro BemectBa B Onocdepe. 3aKOH KOHCTAHTHOCTH KHBOTO BEIIECTBA.
[IpaBuiio0 KOHCTAHTHOCTH 4YMCJIa BUJIOB. 3aKOH He3aMeHUMOCTH Ouocdepsl. Hoocdepa kak HenzOexHbIN
3Tan pa3BUTHs Ouocdepsl (3aKoH HOOChepsl).

Pazoen 2. Obwasa »sxonoeus. OcHosHble paszdenvl 00well 3KON02UU: AYMIKOAO2US, IKOJLO2US
nonyaayuil (0emMaKoL02us), I9K0I02Us CO0OUWEeCms (CUHIKOI02USL).
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Aytakonorus. Kareropum opranusmoB (aBTOTpo¢bl, reTepoTpodbl, MPOIYLEHThl, KOHCYMEHTHI,
penyuenTsl). Okonorudeckue ¢GakTopbel, WX Kiaccuukanus W aercTBue. AOHMOTHYECKHE (HaKTOPHI:
kinuMmaTtudeckue (Jyuuctast sHeprus ColiHLa, TeMIeparypa, 0CaaKH, BIAXXHOCTh, [OJABUKHOCTb BO3AYIIHBIX
Macc, JaBJICHUE, HOHU3UPYIONIUE U3Ty4eHHUs), Tornorpaguieckue (pakTopsl (BICOTA, IKCIIO3UIINS CKIIOHA,
KpyTH3Ha CKJIOHA), COCTaB Ccpeibl (COCTaB BO3AyXa, COCTaB BOJAHOM Cpellbl, COCTaB IMOYB), KOCMHUYECKUE U
BbICOKOTEMIIepaTypHble. buotndeckue ¢akroppl. ['oMOTHUIIMYECKHME U TETEPOTHUINNYECKUE OTHOLICHUS
MEXAYy OSKUBBIMH OpraHm3Mamu. Buasl cumOuosa: Koomepamnusi, MEXBUIOBas B3aUMOIIOMOIIb,
KOMMEHCAIN3M, MyTyaiau3M. Buipl aHTHOMO3a: KOHKYpPEHIIHS, XUIIIHUYECTBO, Mapa3utu3M. Helitpanusm kak
¢dbopMa OMOTHYECKUX B3aMMOOTHOIIEHMH. bUOTHMUecKkoe BIMSHUE Ha PacTeHUs (300T€HHbIE OMOTHYECKHE
¢dakTopbl, (uUTOreHHble OHWOTHYECKHE (aKTOphl). 3aKOHOMEPHOCTU BO3JIEHCTBUS (PAKTOPOB CpeIbl Ha
opranu3Mbl: 3akoH MuHUMyMa JluOuxa. 3akoH aumuTupyromux ¢akropo Hlendopma. Peakunus
OpraHM3MOB HAa U3MEHEHUE YPOBHS SKOJOIMYECKUX (PaKTOPOB: U3MEHUYMBOCTb, aAaNTalusi. JKOJIOIHYecKas
HUIIIa OpraHu3Ma.

Okonorust nomynauuid (aemdkosiorus). llomynsums. Panmyc aktuBHocTu. Pasmep mnomynsuuu
(momynsiuuoHHbIE 3aKoHbl). Bo3pactHas u mnojoBas cTpykTypa mnonyisauuil. IlpocTpaHcTBeHHas u
ATOJIOTUYECKAs] CTPYKTypa Homyisauuu. /[uHamuKka MOMyNsLMA: KPUBBIE BBDKUBAHMS, POCT MOMYISIUU U
KpHUBBIE pOCTa, KOJIeOaHUSI YUCICHHOCTH NOMYJISALUU.

OkoJtorusi coodmecTB (cuHAIKOJIOTHS). bruonenos. buoton. Tpoduyeckas cTpykrypa OHOIICHO30B:
MUIIEBbIE LENU M CETH, IKOJOTUYECKUE MNHUpaMuIbl (MUpaMUIbl YUCIEHHOCTH, OMOMacc M SHEPruil),
3aKOHOMEPHOCTH  Tpoduueckoro obopora B  OuoneHoze. BupoBas  cTpykTypa  OHOLIEHO30B:
B3aMMOOTHOLIEHUSI MEXJy OpraHu3MamMu (BHYTPUBHIOBas U MEXBUJOBAas KOHKYpPEHLUS, XUIIHUYECTBO),
BIUsiHUE abuoTudeckux (akropoB cpeabl. IIpocTpaHcTBEeHHash CTPyKTypa OHMOIIEHO30B. DKOJOTHYECKHE
HUIIM BHUJOB B COOOIIEeCTBaX. 3aKOHOMEPHOCTH CaMOPEryJsillud OHOLEHO30B, HKOJOTUYECKOE
nyomupoBanue. buopasznoobpasue. buoreorenos. Oxocucrema. CTpykrypa 3kocucteM. OyHKITMOHUPOBAHUE
(IMHAMUKA) YKOCUCTEM: KPYroBOPOT OMOTEHHBIX 3JIeMEHTOB (yriepona, a3ora, ¢hocdopa, cepbl), TOMEOCcTas
HKOCUCTEMBI, CYyKLIECCHSI.

Paszoen 3. dnemenmul saxonro2uuecko2co HOpMUpOBaHusi.

[IpenenbHO MOMYyCTHMbIE KOHLEHTpALMM JUIsl BO3Ayxa (IpelNeibHO JOMyCTHMas KOHLEHTpAIHs
XMMHMUYECKOTO BEIIECTBA B BO3/AyXe paboueill 30HbI, MpeNeibHO JONMYCTUMas MaKCUMallbHas pa3oBast
KOHLIEHTpallMs XUMHYECKOIO BELIECTBA B BO3JYXE HACEIEHHBIX MECT, MpeleibHO JOMyCTUMAs
CpeIHEeCYTOUYHas KOHIIEHTpalusi XHUMHYECKOro BEIleCTBa B BO3JyXe HaceleHHbIX MecT). Hopmartus
JOTTyCTUMOTO BBIOpOCa.

[IpenenbHO JOMyCTHMbIE KOHUEHTpAalUWU s BOJAbl (NPEAEIbHO JIOMYCTHMasl KOHIIEHTpALHs
XMMHMUYECKOTO BEIECTBA B BOJIE€ BOJHBIX OOBEKTOB XO3SIMCTBEHHO-NIUTHEBOTO U KYJIBTYPHO-OBITOBOTO
BOJIOTIOJIb30BAHMS, MPEAETbHO JOMyCTHMas KOHLEHTpAlus XHMHUYECKOro BeUIeCTBa B BOJE BOIHBIX
00BEKTOB, IMEIOIIUX PHIOOX03HCTBEHHOE 3HaUeHHEe). HopmaTuB gomyctumoro copoca.

Pa3zoen 4. 3acpsaznenue okpyscarowel cpeobwi.

XUMUYECKHEe 3arps3HEHHEe W ero oTAajleHHble nocneAcTtBus. Kucimorueie npoxau. Cwmor.
PannoaxkTtuBHOe 3arpsisHeHue. KceHOOMOTHKM (TSDKENble METajulbl, NECTHLMJIbI, CTOMKHE OpraHMYecKue
3arpsiI3HUTENH, MOJIMUMKINYECKHE U TajJOreHUPOBAHHBIE ApPOMATUYECKUE YIJIEBOJOPOAbI, (PEOHBI).
Knaccudukanuss  3arps3HsOIIMX  BELIECTB MO  CTENEHHM  ONAcCHOCTH. CynepaKOTOKCUKAHThI
(monuxyopupoBaHHbIe OM(DEHUITBI, TMOKCUHBI). broiorudeckoe 3arpsi3HeHNE.

duznyeckoe 3arps3HeHHe (pagualliOHHOE, 3JEKTPOMAarHUTHOE, LIYMOBOE, BUOpPALMOHHOE,
TEIJIOBOE, CBETOBOE), €0 HCTOYHUKHU U MOCJEACTBUS Ui dKUBBIX OPraHU3MOB.

4 O0beM yueOHOI 1 CIUIIUHBI.

. O0beM IMCUHMIIHHBI
Bun yueOHo# padboThl 3E Axag 4. | Actp.d.
O01mas TpyA10eMKOCTh JUCHMIJIMHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpakTueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 2,11 76 57
KonrakTHas camocrositenbHas paboTa 2,11 0,2 0,15
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CamocTosITeIbHOE U3Y4EHUE Pa3AeIoB TUCIUIIIMHEI \ 75,8 \ 56,85
By MTOroBOro KOHTpOJIS: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«be30nacHOCTh JKU3HEAeATEILHOCTH

1 Heas AucuunmianHbl — GopMUpoBaHHUEe MPOPECCHOHATBHON KyIbTYPhI 0€30MAaCHOCTH, MO KOTOPOM
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIOJB30BAaTh B NPO(PECCHOHATBHON AEATEIBHOCTH
MPUOOPETEHHYIO COBOKYIMHOCTh 3HAaHUN, YMEHHIl M HaBBIKOB JJs oOecrieueHusi 0€30MacHOCTH B cdepe
npo(hecCHOHANFHOW JIEATEIIEHOCTH, XapaKTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MPH KOTOPBIX
BOIIPOCHI 0€30I1aCHOCTH PacCMaTPUBAIOTCS B KAUECTBE IPUOPUTETA.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00yYAIOLIUIACS 10JIKEH:

Obnadams CIeNyONUMA KOMIIETSHITUSIMA U MHIUKATOPAMU UX JTIOCTHKCHUS:

VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6; VK-8.7; VK-8.8; VK-8.9; OIIK-5.2.

3nams:

— OCHOBHBIE TeXHOC(EpHBIE ONTACHOCTH, HX CBOMNCTBA U XapaKTEPUCTUKY;

— XapakTep BO3JCHCTBHS BPEIHBIX M OMACHBIX (PAKTOPOB Ha YEJOBEKA M MPUPOJHYIO CPEIY, METOIBI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaTbHON AesITENbHOCTH.

Ymemns:

— HIeHTH()UIIMPOBATh OCHOBHBIC OMTACHOCTH CPE/Ibl OOMTAHUS YEIOBEKa;

— OIIEHWBATh PUCK MX peaM3alliy, BHIOMPATh METOJMBI 3alIMTHI OT OMACHOCTEH MPUMEHHUTEIHHO K
chepe cBoell MPOPECCHOHATHHOW MACSITEIIBHOCTA U CIOCOOBI oOecmedeHus: KOMMOPTHBIX YCIOBHI
KHU3HEIEATSIHHOCTH.

Braoemy:

— 3aKOHOJIaTEJIbHBIMU M IIPAaBOBBIMM akTaMu B o0jacTh O€30IaCHOCTH U OXpaHbl OKpy’Karouen
cpenbl, TpeOoBaHUSAMU K O€30MaCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe mpodeccnoHaabHOM
NeSTeIbHOCTH;

— CI0CO0aMH ¥ TEXHOJIOTHSIMU 3aIIUTHI B UPE3BBIYAHBIX CUTYAIINAX;

— HOHATUHHO-TEPMHUHOJIOTMYECKUM alIapaToM B 00acTu 6€30MacHOCTH;

— HaBbIKAaMHM  PAallMOHANM3AlMK  MPOPECCUOHANBHONW  JIEATEJBHOCTH C Lenbio  o0OecredeHus
0€30MacCHOCTH U 3alUThl OKPYKAIOIIEH Cpeibl.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Beedenue 6 besonacnocme.

OcHOBHBIE TIOHATHS U OTIpenesieHus. be3omacHOCTh U yCTOWYHBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa.

CrpykTypa TexHochepsl U €€ OCHOBHBIX KOMIMOHEHTOB. COBPEMEHHOE COCTOSTHHUE TEXHOC(Ephl U
TexHoc(hepHOU 0e30I1acCHOCTH.

Pazoen 3. Hoenmugurxayus u 6o30eticmsue Ha 4eno8eKkda B8PEOHbIX U ONACHBIX (AaKmopos cpeovl
ooumanusl.

Knaccugukamus HeraTuBHBIX (DaKTOPOB Cpelbl OOMTAaHMS dYelNOBeKa. XHMMHUYECKHE HEeTaTHBHBIC
(dakTopel (BpemHbIE BemliecTBa). MeXxaHWYeCKHME U aKyCTHUYeCKHe KoJjeOaHus, BUOpamus W IIyM.
DJNEeKTPOMAarHUTHBIC W3IydeHHs ¥ 1oy MoHusupyromue u3inydeHue. DIeKTpudeckuid Tok. OnacHble
MexaHndeckue (akropsl. [Iporecchl ropeHns 1 MoKapOB3pPHIBOONIACHBIE CBOMCTBA BEIECTB U MATEPUANIOB.
CraTtuueckoe 3JIeKTPUIECTBO.

Pazoen 4 3awuma uenosexa u cpedvl obumanusi om 8peoHvIX U ONACHLIX (YAKMOPO8 NPUPOOHO20,
AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXONHCOCHUSL.

OCHOBHBIE TTPUHITUITBI 3AIMUATHL. 3alIMTa OT XUMUYECKUX U OMOJOTMYECKIX HETaTHBHBIX (DaKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN M (u3nmueckux mnojed. OOecniedeHre O€30MaCHOCTH CHUCTEM,
paboTarolmux 1MOJ  JaBieHHEM. be30omacHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOMN
MPOMBIIUICHHOCTH. be3omacHas sKcIuryatanusi KOMIIPECCOpPOB. AHAlN3 W OIICHMBAaHUE TEXHOTCHHBIX H
MIPUPOJTHBIX PUCKOB.

Pazoen 5. Obecneuenue komgopmuulx yciosuil 015 HCUHU U OesTMENbHOCMU Yel08eKd.

[TonsiTie KOMQOPTHBIX WM ONTUMAIbHBIX YCIOBUH. Mukpokiaumar nomemieHuid. OcBelieHue u
CBETOBasl cpefia B IOMEIICHUU.
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Pazoen 6. Ilcuxoguzuonocuueckue u s3p2oHomuueckue 0CHogbl 6€30NaACHOCMU.

[lcuxuueckue mpolecchl, CBOMCTBA U COCTOSIHUSA, BIMSIONIME HAa 0e30MacHOCTb. Bunabl u ycioBus
TPYIAOBOM NEATENBHOCTH. DPrOHOMHUYECKHE OCHOBBI 0€30I1aCHOCTH.

Pazoen 7. Upeszsviuaiinvle cumyayuu u memoobl 3auumsl 8 yCI08UAX UX Pearu3ayuu.

O6uue ceeaenust o YC. [Toxap u B3pbIB. ABapuM Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pagnanuonnbsie aBapuu. [IpuOopbl paguanMoOHHON, XUMHUYECKOM pa3BeNKH M JI03UMETPUUECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HaceleHUsl B YpE3BbIYAlHBIX CUTYaLUsX.
Y CcTOMYNBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB 3KOHOMUKHU B UPE3BBIYANHBIX CUTYALIMSIX.

Pazoen 8. Ynpasnenue 6ezonacnocmoio scuznedesmenbHOCmU.

3akoHOJAaTeNbHbIE W  HOPMAaTHBHBIE  IIPAaBOBbIE  OCHOBBI  YIpaBJEHUS  OE30MACHOCTHIO
KU3ZHEJCSATENIbHOCTH. JKOHOMMYECKHE OCHOBBI YIpaBlieHusi Oe30macHOCThio. CTpaxOBaHHWE PHUCKOB.
I'ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4 O0bemM yueOHOM TMCHUIITHHBI

Bun yueOHo# padboThl 3E06LeMA1p;c;I:l.mngl:Tp.q.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi padoTa — ayIUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTeJibHas paboTa 1,67 60 45
Iloocomoska k 1abopamopHvim pabomam 0,56 20 15
Camocmosamenvroe uzyyerue pazoenos OUCYUNIUHbL 1,11 40 30
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K 3K3aMeHy. 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Du3nyeckas KyJbTypa U CIIOPT»

1 Heap aucummimHbl — (GOPMUPOBAHUE MUPOBO33PEHMS] U KYJIbTYpPhl JIMYHOCTH, T'PakJaHCKOM
MTO3UIINH, HPABCTBEHHBIX KA4€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEJIBHOCTH B NMPUHATUU PEIICHUM,
CIIOCOOHOCTH HCIIOJIB30BaTh pa3sHOOOpa3Hbie (HOpMbl (PU3UUECKOW KYJAbTYpPBI, CIIOPTAa W TypuU3Ma I
COXpaHEHUs W YKPEIUICHUS CBOErO 3/I0POBbS M 3/I0POBbSI CBOUX OJM3KUX B TOBCETHEBHOW >KH3HU M
npodeCcCHOHANTBHOM JIeATETLHOCTH.

2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4.

3nams:

— HAyYHO-TIPAKTUYECKUE OCHOBBI (PM3MUECKOM KYIbTYPHI U 3I0POBOTO 00pa3a KU3HU;

— BIIUSIHAE O3JOPOBUTEIBHBIX CHCTEM (PU3MUECKOTO BOCIHUTAHUS Ha YKPEIUICHHE 3/I0POBBS,
podUIaAKTUKY TPOPECCHOHATBHBIX 3a00JICBaHUI M BPEAHBIX IIPUBBIUCK;

— crocoObI KOHTPOJISI ¥ OLIEHKU (PU3UIECKOTO PA3BUTHS M PU3UUECKON TTOATOTOBICHHOCTH;

—TpaBuWja W CHOCOOBI IJIAHUPOBAHUS WHIAWMBUIYAJIBbHBIX 3aHATHUM  PaA3IMYHON  IIEJIIEBOU
HANpPaBJIECHHOCTH;

— ucTopuio (pU3MYECKON KyJIbTYpPhl U CIOPTA, MPEACTABICHUE O 3HAYMMBIX CIIOPTHBHBIX COOBITHSIX
HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHSI, BAXKHEHIITNE JOCTHIKEHHUS B 00JIACTH CIIOPTAa;

— cnoptuBHbie Tpaguuuu PXTY um. J[.M. MenaeneeBa, HIOMHHUTh O MOJBUrax CIOPTCMEHOB B I'OJIbI
Benukoit oreuectBernnoi BorHbI 1941-1945 rr..

Ymems:

— MO/JIEP)KUBATh  JIOJDKHBIA ~ YPOBEHb  (DM3MYECKOW TOATOTOBICHHOCTH [UIsi  oOecrieueHus
MTOJTHOLIEHHOU COIMaIbHOM U MPO(ECCHOHATBHOU AeATEIHHOCTH;
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— UCMOJIb30BaTh OCHOBBI (PU3MUECKON KYIBTYPHI JJISI OCO3HAHHOTO BBIOOpPA 370pOBbECOEpEraroLInX
TEXHOJIOTUH C yU€TOM BHEIIHUX U BHYTPEHHUX YCJIOBHUH peain3aliuu npodeccnoHalbHOM e TeNbHOCTH;

— CaMOCTOSITENIHO 3aHUMAThCsl PU3NYECKON KYJIbTYPOH U CIIOPTOM;

— OCYILECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M co0JIt0/1aTh IPaBUIla TUTHEHBI U
TEXHUKHU O€301aCHOCTH.

Braoemy:

— CpeACTBaMH M METOAMHU YKPEILJICHUS 3/J0POBbSI, PU3NYECKOTO CAMOCOBEPIIEHCTBOBAHNUS;

— IOJDKHBIM YPOBHEM (PU3NYECKOM MOATOTOBICHHOCTH, JUIsi 00ECIIeUeHUs MOTHOIICHHOW COIMaTbHOM
1 Ipo(heCcCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Ilpeomem @uzuueckas kynomypa u cnopm. Ucmopus @PKuC.

1.1. [IpeameT ¢pusnueckas KyIbTypa U CHOPT.

3ajauu ¥ MECTO TUCIUILIMHBI B IOArOTOBKE OakanaBpa. Opranu3zanusi yaeOHOro mpoiecca B paMKax
necTByronell peHTUHIOBOM cucTeMbl. TpeboBaHuUs K 3a4eTy.

1.2. Ucropus cnopra.

[Ipoucxoxaenue ¢puznyeckux ynpakHeHui u urp. pesHue onumnuaasl. OIMMINUNACKOE JBUKEHHUE.
CriopTuBHBIE 0011I€CTBA: UCTOPUS (PU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX OpraHu3anuil. CriopTcMeHbl
B rojisl Benmnkon 0Te4ecTBEHHON BOMHBI.

Pazoen 2. Ocnoswl 300posoco obpasza scusnu.

2.1. BpaueOHbIil KOHTPOJIb U CAMOKOHTPOJIb Ha 3aHIATUSIX GU3NYECKOHN KYJIbTYpPOU U CIIOPTOM.

BpaueOHbIii KOHTpPOJIb U  BpaueOHOE OcBUieTenbcTBOBaHUE. [legarormyeckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bl, MOKA3aTelIH, KpUTEepUH U OLEeHKHU. lIpodunakTika COPTUBHOTO
TpaBMaTu3Ma. OCHOBHbIE BHJbl TpaBM Y pas3HbIX crenuanuszanuil. Oka3aHue MNepBOM MOMOIIM JUIs
CTYJACHTOB BY30B XMMHKO-TEXHOJOIMYECKOTO IPOQUIISL.

2.2. 'mruenndeckoe o0ecriedeHne 3aHITUI 03I0POBUTEIIBHON (PU3NUECKON KYJIBTYPOil.

['uruena ¢usnueckoro BOCHUTaHUS W cHopTa. PexuMm nNuTaHUS NOpU 3aHATUIX (DU3HUECKON
KynbTypoit u cnoptoM. ConnanipHas rurneHa. CounanbHO-OMAacHbIe 00JIE3HU U MEPBI IPOPUIAKTUKH.

Pa3zoen 3. Buonoeuueckue ochogvl (husuueckot Kyabmypvl U CHOPMA.

3.1. Buonornueckue ocHossl PU3MUYECKOU KYJIbTYPhI u CIIOPTA.

OpranusM 4enoBeKa KakK €auHas caMmopa3BUBarollascs Ouojoruueckas cucrema. dusznueckoe
pa3BUTHE uyeloBeKa. [lBurarenbHasi aKTUBHOCTh M €€ BIIMSHHME Ha YCTOMYMBOCTb, M aJalTal[MOHHbIE
BO3MOYHOCTH YeJIOBEKa K YMCTBEHHBIM U (PU3MUECKUM Harpy3kam IpH pa3InyHbIX BO3JEHCTBUIX BHELIHEH
Cpebl.

3.2. O0pa3 )K13HU U €r0 OTPaXKEHHE B MPOPECCUOHAILHOM 1EATEIbHOCTH.

310pOBbE 4YEIIOBEKAa KaK IIEHHOCTh. 3JI0pOBBIM 00pa3 >XKU3HU W €ro cocrapismonme. Poms u
BO3MOXHOCTU (PU3UYECKON KYyIbTYphl B oOecriedeHuH 310poBbs. ColuanbHbIA XapakTep MOCIEACTBUM s
3JI0pPOBbsSI OT YIOTPEOIEHUSI HAPKOTUYECKUX CPENICTB U IPYTUX NCUX0aKkTUBHBIX BeuecTB (IIAB), nonunra u
MUIIEBBIX J100aBOK B CHOPTE, alKoroyis U TabakoKypeHMs. JOMMHI Kak HMCKYCCTBEHHOE IOBBIIIECHUE
¢buznyeckoit paboToCIOCOOHOCTH U €r0 OTPULIATENbHBIE MTOCIIEICTBUS.

Pa3zoen 4. Ilpogheccuonanvro-npukiaouas gusuveckas Kyiomypa u Cnopm.

4.1. O6mas ¢pu3uvecKas v CIIOpTUBHAS MOATOTOBKA CTYIEHTOB B 00pa30BaTeILHOM IIpoliecce.

Metonuyeckrue NpUHLUIBL (PU3HMUECKOro BocmuTaHusA. OCHOBBI M ATanbl OOY4YEHMs JIBUIKEHUSIM.
Pa3Butne ¢usnueckux kadectB. DopMHpoBaHHME IICHUXMYECKMX KauecTB B Mpolecce (QUINYECKOro
BocnuTanus. CrnoptuBHas noaroroBka. CTpyKTypa HOJATOTOBJIEHHOCTH CIIOPTCMEHAa. MaccoBblif COPT U
CHOPT BBICIIUX JOCTHXKEHUM, UX 11eJIK U 3a71a4i. CIOPTUBHBIE COPEBHOBAHUS KaK CPEJCTBO U METOA 0OIIei
Y CIIeNHMAIbHON (PU3UYECKOM MOITOTOBKHU CTY/ICHTOB.

4.2. dusznueckas KylabTypa U CIIOpT B PO(ecCHOHANBHOM 1esTenbHOCTH OakanaBpa.

JlnuHas ¥ couMambHO-PKOHOMUYECKAsh HEOOXOAUMOCTh NMCUXO(U3UUECKON MOJrOTOBKU YEIOBEKa K
Tpyay. Mecto IIIIPII B cucteme moAarotoBku Oyaymiero cnernuanucra. [IpousBoiacTBeHHast punyeckas
KynbTypa u crnopt. [IpousBoactBenHas rumHactuka. OcobGeHHocTH BbpIOOpa (OpM, METOIOB U CPEJACTB
¢bu3uMYecKON KyJIbTypel W cHopta B pabodee u cBOOOmHOE Bpemsi creruanucToB. [IpodmmakTuka
npodeccuoHaIbHBIX 3a00JieBaHUN cpeacTBaMU (U3MYECKON KylbTypbl M cHopTa. JlomoJHUTENIbHbIE
CpelCcTBa TOBBIMICHUS OO0mIeH W mpodeccuoHaTbHON PaboTOCTIOCOOHOCTH. BnusiHMe WHIMBUITYaTbHBIX
0COOEHHOCTEN M CaMOCTOATEIbHBIX 3aHATHI (PU3NUECKON KyJIbTYpOIl M CIIOPTOM Ha OPraHU3M.
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Pazoen 5. Bocnumamenvnas paboma.

Ilens BocmuTaTenbHOW pabOTBl — CO3JAAHHME YCIOBUM JUIsl AKTUBHOM JKM3HENEATEIbHOCTU
oOyuaroumxcs, UX rpakJJaHCKOTO CaMOOTpeIesieH s, TPO(HEeCCUOHATILHOTO CTAHOBJICHUS U UHAUBUIYaJIbHO-
JUYHOCTHOW camopeanu3alid B CO3UAATEIbHOW AEATEIbHOCTH Ui YJIOBJIETBOPEHHUS MOTpeOHOCTEH B
HPaBCTBEHHOM, KyJIbTYPHOM, HHTEJUIEKTYaJIbHOM, COLIMAJIBLHOM U IIPO(ECCUOHATLHOM Pa3BUTHH.

BocnuratenbHas paGota Ha kadenpe ¢(usmueckoro BOCIUTAHHUS HalpaBieHa HAa OpPraHU3alUI0
BOCITUTHIBAIOILEN CPEIbl U YIPABICHUE PAa3HBIMU BUJAAMHU JESITEIBHOCTH OOYUYaAIOUIUXCS C 1EJIbI0 CO3JaHMs
YCIOBUH JUIsl MX HPHUOOIIEHUS K COLUOKYIBTYPHBIM M JIyXOBHO-HPaBCTBEHHBIM LIEHHOCTSIM HapoJIOB
Poccniickoit ®denepanun, MOJHOLEHHOIO pPa3BUTHS, CAMOPA3BUTUSA W CaMOPEAIM3ALUU JUYHOCTU IIpU
aKTUBHOM y4aCTUU CaMUX 00Yy4aroIIuXcsl.

Hanpasnenus 1 Buapl AesITEIbHOCTH 00ydaroluxcs B BocrnurarenbHoi cucreme OOBO:

1. TlatpuoTnyeckoe — TeMaTuuyeckasl uccienoBareiabckas padorta. Tema: «[logBur cnmopTcMeHOB B
roasl Bemukoit OreyectBeHHO# Boiiaer 1941-1945rr.%»

2. ®uznyeckoe, KyJIbTYpHO-TBOPUYECKOE — POPMUPOBAHUE Yy 00yUAIOIMIUXCST OEPEKHOTO OTHOIICHUS K
KyJbTYpHOMY HAaCIEOUI0 M TpaaulusM MHOTOHAlMOHaIbHOrO Hapoaa Pocculickoit ®enepanuu
MIOCPEJCTBOM U3Y4YEHHUS HallMOHAJIbHBIX BUJIOB CIIOPTA.

4 O0beM yueOHOM TMCHUIITHHBI

Bua yue6noii pagoTs: Bcero 1 cemecTp 4 cemecTtp
3E Axkan. 4. 3E Axkan. 4. 3E | Axkapn. u.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 2 72 1 36 1 36
KonrakTHas padora: 2 72 1 36 1 36
Jlexmym 0,22 8 0,11 4 0,11 4
[Tpaktnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Buja uToroBoro KOHTpoJIs: 3auér 3auér
. Bcero 1 cemecTp 4 cemecTtp
B yuebnoii padorer 3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 2 54 1 27 1 27
KonrakTHas pabora: 2 54 1 27 1 27
Jlexuun 0,22 6 0,11 3 0,11 3
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Buja uTOroBoro KOHTpoJIsi: 3auér 3auér

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 pU3NUYecKol KyJbType H CIOPTY»

1 Heap aucuumiaumebl — GopMupoBaHue (U3NUECKON KyIbTYphl JMYHOCTH U CHOCOOHOCTH
HaIPaBJIEHHOTO MCIIOJIb30BaHUs Pa3HOOOpPa3HBIX CPEACTB (U3UYECKON KYNbTYphl M CIOpPTa, TypU3Ma JUIs
COXPAaHEHHUS M YKPEIUICHHs 3/I0pPOBbs, MCUXO(PU3NYECKOM MOArOTOBKM M CaMOIOATOTOBKH K Oynyien
podeccuoHaIbHOM 1eATENbHOCTH, TOJIYYEHUN HAaBbIKa B OJIHOM M3 BHIOPaHHbBIX BUJIOB CIIOPTA.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obaaoams clieayOIUMA KOMIIETEHIMSIMA U UHIUKATOPAMU UX JOCTH)KECHHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4.

3nams:

— HAYYHO-IIPAKTUYECKHE OCHOBBI (PM3NYECKOM KYIbTYpHI U 3/I0pOBOr0 00pasa *KU3HU;

— BIMSIHME O3/JI0POBUTEIBHBIX CHCTEM (U3UYECKOTO BOCIUTAHUS HA YKPEIJICHHUE 3/10pPOBbS,
NpOoQUIAKTUKY MPO(ECCHOHATBHBIX 3a00J1€BaHUI U BPEIHBIX PUBbIYEK;

— COCOObI KOHTPOJIS U OLEHKU (PU3NUECKOTO Pa3BUTHUS U PU3NYECKON MOATOTOBICHHOCTH;

—OpaBWJa M CHOCOOBI IUIAHUPOBAHMSI HHAMBUAYAJIbHBIX 3aHATUNA  PAa3IMYHOM  1eleBOU
HaIpPaBJIEHHOCTH;

— cnoptuBHble Tpaguimu MXTHU-PXTY nwm. I.1. Menneneesa.

Ymems:

— HOJAEPKUBATh  JOJDKHBIM  ypoBeHb  (DU3MYECKOM MOJATOTOBICHHOCTH ISl  oOecrneueHus
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MTOJTHOLIEHHOU COIMaIbHOM 1 MPO(GeCCHOHATBHOM NesTEIHLHOCTH;

— UCMOJIb30BaTh OCHOBBI (PU3UYECKON KYIbTYPHI IS OCO3HAHHOTO BBIOOpPA 370pOBbEeCOEpEraroLInX
TEXHOJIOTUH C yU€TOM BHEIIHUX U BHYTPEHHUX YCJIOBHUH peain3aluu npodeccunoHalbHOM e TeIbHOCTH;

— CaMOCTOSITENIHO 3aHUMATbCsl PU3NYECKON KYJIbTYPOH U CIIOPTOM;

— OCYILECTBJISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M coOJI0JaTh IpaBuiia TUTHEHBI U
TEXHUKHU 0€30I1aCHOCTH;

— BBINOJIHATh MHAUBUAYAJIbHO MOJO0OpaHHbIE KOMILJIEKCHI M0 (PU3MYECKOW KYJIbType M pa3iudHbIM
BHJIaM CIIOPTAa;

— OCYILECTBJISITh TBOPYECKOE COTPYJHUYECTBO B KOJUIEKTHUBHBIX (hopMax 3aHATUH (PU3MUEeCcKOn
KYJIbTYpOH U CIIOPTOM;

— BBINOJIHATH IPUEMBI 3aLUTHl U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoemy:

— CpeJCTBaMH ¥ METOAMHU YKPEILJICHUS 3J0POBbs, PU3NYECKOTO CAMOCOBEPIIEHCTBOBAHNUS;

— IOJDKHBIM YPOBHEM (PU3NUYECKOMN MOATOTOBICHHOCTH, JUIsi 00ECIIeUeHUs MOTHOIICHHOW COIMaTbHOM
1 Ipo(heCcCUOHATILHOM e TeNIbHOCTH;

— TEXHUYECKUMH U TAKTUUECKUMHU HAaBBIKAMU B OJJHOM U3 BUJIOB CIIOPTA;

— UCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOMN JIEATEIBHOCTH U MMOBCEAHEBHON
AKU3HU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. OcCHOBBI TOCTPOEHHUS O3JOPOBUTEIBLHOM TPEHUPOBKU. TeopeTnyecko-MeToquuecKue
OCHOBBI (u3nueckoil KynbTypel M cnopra. ConepikaTeibHble OCHOBBI O3JOPOBHUTENIBHON (U3NYECKOM
KyIbTypbl M crnoptra. OCHOBHbIE HAaIlpaBJICHUSA: O3JOPOBUTEIbHO-PEKPEATUBHOE, O03/I0POBUTEIBHO-
peabuIUTallMOHHOE, CHOPTHUBHO-PEAOMIMTALMOHHOE, TUrueHndeckoe. IloBblieHne (QyHKIMOHAIBHOTO
COCTOSIHUSL OpraHu3mMa U (PU3HYECKONW MOJrOTOBJIEHHOCTH. CriocoObl  perjamMeHTaluyd Harpys3Ku:
OU3KyJIbTYPHO-0310POBUTEIbHBIE METOIUKU U cucTeMbl. OCHOBHBIE (ha3bl 03I0POBUTEIBHON TPEHUPOBKH.
OneHka COCTOSIHUS 3/J0POBbS U (PU3UUECKON MOJArOTOBICHHOCTH 3aHUMAIOIINXCS (PU3UUYECKOHN KYJIbTYpOU U
cnoptoM. @ynkunoHanbHble poos! (UCC, AL, XKEJI u T.1.).

Paszoen 2. JIBurarenpHble BO3MOXHOCTHU 4YesloBeKa — BocnuTanue gpusnueckux kauyects. BOCK I'TO.
Metonuka opraHuzauuu U npoBeaeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojeiicTBusi B cdepe
(dbu3uYecKoi KyJabTypbl H cropta. BocnuTanume Qu3MUecKuX KadecTB, OOydaromwuxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEJEHUS CHOPTUBHBIX COPEBHOBAHUN U (DUKYIBTYpPHO-
MacCOBBIX MEPONPUITHNA. XapaKTEepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, NPOBOAMMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJeHJapHbld 1aH (QU3KYIbTYPHBIX M CIOPTUBHBIX Meponpusatuii). OpraHusanusi CHOPTUBHBIX
MeponpusTuil. Onumnuiickas xaptusi. denepanbHble (CleUUalbHbIE, HAIMOHAJIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE OoTHOIIEHUs B crnopte. Fair Play («Yecrnas
urpa») — KaKk OCHOBa 3THYHOro mnoBeneHusi B cnopre. Kogekc croptuBHoil stuku. Ilpodunakruka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komekc BAJIA. MexnyHaponHas KOHBEHIMS O OOprOe ¢
JOTIMHIOM B CIIOpTE.

Paszoen 4. BociurarenbHas paboTta

Ilens BocmuTaTenbHOW pabOTBl — CO3JAAHHME YCIOBUM JUIsl AKTUBHOM JKM3HENEATEIbHOCTU
oOyuaroumxcs, UX rpakJJaHCKOTO caMOOTpeiesieH s, TPO(HEeCCUOHATILHOTO CTAHOBJICHUS U UHAUBUIYaJIbHO-
JUYHOCTHOW camMopeanu3ald B CO3UAATEIbHOW AEATEIbHOCTH Ui YJIOBJIETBOPEHHUS MOTpeOHOCTEH B
HPaBCTBEHHOM, KyJIbTYPHOM, HHTEJUIEKTYaJIbHOM, COLIMAJILHOM U IIPO(ECCUOHAILHOM Pa3BUTHUH.

Bocnurarenbras pabota Ha kKadempe (U3MYECKOTO BOCIHUTAHMS HApaBJieHA Ha OPTaHU3AIUIO
BOCITUTBIBAIOILEN CPEJbl U YIPABICHUE PAa3HBIMU BUJAAMHU JESITEIBHOCTH OOYUYaAIOUIUXCS C 1EJIbI0 CO3JaHMs
YCIOBUH JUIsl MX HPHUOOIIEHUS K COLUOKYIbTYPHBIM M JIyXOBHO-HPaBCTBEHHBIM LIEHHOCTSIM HapoJIOB
Poccniickoit ®denepanun, NMOJHOLEHHOIO pPa3BUTHS, CAMOPA3BUTUSA W CaMOPEAIM3aLUU JUYHOCTU IIpU
aKTUBHOM y4aCTHUU CaMUX 00y4aroIuXxcs.

Hanpasnenus u Buapl AesITEIbHOCTH 00ydaroluxcs B BocrnurarenbHoi cucreme OOBO:

1. IlatpuoTnyeckoe — ydacThe B COpPEBHOBaHUAX, MOcBsmeHHbIXx JlHI0 [loGensr B Bemmkoit
OteuectBennoit Boiine 1941-1945rr. u lato 3amutHrka OTedecTna.

2. duznyeckoe, KyJIbTYpHO-TBOPUYECKOE — POPMUPOBAHUE Yy 00yUAIOIIUXCST OEPEKHOTO OTHOIICHUS K
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KYJIbTYPHOMY HACJIEIUIO U TPAIULNSIM MHOTOHAMOHAIBHOTO Haponaa Poccuiickoit denepanuu:

A. CrygeHueckoe MEXIyHapOJAHOE COTPYAHUYECTBO — MpoBeacHHe CrapTakuajabl WHOCTPAHHBIX

CTYJICHTOB;

b. Yuacrue B Cnaprakuage PXTY um. J[.11. MenaeneeBa 1o pa3indHbIM BUIaM CIIOPTA;

B. J106poB0s1bu€CTBO — IOMOILIb B [TOJATOTOBKE U MIPOBEIEHUSI COPEBHOBAHUM PA3IMUYHOTO YPOBHSL.

4 O0beM yueOHOM TMCUUTIITHHBI

Bi yuebHoii paGoThi Bceero 1 cemecTp | 2 cemecTp | 3 cemecTp | 4 ceMecTp
AKaj. 4. AKaj. 4. AKaj. 4. AKaj. 4. AKaj. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 328 56 92 90 90
KonTakTHas padora: 192 32 64 64 32
[Tpaxtuueckue 3anstus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocTtositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOATEIbHOE U3YUEHHUE Pa3/IeIoB 135.2 23.8 27.8 25.8 57.8
JMCIUTUTHHEI
Buja nToroBoro KOHTpoJIs: 3auér 3auér 3auér 3auér
2.
. Bceero 1 cemecTp | 2 cemecTp | 3 cemecTp | 4 ceMmecTp

Br yuebuoit pagorer AcTp.u4. AcTp.u4. AcTp.u4. AcTp.u4. AcTtp.u4.
OO0uiasi TPy10€eMKOCTb AV CIUNIJIMHBI 246 42 69 67,5 67,5
KonrakTHas padora: 144 24 48 48 24
[TpaxTnueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 1014 17.85 20.85 19.35 4335
JMCUIUTUTHHEI
Buja nToroBoro KOHTpoJIs: 3auér 3auér 3auér 3auér

AHHOTaNUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenue B uHGOpPMAIIMOHHbIE TEXHOJIOTHH»
1 deabr ™Moayiasi — O3HAKOMJIEHHME CTYIEHTOB C TEOPETUYECKHMH, IPAKTUYECKUMH U

METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(GOPMALIMOHHBIX CHUCTEM. B pamkax u3ydyeHUs MOAYNs y
CTYICHTOB (OPMUPYIOTCS TEOPETUYECKHE 3HAHHMSI M MPAKTUYECKHE HAaBBIKM 10 HHCTPYMEHTAJIbHBIM
cpeacTBaM IMporpaMMHoOro obecrnieyeHus. CTyIEHTbl H3y4alOT HAa MPAaKTUKE BUIbl HMH(GOPMAIUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — NpUOOpeTeHHE CTYJEHTAMM IMPOYHBIX TEOPETUUYECKUX 3HAHUN U MPAKTHUECKUX
HaBBIKOB B 001aCTU MH()OPMALIMOHHBIX TEXHOJIOTHI.

2 B pe3yabTaTe H3y4eHHUSI MOYJIsl 00y4aIOLIUIICH J0JIKEeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIlIK-4.1; OIIK-4.2; OIIK-4.3

3nams:

— IPOLECChl, METOJbI MOMCKa, cOOopa, XpaHEHUs, OOpabOTKH, MpPEICTaBICHMsS, PaCIpOCTPAHECHUS
nH(pOpMAaLIUU U CLIOCOOBI OCYILECTBICHHS TAKMX MPOLECCOB U METOJI0B (MH(POPMAIIHIOHHBIE TEXHOIOTHH );

— COBpPEMEHHbIE ~ HMHCTPYMEHTAJIbHbIE  CPElbl,  MPOrpaMMHO-TEXHUYECKHE  IUIaTGOpMBI U
IIPOrpaMMHBIE CPEACTBA, B TOM YHUCIIE OTEYECTBEHHOIO MPOU3BOJICTBA, HCIOIb3yEMbIE JUISl PELICHUs 3a1a4
npodeccuoHaIbHOM 1eATENbHOCTH, U IPUHLMIIBI UX PaOOTHI.

Ymems:

—BbIOMpaTh M HUCIOJIb30BaThb  COBPEMEHHbIE  MH(POPMAIMOHHO-KOMMYHHMKAI[MOHHbIE U
MHTEJUJIEKTYaJIbHbIE TEXHOJOTMH, MHCTPYMEHTAJbHBIE CpElbl, MPOrPaMMHO-TEXHHUYECKHUE IUIaT(GOpMBI U
IIpOrpaMMHbIE CpEeACTBa, B TOM 4HCIE€ OTEUYECTBEHHOIO TMPOM3BOACTBA, JJIi pEUIeHUS 3aaay
pohecCHOoHANTBHOM JIEATEITLHOCTH;
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— QHAJIM3UPOBATh TPOQPECCHOHANIbHBIE 3a/layd, BBIOMpPATh W MCHOJB30BaTh moaxomsmue WT-
TEXHOJIOTHH.

Bnaoemy:
— HaBBIKaMH palOTHI ¢ JeKamuMu B ocHoBe U T-pemiennii JaHHbpIMU;
— HaBBIKaMHU MIPUMEHEHUS COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX Hu

MHTEJJIEKTYaJIbHBIX ~ TEXHOJIOTMH, WHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHCIE OTEYECTBEHHOTO
MIPOM3BOJICTBA, JIS PEeLIeHHs 3a7a4 Ipo(ecCUOHAIbHON eI TENbHOCTH.
3 Kparkoe coaepxxanue MOIYJIst
1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil

Pa3zoen 1. Beeoenue 6 ungopmayuonnvie mexnoniocuu.

1.1. CtpykTypa omnepalMOHHBIX CHUCTEM, MaKeThl NpUKIaAHBIX mnporpamym, Microsoft Office.
Knaccudukanuss mporpammusix cpenctB. CucremMHoe W TpHKIaaHOE mporpammHoe obecreuenue [1K.
0630p onepanuonubix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kparkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpeqa WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKUME.

1.2. TexcroBbiii pemaktop WORD, penakTtopel MareMaTHU4eCKMX M XUMHUYECKUX (Qopmyd.
Bo3moxHOcTH co3manus 3neKkTpoHHbIX npe3eHTauuil (Power point). Co3naHue TOKyMEHTOB Pa3IMYHBIX
dbopm (craHmapTHBIX W HecTaHmapTHeIX). Co3gaHue W pEJaKTUPOBAHHWE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTUYECKUMU U XUMHUYECKUMHU (POPMYyIIaMHu.

1.3. Tabnmuunsiit npoueccop EXCEL: 00630p, Tunbl U agpecanus siueek, Gopmar sueeK, BCTPOCHHbIE
¢yukuun, popmaruposanue tTabnuu. EXCEL: Bo3MoxHOCTH TaOIMYHOTO peaKTOpa U UCIOJIb30BaHUE €TI0
Ui pelieHns nHGOPMAaLMOHHBIX U UHXEHEPHBIX 3a1a4. [locTtpoenue rpadukoB u quarpamm.

1.4. EXCEL. Onepauun c¢ MaccuBaMu. Pa3pa®oTka M peanusanusi NPOCTEHIIMX alrOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEH pemakTopa (HaX0XXJICHHE MaKCUMAJIbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTA
BEKTOpa W MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JIEMEHTOB BEKTOpa M MAaTpPHUIIbl, BBIYUCICHHE MaTPUUHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmuu. Pemenue CIIAY ¢
HCI0JIb30BaHUEM 00OpaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpadgukoB u auarpamm. Pacuer (QyHKUHMOHAIbHBIX 3aBUCUMOCTEH H
MIOCTPOEHHE rpapuueckux n300paxkeHuil ¢ ucnosb3oBaHueM crangaptHeix ¢yHknuit EXCEL u macrepa
¢yukuuil. [TocTpoeHue noBepxHOCTEH ¢ UCIOIB30BaHUEM MacTepa auarpaMmm. [locrpoenue nuHuiA TpeHaa.

Pa3zoen 2. Ancopummol u ocnoswl npoepammuposarnus Ha szvike MATLAB.

2.1. Anroputmsl, Tunel anroputmoB. [lonsitue anroputma u ero cpoicTBa. CrnocoObl 3amucu
QIrOpUTMOB. MOIYIbHBI NPHUHLIMI IOCTPOCHHS aJTOPUTMOB M Iporpamm. Ilaker KoMmbrOTEpHOM
matematuku MATLAB. XapakTepuCTHKU $3bIKOB MPOTrpaMMHUpPOBAHUS. ODBONIONMS M KilaccuUKaIus
SI3BIKOB [IPOrpaMMHUPOBAHUS, HMMIIEPATHUBHBIE, (yHKIIMOHAIbHBIE, JIOTUYECcKUe, 00BEKTHO-
OpUEHTUPOBaHHbIEC, UX KOMOuHanuu. [IoHATHUS TpaHCIAIMN, KOMOWISLUYA, UHTEPIPETAUN, UX Pa3InyUsl.
SI3bIKU TPOrpaMMUPOBAHUSI BBICOKOTO YpoBHs. CTPYKTYpPHOE NPOrpaMMHpOBaHue, ero ocodeHHocTu. O630p
MaKeTOB KOMITbIOTEpHON MateMaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl M HPHHLMIIBI CTPYKTYPHOI'O MPOTrpaMMHUpPOBaHUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZJOBaHHE, BETBJIEHHUE, IOBTOPEHHUE), UX
peanuzanun. Onepatopsl si3pika nmporpammupoBanusi MATLAB. OcuHoBnbie pemarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENIbHBIX alropuTMoB. bubnuoreka crannaptHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpaduxkoB GyHKIMH OJHOM W JBYX mepeMeHHbIX. Mcmosib3oBanue QpyHkuuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmienne rpagukoB (3aroJIOBKH, MOIMUCH TIO
OCSIM H TIp.).

2.4. Onepanuu HaJ MacCUBaMU: BEKTOpaMM M MaTpHUIlAMH - CJIOXKEHHE, YMHOXKEHUE,
TpPaHCIIOHUPOBaHUE, oOpallieHre (Inv), BEIYUCICHUE HOPMBI (norm), paHra (rank) v onpeaeauTesns MaTpULIbl
(det). AnropuTMbl HaXOKJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO »JJIEMEHTAa B MAacCUBE, aJIrOPUTMBbI
COPTHPOBKH M MX peanu3anus (Hampumep, Selection Sort).

Pazoen 3. Yucnennvie memoowl. Peanuzayus npocmetiwiux areopummos ¢ cpede MATLAB.

3.1. UnucneHHble METOJbl, XapaKTEPUCTHUKAa W HUX OCOOEHHOCTH, IMOHATHE CXOAMMOCTH METOJa.
DneMeHTbl TEOpPUH MOTPEIIHOCTEH, KiaccuuKaluys MOTPEeIIHOCTeH, a0COoNOTHasT M OTHOCHUTENbHAS
MOTPEIIHOCTh, MOHATHE (YHKUMKM HOpPMBL. BBeneHue B CTaTUCTHKY. AJTOPUTMBI JUISl CTATUCTUYECKOM
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00paboTku HHQOpMAIMK (BBIUMCICHUE TOYEUHBIX W HMHTEPBAJIBHBIX OIEHOK pPE3YyIbTaTOB H3MEpsIeMOM
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkimid min, max, median, var, polyfit,
polyval.

3.2. Ilpubnmxenue pynxuuii. Mutepnonsuus mHorowieHaMu. KycouHnast nHtepnossius (CruiaiH).
Onenka norpemnocty. @ynkunn MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boluucienue onpeneneHHbIX HHTErpajioB, alrOPUTMbI METOJIOB MPSAMOYTOJIbHUKOB, Tparneuui u
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METoA0B. Peanmnzanus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHUS
onpe/eNieHHbIX UHTerpanoB B cpene MATLAB, npuMmeHnenue ctanaapTHbIX QyHKIuUH trapz, quad, integral.

3.4. UccnenoBanue ¢GyHKUMM OJHOW mnepeMeHHOW. Pemenune HenmuuelHoro ypaBHeHus f(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBMHHOTrO jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamust anroputmoB B cpene MATLAB mo 6iok-
CXeMaM U C HCIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢yHkuu onHoil nepemenHoi. [lonck sxcrpemyma ¢yHKuuu BorancnuTtenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ J€JIEHUsS OTpe3Ka IOoIroJjam,
METO/] 30JIOTOTO CEUCHHUsI), X pealn3alnuu Mo OJOK- cXeMaM W C HCHOoJb30BaHHeM pematens fminbnd B
cpene MATLAB.

Pa3zoen 4. Komnwvromephuvie cemu. bazvl 0anHblx.

4.1. KoMnbloTepHbIE CETU: TOMOJIOTMM CeTel, UX XapakTepucTuku. Tomosnoruu cereil: 3Be3/Has,
IIMHHAs, KosblieBass. CeTH 3aKpbITOrO THUMA: JIOKAJbHbIE U PACIpeeieHHbIE CETH, KOPIIOPATUBHbBIE CETH.
[IporpaMMHO-TEXHMUECKOE OO€ECIeYeHue: ajapecanysi, OINepallMoOHHAs CHUCTeMa, aJanTepbl, JpailBepsl,
IIPOTOKOJIbI (0COObIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueld KOMIbIOTEPHl B CETU, HAaIPUMED,
TCP, TCP/IP, UDP).

4.2. I'moGanbubie cetn paznumuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetu UurepHer, Cucrema TenekoHepeHIui. OnekTpoHHass modyra. JlocTym K
nH(popMaMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHaTne 0Oe30macHOCTH  KOMIBIOTEPHOI
nH(pOpMaLUU: HAJASKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHHUS HW3MEHEHUI
HEYNOJHOMOYEeHHbIMM 50 JMIaMu, COXpaHEHWE TaWHbl IEPENUCKH B JJIEKTPOHHOW CETH AJITOPHUTMBI
3aIUThl UH(pOPMALMU: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYChl U 00pbOa ¢ HUMHU. MeTobl peanu3auu
3alUThl HHQOPMALIMK: TPOrPaMMHBIE, allllapaTHbIe, OpraHU3alMOHHBIE.

4.3. npopmanmonnslie cucteMbl. CucTeMbl ynpaBieHHsl OaHKkaMu U 0a3aMu JaHHbIX. PensunonHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl JocTyna K uHpopmauuu. OOMEH NaHHBIMU C JPYTUMH
npuwioxxeHusiMu WINDOWS: TekcToBbIMU pelakToOpaMy U 3JIEKTPOHHBIMU TaOIHUIIAMU.

4.4. Penaunonnas 6aza nanueix ACCESS. ['maBHOe OKHO, MEHIO KOMaHJI, MaHEIb MHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJA M penakTUpOBaHME JAHHBIX B PEKUME TaONULBI U PEXKHUME
KOHCTpyKTOpa. PopMUpOBaHKE 3aIIPOCOB. 3arpOChl IPOCThIE U MHOTOTAOJIIMYHbBIE, 3alIPOCHI C YCIOBUSMU.
Coznanne otueToB U GpopM. TexHosmorus peanu3anuu npocteimux 3anad cpeacrsamu CYBJ[ ACCESS.

2 cemectp — IIpoduibHoe nporpamMmHoe o0ecnieyeHne JJIsl pelieHUs1 3a1a4 NpodecCHOHAIbLHOI
AeATeJIbHOCTH

Pazoen 5. I[IKM Python u ocobennocmu e2o peanuzayuu Ons peuleHusi PAcuemHvlX 3a0ay 6
HAHOUHJICEHePUU.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN sI3bIK MporpammupoBanusi Python: 0630p. Ocobennoctu u
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, ctpykrypa si3pika. OCHOBHbBIE CTPYKTYpBI
JTAHHBIX (CIMCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMHU. ANTOpuUTMbl. OCHOBHbBIE AJITOPUTMHUYECKHE
KOHCTPYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. Bregenue B nporpamMmupoBaHue Ha s3bike Python. Ctpykrypa nmporpammsl, OTCTYIIbI, MOJTYJIH,
omneparopel, (PyHKIMH (MMEHOBAaHHbIE M AHOHHMHBIE), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHAAPTHBIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTka CTPOK, BBOJI/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, IIPOrpaMMUPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasinstomue koHCTpyKuH if, for, while.

5.4. 0030p mpeIMETHO-OPUEHTUPOBAHHOW OubmmoTekn w™oxayned Python mmst wHaydHeix U
MHXEHEePHBIX BbluMciieHud SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBuenue ¢ MATLAB.
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OcHoBHast cTpykTypa AaHHbIX NumPy JUIsi BEKTOPHBIX U MaTpUYHBIX BblunciaeHui ndarray. OcoGeHHOCTH
BBINIOJIHEHUS] JIEUCTBUN HaJ MaTpulaMu (CJIOKEHUE, BBIYMTAHHME, YMHOXKEHHE, OOpallleHHE) Ha S3bIKE
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, paHr). Meronsl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE NMPOU3BEACHUE U (QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxayns matplotlib. dynknuun moxmyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mmapamMeTpoB u
AHHOTUPOBAaHME TPaUKOB.

Pazoen 6. Memoouwl eviuuciumenvuoi mamemamuxu. OcHoHble 3manvl peulenus 3aoay Ha IBM.
Pewenue cucmem nunetinvix anceopauuecxkux ypasuenuti (CJ/IAY).

6.1. IlpssMble U WUTEepallMOHHBIE YMCIEHHBIE METOJbl. DJIEeMEHTbl TeopuM norpemHocteil. [lonsTue
HOpMbI. OCOOEHHOCTH MalIMHHOM apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JEHCTBUIL
HaJ MaTpuuamH (CIOXEHUE, BHIUYMTAHUE, YMHOXKEHUE, oOpaiieHue) Ha s3pike Python, nnopmanuonsbie
MaTpUuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cuctem nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). IloctaHoBka 3anayw.
[Torpemnoctu. MeTospl ¢ UCHOJIb30BaHUEM OOPATHOM MAaTPULIbI M METOJ MHPOCTBIX HTepanuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem moayineit numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurensHas yCTOWYHMBOCTH, CXOAMMOCTH METOJOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpanyeckux ypaBHeHu (CJIAY) u yncino 00ycnoBiIEeHHOCTH.

Pazoen 7. Obpabomxa pesynomamos usmepenus 00HOU Genuuunvl. Ilpubaudicenue @ynxyuu
MHO2OYNEHAMU C OOHOU He3asUcUMol nepemenHou. Pewenue cucmem nenunetinvix ypaeuenuti (CHY)
YUCTEeHHLIMU MEMOOAMU.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JaHHBIX. TOuUeYHbIE U HHTEPBAJIbHBIE OLICHKU. DYHKIHMH
Python. Onpenenenuie kpurepust CTbIOEHTA.

7.2. Tlpubnmwxenue GyHKIUNA. MeToABl WHTEPHOJALIUA 3aBUCUMOCTEH C OTHOM HE3aBUCHUMOU
nepeMeHHou. MHTepnonsuuonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. llpubnmxenne ¢GyHKIUA. MeETOIbI aNmpoOKCUMAlMM 3aBUCUMOCTEH C OJIHOM HE3aBUCHUMOU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanume Qynkuuit  Python mns
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4. AnmropuT™MBI METOJZIa MPOCTONM HMTepanuu U Merona Herotona - Padcona mis pemenus CHY.
CKOpOCTh CXOUMOCTH, OLIEHKU norpemnocTy. Peanuszanus meronos B Python.

7.5. Meroauka HCTIONb30BaHUs peliaresneil B Moayse scipy.optimize, pyHkuuu root scalar, root.

Pazoen 8. Pewenue 3a0au MHO20MEPHOU ONMUMUZAYUY YUCTIEHHBIMU MeMOoOoamu. AHanu3 u peuwierue
ougpepenyuanbhbix ypasHeHull YUCIeHHLIMU MEMOOAMU.

8.1. Knaccudukanusa 3amad ¥ METOJOB ONTHUMM3ALMU. MeToa TIpaJueHTHOro crmycka. Merton
nedhopMupyeMoro MHOrorpanauka. Peanusamus metonoB B Python.

8.2. Bctpoennsie Metonbl SciPy. Boibop pemiarens B Moayne scipy.optimize BerpoeHHble MeTO1bI
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. AiropuT™Mbl METOJIOB pelieHus auddepeHuanbHbIX ypaBHeHH. Metoasl Jitepa u ero
Moaudukanuu. Peanuzauus meronoB B Python. BriGop pemiarenst B monyse scipy.integrate, QpyHKUuU
solve ivp, solve bvp.

4 O0beM Moy U BUJbI Y4eOHOH padoThl

Cemectp
Bcero
B yue6HOi paGoTI 1 cemectp 2 cemecTp
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO0uiasi TPyA0€MKOCTh MOAYJIst 6 216 4 144 2 72
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 3,78 136 2,36 85 1,42 51
B TOM 4mcJjie B popMe NPAKTHYeCKON NOATOTOBKH | [ 36 0,50 18 0,50 18
Jlexuuu (JI) 0,47 17 0,47 17 — —
[TpaxTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM uucie B popme npakTuyeckoi noarotoBku | 0,50 18 0,25 9 0,25 9
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Jlaboparopusie padboTs! (JIP) 1,89 68 0,94 34 0,94 34

B TOM uucie B popme npakTuyeckoi noarotoBku | 0,50 18 0,25 9 0,25 9

CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21

CamocrosTeTbHOE H3ydeHHE pa3AeioB MOIYJIS, B TOM
YHCJIC IIOATOTOBKA K MMPAKTUYCCKUM 3aHATUAM,
ab0paTOpPHBIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTH€ BHUJIBI CAMOCTOSTEIBHON PabOTHI

1,21 | 43,8 0,64 23 0,57 | 20,8

KonrtakTHas camocrositenbHas paboTa 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer — — + +
JK3aMeH + + — —
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 1 0,4 B —
CaMOCTOATENFHO U3YUYCHHUE PA3/ICTIOB MOIYJIS 35,6 35,6 -
Buja nTOoroBoro KOHTpoJIsi: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Actp. 3E Actp. 3E Actp.
. . .
OO0uasi TPyA0€eMKOCTh MOAYJIsl 6 162 4 108 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 3,78 102 2,36 63,75 1,42 | 38,25
B TOM 4HcJjie B (popMe NPaKTHYECKOI MOATOTOBKHU 1 27 0,50 13,5 0,50 13,5
Jlexmm (JI) 0,47 | 12,75 0,47 12,75 — —
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM uucJie B popme npakTuiyeckoit moarotoBku | 0,50 | 13,5 0,25 6,75 025 | 6,75
Jlaboparopusie padoTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM uucie B popme npakrtudeckoit moarorosku | 0,50 | 13,5 0,25 6,75 025 | 6,75
CamocrositesabHast padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamocrosTebHOE H3ydeHHE pa3aeoB MOIYIS, B TOM
YHUCJIC IIOATOTOBKA K MMPAKTUYCCKUM 3aHATUAM,
a00paTOpPHBIM paboTaM, MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, IPYTH€ BUJIBI CAMOCTOSTEIBHON PabOTHI

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

KonrtakTHas camocrositenbHas paboTa 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs

3auer — - + +
OK3aMeH + + — —
KoHnTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHs 1 0,3 1 0,3 B -
CaMOCTOATENHFHO U3YUYCHHUE PA3/ICTIOB MOIYIIS 26,7 26,7 -
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«BBeeHne B HAHOMHKEHEPHU IO

1 Heab JMCUMINIMHBI — U3YYEHHE OCHOBHBIX IIOHATHA M METOJOB HAHOWH)KCHEPUH, H3Y4YECHHE
Croco00B MOIy4YeHHs U TpeOOBaHUI K HAHOCTPYKTYpPUPOBAHHBIM MaTepHuajaM U HaHOMaTepuaiaM, a TaKxKe
UX IPUMEHEHHE B (papMalleBTUKE, OMOTEXHOJIOIMH U XMMHYECKO TEXHOJIOTUH.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 10JI/KEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIlIK-1.7; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.2; OIIK-7.3.

3nams:

— OCHOBHBIE MTOHSATHS, OIIPEEIICHNUS, KJIacCU(PUKAIIH, UCII0JIb3yeMble B HAHOMHKEHEPHH;

— OCHOBHBIE METO/IbI OJIY4YEHHUS Pa3IMUHbIX HAHOMATEPUAIIOB;

— OCHOBHBI€ MTOAXO0/IbI K MOJEJIIMPOBAHUIO HAHOCTPYKTYP;
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— OCHOBHBIE  TUIIBI ~ AHAJIUTUYECKOTO  OOOpYAOBaHHUSA, HCIOJB3YyeMOTro Ipu  pabore ¢
HaHOMAaTepHUalaMy;

— OCHOBHBIE 00J1aCTH IPUMEHEHHS] HAHOMATEPUAJIOB;

— OCHOBHBIE aCIIEKThI, CBSI3aHHbIE C 0€30I1aCHOCTHIO MPU MOJYYEHUH U paboTe C HAHOMaTEepUaIaMU;

Ymemns:

— CaMOCTOSITEJIbHO TPOBECTU KJIAacCU(UKALMIO HAHOCTPYKTYPHUPOBAHHOTO Marepuajla U JAaTh
pPEeKOMEHJALNY, HAa KaKOM aHaJUTHYECKOM OOOPYJIOBAHUU MOXHO OLEHUTh (QHU3UKO-XUMUYECKHE U
CTPYKTYpHBIE CBOMCTBA 3TOr0 MaTepuaia;

Braoemy:

— HaBBIKaMH K cOOpy, aHaIN3y U CUCTEMATH3aluu HHPOPMAIMH 110 pacCMaTPUBAEMON TEMaTHKE.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

[Ipeamet u MeToapl M3ydaeMoi nucuuiiuHbl. Llenn u 3agaun kypca. Onurcanre OCHOBHBIX pa3/iesioB
Kypca. CTpyKTypa Kypca U NnpaBujia pediTUHIOBOM CUCTEMBI.

Pasoen 1. Hanoumswcenepus 6 mexHono2usx npoussoo0Cmed  J1eKapCmeeHHbIX — Cpeocms,
OuomexHonIo2UU U MAMEPUANO8 MEOUYUHCKO20 HAZHAYEHUS.

1.1. OcHOBHBIE ONpeAeseHs] U MOHATUS B HAaHOMH)XXEHepuu. MecTo 0O0bEKTOB HAHOMETPUUYECKOTO
Macmitaba B OKpykaroieM Mupe. BozmoxkHocTi HaHOTeXHOI0THi. OCHOBHBIE HapaBlIeHUS! B IPUMEHEHUU
HaHoTexHoJorui. Knaccudukauust HaHOCTpyKTyp U HaHOMarepuaioB. Hampasienus pa3Burusl.

1.2. Hanounxenepust ansa papmaneBtuku. HaHogacTuiel kak cpeicTBa JAOCTABKU JIEKAPCTB U Kak
HOBas (hopMa JIeKapCTBEHHBIX IpenapaTtoB. HaHopazMepHble CUCTEMbI JOCTaBKU JIEKaPCTBEHHBIX BELIECTB.
Cucrembl TOCTaBKH HAa OCHOBE HAHOTPYOOK M HaHOCHED.

1.3. CBs13b HAHOMHKXEHEPUHU U XUMHUYECKOH TexHoJoTHH. [loydeHre HaHOYACTHIl 1 HaOMaTEePHAJIOB
nucneprupoBanueM. @opmuposanue yactuil. [Ipumeps! ncnosb3oBanusa. HaaMomnekynsipHble CTPYKTYPBHI.

1.4. HanounxeHepuss B  MEOUIMHE M JUII  MaTepUaJOB  MEAMIIMHCKOIO  Ha3HAuYEHUS.
Hanoananutuueckass nporeoMuka. buoceHcopHas HaHOAMarHocTuka. HaHouunsl B MOHMTOPHHIE
COCTOSIHUSL TOJIOBHOrO Mo3ra. HaHOMHCTpyMeHThI W  HaHOMaHUNYJISATOpel. HaHoTexHonoruu B
pereHepaTuBHON MEIUIMHE.

Paszoen 2. Memoowr modenuposanus u npoepammnvle nakemsl 0 HAHOUHNCEHEPUL.

2.1. MaremaTtnueckoe MOJECIMPOBAHUE HAHOCTPYKTYp. MHOTrOypoBHEBas CTPYKTypa HU3Yy4E€HUS
HOBBIX MarepuanoB. KBaHTOBasg XxuMus M MOJEKyJsipHas auHamuka. Meron Monre-Kapno. TenneHuuun
pa3BUTHSI HAHOMOIEIUPOBaHUsL. MoIeTMpPOBaHUE CTPYKTYP U MAacCOIEPEHOCA B HUX.

2.2. IIporpaMMHBIE ITaKeThl JUIsI KOMIIBIOTEPHOI'O MOJEIMPOBAHUS HAHOCTPYKTyp. Kilerouno-
aBTOMAaTHOE MoOJeNMpoBaHue. MoOJEIMPOBaHNUE CBOMCTB XHUMHUYECKUX COCIMHEHHH M OWOJOTHYECKUX
BemecTB. [IporpaMMHBII KOMILIEKC /1711 POTHO3UPOBAHUS PACTBOPUMOCTH B CBEPXKPUTHUECKUX (IItOUIaX
OTteuecTBEHHbIE U 3apyOeKHbIE TPOrPaMMHBIE MaKeThl. MoIeTMpOBaHUE CTPYKTYP U MacCOepeHoca B HUX.

Paszoen 3. Memoowi nonyuenuss HaHocmpykmyp u HAaHOMAmMepuanos.

3.1. HoBble HAHOCTPYKTYpUpPOBAaHHbIE MaTepHalibl — asporenu. OnpeseneHue 1 CBOWCTBA a3poress.
Knaccudukanus asporeneid. 307b-Telb MPOIIECC IS TIOJIYUYCHUS a3POTEIICH.

3.2. Heopranuueckue asporenu. Kiaccudukauus HeopraHumueckux asporeneil. Heopranumueckue
a’poresyd Ha OCHOBE IUOKCHAAa KPEMHHU, METOJbl MX MOJy4deHHs U cBoicTBAa. OCHOBHBIE HAaINpaBJICHUS
HCI0JIb30BAHUS.

3.3. Oprannueckue asporenu. Kimaccudukamumss. Metonsl monydeHus. Adlporeim Ha OCHOBE
XUTO3aHA. a3POTEIM Ha OCHOBE ajbruHata HaTpusi. OCHOBHBIE HAIIPABJICHUS UCIOJIb30BaHUS.

3.4. 'ubpuansie adporenu. Krnaccubukamuss u cBoidctBa. Metonpl mnosydenus. (OCHOBHBIC
HaIPaBJIEHUS UCIIOJb30BaHUS.

3.5. Cepxkputnueckas Quouna sl noigydeHust asporenedt. CBepxkputuueckuil ¢urona. Peakrop
BBICOKOTO AaBiieHus. CTauu MpOBEACHUS CBEPXKPUTHUECKOM cylku. Mcnoap3oBaHue CBEPXKPUTHUECKOTO
¢dbmouna B MenunuHae U GpapmareBTuke. CBepXKpUTHYECKas aACcOpOITHs.

Pazoen 4. Ananumuueckue memoowvl 8 HAaHOUHICEHEPUU.

4.1. CranmapTsl, IpeabsBiIsieMble K HAHOTEXHOJOTUU. OCHOBHBIE CTaHAAPThl HAHOTEXHOJIOTHH.

4.2. AHanuTHYeCKHE METOJIbl UCCeI0BaHUs B HaHOMHKeHepuu. [IpocBeunBaromias U CKaHUpYyroIas
AJIEKTPOHHAs] MMKPOCKOIMHM, OCHOBHBIE OIpENEiIeHHMs] M MpUHLIMIIBI paboTel. CkaHHUpyolias 30HI0Bast
MUKpPOCKOTIHS, OCHOBHBIE ONPENENICHUs M MPUHUMIBI paboThl. MoHHOMONEBass MHKPOCKOIUS, OCHOBHBIE
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omnpeJiesieHuss U NPUHLUUIBI paboThl. DOTOAMUCCHOHHAS W PEHTIEHOBCKAas CHEKTPOCKOMNUS, OCHOBHBIE
ONpeJeNieHus] U MPUHLIMUIBI paboThl. PeHTreHoBckas audpakromeTpus. AHaIu3 pazMepa 4acTULl U J3eTa-
MOTEHIIMAJIa, OCHOBHBIE OINpeAeNeHUsI U MPUHIUIBI paboTbl. MUKpOQIIIOUIHBIE aHATUTUUYECKUE CHCTEMBI.
Knaccugukanus. [Ipeumymectsa. Mukpodirongapie yunbl. JleTeKTupoBaHUE B MUKPOQIIFOUTHBIX YHUIIAX.

Paszoen 5. bezonacnocme obpawenus ¢ HaHOMAMepPUALAMU U PUCKU OM UX UCNOTb308AHUSL 8 HCUBBIX
cucmemax.

5.1. I3MeHeHue CBOWMCTB MaTepHaIOB IIPU Iepexoje K HaHopasMmepam. lIpenmmymiectBa M pHCKH
HaHOTEXHOJIOTHA. MUKpo- 1 HaHOOOBEKTHl BOKpYr Hac. Hanodubpusmisl acbecta. [Ipuonsl. YriepoaHbie
HAaHOTPYOKM M HAHOYACTHIIBI JUOKCHIa KpeMHus. HaHowacTunbl TUOKCHZA TUTaHAa U OKCHJA IIMHKA.
OYHKIMOHAIU3UPOBAHNE HAHOYACTHII.

5.2. be3omacHOCTh INPUMEHEHHMS HaHOMAaTepuaaoB. @MakTopbl NOTEHUUAIBHOW TOKCUYHOCTH
HaHoyacTull. [lyTH NPOHUMKHOBEHUS HAHOYACTHUIl B OpraHu3M. B3aummosnelcTBue HAHOYACTHUIl C KIIETKaMH.
Pacnipenenenne HanHowacTuil B opraax u Tkansx. [I[pobrnema cepTudukamym HaHOYACTHIL.

4 O0beM yueOHOI M CHUTIHHBI.

. O0beM IMCHMIINHBI
Buja yueOHo# padoThl 3E Axag 4. | Actp.i.
O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
1,67

CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETIO0B AUCHUIIIIMHbI 59,6 44,7
Buja MTOroBOro KOHTpOJIS: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«MarepuajioBeleHe HAHOMATEPHUAJI0B U HAHOCUCTEM)

1 Henp aMcUMIVIMHBI — OBJIAJIEHUE TEOPETUUYECKUMHU OCHOBaMU (DyHIaMEHTAIbHBIX CBOWMCTB
MaTepHajoB, BKIKOYas MaTepralibl HAHOMETPOBOTO JIMana3oHa.

2 B pe3yabraTe H3y4eHHs JUCHUIIIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIlIK-1.4; OIIK-1.7; OIIK-6.2.

3nams:

— OCHOBHBIE MMOHATHS U XapaKTEPUCTUKU MaTepUaloB 1 HAHOMAaTEPHaJIOB;

— TEOPETUYECKUE AaCMEKThl CHeUu(pUUYECKUX CBOMCTB HaHOMAaTepuanoB (pa3MepHbId 3¢QexT,
KBaHTOBOE OrpaHuyeHHe, 3Q(HEeKT TYHHETUPOBAHNUSA).

Ymems:

— UCMOJb30BaTh OCHOBHBIE TIOHATUS U  ONPEAENCHHS JAUCUUIUIMHBL 1pd  (HOPMUPOBAHUU
yrayOnE€HHbBIX 3HAaHUM B cpepe HaHOUHKEHEPUU;

— 000CHOBBIBaTh CHELU(PUUECKHE CBOWCTBA HAHOOOBEKTOB (MIOBEPXHOCTHHIE CBOMCTBA, ONTHYECKUE
CBOMCTBA, MATHUTHBIE CBOMCTBA).

Braoemy:

— KJaccuukalue MaTepuaioB 1 HaHOMaTEPUaJIoB, 3HAHUAMHU 00 00IaCTIX UX TPUMEHECHUSL

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

[IpenmMer m wmeToAbl M3y4aeMOW AUCUHUIUIMHBL. MEXAUCUUIUIMHAPHBIN XapakTep HAyKd O
Marepuagax U HaHoMmartepuanax. ONucaHUE OCHOBHBIX pa3fefioB AUCUMIUIMHBL [IpaBuia peHTHHTOBOI
CUCTEMBI.

Pazoen 1. Knaccuguxayus nanomamepuaios u HaHoCUCmeM.

Knaccudukanus HanomatepuanoB U HaHocucTeM. Mctopuueckas cipaBka. O61acTH MCHOJIB30BaHUS
HaHoMartepuanoB. OCHOBHbIE MOHATHS U onpeaeneHus. Kiaccupukanys HaHOMaTepraloB U HAHOCTPYKTYP
1o pazMepHoCcTH. OCOOEHHOCTH HAHOOOBEKTOB PA3ITMYHON PA3MEPHOCTH.
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Paszoen 2. Teopemuueckue acnekmol cneyugpuueckux c60UCme HAHOMAMEPUANO8 U HAHOCUCTEM.

Teopernyeckue acrekTbl CHEMPUUECKUX CBOMCTB HaHOMAaTepUalioOB U HaHOCHCTEM. Pa3zMepHbIi
addext. KBantoBoe orpanndenue. Iddext TynnenupoBanus. [loBepxHocTHbIe cBoiicTBa. TepMoamHamMuka
MOBEpPXHOCTU. AOcopbuumsi, aare3us, karaau3. OCOOEHHOCTH ONTHYECKUX CBOMCTB. (OcobeHHOCTH
MarHuTHbBIX cBOMCTB. CaMoopranuzanus u camocOopka.

Paszoen 3. Ocnosnvie munvl HaHomamepuanos u HAHOCUCHEM.

OcHOBHBIE THUIIBI HaHOMATEPHAIOB W HaHOCHCTEM. OOBEKTHI PA3TMYHON PA3MEPHOCTH Ha OCHOBE
yriepojaa: QpysuiepeHsl, HaHOTpYyOkH, rpader, ¢pymieputsl. Heoprannyeckue HaHOMaTEpHAIHI.

4 O0beM yueOHOI M CIUIIIHHBI.

. O0beM IMCHMIINHBI
Bua yueOHo# padoThl 3E Axag 4. | Actp.i.
O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KonTakTHas camocrositenbHas pabota 0,4 0,3
1,67

CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIIMHbI 59,6 44,7
Buja MTOroBOro KOHTpOJIS: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«OCHOBBI TEXHUYECKOT0 PEryJIUPOBAHUS U METPOJIOTUH»

1. Hdeap AMCUMINIMHBI — IIOJIYYEHHUE CTYJIEHTAMH OCHOBHBIX HAyYHO-IPAKTUYECKUX 3HAHUU B
o0jacTu METPOJIOTMM U OCHOB TEXHUYECKOTO peryaupoBaHus Ha Tepputopun PD u 3a pyGexowm,
HEOOXOIMMBIX JUIsl PellieHUs 3a7a4y 00ecreyeHus] eJMHCTBA U3MEPEHUN U KOHTPOJIS KauecTBa MPOJYKIUU
(ycimyr), MeTpoJIorMueckoMy M HOPMAaTHUBHOMY OO€CIEYEHHIO pa3pabOTKH, NPOM3BOJICTBA, HCIBITAaHUMH,
SKCIUTyaTalluy ¥ yTUJIU3ALUU TPOIYKIIUH.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4aIOIIUIICA J0JIKEH:

Obnadams CIeNyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

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

3nams:

-COBpEMEHHbBIE TEHJACHLIUN PA3BUTUS TEXHUKU U XUMUYECKOM TEXHOJIOTUH;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (PU3UKO-XMMHUYECKUX MOKa3aTesiel U UX MOTPEIIHOCTENH;

- 3aKOHOJIATeNIbHYI0, OPTraHU3allMOHHYIO, HAYYHYIO M TEXHUYECKYI0 OCHOBBI OOECIIeUeHNUs EJMHCTBA
MU3MEPEHUH U CTaHAAPTU3ALMH.

-MOPSA0K pa3pabOTKHU, YTBEPKICHHUS U BHEIPEHUS CTAHIAPTOB, TEXHUUECKUX YCIOBHUH U Apyron
HOPMAaTUBHOM U HOPMAaTHBHO-IIPAaBOBOM JOKYMEHTALINH;

- TEepCHeKTUBBl TEXHUYECKOTO pa3BUTHSI U  OCOOEHHOCTHU JESITENbHOCTH  OpraHu3alui,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-IPAaBOBOIl OCHOBE B OOJACTM TEXHUYECKOTO PpErylIHpOBaHUS HU
YIPaBJIEHUSA KA4€CTBOM;

-OCHOBHBIE (POPMBI MOATBEPKAECHUS COOTBETCTBUS, YYACTHHUKOB pabOT MO cepTU(UKALNHU, CXEMbI
ceprudukanuu u nexinapuposanus B PO u 3a pydexxom.

Ymems:

-IIPUMEHATH METOJbl ¥ MCIOJIb30BaTh MPUHIIMIIBI CTAaHIAPTH3AUNA TIPU pa3paboTKe HOPMATHUBHBIX
JIOKYMEHTOB;

-IpUMEHATh Ha mpakTuke denepaibHbIE 3aKOHBI W MEXKIYHAPOIHBIE PEKOMEHIAIIMU B 001acTH
METPOJIOTHH ¥ TEXHUYECKOTO PEryITUpOBaHUs;

-IPUHUMATh y4acTHE B MPOIIECCax MOATBEPKICHUS COOTBETCTBUS PAa3HOTO YPOBHS- aKKPEIUTAIIUH,
MpUEMKE, SKCTIEPTHU3E, JIMIICH3NPOBAHIHU, TOCKOHTPOJIC U HAA30DE;
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-MCIIOJIB30BaTh TEXHUYECKUE CPEICTBA M M3MEPEHUs OCHOBHBIX IAPAMETPOB TEXHOJOTHMYECKOTO
IIpolLecca, CBOMCTB ChIPbs U MTPOIYKLIHH.

IIPUMEHATh METOJABI KOHTPOJS W YIPAaBICHUS KadeCTBOM IPOAYKIMHM M IPOU3BOJCTBEHHOIO
rporecca npeIpusaTus;

-aHAJIM3UPOBATh JJAHHBIE O KaUeCTBE MPOIYKLUHU U ONPEAEATh IPUUNHBI Opaka;

Braoemy:

- HaBBIKAMM OCYILECTBIATh MOUCK, KPUTHUECKUN aHAIU3UPOBATh U CHHTE3UPOBATH MH(OpPMALUIO,
MIPUMEHSTh CUCTEMHBIN MOAXO0]1 AJIsl PEeLeHUs TIOCTaBICHHbIX 3a/1a4;

- HaBbIKAMHU HCKaTh HY)KHbIE UCTOUYHUKM MH(MOPMALUU U JaHHBIE, BOCIIPUHUMATh, aHAJIU3UPOBATH,
3allOMUHATh U IepelaBaTh MHPOPMAIMIO C HCIOJB30BAHUEM LHU(PPOBBIX CPEJICTB, a TAKXKE C MOMOIIbIO
QITOPUTMOB TIpU pabOTEe C MOJYYEHHBIMU U3 PA3IMYHBIX HUCTOUYHHUKOB JAHHBIMHU C LENbI0 3()(HEKTUBHOTO
MCI0JIb30BAaHUS MTOJIy4€HHON HH(OpMAaIUK ISl pellieHus 3aau.

- HaBbIKAMHU aHAJIM3UPOBATh, COCTABIATh M NPUMEHATh TEXHUUYECKYIO0 JIOKYMEHTAlLlMIO, CBSI3aHHYIO C
podecCHOHATIbHON JIEATEIIbHOCThIO, B COOTBETCTBUU C JIEHCTBYIOIIMMU HOPMATUBHBIMH JOKYMEHTaMH B
COOTBETCTBYIOIIEH OTPACIIH;

- HaBBIKAMHM IPUHUMATb OOOCHOBAaHHbIE TEXHUYECKHE pEIIeHHs B NPOPECCHOHATIBLHOW JesTebHOCTH,
BbIOMpATh IPPEKTUBHBIE U O€30TIaCHbIE TEXHUUYECKHE CPEACTBA U TEXHOJIOTUHU.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pazoen 1. Memponoeus. OcrhogHble nOHAMUS U NPUHYUNBI

[Ipeamer wmetposorus. Tepmunbl u onpenencHus. 3akoH P® «OO0 obecrieueHWHd €IUHCTBA
m3mepenuit. Knaccudukamus mzmepenuin» OcHOBHbIE (M3MYECKHE W XMUMHUYECKHE BenuuuHbl. CpencrBa
m3MepeHun u wux Buubl [lorpemnoctu wu3MepeHuid. [ocymapcTBeHHass MeETpoOJIOTHUYECKas CiyxKoa.
MexayHapoaHas OpraHu3anus 3aKOHOJaTEIbHOW METPOJIOT U H.

Paszoen 2. Ocnosvl mexnuueckozo pe2ynuposanusl.

3akoHbl PO «O TexHuueckoMm peryaupoBaHumn», «O crangaptuzauuu B PD», «O 3amwure mnpas
noTpebuTesns». TeXHUnYecKue periaMeHTbl 1 HOPMaTUBHBIE TIOKYMEHTHI, IeHCTBYOIIKE HA TeppuTopun PO.

Paszoen 3. Ocnosvl oyenku coomeemcmaeus.

®opmbl  OATBEpKACHHUS  cooTBeTcTBUA. OOs3arenpHas ceprudukanus. JleximapupoBaHUe.
Jlo6poBosibHas cepTudukanus. AKKpeJuTaIusI.

4. O0beM yueOHOH TUCUUILTHHBI

O0beM TUCIUTUTHHBI
Bun yueOnoit paboTbl

3E Akan. 4. | Actp. u.
OO611ast TpPyA0EMKOCTh AUCLUIIITUHBI 2 72 54
KonrakTHasi pa0doTa - ayIuTOPHBIE 3AHATHUSA: 0,89 32 24
Jlexnnn 0,44 16 12
[Ipaxtuueckue 3ansatus (113) 0,44 16 12
B TOM 4ucJe B (popMe MPaKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesibHasi padora: 1,11 40 30
KonrtakTHas camocrositenbHas paboTa 0,2 0,15

1,11
CamMocTosATenTpHOE N3YUYEHUE PA3IeIOB JUCITUTIIHHBI 39,8 29,85
Buja nToroBoro KOHTpoOJIA: 3aver
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5.2 lucuunaMHbI 4acTH, (pOPMHUPYEMOH YYACTHUKAMH 00pPa30BaTe/IbHbIX OTHOLLICHH I
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHMIIINHBI)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MeToabl BBIYUCIUTEIbHOH MATEMATUKH B 321a4aX HAHOMHKEHEeP U

1 Heab IMCUMIVIMHBI — M3y4€HHWE BO3MOXKHOCTEHW TabmuyHoro mpoieccopa Microsoft Excel kak
MHCTPYMEHTa JJIsl peallu3allud METOJOB BBIUMCIMTEIbHOM MaTeMaTUKU NpU PEIICeHWH TUIIOBBIX 3ajad
MOJENUPOBAHUS IPOLIECCOB XUMUYECKOW TEXHOJIOIMH U HAHOUH>KEHEPHUU.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

1IK-3.1; IIK-3.2; 1IK-3.3; I[IK-3.4; IIK-3.5; [IK-3.6.

3nams:

— BO3MOKHOCTH Ta0nuuHoro mnpoueccopa Microsoft Excel kak uHcTpymMeHTa s peanu3anuu
METO/I0B BBIUNCIUTENbHON MaTEMaTUKU;

— IPUHLUIIBI pa3paboTKU pacuE€THRIX Moayliel B Excel ans MoaenupoBaHus MPOIECCOB XUMUYECKON
TEXHOJIOTUU U HAHOMH)KEHEPUU.

Ymemns:

— CTpPOUTHh aBTOMATHU3MpPOBaHHbIE pacuéTHble Moayiaun B Excel ans uyucieHHoro peieHus
MaTeMaTHYECKUX 3a1a4;

— OLIEHUBATh MOTPEIIHOCTH YUCIIEHHBIX METOJIOB;

— UCMOJIb30BaTh YMCJIEHHBIE METOJbI JJISl PELIeHUs 3aJa4y U3 00JIaCTH XMMUYECKOM TEXHOJOTHH U
HaHOMH)KEHEPHH;

— CTpPOUTHh aBTOMaTU3MpoBaHHble Monayaun B Excel miga peanusanum marematuyeckux Mojeneit
MIPOLIECCOB XUMUYECKON TEXHOJIOTHH U HAHOUHKEHEPUU.

Braoemy:

— HaBbIKamMH paboTel B Excel ¢ 1ienpio peanusaniy aBTOMaTU3MPOBAHHBIX PACUETHBIX MOTYJIEH;

— METOJJaMi 4YMCJIEHHOTO pEHIeHHMs] MaTeMaTHYecKUX 3aJady U 3a7ady M3 O0JacTh XUMHYECKOU
TEXHOJIOTUU 1 HAHOUH)KEHEPUH;

— HaBbIKaMHM pa3pabOTKU MOAYJIEH [uid pealu3allii MAaTeMaTUYecKUX MoJeell MpoleccoB
XUMHYECKON TEXHOJIOTUH U HAHOUHXEHEPUU;

— HaBBbIKaMH IMOMCKA KOHCTAHT MaTeMaTHYECKUX MOJIEIIEH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Tabnuunwii npoyeccop Microsoft Excel xax umcmpymenm Onsi peanusayuu Memooos
BbLIYUCTIUMENILHOU MAMEMAMUKU.

1.1. O6mme cBeaeHust o TabauaHOM Mnpoieccope Microsoft Excel.

OO6uuit Bug pabouero smcra Microsoft Excel u snementsl ynpaienus. Tunm u ¢opmaT IaHHBIX.
Beruucnenus ¢ uynucinamu u siueiikaMu. PeraktupoBaHre MaTeEMaTUYECKUX AEUCTBUI € TIOMOIIBIO KOMaHHOM
CTpOKHU. 3a/laHue aBTOMAaTH3UpOBaHHOM umnciaoBod ocu. Cranpaptaelie ¢yHkuuu B Excel. HaBuramus mo
mucTy 6ombiioro oobéma. Boeiienenue u konupoBaHue siueek U popmyn. Pacuér QyHkuuit Ha 3a1aHHOM
UHTEpBaJIe W THocTpoeHue TrpadukoB @yHkumid. Pacuér kycouHo-3afgaHHbIX (YyHKUMNA. VYcioBHOE
(hopMaTHPOBAHUE U TIOUCK C €r0 NOMOIIbIO SKCTPEMYMOB MEPHUOINUYECKUX (HYHKIUH.

1.2. YucneHHbIN pacyéT NPOU3BOAHBIX IIEPBOTO MOPSAIKA.

AHanu3 MOHATUS NPOU3BOJHON NEPBOrO MOpPsSAKA C MO3UIUHU BBIYMCIUTENIBHON MAaTEMaTUKH.
YucneHHbld pacy€T Mpou3BOAHON nepBoro nopsaka. OneHka omuOKU 4YHMCIeHHOro auddepeHInpoBaHus.
Pa3paboTka pacu€THbBIX MOyJIEH.

1.3. Beruucnenue onpeaes€HHbIX HHTETPaIOB YACIEHHBIMU METOIAMM.

AHanu3 TOHATUS ONPENENEHHOTO MHTErpajga ¢ [O3WLUU BBIYMCIUTEIBHON MaTeMaTHKU.
Borunicnenue omnpenenéHHbIX MHTETpalioB  YUCICHHBIMH MeTOoJaMH  (IPSMOYrOJIbHUKOB, Tpamnenui,
nmapa6os). OneHka OmuOKM YHCICHHOTO WHTerpupoBaHus. Pa3paboTka pacuérHeix momyneil. bazoBbie
MIPEJICTaBICHUS] O 3aJadyax XMMHUYECKONW TEXHOJOTMM M HAHOMHXKEHEPHUM, CBOISIIMUXCS K HaXO0XKJIECHUIO
OIIPEACIIEHHOTO UHTETpalla.

1.4. UucneHnHoe pelieHne HelMMHEWHBIX alreOpandeckiux ypaBHEHUH.
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YucneHHble METO/Ibl PELICHUsS HEIMHEMHbIX anreOpandeckux YpaBHEHUH. YCIIOBUS OKOHYAHUS
BbluncineHuil. Jlokanuzauus KopHeW rpaduyeckuM MeToAOM. MeToj IMOJIOBUHHOTO JesieHus. Merton
MIPOMOPLIMOHANBHBIX YacTe. MeTo 1 T0KaIu3aluy KOPHS ¢ UTEPALlMOHHBIM MacIITA0MPOBAHUEM MHTEpPBAJIA.
Pa3paboTka aBTOMaTU3MPOBAHHBIX pacu€THBIX Moyieil B Excel.

1.5. Peanuzauust B Excel o0CHOBHBIX MaTpUUHBIX ONEparuii.

[lonstne wmatpunpl. Tunsl Marpun. CrokeHHEe MaTpull. YMHOKEHHE MAaTpULlbl Ha YHUCIO.
YMHOXEeHHe MaTpullbl Ha Marpuly. TpaHcnoHupoBaHue. OOpaiieHue. BpruncieHue omnpenenuTens
KBa/ipaTHOU MaTpulibl. OCOOEHHOCTH peanu3ali MaTpUYHbIX onepanuii B Excel.

Pemenue cucreM NTMHEWHBIX alredpandeckux ypaBHEHUNH METOJIOM 0OpaTHOW MaTpPHULIBIL.

1.6. O6paboTKa SKCTIEpUMEHTAIBHBIX JaHHBIX B Excel.

[Ipumepbl 3KCrIEpUMEHTANBHBIX JTaHHBIX. ANMPOKCHUMAIUS 3KCIIEPUMEHTAIbHBIX JaHHBIX METOJIOM
HauMeHbIIMX  KBajgpartoB. CucreMa  JHMHEWHBIX  ypaBHEHUH g pacuéra  KOd(pPUIUEHTOB
anmnpoOKCUMHUPYIOLIEro TMOJMHOMa. MarpuuHas Qopma pelieHus 3a7ayd  anmnpoKCUMAalui METOJIOM
HaUMEHBIIMX  KBajapaToB. Peammzanmus wmeroma B Excel.  ABromarmsupoBaHHass  oOpaboTka
SKCIEpUMEHTaNbHBIX JaHHbIX B Excel. ITlombop u mnpoBepka smHuM TpeHga. HeobxoaumocTs
MacIITaOMPOBAHUS SKCIIEPUMEHTANIBHBIX JaHHBIX IS [TOJIy4YEHUsI KaYeCTBEHHOM JIMHUM TPEH/aA.

Pazoen 2. Pacuém npoyeccos 6 peakmopax uoeaibHo2co cMeueHusl.

2.1. YucnenHoe peunieHre 0ObIKHOBEHHBIX TuddepeHunanbubix ypaBHenuit (OY) 1-ro nopsiaka u
UX CHUCTEM.

OV 1-ro mopsinka. UarerpupoBanne OLAY 1-ro mopsiaka. HeobxoauMocTs 3aqanusi Ha4YaIbHBIX U
rpaHnyHbIX ycioBuid. [locranoBka u pemenue 3agaun Komm. SIBHBIN 1 HesBHBIN MeToabl Ditnepa. Meton
Pynre—Kyrtel 2-ro mnopsnaka. Hakomnenue ommOKd IpU YHUCICHHOM peEIIeHUU AuQQepeHInanbHbIX
ypaBHeHUH. OcoOeHHOCTH pelieHus cucteM ud¢epeHnnanbHplX ypaBHeHUU. llocTpoenue pacuéTHbIX
moxyneit B Excel miis uncnennoro pemenus cuctem OJ[Y 1-ro mopsiaka. Hactpoiika mapameTpoB pacuéra ¢
LEeTbI0 MUHUMU3ALUH [TOIPENTHOCTEH.

2.2. MoaenupoBaHue U pacy€T peakTopa UaeaaIbHOr0 CMEIICHHUS.

[lonsiTe peakropa HAEaTbHOTO CMEIIeHMs. THIbI PEeakTOpPOB HAEaIbHOro cMmelleHus. OnucaHue
peakTopa uicalbHOro cMmemieHus: ¢ nomoinpio cuctemMbl OlY 1-ro mopsiaka. ba3oBwie mpencraBieHus o
XUMHUYECKOM KHHETHKe. Peanu3anusi CIOKHBIX KHHETHYECKMX CXEM B IIEPHOJUYECKHX peaKkTopax
uaeanpHoro cMeuieHus. Pazpabotka pacuétHeix Moayneil B Excel, oOecneunBaromux aBTOMaTU3UPOBAHHOE
JNOCTHKEHHE CTAallMOHAPHBIX COCTOSIHMM B MPOTOYHBIX peakTopax. Pa3zpaboTka aBTOMAaTH3MPOBAHHOTO
moxyinsa B Excel juis pacuéra peakropa ¢ MOAMUTKOMN.

Pa3zoen 3. Onpedenenue napamempos mamemamuueckux MooeJel.

3.1. OcHOBHBIE IPUHIIHUIIBI Pa3padOTKH pacuéTHBIX Moayiel B Excel ais MoaenupoBanus mpoIieccoB
XUMHUYECKON TEXHOJIOTUU U HAHOWHKEHEPUU.

I'paduyeckoe cpaBHeHHME pacyE€THBIX M  JKCHEPUMEHTAlbHBIX JaHHbIX. Heob6xoaumocTh
UCIOJIb30BAHUSA  MAaT€MaTUYEeCKOro KpUTEpUus Ui CpaBHEHUS PE3yJIbTaTOB  MOJEIUPOBAHUS  C
SKCIEPUMEHTAJIbHBIMM JaHHBIMU (Ha npuMepe peanuzauuu B Excel Mozenu pocta KyabTypbl
MUKpoopranusmoB). Kpurepuil paccorimacoBaHuss MeEXIy pacd€THBIMH U DKCIEPUMEHTAIbHBIMU
3HAYEHUSIMU U €ro 3aBUCHMOCTb OT 3HAUEHMH MapaMeTpoB mMaTemaruyeckoil mojnenu. HeonHo3HauHOCTH
BbIOOpa KpUTEpHs paccoryiacoBaHusl. ABTOMaTHU3UPOBAHHBIN pacuéT KputepHsi paccoriacoBanusi B Excel.
OcHoOBHBIE TPUHITMIIBI Opranu3aiuu padbodero aucra Excel mpu pa3paboTke CIOKHBIX pacYETHBIX MOIYIICH.

3.2. Pemrenue 3agau ontuMu3anuu ¢ nomouibio Excel.

Hcnonb3oBaHue METOA0B ONTUMM3AIUH JJIs TIOMCKA 3HAUEHUN KOHCTAaHT MaTeMaTHYeCKUX MOJeIeH.
[TocTanoBka 3agauu ontuMusanuu. [loHsTHE MOBEPXHOCTH OTKIMKA. [ TT00aNbHBIE U JOKAIBHBIE ONTUMYMBI,
oBpard. OgHOMEpHass U MHOrOMEpHas ONTUMHU3alusi. MeToa MoOoYepENHOro H3MEHEHUsl MEePEMEHHBIX.
MeTopl TOHMKEHMsSI pa3MEpPHOCTH 3ajaud onTumuzanuu. llouck ypaBHEHHUH KOppPENsIUU MEXY
KOHCTaHTaMH MaTeMaTU4YECKOU MOJIETH C MOMOLIBI0 METO/I0B alpOKCUMAIUH.

3.3. [IpakTuka onpenesieHus KOHCTaHT MaTeMaTUYECKUX MOJICIIEH.

Hcnonb30BaHME HW3y4EHHBIX METOJOB ONTHUMM3AIMHM JUIsl [M0A0Opa KOHCTAaHT MaTeMaTHYeCKUX
MOJIEJIEN IPOLIECCOB XUMHUYECKOM TEXHOJIOIMU. Pacuér MHOrocTtaaviiHOM XMMHUYECKOM pEeaKIUu: aHAJIN3
MEXaHH3Ma Ha OCHOBE »JKCIIEpUMEHTAIbHBIX JaHHBIX, pa3paboTKa MaTeMaTHYeCKOH Mojend u eé
JEKOMITO3HITHS, pa3paboTka pacu€THOTO MOy, MOoAOOp KOHCTaHT. Pacuér mporecca OmopasnoXeHHs
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HUKOTHHA: aHaJIMU3 IIpoHecCa Ha OCHOBC OKCIICPHUMCHTAJIBHBIX OaHHBIX, pa3pa60TI<a MaTeMaTH4YeCKO

MOJENU U €€ NeKOMIO3ULIMSI, pa3paboTKa pac4€THOrO MOIYJIsl, I0100p KOHCTAHT.

4 O0beM yueOHOM TMCHUTIITHHBI

Bun yueOHo# padboThl 3E06LeMA1p;c;I:l.mngl:Tp.q.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlaboparopusie padoTs! (JIP) 1,33 48 36
CamocrosiTeJibHAs padoTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0,4 0,3
1,67

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,6 44,7
Buja uTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«BpIUHCIUTEILHAT MATEMATHKA»

1 Heab AUCHMIUIMHBI — HW3YYCHHE METOJIOB BBIYMCIMTEIBHOW MaTEMaTUKH, OCOOCHHOCTEH HX
QITOPUTMU3AINH, a TAaK)KE BO3MOYKHOCTH BBIOOpA M HMCIIOJIB30BAaHUS JAaHHBIX METOJIOB I YHCJIEHHOTO
pelieHus MaTeMaTHUECKHX 3a/1a4 B 00JIaCTH MOJICITMPOBAHMS M ONITUMHU3AIIMHI TIPOIIECCOB HAHOMHKEHEPUH.

2 B pe3yabTaTe u3y4eHus JUCHUNIUHBI 00YYAIOMIUICS 10JIKEH::

Obnadams CleyONMMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.2; VK-2.3; I[IK-3.1; IIK-3.6.

3nams:

— METO/Ibl YUCJICHHOTO PENICHUS aIreOpanvdecKux YpaBHEHUM U UX CUCTEM;

— MEeTOAbI 00Pa0OTKHN IKCIIEPUMEHTAIBHBIX JaHHBIX;

— YUCJICHHBIC MeTOAbI MU PepeHInpOBaHNS U UHTETPUPOBAHUS;

— YUCJICHHBIC METOAbI ONITUMHU3AIIHH.

Ymemo:

— OIICHUBATH MOTPEITHOCTH YUCIEHHBIX METOJIOB;

— BbIOpaTh YUCIICHHBII METOJ pellieH!s IOCTAaBJIEHHOM 3a/1a4H;

— OOBACHUTH CXOJMMOCTh YUCIEHHOTO METO/1a U MOJTYYCHHBIC PE3yIbTaThl BEIUUCICHUH;

— COYETaTh YHUCJIICHHBIE METOAbl NPHU PEHICHUH PA3IMYHBIX CIIOXHBIX 3a/1ad BBIYUCIUTEIHHOU
MaTEeMaTHKH.

Braoemy:

— METOJIaMH YHMCIICHHOTO PEIICHUSI MaTEMAaTUYECKUX 3a7a9 U 3a7]a4 XUMUYECKOU TeXHOJIOTHH;

— HaBBIKAMH AJITOPUTMH3AIMN YUCICHHBIX METO/IOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

[Ipenmer BbIUKMCIUTENIBHOW MartemMaTuku. [loHATHe 4YuciaeHHbIX MeTonoB. llenm wu  3amaum
muciuiuHbl. Kiaccel 3amad, pemaeMbIX YHCICHHBIMA MeTonaMu. OCHOBHBIE TIOHSTHSA, OIPEICIICHHS,
tepmunosiorus. llorstus ommOkn u ToyHocTH. Bumbl ommbok. ['paduueckoe oTaeneHue pemeHU.
Jlokanuzamuss ¥ yrouyHeHwe peuieHud. MTepallMOHHbIE BBIYHUCICHUS. YCIOBUS OKOHYAHMUS BBIYMCIICHUU.
CX0IMMOCTh HWTEpAIMOHHBIX BBIUYKCICHUN. WHCTPYMEHTBHI BBIYMCIHMTEIBHONW MaTeMaTHUKd. TabmudHbie
MPOIIECCOPHI M IPyrue MaTeMaTHUECKHE TTaKeThl IPOTpaMM: OOIIHE CBEICHUS, Ha3HAUYCHHE, TIPUMEPHI.

Pazoen 1. Yucnennvie memoowvl pacuéma npouzeooHvix. Peuwienue nenuneiinvix ancebpauyeckux
VPABHEHUU, CUCmeM JTUHEUHbIX U HeTUHEUHBIX YPAGHEHULL.

MeToapl YHCIEHHOTO pacuéra MPOU3BOAHBIX IMEPBOTO W BBICIIUX MOPSAAKOB. UnCIeHHBIM pacuér
YaCTHBIX TPOU3BOIHBIX. OIleHKa OIIMOKU YUCICHHOTO qU(dEepeHIUPOBAHMUSL.

WNHTepBanmbHbIe METOABI  PEIICHUS  yPAaBHEHWH: METOJ  TOJOBHHHOTO  JEJICHHS, METOJ
MPOTIOPIMOHANBHBIX YacTed. [IpenmymiecTBa W HENOCTATKHM HWHTEPBAIBHBIX METONOB. KTepammoHHbIe
METOJIbI: METOJI TIPOCThIX WUTEpaIMid, METOJ KAacaTeJIbHbBIX. Y CIOBUS CXOJUMOCTH METOJOB U BO3MOXKHBIC
BBIYUCITUTEIIBHBIC TTPOOIIEMBI.
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UYucneHHble METOJbl pEIICHUs CHCTEM JIMHEHHBIX aireOpanvyeckuX YpaBHEHUN: INpsMble U
uTepauroHHbele. Matpuunblii noaxon. Metonasl Kpamepa, oOpartnoit marpuiel, Koprana—I'aycca u ux
aNropuTMu3anua. Meroa npoCcTbIX UTEpaLUid ISl PELIEHUsI CUCTEM JIMHEHHBIX YPaBHEHUN U MOJU(pUKALIUS
3eiinens. YciaoBUs CXOAUMOCTH METO/I0B, IPUBEJICHUE K CXOSIIEHCS UTEPAallMOHHON dopMe.

OcoOeHHOCTH peLIEeHUs] CHCTEM HEJIMHEHHBIX ainreOpanueckux ypaBHEHUI. MeTox HpoCThIX
UTEpalUi U ero MoIu(pUKaLUKA MPUMEHUTENIBHO K CHCTEMaM HEeJIMHEMHbIX ypaBHeHHH. Meron HbroToHa—
Padcona u ero moauduxamus.

[Ipumeps! pemeHus 3aja4 XUMUYECKONH TEXHOJIOTHH, TPEOYIOUIUX MPUMEHEHHS YHCIEHHBIX METOI0B
pelIeHNs HETMHEUHBIX alreOpanyecKux ypaBHEHUM U CUCTEM YpaBHEHUH.

Pazoen 2. Obpabomka sxcnepumenmanbHbixX 3a8UCUMOCEII.

HNHTepnionupoBaHue  DKCIEPUMEHTANBHBIX  3aBucuMocTed.  [loHATMS  HMHTEpnOJSIMU U
skcTpanoisauu. KycouHo-nuHeliHoe uMHTepnojgupoBanue. VHTepnoiasuuoHHble noiauHOMBL ['paduueckoe
onpejesieHue creneHu noiuHoma. lloHaTne koHeuHBIX pasHocTed. OmnpeneneHue CTENEHU MOJIMHOMA C
MOMOIIBI0  KOHEYHbIX pa3HocTe. OrpaHndyeHWe Ha  HUCIHOJb30BaHME KOHEUHBIX  pPa3HOCTEH.
WNHutepnonsauuonnsld noauHoM Jlarpawka. Ilonartwe pasnenéHHbIX pasHocTed. HHTepnoasnnoHHBIN
noianHoM Herotona.

AnmpokcuManus SKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEM. MeToJ HaMMEHBIINX KBaJApaTOB M €ro
kputepuid. CucremMa JMHEHHBIX ypaBHEHUH i pacuéra Kod(h(PUIHEHTOB alpOKCUMUPYIOLIEr0 MOJIMHOMA.
Matpuunas ¢opma pemeHus 3aJaud annpoKCHMalMy METOJIOM HauMEHBIIMX KBaapaToB. DopMupoBaHuE
XApaKTEPUCTUYECKOM Marpunbl. BbIBOJ OCHOBHOIO pAaCUYETHOIO COOTHOLICHMS. AJNTOPUTMHU3ALMS
00paboOTKK SKCHEPUMEHTAIbHBIX 3aBUCHUMOCTEH. OCOOEHHOCTH MHOTO(aKTOPHON M HENOJMHOMHUAILHOU
AnIPOKCUMALIAH.

[Ipumepsl pelieHus 3a7ad XUMHUYECKOM TEXHOJIOTHH, TPEOYIOIIUX HHTEPIIOIMPOBAHUS JaHHBIX U
anmnpoKcUMaluu (QyHKIHH.

Pa3zoen 3. Memoowl uucirennoco unmezpupogarusi.

UucnenHslid pacy€T onpenes€éHHbIX nHTerpanos. [llar uaterpupoBanus. MeToasl IpsiMOYTrOJIbHUKOB,
Tpanenuii, mnapadon. IlosmMHOMUanbHOE ONMUCAHWE TOJBIHTETPATbHON (YHKIMH C WMCHOJIB30BAaHUEM
ko3 durmentoB Koreca. dakTopel, onpenensioniye OMMOKY YUCICHHOTO HHTETPUPOBaHUSA. UMCIECHHBIN
pacu€r onpenenEéHHbIX HHTErpaioB MmerogamMmu Monre-Kapio.

YucnenHoe pelnieHrne oObIKHOBEHHBIX U depeHIInalbHbIX YpaBHEHUHN U UX cucTeM. Meton Diinepa.
MonudunupoBanusiii Mmetoq Ditnepa. Meron Jiniepa—Komu. Meron Pynre—Kyttel 4 nopsinka. ®akTopsl,
BIIUSIOLIME HA HAKOIUIEHHWE OIIMOKU IMPU YMCICHHOM pelieHud Iup(epeHInaTbHbIX YpaBHEHUH U HX
cucteM. OcoOeHHOCTH pemieHus cucteM auddepeHnunanbHbix ypaBHeHUH. [loctanoBku 3amaun Komm u
KpaeBoii 3aaun. Pemenue 3amaun Ko, OcobeHHOCTH pelieHns KpaeBO# 3a1aum.

[IpuMmepsl pemeHus 3a4ad XMMHUYECKONW TEXHOJIOTMM C HCIOJIB30BAHUEM METOJO0B YHCIEHHOI'O
HMHTErpUPOBAHUS.

Pa3zoen 4. Yucnennvie memoovl 00HOMEPHOU U MHO2OMEPHOU ONMUMUZAYUL.

[locraHoBKa 3ama4 OJHOMEPHOM M MHOTOMEpPHOM onTtuMmu3zanuu. Kpurepuii onTUMuU3anuu.
I'moGanpHple ©  JOoKanpHble onTUMyMbL. Kiaccuukanus MeronoB ontumusanuu. OpgHOMepHas
ontuMm3zanus. Merton nokanu3zauuu ontuMyma. Meton 3o050T0oro cedyeHus. CpaBHEHHE METOJOB
OJHOMEPHON ONTUMH3ALIUH.

MHuoromepHas ontumusanus. MinmocTpanus 4YHMCIEHHBIX METOJOB C ITOMOIIBIO JIMHWM YpPOBHSL.
Metonbl AETEPMUHUPOBAHHOTO TMOMCKA. MeToJ MooYepEéNHOrO M3MEHEHUs IepeMeHHbIX. Merton Xyka—
JlxuBca. Meron ckaHupoBaHus. CpaBHEHHE METOJOB JIETEPMUHUPOBAHHOTO TMOUCKAa. MeToibl
IpaJUeHTHOro Moucka. Meroa penakcauuil. Belbop nepemMeHHON 1 3HaKa HaNpaBJeHUs IIOMCKAa HA OCHOBE
aHaJIM3a 3HAYCHUM YaCTHBIX NMPOU3BOAHBIX. MeToa rpaaneHTa. Pacuér koopauHaT HanpaBiIeHNs IBUKECHUS
K ontumMyMy. Meroj Hauckopeiiero ciycka. CpaBHEHUE TI'paJUEHTHBIX METOJI0B. MeToabl ciydailHOro
noucka. Meroa ciaydallHbIX HampaBieHuid. Meron oOpatHoro mara. Meroj chycka ¢ Haka3aHUEM
CIIy4alHOCTBIO.

[IpuMmepsl pemieHus 3a1ad XUMUYECKOW TEXHOJIOTHMH C MCIOJIb30BAHWEM YHCIECHHBIX METOJIOB
ONTUMU3ALNH.

4 O0beM yueOHOI 1 CIUIIIHHBI.

O0BneM TUCHUILINHBI
3E \ AKaj. 4. \ AcTtp.u.

Bua yueOHo# padoThbl
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O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,22 44 33
KonrtakTHas camocTrositenbHas paboTa 0,4 0,3
1,22

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IE€TI0B AUCHUIIIIMHbI 43,6 32,7
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«OCHOBBI OMOTEXHOJIOTHI»

1 Heap nucuuniuHbl — (GOPMHUPOBAHUE LIEIOCTHOTO IPEACTABIECHUS O COBPEMEHHOM COCTOSIHUU
OMOTEXHOJIOIMH, KaK HOBOM HalpaBJI€eHUU HAyYHOH W MPAKTUYECKOU AESITeTbHOCTH YEJIOBEKa, HUMEIOLIEM B
CBOEIl OCHOBE HCMOJb30BaHHE OHOJOTHYECKHX OOBEKTOB (KIETKM MUKPOOPTaHU3MOB, KYJIbTYPbI KJIETOK
pacTeHUi U )KMBOTHBIX U T.II.) UJIM MOJIEKYJ (HYKJICHHOBBIE KUCIOThI, OENKU(PEPMEHTHI, YIIIeBObI U T.IL.);
OCHOBHBIX 3aKOHOMEPHOCTEHN MKU3HU U PA3BUTHS MUKPOOPraHU3MOB, UX POJIH B MPUPOJE, IPAKTUYECKOE UX
HCI0JIb30BAaHUE U1 HAPOJHOIO XO3SICTBA, 31paBOOXPAHEHUS], SKOJIOTHYECKON 3alUTHI.

2 B pe3ysbTrare U3y4eHHs] AMCHUILIMHBI 00YYAKOIIMIACH 10JI5KEeH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TOCTHKCHUS:

IIK-2.1; [IK-2.2; 1IK-2.3; IIK-3.3.

3nams:

— IEepPCIEKTUBHbBIE HAPaBJIEHHUsI COBPEMEHHON OMOTEXHOJIOTHH;

— OCHOBHBIE HaIIpaBJIEHUs TPOU3BOJICTBA MOJIE3HBIX BEILIECTB;

— METO/Ibl U BO3MOKHOCTH I€HHOM U KJIIETOUHON UH)KEHEPHH;

— OCHOBBI TEXHOJIOTUYECKOW OMOIHEPreTUKU U OUOJIOTMYECKOH epepabOTKH ChIPbs;

— UCMOJIb30BaHUE OMOTEXHOJIOTUN B MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE;

— BO3MOKHOCTH M L€JIH COBPEMEHHBIX MOJIEKYJISIPHO-OMOJIOTMYECKUX MOAXO0N0B (TeHeThdecKas
MHXEHepHs) MPU CO3JaHUM IITAMMOB MUKPOOPIaHU3MOB, COPTOB U MOPOJ C HEOOXOJUMBIMU U MOJIE3HBIMU
CBOMCTBaMHU, a TaKXKe IMarHOCTUKHU U JICYCHUS HACIIEJACTBEHHbIX 3a00JI€BaHUM y YesloBeKa.

Ymems:

— OPUEHTHPOBATHCS B COBPEMEHHBIX HANPABJICHUIX U METOJaX OMOTEXHOJIOTHH;

— UCMOJIb30BaTh 3HAHUS O OMOTEXHOJIOTUH NPU U3YYEHUH CIIELUATbHBIX AUCLHUILINH;

— IPUMEHSATH I0JIyY€HHbIE 3HAHUS B PallHOHAIIBHOM MCIOJIb30BaHUU IPUPOTHBIX PECYPCOB U OXpaHe
OKpYKaloIlEH Cpeibl;

— UCMOJIb30BaTh MOJIYYEHHbIE JAHHbBIE IPU HAMCAaHUU pedepaToB.

Braoemy:

— (U3UKO-XUMHUYECKUMU METOJIaMU U3Yy4eHUS KJIETOK M TKaHEW, UMETh MPEACTaBIEHUE O CIoco0ax
BBIJICJICHUS U UCCIIEI0BAHUS CYOMUKPOCKOIIMUECKUX CTPYKTYD;

—MeToJaMu  (PYHKUMOHAIBHON JMAarHOCTUKH, HWCCIEIOBAaHUS M aHAIM3a JKUBBIX CHCTEM,
MaTeMaTU4YeCKMMH METO1aMU 00pabOTKU pe3yIbTaTOB, HOHUMATh IPUHIIMIIBI IOCTPOEHUS U UCIIOIb30BaHUS
MaTeMaTHYECKUX MOJiee OMOJIOTHYECKUX MTPOLIECCOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Muxpobuonozus, kak 0cHO8a OUOMEXHONIOCUU.

1.1. OcHOBHBIE OOBEKTHI OMOTEXHOIOTHH.

Muxkpoopranuszmsl (0akTepuu, rpuObl, BOAOPOCIH, IPOCTEUIINE), BUPYCHI, KJIETKU U TKAaHU pacTEHUMN
1 KUBOTHBIX. CanpouThl, CHMOMOHTBI, KOMMEHCAJIBI, TAPA3HUTHI.

1.2. Tunel NUTaHUS MUKPOOPraHU3MOB.

ABTtOoTpodusi, rereporpodus, dororpodusi, xemorpodus. [locTyniaeHne NUTATENbHBIX BEIIECTB B
MUKpPOOHYIO KJIETKY: IaCCUBHBII TMEpPEeHOC, aKTUBHBIA TPaHCHOPT, B3HAOLUTO3. BiusHue QaxTopos
OKpY)KaloIllel cpeibl Ha  IKU3HEHESATENbHOCTb  MHKPOOPraHU3MOB:  BJIQKHOCTH, KOHIIEHTpAIUU
pacTBOpPEHHBIX coJiel, peakuuu cpeasl (pH), Temneparypel. OTHOLIEHHE MUKPOOPTaHU3MOB K KHCIIOPOY,
COJIHEYHOM paJualii U aHTPOIIOTEHHBIM 3arpsi3HEHUSIM.
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1.3. OcHOBHBIE TyTH OOMEHA BEIIECTB U MOJYICHHS YHEPTUn (MEeTab0JIU3M).

OOmeH BemiecTB Kak COBOKYIMHOCTh peakuuii karabonmsma u anabonm3Ma. CriocoObl MoaydeHust
MUKpPOOpraHu3MaMH 3Hepruu. buonornyeckoe okucieHue.

1.4. T'eneTrka MUKPOOPraHU3MOB.

HacnenctBeHHOCTh M M3MEHUMBOCTH MUKpOOpranu3MoB. [loHsitue o renotune u ¢enorune. Bumb
n3MeHunBocTH. [lonarue o myrarenese. Ilogxoapl K coBepliIeHCTBOBaHUIO O0M000BEKTOB. Vcnonas3oBanue
MPUPOJHBIX MEXaHM3MOB M3MEHUYMBOCTU JJIsi HANpPaBJIEHHOM CEJIEeKIMH M MCKYCCTBEHHOro 0TOOpa
O01O00OBEKTOB.

1.5. PoCcT u KynbTHBUPOBaHUE MUKPOOPraHU3MOB.

Bunel v coctaB muraTenbHBIX CpeNl, HUCMOJIb3YEMBIX A KyJIbTUBUPOBAHHUS MHUKPOOPraHU3MOB.
Meroasl  kyneTHBUpOBaHMA. Ilepmommueckoe kynbruBuUpoBaHue. KpuBas pocra. HemnpepbsiBHoe
KYJIbTUBHPOBAHUE.

Pa3zoen 2. Unowcenepnvie ochogul buomexnonio2uu.

[IpuHnMnHanbHas TEXHOJIOTUYECKas cXeMa OHMOTEXHOJIOIMYECKOro MPOM3BOJCTBA. AMNNapaTypHOe
opOopMIIEHHE NPOLECCOB BbIPALIMBAHUS MHUKpPOOpraHu3MoB. (OCHOBHBIE NPHUHLMIIBI OCYIIECTBICHUS
KYJIbTUBUPOBAHUS B a3pOOHBIX U aHa3pOOHBIX yciaoBUsX. [loBepXHOCTHOE U TIyOMHHOE KYJIbTUBHUPOBAHUE.
AcenTrka OMOTEXHOJIOTMYECKUX TPOLECCOB.

TexHonoruueckue OCHOBBI NOJydeHHs MeTabonuToB. MmxenepHass sH3umonorus. llpuMenenue
MMMOOMIIM30BAaHHBIX (EPMEHTOB M KIJIETOK. DBHOTEXHOJIOTHYECKHE NPOU3BOJCTBA. THUIOBBIE CXEMBI
MPOMBIIIJIEHHBIX ~ MPOLIECCOB  MOJIyYEHUS  BaKHEUIIMX MPOAYKTOB  OHMOTEXHOJOTHUHU:  OHMOMacchl
MUKpPOOPIraHU3MOB, Oelka W aMHMHOKHUCIOT, OpPraHMYeCKHX KHUCIOT, (EpPMEHTOB, aHTUOUOTHUKOB,
OaKkTepuaNbHBIX PENapaToB, IPOAYKTOB OPOKEHUS.

TpeOoBanusi, mNpenbsBIsSeMble K KaueCTBY TIOTOBOIO MpojaykTa. buomacca mNpOMBIIIIEHHBIX
MUKPOOPIaHU3MOB KaK ChIPhE JJIsl MOTYYEHUSI IHUPOKON TaMMBbI POAYKTOB Pa3JIMYHOIO Ha3HAYCHMUSL.

XapakTepucTuka MpoOjeM OXpaHbl M BOCCTAHOBJIGHHS OKPYXAIOUIEH Cpeapl C TOUKH 3pEHHS
HCI0JIb30BaHUS OMOJIOTUYECKMX METOJI0B. A3pOOHBIE MPOLIECCHl OYMCTKH BO3JyXa U BOJbl. AHa3pOOHbIE
IIPOLIECCHI NTEPEPadOTKN OPraHUUYECKUX OTXO0J/I0B, XapaKTEpUCTHKA U IIPUMEHEHUe Ouorasa.

Paszoen 3. Ocnosnvie nanpasnenusi cospemenHot 6UOMexXHON02UU.

3.1. BHUOHAaHOTEXHOJIOTHSL.

[Ipenmer, oOmias xapakTepuCTHKa, HCTOPUS pPAa3BUTHUS, OCHOBHBIE HAay4dHble HalpaBJICHUS.
YcTpoiicTBa MUKPO- 1 HAHOOMOMEXaHUKHU, B TOM YHUCJIE HAHOPOOOTHI, OMOUYHUIIBI, HAHOCEHCOPBI. AJlpecHast
JocTaBKa JiekapcTB. HaHoauarHocTuka HaToONOrMYECKUX COCTOSIHMM M MH(pEKUHid, HaHOOHMOCEHCOPBHI.
HanoctpykrypupoBaHHble ~ OMOCOBMECTMMBbIE  MaTepuaibl, UMIUIaTaHThl.  OCHOBHbIE  (haKTOpHI,
00yclaBIMBaIOLIME OTEHI[UAIbHbIE PUCKU OT UCIIOJIb30BAHMSI HAHOYACTHUI 1 HAHOMATEepUaoB.

3.2. MeaunuHckas OMOTEXHOJIOTUSL.

Onpenenenve MeIUIMHCKON OuoTexHonoruu. OCHOBHBIE 33/1a4M, KOTOPbIE pEllaeT MEeAMIIMHCKAs
ouorexHosnorus. OTiMyue MEIUIMHCKUX OMOTEXHOJIOTMM OT MEIMUMHCKUX TexHojoruil. Ilonstue o
onooonekre. Knaccudukanus 6nooOBbEKTOB.

[Tonsite 06 ummyHonoruu. CucreMa MMMYHHOTO romeocrasa. [loHsTie 00 aHTUreHax U aHTUTENax.
Crpykrypa antuten. Kiaccupukauus anturen. EctecTBeHHbIN U MCKycCTBEHHBbIN UMMYyHHTET. [loHsATHE 00
MMMYHOJIOTHYECKHX PEAKIIMSIX.

BBenenue B coBpeMeHHYO HWMMYHOOMOTEeXHOJIOTHIO. Kierounas wumxkeHepusa. [ uOpumpoMHas
TEXHOJIOTUSl TOJYyYeHHs] MOHOKJIOHAJIbHBIX aHTUTEeN. lCrosib30BaHME MOHOKIOHAJIBHBIX AHTUTEN IS
OYHMCTKH OMOJIOTUUECKHX KUIAKOCTEH. IMMYyHOCEHCOPBI.

CoBpemeHHble NPUBHUBOYHBIE Mpernaparbl. CoBpeMeHHas Kilaccu(UKalys BaKIMHHBIX MPENapaToB.
MuxkpoOHble XKHBblE€ BaKLUMHbBI. TE€XHOJOTUS MOJYYEHMs >KMBBIX BaKUUH. YOWUThlEe BaKUUHBI. TEXHOIOTHS
MOJIyueHUs YOUTHIX BakIUH. AHATOKCUHBI. TEXHOJOTHs TMOJy4eHUsT aHaTOKCUHOB. CBIBOPOTOYHBIE
IpenapaThl.

[IpenapaTsl Ha OCHOBE HUBBIX KYJIbTYP MHUKPOOPraHHU3MOB. TEXHOJOTrHS MOJy4eHHs IpernapaToB
HOPMOQIIOPOB, TPOOUOTHUKOB, TPEOUOTUKOB U CUHOMOTHKOB. TpeOoBaHUs K IITAMMaM, UCTIOIb3YEMbIM IS
MIPUTOTOBJIEHUS MPENApPaTOB HA OCHOBE JKUBBIX KYJIbTYP MUKPOOPraHU3MOB.

4 O0beM yueOHOM TMCHUIINHBI

O0BneM TUCHUILINHBI
3E \ AKal. 4. | Actp.u.

Buja yueOHo# padoThl
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OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
2,22

CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 79,6 59,7
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«JIadopaTopHBIN MPAKTHUKYM 10 OPraHUYeCcKOM XUMUMN»

1 Heap AUCHUNIMHBI — TPUHOOpPETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUIsI
OCYIIIECTBJICHUSI CUHTE3a OPraHUYECKUX BEIICCTB.
2 B pe3yJsbTare u3y4eHHs] AMCHUIIMHBI 00YYAIOLMIACS JOJIKEeH:
Obnadams cneayrONIMMU KOMIIETEHIMSIMU U UHAUKaTopamMu ux noctwkenus: YK-1.1; VK-1.4; VK-
1.5; IIK-2.1; IIK-2.2
3namo:
—TEXHUKY 0€30MaCHOCTH B J1a00OpaTOPUN OPraHUYECKON XHUMUH;
—IPUHIUIIB 0€30TIaCHOTO OOpaIICHHS C OPraHMYECKUMU COCAMHEHUSIMU,
—METO/IbI U BHJIBI XpoMaTorpaduu sl OMPEISIICHHSI COCTaBa PEAKITMOHHOW CMECH;
—TEOPETHYECKUE OCHOBBI CITOCOOOB BBIJICJICHHS, OUYNCTKU U UACHTU(UKAIIUN OPraHUIECKUX BEIIECTB;
—IKCIIEPUMEHTAJIbHBIE METOJbl MPOBEICHUSI OPTAaHMUYECKUX PEAKIHUMA, MPOTEKAIOMIUX M0 Pa3IUIHBIM
MEXaHU3MaM;
—OCHOBHBIE OOIINE METOIUKHU B3aUMHOM TpaHC(OpMAIIMK KJIaCCOB OPTaHUYECKUX COCAMHEHUM.
Ymems:
—IMPUMEHSTh TEOPETUUECKHE 3HAHHS W DKCHEPUMEHTAIBHBIE METOJbI MCCIEAOBAHUS OPraHUYeCKOu
XUMUH TIPU pelIeHnH MpodhecCHOHATBHBIX 3a/1a4;
—chopmynupoBaTh mpobieMy u 00OCHOBATH BBIOOP MPUOOPOB M OSKCIIEPUMEHTAIBHBIX METOJ/IOB
MCCTIe0BaHUs, TOCTABUTH 1EJIN U 33]]a4i M HAMETHTH IyTH UX JIOCTHIKEHUS,
—CHHTE3UPOBATh COCIMHEHUS 110 TIPEAJIOKCHHOU METOTUKE;
—IPOBECTHU BBIJICIICHUE U OUYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKHUX 3HAHHU T10
OpraHUYECKOU XHUMUU;
—BBIOMPATh PAIIMOHATBHBIN CIIOCOO BBIICIEHUS U OYUCTKU OPTaHUYECKOTO COSIMHEHUS;
—MPEACTABIAThH JaHHBIC JTAOOPATOPHOTO UCCIIEIOBAHUS B BUJIE TPAMOTHO O(OPMIICHHBIX METOIHK;
—IPOBOJIUTH aHATIN3 U KPUTHYECKU OLICHUBATH MOJYYEHHBIE SKCTIEPUMEHTAIBHBIC JaHHBIE, 00001I1aTh
U JieaTh 000CHOBaHHBIEC BHIBOJIBI HA 0a3e MPOBEAEHHBIX ONBITOB;
—BbIOpaTh CIOCO0 MACHTUPUKAIIMN OPTaHUYECKOTO COEIMHEHUSI.
Braoemy:
—KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJIOB OPraHUYeCKOW XUMHUH JUIsl pPEIIeHUs
KOHKPETHBIX UCCIIEIOBATEIBCKUX 3a/1a4;
—3KCIIEPUMEHTAIbHBIMA METOJaMH1 TIPOBEICHHS OPIraHMYECKIUX CUHTE308B.
—OCHOBHBIMHU METOJIaMH HJICHTU(PUKAIINH OPTAHUYECKUX COCAMHEHUN
—TpueMaMu 00paOOTKU U BBIJCIICHHS] CHHTE3UPOBAHHBIX BEIIIECTB;
3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHUYECKOW XUMHUU I COJEPKATEIbHON HWHTEpIpEeTaliu
MOJTYYCHHBIX AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMUUY
1.1  IlpaBuna 6e3omacHoil paboThl B 1a00paTOPUN OPraHUYECKON XUMHUU
besonacHble nmpuemsl 1 paBuiia paboThl B JIaDOpAaTOPUN OPraHUYECKON XUMUMU.
1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU
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O6mme ™eronsl paboThl B JabopaTopuu oOpraHudeckodl xumuu. HarpeBanuwe. OxiaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, o0opynoBaHue U mIpuOOpbI

[locyna, Hanbonee yacto npumeHsiemast B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OPSAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WNnentuduxaus opraHuyecKux BEUIECTB MOCPEICTBOM pa3audHbIX BuAoB xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIIMN OPraHUYEeCKUX COEAMHEHUH. AJICOPOEHTBI M AIOeHTHI, ucnoiibdyembie B TCX. BpiOop
amoenTa. O6Hapyxenue BeuiectB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxxkusanus. Koapouiment
pacnpenenenusi. Paborta ¢ kanuuispamu.

1.2 Meto1bl OUMCTKH XUAKUX BemecTB. [leperonka

OKcTpakuus, s U3BJICYEHMs (BBIACJICHUS) OPraHMYECKOro BEIIECTBA M3 BOJbL. DKCTPAKLHUS C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICyIMBaHME 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl nmeperonku
(bpakumoHHasi, BaKyyMHasi, IeperoHKa ¢ mapom, nmpu arMochepHoM JaaBieHnn ). BeicylnBanue ®KuaKOCTEH.
Ocymutenu. OmnpeneneHue TeMmMIepatypbl KumleHHs M KoddduuueHta nperaomieHus. DpakiuoHHas
neperonka. Pabora ¢ punbrpoBanpHOit Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

MeTtonpl OuMCTKM TBEpAbIX BemiecTB. Bosronka (cyomumanus). Temmeparypa BO3TOHKU H
TeMmIepaTypa IUIaBICHMs, BO3roHsAwoUlerocs BemectBa. Ilpubop s Bosronku. IlepeocaxkneHue.
Ilepexpucrammuzanus. Otanel nepekpuctaumszanuu. Ilonbop pactBopurens. HacewlleHHBI pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymHas ¢unbTpauusd. OnpeneneHue TemMneparypsl IuiaBieHus. Temmeparypa
IJIaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunmes opeanuueckux coeouneruii»

3.1 CunTesbt

[lenu u 33124 SKCIEPUMEHTa B OpraHUYECKOM cHUHTe3€e. TeopeTnyeckue OCHOBBI mpouecca. Boioop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuia TMOATOTOBKM M IPOBEACHUSI CHHTE3a. |eXHHKa
6e3omacHoct. [lpubop nns npoeneHus cunresa. [IpoBenenue ombitTa. KOHTpodb 3a XOA0M peakuMH.
Boigenenue, ourmcrtka W aHanu3 npoaykra. CHHTE3bl BELIECTB pa3jMUYHBIX KJIacCOB OPraHUYECKUX
coequHeHuni. [IpoBeneHne 3KCrepuMeHTaIbHbBIX METOJIOB UCCIECIOBAHUS PEAKIIUN.

[IpoBenenue peakunii, TPOTEKAOUIUX 110 MEXaHU3MAM:

- HYKJ1€0(DUIIBHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HyKJIEO(UIBHOTO MPHUCOEAMHEHUS] — CHUHTE3 CJIOKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIIUX AJIbJETUIOB U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHUYECKOM psily — peakluud HUTPOBaHUS, OPOMHUpOBaHUS,
Cy1b(pUPOBAHUS;

- peakuuii 1Ma30TUPOBAHUS U a30COUETAHUS;
- peakiuii oKuciaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI 1 CHUIITUHBI.

O0BneM TUCHUILINHBI

B .

U1 y4yeOHoi padoThl Axan. | Acip.

3E
. .

O01mas TpyA10eMKOCTh JUCHMIJIMHBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 0,89 32 24
Jlexnnn - - -
[Tpaxtueckue 3anstus (113) - -
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Jlaboparopusie paboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocTosTenpHas padoTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 1171 ’ ’
CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’

. 398 | 29,85
BUObL CAMOCOAMENLHOU pabombl)
By MTOroBOro KOHTPOJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DPU3NKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOT UM

1 Heap OMCHUMIIMHBI — M3y4€HUE MPUPOJIbI U CBOMCTB HAHOMAaTEPHAJOB, (PU3UKO-XMMHUYECKON
CYLIHOCTH HaHOpa3MEpHbIX IPPEKTOB U PACCMOTPEHHUE TEXHOJOTUH IOIy4YE€HUS HAHOMATEpPHAJIOB IS
CO37aHUsI BBICOKO3()(PEKTUBHBIX MPOMBILUIEHHBIX ITPOLIECCOB.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00y4YaIOIMICH J0JI2KEH

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

HIK-1.1; IIK-1.2; IIK-1.3; I[IK-1.4; IIK-1.7; [IK-3.3.

3nams:

— MaTeMaTUYeCKUe OCHOBBI TEOPUHM (U3UKO-XMMUYECKUX CBOWCTB HAaHOMAaTEpUaIOB, BEKTOPHOE U
TEH30pPHOE UCUHCTIEHUE (PU3UKO-XUMUYECKHX T10JIEH;

— 3KCIIEPUMEHTAIbHbIE METO/Ibl (PU3MUECKON XUMUU IIPU U3YYEHUH HAHOPA3MEPHBIX CTPYKTYD;

— OCHOBBI 30HHOW TEOPHUH TBEPJOTO TENA, MOJEIH CTPYKTYpP U CBA3€H B HAHO- KPUCTAILIAX;

— ¢pu3UYEeCKyl0 CYIIHOCTh 3((EKTOB KBAaHTOBOTO OrPAaHUYEHHS, OaJTTUCTHUYECKOrO TpaHCIopTa
HOCHTEJIEH 3apsiia, TYHHEJIBHOTO U CIMHOBOTO A(PPEKTOB;

— KMHETHKY IIPOLIECCOB B HAHOCHUCTEMAX;

— 3aBUCUMOCTb CBOMCTB HAHOMAaTEPHAJIOB OT pasMepa CTPYKTYpHI;

— OCHOBHBIE (PU3MKO-XMMHUYECKHE XapaKTePUCTUKN HAaHOKJIACTEPOB U HAHOKPUCTAILJIOB;

— ¢u3nyecKue MeXaHu3Mbl SIBJICHUH IepeHoca B OJYIPOBOJHUKOBBIX HAHOMAaTepHaliax;

— 0COOEHHOCTH PaBHOBECHBIX M HEPABHOBECHBIX IPOLIECCOB HA I'PAHUIIE pa3fiesia reTepoCTPYKTYp,
0COOEHHOCTH MEPEHOCA B HU3KOPAa3MEPHBIX CTPYKTYypax;

— MEXaHU3MBbI POCTa TOHKUX IJICHOK;

— (PU3UKO-XUMHUYECKYIO CYIIIHOCTh PEKOHCTPYKIIMHU U pejlakcallii MOBEPXHOCTEHN U 3aBUCUMOCTH MX
CKOPOCTEN OT CBOMCTB TBEPJOTO TEJIA U XapaAKTEPUCTUK PEAKLIHOHHOM CPEJIbI;

— ONpe/IEeTICHUs] CaMOCOOpPKM M CaMOOpraHM3allud W TpUMEpbl HMX HUCHOJb30BaHUS IpU
(hopMHUpPOBaHHUH TOBEPXHOCTU HAHOMATEPUAIIOB.

Ymemo:

— BBIOMPATh ONTHUMAJBHYIO CTPAaTETHI0 TMPOBEIACHUS HCCICAOBAaHWUN TIpU PEIICHUW 3a7ad
HaHOWHXEHEPHH;

— UCIIOJIH30BaTh TEH30PHBIA aHAIU3 YISl OTIPENCTCHUS MOJSIPU3YEMOCTH U MEXaHMYECKHX CBOWCTB
HaHOMAaTEPHUaJIOB;

— HCIMOJIb30BaTh pacnpeneiienne Pepmu-/upaka g pacuera KOHUCHTPALMHA HOCUTENEH 3apsiga B
MIOJIYIIPOBOIHUKOBBIX HAHOMAaTepHUaliax;

— CTPOUTHh KUHETHUYECKUE MOJIEJH MIPOLIECCOB, MPOTEKAIOIINX B HAHOCUCTEMAX;

— IIPOBOJIUTH PACYET BEJIIMYMH CKOPOCTEH MOBEPXHOCTHOW M MOJEBOM AU(PY3UH NpU U3y4YEeHUU
HAaHOMATEpPHAJIOB U UX KaTaIUTUYECKUX CBONCTB;

— UCMOJIb30BaTh OCHOBBI TEOPUM (U3MKM U XUMUHU TBEPIABIX TEJ U PELIEHUs 3ajad OINUCAHUS
MIPOLIECCOB, MPOUCXOIAUIUX B HAHOCTPYKTYPHBIX CHCTEMAX.

Braoemy:

— COBPEMEHHOM TepMHHOJIOTHEN B 00J1aCTH HAaHOMAaTepUasoB;

— METOJJaMH MOCTPOEHUS ONTUMANIBHON CTpaTeruu MpOBEACHUS HCCIEI0BAaHUMN MPU PEIIEHUH 33134
HaHOMH)KEHEPHH;

— MaTeMaTUYeCcKUM anmapatoMm Juisi pemieHus ypaBHeHusi lpenunrepa c ko3dduumentamuy,
SBJISFOIUMHUCS TEPUOUUECKUMH (PYHKIUSAMU;

94



— METOJaMH  pellIeHUus YPaBHEHHM KHHETUYECKHMX MOJENed MpOLEeccoB, MPOTEKAIIUX B
HAaHOCHCTEMax;

— METOJJaMH pacyeTa BeJIMUYUH CKOPOCTEH MOBEPXHOCTHON U MoJeBoi quddy3uu;

— IPaKTUYECKUMU HaBbIKAMM IMPUMEHEHUS BBIYMCIUTENbHON TEXHUKH JJIs pelleHus 3ajad,
M3Y4aeMbIX B HACTOSIIEH TUCIUILINHE.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue.

Ouznyeckas xumus HaHocucteM. OCHOBHbIE TMOHATUS U mpenctaBieHus. Kiaccudukanus
HAaHOMATEepHAJIOB. DHEPreTUYeckue IuarpaMMbl U IJIOTHOCTH 3JEKTPOHHBIX coctosHui 1 2D, 1D, 0D
CTPYKTYpP B CPaBHEHHH C TPEXMEPHOM CTPYKTYPOA.

Pazoen 1. Keanmosas xumus nanonpoyeccos.

1.1. HanocTpykTypHble MaTepuaibl. 3aBUCHUMOCTb CBOMCTB HAHOMATE€pPHAJOB OT pa3MeEpoB
CTpykTyphl. lloBeneHue mOABWKHBIX HOCUTENEH 3apsja B HAHOCTPYKTypax. O(@eKT KBaHTOBOIrO
orpanuueHus. bamnmucruyeckuit Tpancnopt Hocutenel 3apsaaa. Ksanrtosele nHTEphEpeHINOHHbIE 3D (EKTHI.
TyHHenbHBIE U CTMHOBBIC (D (DEKTHI.

1.2. YHuBepcanbHast Oamnuctuueckas mpoBoauMocts. CpenHsis UiMHa CBOOOJHOrO mpobera
AJIEKTpOHA W JUIMHA BOJIHBI dDepMu B METAJUIMUECKUX U IMOJIYNPOBOJHHKOBBIX HaHoMarepuanax. J[nuHa
CIIMHOBOM peJIaKCalliH.

1.3. BonnoBoe ypaBHenue Lllpeaunrepa. /[BOMCTBEHHOCTH PUpPOIBI H3ydeHHs. BoinHoBas npupoaa
anekrpoHa. CooTHolIeHHE HeomnpeeneHHocTeld. CBOoMCTBa KBAaHTOBO-MEXaHUYECKUX Onepanuii 1 QyHKIHi.
MowmeHT umnynbca U oneparopbl cnuHa. CrnuH 3ekTpoHa. CoOCTBEHHbIE (YHKLIHUHM MHOTO3JIEKTPOHHBIX
cucteM. [Ipunnun [aynn.

Pazoen 2. Mamemamuyeckue ocHo8bl meopuu Pu3uUKO-XUMUYECKUX CEOUCME HAHOMAMEPUATIOS.

2.1. BekTopHO€ M TEH30pHOE HCUHCICHHE (PU3MKO-XUMHUYECKUX mojeil. CMmellaHHOe BEKTOPHO-
CKaJISIpHOE IIPOM3BeNIeHUE Tpex BeKTopoB. ['ogorpad Bekropa. PacxokeHue BEKTOpa, €ro aHaIMTUYECKOE
BbIpakeHue. Buxpp Bekropa. Ero cocrasstomue.

2.2. TeH30pHO€ HMCUYUCIEHUE U UCIIOJIb30BAHUE TEH30POB JUIS ONPEIEIICHUS] MAacChl JJIEKTPOHA WIH
IBUKYIIMXCS DJIEMEHTApHbIX YacTUL B 3JEKTPUYECKUX W MArHUTHBIX MOJSAX, JJS  OIpeleseHUs
MOJISIPU3YEMOCTH M MEXAaHWYECKHX CBOWCTB HAHOMATEpUaloB. TeH30pHBIM syuuncoua. [naBHblEe ocu U
IJIABHOE 3HAYEHUE TEH30pAa.

Pazoen 3. Hanoknacmepwl u HaHOKpucmaJiiol.

3.1. Kpucrammueckoe mnpoctpancTBO. Kpucrammmueckue pemerku. WHIEKCH y370B PELIETKH,
Y3JI0BBIX PSAJIOB, Y3JOBBIX IUIOCKOCTe. OOparHas pemierka. TouyeuHas cHUMMETpHsl TBEpABIX Tell.
Matpuusbslid METOJI ONIMCAHMS onepannii cummeTpun. Pemmerku bpase. uaexcer Mutepa.

3.2. Monenu 3HEpreTU4eCcKuX 30H IUAJIEKTPUKOB, ITOJYIIPOBOJHUKOB, MeTauI0B. Hocurenu 3apsanos
B IOJIYIPOBOJAHMUKAX. PaBHOBECHBIE COCTOSIHMS B IMOJYNPOBOJAHHMKAX. IIMOTHOCTH 3amoiHeHus ypoBHEH.
Oyukuusa pacnpenenenus dDepmu—/upaka. KoHueHnTpamus HocuTened 3apsaa B IOIYIPOBOJHHKAX.
CobcTBeHHbBIE M IPUMECHBIE MOJTYITPOBOIHUKH.

3.3. SIBneHus mepeHoca 3apsA0B B YCIOBMSX CTallMOHAPHONW HEPAaBHOBECHOCTH. HepaBHOBeCHBIE
nporeccsl B moiynpoBoanukax. [loBepxHocTHbie mpomecchl. Coctostauss Tamma u loxnu. YpaBHeHwus
MoJelned, OTpa)XarolMX SIBJICHUS B MOJYINPOBOJHUKAX — IUIOTHOCTh TOKA, HEMPEPBHIBHOCTb, HAINpSKEHHE
AJIEKTPUYECKOT0 noJist. 30HbI bpuiiitosHa.

Pazoen 4. Memoowvl ¢hopmuposanusi namopazmeprvix mouxkux nieHok: @Ppanxa-ean oep Mepse,
Bonvmepa-Bebepa, Cmpanckoeo-Kpacmanosa.

4.1. Ilponieccbl Ha TMOBEPXHOCTH U B IPHUIIOBEPXHOCTHBIX CJIOSIX TOHKUX IUIEHOK: aACOpOLMsS M
necopouus. PekoHCTpyKIus U penakcanusi HOBEpXHOCTEH.

4.2. IloBepxHocTtHas 1udPy3us. 3akoHsl uka. AHU30TPONHS MOBEPXHOCTHON AUPPy3un. ATOMHbBIE
MEXaHU3MBbI IOBEPXHOCTHOU muddy3un.

Pazoen 5. Camocbopra u camoopeanuzayusi.

5.1. Ilnenku JI3urmiopa-bnomxerr. Amdpuduneupie BemiectBa. [lnenku Y-, X- u  Z-tuna.
BepTukanbHO€ U TOPU30HTAIBHOE OCAXKICHHE.

5.2. CnoHrtaHHas kpuctamnusanus. Vi3MeHeHrne cBOOOAHON SHEPTrUU KPUCTAJUIMUECKOTO 3apo/Ibliia B
3aBUCUMOCTH OT ero paauyca. Co3gaHue KBAHTOBBIX IIPOBOJIOK CcamMOOpraHu3alued B Ipolecce
SMUTAKCUAIIBHOTO POCTa Ha BULIMHAJILHOW MOBEPXHOCTH.
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5.3. AromHas uHxeHepus. lcrnonp3oBaHuMEM CKaHUpPYIOLIEH TYHHEJIBHOH MHMKPOCKOIUHU JUIs
HaIpaBJIICHHOTO MAaHUIYJIMPOBAaHUS aTOMaMU Ha TOBEPXHOCTH TBepAoro Ttena. [lapamnenbHble U
[OCJIeI0BaTEIbHbIE MTPOLIecChl IiepeHoca aToMoB. [lonesas nuddyszus.

Paszoen 6. Kunemuxa npoyeccoé 6 nanocucmemax. I omo- u cemeposnumarcus.

6.1. l'omosnuTakcuss — kuHeruyeckue 3p¢exTsl. BHYTpUCIONHBIN U MEXCIOWHBIM MacCcONEpeHoC.
baprep Opnuxa-1lIBo6ensa. Koaddunuent npoxoxaeHus (3p¢GeKTUBHOCTb MEXKCIONHOIO MaccoNepeHoca).
MexaHu3Mbl pocTa MPU TOMOSMUTAKCUU. POCT 3a cueT JBMXKEHUS CTYNEHEW, MOCIOWHBIA U MHOTOCIOWHBII
pocCT.

6.2. 'ereposnurakcusa. Kpucramiorpapudyeckne TIIJIOCKOCTH W HampaBjieHus. HecooTBeTrcTBus
pemierok. Jluciaokanuy HECOOTBETCTBHS (pelakcalusi HamnpsHKeHUM Ha TpaHMIE IUIEHKA-IOJUI0KKA).
PaccrossHus mexnay auciokauusaMu. OPPEeKTbl MEXaHUYECKUX HANpsHKEHUH MpU TeTepOdNUTAKCUU.
Kputnueckast Tonmuna mieHku. [IceBnoMoppHbIi 1 peakCupOBaHHBINA POCT.

Paszoen 7. Texnonoeuu nonyuenuss HaHONEHOK, HAHONPOBONOK, KEAHMOBBIX MOYEK.

7.1. Meron XuMHMuYecKOro ocaxjaeHus u3 raszoBod ¢azel CVD u ero momudukauuu (APCVD,
LPCVD, UHVCVD npu armocdepHOM, HU3KOM JaBJIICHHH U CBEpXBbICOKOM Bakyyme, MOCVD, u np.).
OcCHOBHBIE TUIIBI XMMHUYECKUX pEaKLUUH: pa3jioKEHUE TaJIOTeHUIOB METAUIOB, T'MJAPHUAOB, KapOOHWJIOB,
METAJUIOPraHUYeCKUX COCTUHEHUN, pPEaKIMU OKHUCICHHsS, oOMeHa, BoccTaHoBieHus. Kunermka CVD.
AnmnaparypHoe odopmiieHne npolecca.

7.2. MouiekynsipHO-TTydeBasi dMHUTaKcusa. AmnmapatypHoe odopmieHue. JJOCTOMHCTBA W HEIOCTATKU
MeTO0/1a. DJNEeKTPOHHO-JIyueBas JUTOrpadus A NOJYyYeHUs] KBAHTOBBIX MPOBOJIOK U TOYEK.

Paszoen 8. Hanocmpykmypul u ux ucnonb3oeanue 8 2J1eKmpoHHbIX YCMPOUCEAX.

8.1. Yraeponusie HaHOTPYOKH. DOpMUPOBAHHE JIOKTEBBIX COCTMHEHUM MEKIy HAHOTPYOKaMH THIIA
«Kpecio» M «3Ur3ar» M BO3HUKHOBEHHE TeTepoliepexoja MeTalI-MoNyNpoBOAHUK. Vcnonb3oBaHue
YTIEPOJHBIX HAHOTPYOOK MPH CO3JaHUM BBIIPAMIISIONINX HAHOAMO0B. OJHOZJIEKTPOHHBIE TPAH3UCTEPHI C
HAaHOPAa3MEpPHBIMM  IPOBOASIIMMHU  KaHaiaMu. llojeBble  TpaH3UCTeppl Ha  METAIMYECKUX U
MIOJIYIPOBOIHUKOBBIX HAaHOTPYOKax. 3aBHCHUMOCTh MPOBOJUMOCTHU LIETIM HAHOTPAH3HCTEpa OT MOTEHLHaja
3aTBOpa. D (HEKT TYHHEITHHOTO MEPeHOCca Yepe3 METAUNIMUECKYI0 HAHOTPYOKY.

8.2. MonekynsipHble  HAaHOCTPYKTYPHI  (CYMpaMoOJICKYJISIPHBIE — acCOLMAThI, OWOMOJICKYJIBI |
OMOMOJIEKYIISIpHbIE KOMIUIEKCHI, MHLEUIBI U JIMIIOCOMBI) M HX HCIOJIb30BaHUE IMPU  CO3JaHUU
MOJIEKYJIIPHBIX ITEPEKIIF0YATEIICH.

Pasoen 9. Dxcnepumenmanvhvie memoovbl GuuuecKol XumMuu Npu U3YYEeHUU HAHOPAIMEPHBIX
CMpPYKmyp.

9.1. IlpocBeunBaromas 3nekTpoHHass Mukpockonus [IOM. Ckanupyromias 30HI0Basi MUKPOCKOIHS
(C3M) (Ckanupyromas tyHHenbHas wmukpockonus CTM, AtomHo-cunoBas Mukpockomus ATM).
CkiiepoMeTpusi 1 HAHOMH/IEHTUPOBAHUE.

9.2. CnekrpanpHbiii ananu3 (Oxxe-cnexkrpockonusi, MK-cnexktpockonusi, SnepHblii MarHUTHBIHN
pe3oHaHc SIMP, snekTpoHHBIM MarHUTHBIN pe3oHaHc DOMP, paanocnekTpockonus).

3axnouenue.

O0630pHast 3aKITFOYUTEIIbHAS JICKITHS.

4 O0beM yueOHOI M CIUIIIHHBI.

O0BneM TUCHUILINHBI

Br yuebnoi padorer 3E Akaa. 4. | Acrtp.u.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTesbHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,22

CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 79,6 59,7
Bua uTOroBOro KOHTpoOJIs: 3a4ér ¢ oneHKOM
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«MeToabl M HHCTPYMEHTAJIbHbIE CPEACTBA IPOrHO3UPOBAHMS CBOMCTB HAHOMATEPHUAJIOB)»

1 Henp aUCHUIUIMHBI — HW3Y4YEHHE MATEeMaTHMUYECKUX U KOMIIBIOTEPHBIX MOJIXOJOB K
IIPOrHO3UPOBAHUIO CBOMCTB HAHOMATEPUAJIOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILIUHBI 00YYAIOLIUIICA 0JIKEeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

1IK-1.1; IIK-1.4; IIK-1.7; IIK-3.2; IIK-3.3; I[IK-3.4; IIK-3.5.

3nams:

— OCHOBBI MOJIEJIMPOBAHHUS C TIOMOIIIbIO KIIETOYHBIX aBTOMATOB;

— HOJXOJ AJIsl OIIPENIEICHUs CBOMCTB HOBBIX MaTepHaJIOB HA OCHOBE YCTAHOBJICHUS KOJIMYECTBEHHOMN
B3aMMOCBSI3U MEXy CTPYKTYpOH U CBOMCTBAMHY,;

— IPUMEHEHUE MEXaHUKH TETEpPOreHHbIX Cpei A MOJEIUPOBAHUS TEIUIO- M MaccolepeHoca B
MIOPUCTBIX Cpeaax.

Ymems:

— CTPOUTH KJIETOYHO-aBTOMATHYO 2D moaens it ot 100x100 kierok;

—crpouth mnpocteimyro QSAR Mozenb, oTpaxarollyld B3aUMOCBS3b OJIHOTO CBOICTBa OT
MOJIEKYJISIPHOM CTPYKTYpbI MaTepuasa.

Braoemy:

— HaBBIKAMH HCIOJIb30BaHUs TOTOBBIX MAaKeTOB nporpamm Nanostruct i reHepaluu CTPYKTYpPbI
MIOPUCTHIX TEJl.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Beeoenue.

[Ipeamet u MeToapl M3ydaeMoi nucuuIIuHbl. Llenu u 3agaun kypca. Onucanre OCHOBHBIX pa3/iesioB
kypca. CTpykTypa Kypca U IpaBuiia pedTHHIOBOM cucTeMbl. BBenenue B npeameTHyro o0iactb. OCHOBHbBIE
MOHSTHS, OIIPEECIICHUS, TEPMUHOJIOT UL

Pazoen 1. Mooenuposanue cmpykmypul u ceoticme mamepuana.

1.1. OcHOBHBIE ompenenaeHUss W NOHATHS. MHOTOypOBHEBasi CTPYKTypa H3Y4YEHHMsS] HOBBIX
MarepuanoB. KBaHToBasg xumusi 1 MoJekyinspHas auHamuka. Meron Mourte-Kapno. Tenaenuuu pazButus
HaHOMoOJiennpoBaHusl. OTedecTBEHHbIE U 3apy0eKHbIE TPOrPAMMHBIE MTAKETHI.

1.2. MoaenupoBanue CTPYKTYphl M MOJEKYJI KJIACCHUECKHUMHU TMoaxonamMu. (O3HaKOMJIEHHE C
KJIACCMYECKUMH MOAXO0JaMU K OIMCAHUIO MOJIEKYJ] U CTPYKTYp HOBBIX BEIECTB: KBAHTOBAas MEXaHMKA,
MOJIEKYJIIPHOE MOJICJIUPOBaHUE, KOH(POpPMaMOHHBIN aHanu3, metoa Monte-Kapno, meroast 3D QSAR,
BUPTYaJIbHbI CKPUHUHT U JTOKHHT.

1.3. QSAR-merona. 3agaun Meroaa. JlecKpunTopsl: TONOJIOTMYECKHUE, CTPYKTYPHBIE, JIUNO(UIBHOCTH
u apyrue. Co3ganue Mojene u alropuTmsl ux nocrpoenus. I[Iporpamma PASS (1ienu, npuniun paboTsl).
Meto1p1 00pabOTKK U XpaHEHUS JaHHbIX. IHTeNeKTyanbHbli aHAIN3 TaHHBIX.

1.4. Knerouno-aBTomMatHoe MojenupoBaHue. Vcropus BO3HUKHOBeHHS. M3yueHue COBpEMEHHBIX
METO/I0B KOMITBIOTEPHOTO MOJIEIUPOBAHUS CTPYKTYpbl U CBOMCTB HAHOMATepuaia ¢ UCIoJib30BaHueM 2D u
3D knerouHbIx aBTOMaTOB. M3yueHue anropurmoB “ciado-nepexpoiBatomuxcs cpep”’, DLA, MultiDLA nns
reHepaluu CTPYKTYp Ha HAHOYPOBHE KaK MOPHUCTBIX TeJ, TaK M (PYHKIIHMOHAJIBHBIX U KOMIIO3ULIMOHHBIX
MaTepuagoB. 3HAKOMCTBO M paboTa ¢ mporpammoit Nanostruct.

Pazoen 2. Memoowl oopabomku unghopmayuu.

2.1. Meroapsl 06paboTKN U XpaHeHUs JaHHBIX. BJ] — Kak KOMIIbIOTEpHbIE XpaHUIUIIA UH(OPMALIUU.
PaccmoTpeHre NpUHIMIIOB U MPUMEPOB MOCTPOEHUS 0a3 NaHHBIX: HEPAPXUUECKUE, CETEBbIE, PEISLIUOHHbIE.
Tabnuupl, cymHoOCTH, B3auMOcBA3U. KowmmbrorepHble cpenpl s noctpoenuss bJl.  Ocobennoctu
KapTorpaguueckux, TekctoBbiX bJl. Anroputmel noucka B HUX uHpopmauuu. [lpumepst B/l mis noucka
uHpopmanuu B obnaactu xummudeckoit Texnosoruu (Science Direct, Dechema, 5/ BUHUTU u npyrue).

2.2. VlntennexTyanbHbId aHAINU3 JaHHBIX. CTpPyKTypa MHTEIEKTyalbHOrO aHanusa JaHHbIX (AL,
B aHTJMHCKOM TepmMuHoioruun Data Mining). MA/Jl xak mpoliecc aHATUTUYECKOTO MCCIIETOBAHUS OOIBIIIX
MacCMBOB HMH(OpPMAIMK C IE€JIbI0 BBISBICHUSI ONPEIEIEHHBIX 3aKOHOMEPHOCTEH M CHUCTEMaTHYECKUX
B3aUMOCBSI3€l MEXIy IEpPEeMEHHbIMHU, KOTOpPBbIE€ 3aT€M MOKHO NPUMEHUTb K HOBBIM COBOKYIHOCTSIM
JTaHHBIX. ABTOMAaTU3UMpOBaHHAs 00paboTka M 000O0IIeHHE HAKOIUIEHHBIX CBEICHMM, IMpeBpalieHUE HX B
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uHpopMalMi0 U 3HAHMS. XapakTepucTuka, oOjacTb NpuUMeHeHHus Kaxjaoro wmeroma MAJ.
ABTOMaTU3UPOBAHHBIE CUCTEMBI JUISl IPEAIPUATHI.

Paszoen 3. Mooenuposanue ounamuueckux npoyeccog (menio-u MacconepeHoca) 6HAHOCMpPYKmypax
¢ ucnonvzosanuem nakema Fluent.

3.1. Beegenue B BHIYMCIUTENIbHYIO THAPOIMHAMUKY. OCHOBHbBIE TIOHATHS U 3aKOHBI.

3.2. IlporpammHble TNaKeThl A MojaeiaupoBaHus Terio-u MacconepeHoca (ASPEN). Ilakers
ANSYS kak mnpuMep KOMMEpPYECKHMX NAKETOB JMJIsi IPOEKTUPOBAHMSI XUMHUKO- TEXHOJIOTHMYECKUX,
dapmaneBTHUeckux, HedTenepepadareiBaomux mpou3BoaAcTB. CoctaB nmaketoB ANSYS. Fluent — kak ogun
u3 naketoB ANSYS. IIpumeps! 3a1a4 MoASTUPOBAHUS JUHAMUYECKHUX TTPOIIECCOB.

4 O0beM yueOHOM TMCHUITHHBI

Buja yueOHo# padoThbl Obbem ancHHMIMHLL
3E AKan. 4. | AcTp.4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOM OATOTOBKHU 0,22 8 6
Jlexnnn 0,44 16 12
[TpakTuueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesibHasi paboTa 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
2,22
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 79,6 59,7
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MeToabl IMATHOCTUKH U U3MEPEHUIl B HAHOUHKEHEPHID)

1 Heab aucuMmiaMHbl — TnpuoOpereHrne 0a30BBIX MPEACTABICHUH O METOJaX JIMArHOCTUKH M
M3MEpPEHUH XapaKTePHBIX TapaMeTPOB HAHOMATEPUAIOB U HAHOCTPYKTYP.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:

Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

IIK-1.2; TIK-1.3; IIK-1.5; I[IK-1.6; IIK-1.7; [IK-3.2; IIK-3.3.

3nams:

— OCHOBHBIC METO/IbI TMATHOCTUKY ¥ H3MEPCHUN B HAHOWHKXCHEPHUH;

— TEOPETHYECKHE OCHOBBI METOIOB JHATHOCTHKU HAHOMATEPHAJIOB;

— TpeOOBaHHUSI W OCHOBHBIC METOJBI IPOBEACHUS WCIBITAHWNA Ha OTNPEICIICHUE COOTBETCTBUS
XapaKTePUCTHK HAHOMATEPHAJIOB TPEOOBAHUSM POCCUHUCKUX CTaHIAPTOB.

Ymems:

— 0o0pabaTeiBaTh pE3yJabTaThl JKCIICPUMEHTAIBHBIX HCCICIOBAHUN 10 UW3YUEHUIO CBOMCTB
HAaHOMATEPHUAJIOB;

— UCTIOJIh30BaTh MOJYyICHHBIC 3HAHMS JIs (POPMUPOBAHUS MPOPECCHOHATBHBIX HABBIKOB B 00JIACTH
HAaHOWH)KCHEPHH.

Braoemy:

— METOJIUKOM OIpeIeIICHHS OCPETHEHHBIX XapaKTePUCTHK HAHOMATCPHAIOB;

— IIPAaKTHYECKUMH HABBIKAMHU OIPEICICHHS XapaKTePUCTUK HAHOMATEPHAJIOB IO MX ONTHYECKUM
CBOMCTBaM;

— METOJIUKOM OTpeeNieHUs] YACIbHOW TOBEPXHOCTH HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB IO
M30TEpPME aJCOpOINH;

— HaBBIKAMH Pa0OTHI ¢ POCCUHUCKUMU CTaHIAPTAMH B 00JIACTH M3/ICTIUIl HAHOUHIYCTPHUH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pa3zoen 1. Dnekmponno-301006vle Memoovbl aHaIu3A.

1.1. DnexTpoHHasi MUKPOCKOIUSI.
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Knaccudukanuss 31€KTpOHHO-30HJOBBIX METOAOB aHanu3a. IIpocBeumBaromias 3JIEKTPOHHAS
Mukpockonus. CkaHupyromas 3J1eKTpOHHAs MUKpocKomus. CXeMbl 3JIEKTPOHHBIX MHKPOCKOIIOB U HUX
BO3MOYHOCTH.

1.2. Cxanupyrouiasi 30H10Basi MUKPOCKOIIHSL.

OOuue n[pUHLHMIBL JEHCTBUS CKAaHUPYIOIIMX 30HAOBBIX MHUKpOCKONOB. IlpeumymiectBa u
HegocTaTku. CKaHUPYIOIIMM TyHHENbHBIM MHUKpockonl. IloHstue TyHHenbHOro 3(dexrta. BozmokHocTu
METO/Ia U OTpaHMYEHHUs HAa €ro McnoJib3oBaHue. CKaHUPYIOIIMM aTOMHO-CUJIOBOM MHKPOCKOI. Pexumsl
paboThl, BO3MOXXHOCTH METOJAa M OTPAaHMYEHUS HA €ro HCIOJIb30BaHUE. BIMKHENOJbHBIM ONTHYECKU
MUKpocKot. CKkaHUpYIOIIasi 30H10Basi MUKPOCKOIUS KaK UHCTPYMEHT ISl MAaHUIYJISILIUM aTOMaMH.

1.3. CnekTpalibHble METObI aHAJIN3A.

Knaccudukanusi crnekTpanbHbBIX METOJOB. OJEKTPOHHAs OKe-CHeKTpocKonus. PeHTreHoBckast
cnekTpockonusi. CHEeKTpOCKONHUs MpoNycKaHus. MeToauka onpeeseHuss TOJIIMHBI TOHKHX IUIEHOK Ha
OCHOBE aHAJIN3a UX CIIEKTPOB ONTUYECKOTO MPOIYCKaHUS.

Pazoen 2. Dnnuncomempus.

2.1. OOuue cBeeHUs 00 AIITUIICOMETPHUHU.

Haznauenuss u nocromHctBa siumncomerpud. [IpyuMeHeHHne 37UIMIICOMETPUU B HAHOTEXHOJIOTHSAX:
HaHOXJIEKTPOHUKE, MaTepuagoBeaeHuu u ap. Kparkas cnpaBka 00 UCTOPUM pa3BUTHUSI METO/IA.

2.2. ®u3nyuecKre OCHOBBI AJTUIICOMETPHH.

[Inockast snekTpoMarHuTHas BoJHa U €€ pacrnpocTpaHeHue B cpene. OTpakeHHe IUIOCKOMN
AJIEKTPOMArHUTHOM BOJIHBI OT HCCIEyeMON MOBepXHOCTH. OCHOBHOE ypaBHEHHE Autuncomerpun. [Ipsmas
u oOpaTHas 3adaud dyUIMIcoOMeTpur. OCHOBHBIE ONTHYECKHE MOJEIN OTpaXkarolled CTPYKTYpPHI.
Onnoponnasi mosryoeckoHeuHnast cpema. OnmHOcIOWHAs MojaeNlb. MHOrocionHas MOAEIb W ONTHYECKU
HEOJHOPOAHBIN cioi. KoMno3unmonHsie cpempl.

2.3. I'padpo-aHanuTUYECKU METO]] peIIeHHs] 00paTHON 3a/1a4M SJUIUIICOMETPHUU.

2.4. ONTUYECKHE CXEMBI ILTUTICOMETPOB.

MeTtoibl U3MEpeHHsl AIIIUIICOMETPUUECKUX HapaMeTpoB. ONTHUECKHUE 3JEMEHTHI SJUIUIICOMETPOB:
noJisipu3aTopsl, Qazocnsuratomue ycrpoiictsa. [IpeoOpa3zoBaHusi moJjsipu3aluy NpU MPOXOKACHUU UYepe3
ONTHUYECKHUE 3JIEMEHThI. MO1eH AIIITUIICOMETPOB.

Pa3zoen 3. Memoowl ucnvimanuii uzoenuti HAaHOUHOYCMPUU.

3.1. OcHOBBI TEOPUU UCTIBITAHUH.

OcCHOBHbBIE MOHATUS TEOPUU HCIBITAHUNA: UCHBITAaHUS, 0OBEKT HCIBITAHUM, MakeT Ul UCHBbITaHUMH,
YCIIOBUS HCIBITAHWM, NporpaMma UCHBITAHUM, aTrTecTalusi METOAMKH HCHBITAaHUH, HCHBITATeNbHOE
o0opynoBaHue, pe3yabTaT UCIBITAHUM, TOYHOCTh U BOCHPOU3BOAUMOCTD PE3YJIbTAaTOB UCIBITAHUN. Buabl u
uenu ucnsitanuil. Knaccugukanus ucnsiranuil. McciaenoBarenbckue, KOHTPOJIbHbBIE, CEPTU(PUKAIIIOHHBIE 1
SKCIUTyaTallMOHHbIE HcHbITaHUs. OCHOBHBIE JTamnbl IHOJTOTOBKM U TMpPOBEAECHUS HcCHbITaHUN. OlleHKa
pe3yNnbTaToB UCIbITaHUN. BHemHue Bo3aelcTByomye GakTopsl MPpH MPOBEIEHUN UCIIBITAHUNA. ATTECTALIUS
UCIBITaTEIbHOr0 000pyAoBaHus. VcnipiTaTenbHble J1a0OpaTOpUN.

3.2. TocynapcTBeHHbIE CTaHAAPTHI B 00JaCTH U3AETHI HAHOMHYCTPHUU.

O6mas crpykrypa 'OCToB Ha HaHoMmMarepuanbl. TexHUYecKue TpeOOBaHUS, MPEABIBISIEMBbIE K
pa3IMYHbIM HaHOMaTepuajgaMm: HaHOTpyOKaM, HAHOMOpPOUIKaM, HAaHOKOMIO3UTaM u T.1. HaubGonee
pacnpoCTpaHEHHBIE METO/bI, MPUMEHSEMBbIE ISl ONpEAETCHUS XapaKTEepUCTUK HAHOOOBEKTOB COIIIACHO
I'OCT. IlpaBuna or6opa ¥ MOArOTOBKH MPoO M 00pa3oB i UchbITaHui. TpeboBaHuss 6€30MacHOCTH TIPH
MIPOBEJICHUH UCTBITAHUI HAHOMATEPUAIIOB.

3.3. Onpenenenure yneapHON MOBEPXHOCTH HaHOMaTepraioB MetogoMm bOT.

Ompenenenue yneapHONM MOBEPXHOCTH HAaHOMATEepUajoB MeTo/oM bpyHayspa, Dmmera u Termiepa
(BOT) mo wu3orepme amcopOumm Tas3a: CYIIHOCTh METOJa, HE0OXoauMoe oO0OpyAOBaHUE, METOIUKA
IIPOBEJICHUE UCIIBITAHUSI, METOIUKA 00pabOTKU PE3yabTaTOB.

4 O0beM yueOHOH TMCHUILTHHBI

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl 3E Akan, 4. | Acrp.u.
O01mas Tpya10eMKOCTb JUCHMUIIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,44 16 12
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Jlexnnn 0,44 16 12

Jlaboparopusie pabots! (JIP) 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12

CamocrosiTeJibHas paboTa 1,67 60 45

KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3

1,67
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 59,6 44,7
Buja uTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MaKpOKHMHETHKA XUMHYECKHX MPOLECCOB)

1 Heap AMCHUIUIMHBI — HAyYUTh CTYJACHTOB METOJAM aHAJIM3a W MOJICIIMPOBAHUS XUMHUYICCKUX
MPOIIECCOB,  00ECIEUMBAIONINX PE3KOE COKpAIICHHE CPOKOB IPOBEACHUS HAYYHO-TEXHUYCCKHX
WCCIICIOBAaHUH MPU OJTHOBPEMECHHOM YBEIIMUECHUHU UX HAJC)KHOCTH; CIIOCO0aM CO3JaHMsI HOBBIX IIPOU3BOJICTB
Y UHTCHCH(DHUKAITUH JTCHCTBYIOIINX.

2 B pe3yabTaTe H3y4eHUs THCHUTTHHBI 00YYAIOIIHIACS TOJIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

TIK-2.1; T[IK-2.2; TIK-2.3; IIK-3.3.

Buame:

— OCHOBHBIC ITPUHIIMITEI CHCTEMHOTO aHAJIN3a XUMHYECKUX MPOIIECCOB;

— OCHOBHBIC METOJBI TOCTPOCHUS MATEMaTHYCCKHX MOJENCH — KHHETHYECKOH, Mexk(}a3oBoro
MEPeHOCa Ta3-KHAKOCTh, Ta3-TBEPJOC, XUMHUYECKHX PEaKTOPOB C OMHO(DA3HBIMH W MHOTO(Ma3HBIMHU
MMOTOKAMH XUMHUYECKHX PearcHTOB;

— MaTeMaTHYECKUE METOJbl PEIICHUS YPaBHCHHA MOJCICH pEakTOpOB H  (PH3MKO-XMMHUYSCKUX
MIPOIIECCOB B HUX MPOTEKAIOIIUX;

— OCHOBHBIC CIIOCOOBI OPTaHM3AlHMH JHEPro-, PEeCypcoCcOCPEraroIIuX IPOIECCOB B XUMHYECCKHX
peakTopax;

— CTI0COOBI MHTCHCHU(DHUKAIIMH MPOMBIIIICHHBIX XUMUYECKUX MTPOIIECCOB;

— OCHOBHBIC THITBI TIPOMBIIUICHHBIX BBICOKO3(D(PEKTUBHBIX XUMHYECKHX PEAKTOPOB U CIOCOOBI
OpraHu3aIuH KPYITHOTOHHAKHBIX XHMHYECKUX ITPOIIECCOB.

Ymemo:

— IIPOBECTH CHUCTEMHBIN aHAJIN3 HOBBIX XUMHUYECKUX MPOIICCCOB U MHTCHCH(PHUIIMPOBATH 10 IICJICBHIM
MIPOJTyKTaM JICHCTBYIOIIHE ITPOU3BOJICTBA;

— BBIBECTH ypPaBHCHUS XMMHYCCKUX WHBAPUAHTOB JUISI 3aJIaHHOM CHCTEMBI PEarcHTOB, YCTaHOBUTH
MHUHHUMAJIBHOE YHCIIO PEareHTOB, U3MEPEHUE KOHIICHTPAINHA KOTOPBIX 00CCIIEYNBACT BO3MOKHOCTh OIICHKH
MaKpOKHHETHYECCKHX TTapaMeTPOB MOJIEIICH peakTopoB;

— OCYIIECTBUTh TIO pE3yJIbTaTaM JIA0OPATOPHOTO M CTCHIOBOTO JKCIIEPUMEHTA TIOCTPOCHHUE
KHHETUYECKUX U PEAKTOPHBIX MOJICIICH;

— BBIOpaTh MOJENIb MEXK(a30BOTO MEPEHOCa TeIla M MAacChl JUIS 3aJlaHHON CHCTEMBI T'a3-KUIKOCTb,
OIICHUTh KOHIICHTPAIIMH ITEPEXOJSAIIETO KOMIIOHCHTa B Tra3e M JKUAKOCTH, PacCUUTaTh KOIPPHUITUCHT
YCKOPEHUS a0COPOINH MTEPEXOIAIIETO KOMIIOHSHTA BCIICCTBUE XUMUYECKOH peaKIny;

— aHAJIM3WPOBATh M MOJCIUPOBATH PEKHUMBI Pa0OThI MPOMBIIUICHHBIX PEAKTOPOB ¢ TpeX(a3HBIMU
CHUCTEMaMH 'a3-)KHJIKOCTh-TBEPJIOC C CYCIICHIUPOBAHHBIMY U CTAIIHOHAPHBIMU CIIOSIMU KaTaJIN3aTOPOB;

— IPOU3BECTH PACUCThI 10 YCTAHOBJICHHUIO ONTUMAIBHONW KOHCTPYKIIMH PEAKTOpa U PEKHUMOB €ro
IKCIUTyaTaI[uH, 00SCIICYNBAONINX €r0 3a/IaHHYIO T'0JI0BYIO IIPOU3BOUTEILHOCTD I10 IIEJIEBOMY IPOIYKTY;

— ONPENCTUTh CIIOCOOBI JAILHEHIIIETO0 IMOBBIMICHUS PEHTA0CTBLHOCTH PAbOTBHl MOJICITHPYEMOTO
peakTopa.

Bnaoemw:

— uHpOpMAaIUeH M0 KOHCTPYKIIMSIM BBICOKOIIPOU3BOIUTEIBHBIX XUMHUYECKUX PEaKTOPOB, CIIOco0aM
ITycKa peakTOPOB, PKUMAaX UX HEIPEPHIBHOM 3KCILTyaTalliyd U OCTAHOBA,;

— METOJJaMH aHAJIN3a U MOJICITHPOBAHKS XUMUICCKHIX IIPOIIECCOB;

— croco0aMu  pacyeTa MaKpPOKHHETHYECKHX KOHCTAaHT MOJCIH IO pe3yiIbTaTaM CTCHIOBOTO U
OTIBITHO-TTPOMBIIIJICHHOTO YKCIIEPUMEHTA;
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— OCHOBHBIMM METOJIaMU DPEUICHUS YPaBHEHHM KBa3UIOMOTE€HHBIX W MHOroQasHbIX MoJeen
pPEaKkTopoB;

— METOJAMM pacdera — I 3aJaHHOTO XMMHUYECKOIO Ipolecca - KOHCTPYKIHHM IPOMBIIIIEHHOTO
peaKkTopa U peKUMOB €ro 3KCIUTyaTaluu;

— OCHOBHBIMHM CITIOCOOaMM MHTEHCU(UKALIMK TPOMBIIIIJIEHHBIX POLIECCOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue.

CucreMHBIM aHalIM3 PEaKTOPHBIX IpoleccoB. Mepapxuueckue ypoOBHHM aHaM3a U HCCIEIOBAHUS
XUMHUYECKUX TPOILECCOB. 3aKOHOMEPHOCTU MPOTEKaHMS CJIOKHOM XMMHMUYECKOM peakluu B FOMOT€HHBIX U
IeTePOreHHbIX (U3UKO-XUMHUECKUX cucTeMax. OCHOBHbIE MOJAXOAbI K IOCTPOCHHUIO KHUHETHUYECKUX
Mozened, Mojenell 3epHa Karaiau3aTopa U KaTaJIUTUYECKOTO peakTopa M K PELIEHUI0 MpoOIeMbl
MOJENUPOBAHUS OJHO- M MHOTO(A3HbIX XUMHUYECKUX IpoueccoB. CTpyKTypHass W HapaMeTpuyecKas
unaeHTuukanus mozaeneil. Knaccuduxanus mateMaTuyecKux METOJIOB MOJEIMPOBAHUS MPOMBIIIIEHHBIX
npoueccoB. OnHO, IBYX U Tpex(a3Hble XMMHUYECKHE CUCTEMBI U Mpoliecchl. [ napoarnHaMuka oJHO(a3HbIX U
MHOTO(a3HbIX TOTOKOB. OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHMS IPOLECCOB MEPEHOCa TEeIUla U Macchl B
MHOTO(a3HbIX CHCTEMax NpU MPOTEKAaHMM B HUX WM Ha IMOBEPXHOCTU pazjiena ux (a3 XUMHYECKUX
peaKuui.

Pazoen 1. Teopemuueckue ocnogvl. Cmamuxa u KUHEMUKA XUMUYECKU DPeasupyroujux CUcmem.
Ilocmpoenue kunemuueckux Mooenetli C10ACHbIX MHO2OMAPUPYMHBIX XUMUYECKUX PeaKYUll.

1.1. Onpenenenue MexaHU3Ma MHOTOCTAIUNHONW XHMHYECKOM peakuuu. CTeXxuoMeTpudecKuit
aHaJIW3 pearupyroulend XuMmuieckon cuctembl. CTpyKTypHas U cTexuoMeTpuueckas Matpuilbl. HezaBucumeie
xumuueckue peakuuu. Crexuomerpuueckoe mnpaBuio ['ub6ca. basucHble perieHuss OCHOBHOM
CTEXHMOMETPUYECKON CUCTEMBI YpPaBHEHMI. MeTOoIMKa pacyeTa HE3aBUCUMBIX PEAKIIUN.

1.2. Mepbl 3aBEpHICHHOCTH peakIuii. XMMUYECKHEe BapUaHThl M WHBapuaHThl. OCHOBHAs CHUCTEMa
KMHETUYECKUX YPaBHEHUH.

1.3. Tunbl Mopnenell KUHETUKM XUMHUYECKUX peakiuil. 3akoH JEHCTBYIOIIMX MacC M 3aKOH
NEeUCTBYIOUIUX MTOBEpXHOCTEH. MesieHHbIe U ObICTPhIE CTa UM MEXaHU3Ma XUMHUYECKON PEeaKIIHH.

1.4. IlocTpoeHue KHHETUYECKUX MOJENIe TIeTepOreHHO-KaTATUTUYECKUX PEaKIUi CO CIIOKHBIM
MEXaHu3MOM IpoTekaHus. Meroasl boaenmreliHa w  Xopuyru. [IpuHIMI KBa3HCTalMOHAPHOCTH
bonenmreiina—CemenoBa. boneHmreiiHoBckue 1 HeOOAEHIITEHHOBCKHUE BeliecTBa. CTEXMOMETPUUYECKHE
qyclia, MapLIpyThl peakiui, CTEXMOMETPUUYECKUE MaTpPUIbl UTOTOBBIX ypaBHEHUH MapupyTos. lIpaBuio
Xopuyru. Kunetnueckue MoJesIi MHOIOCTAIMMHBIX XUMAYECKUX PEAKIIMM M MX OCHOBHBIE CBOMCTBA.

Pazoen 2. Memoovl moodenuposanus Xumuyeckux npoyecco8 8 O08YX(Aa3HblX Ccucmemax
2as(dHcuokocms)-meepooe, ea3-HcuoKOCmb.

2.1. Obnactu  mpoTEeKaHMs] ~ KaTaJUTHYECKUX  peakuMii B cUCTeMax  ras-TBepaoe  —
BHemHEeIUPPy3noHHasi,  BHyTpuaudPy3moHHasi,  KHHETUYECKas.  ODKCIEPUMEHTAIbHBIE  METOJbI
onpezeneHus odi1acTel NPOTEKaHUS PEAKIIHIA.

2.2. Ilpomecchl mepeHoca Macchl B 3€pHE Karaiau3aTropa (MOJEKyJspHas, KHYJICEHOBCKas,
noBepxHocTHas nuddysus). IlyaseitneBckuii, credanoBckuii nmoToku. IIporeccsl nepeHoca Temia B 3epHE
Karanu3aTopa. HecranmonapHslie U cTallMOHApHbIE PEKUMBI paOOTHI 3€pHa.

2.3. MaremaTudeckiue MOJENIM TpaHyd KaTajlu3aToOpoB pa3iIMYHON (POpMBI — KBAa3UTOMOTIEHHBIE,
KalWUISIpHbIE, I100YNIIpHbIE, OUINCIIEPCHBIE.

2.4. YpaBHeHus Au(PQPy3HOHHONM CTEXHMOMETPUHM JUIsI M30TEPMUYECKMX M HEU30TEPMHUYECKHX
npoueccoB. ENMHCTBEHHOCTh M MHOXKECTBEHHOCTh CTAallMOHAPHBIX COCTOSIHUIT paboThl 3epHa. OCHOBHBIE
CHOCOOBI MHTEHCU(PHUKALIUU €T0 pabOTHI.

2.5. O1nieHKa BHEIIHEr0 ¥ BHYTpEHHEro (akTopoB 3(PPEeKTUBHOCTH pabOThI 3epHa KaTaau3aTopa JUist
peareHToB M MTOTOBBIX peakUui MO0 MapHipyraM. YpaBHEHUS MHBApUAHTOB /s pacuera (PakTopoB
3¢ (GEKTUBHOCTH AJIs1 HEKIIIOUEBBIX BEIIECTB U HE3aBUCHUMBIX PEAKIIHIL.

2.6. AHanmu3 mpoLECCOB TEIUIO- K MaccolepeHoca Ha rpaHule paszjaena (a3 rasz-KuJIKoCTb.
I'unponunamuka razoxuakodasHeix cucteM. llorpaHudHble CIOM MPU JBMKEHHM Ta30BOr0 Iy3bIps B
KUAKOCTU. ['a30Bble My3bIpM B CTOKCOBOM IIOTOKE >KHUJKOCTH, MPH YMEPEHHBIX MU OOJIBIIUX YHCIAX
Peitnonbaca. Temo- MacconepeHoc Ha rpaHuliax pa3esia ra3-»KuiaKkoCTh.

2.7. Mogenu Macco- TEIUIONEepeHoca Ha TpaHWIe pasjaena (a3 ra3-KuakocTh (TJICHOYHAs, XUTOH,
Jankseprca). Pacdyer BenmnumH Mex(pa3zoBbIX MTOTOKOB U KOA(hGUIIMEHTA YCKOPEHHST a0copOIiuu BCIEACTBUE
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XuMHueckor peakiuu. OleHKa BEJIUYUH CKOPOCTEW MacCONEepeHoca MpU Pa3InyHbIX TUAPOJMHAMUYECKUX
pexXuMax JABHKEeHUs (a3.

Pazoen 3. Mooenuposanue npoyeccos 6 00HOpa3HLIX U MHO2OGDAZHBIX PeaKmopax.

3.1. Kinaccudukanuss mojeneid KaTaIUTUYECKHMX PEaKTOPOB C AaKCHAJIbHBIM M PaguaIbHBIM
HalpaBJICHHEM I[I0OTOKA pEareHTOB. YpPaBHEHHUS pPEAKTOPHBIX HMHBapuaHTOB. KBasuromoreHHele H
nByx(a3Hble OJHO- U JBYX IapaMeTPUYECKUE MOJIEIM PEAKTOPOB C AaKCHAJIbHBIM HW/WIA pPagualibHbIM
HaIpaBJICHUEM NIOTOKA PEarcHTOB.

3.2. I3otepmuueckue,  aguabaThyecKkue,  MOJUTPONUYECKHE  peakTopbl.  Peakrtopel ¢
TFOPU30HTAIBHBIMA M BEPTUKAJIbHBIMU CIOSIMM KaTalu3aTopa U pa3jiMdyHON oOpraHu3anueil IBUKEHHS
CIUIOIIHOM (ha3bl.

3.3. Tpexta3zuble cUCTEMBI Ta3-KHUAKOCTb-TBEPIOE C CYCHEHAWPOBAaHHBIMU M CTAllMOHAPHBIMU
CIIOSIMU KaTaJau3aTopoB. PexxuMbl TeueHuss MOTOKOB B TpexdasHbix cucremax. Ilepeman paBiieHus B
Tpex¢a3Hbix cucremax. llpomeccsl mnepeHoca Temia U Macchl B TpexdaszHbIX CcHCTeMax. MeTomabl
MOJETUPOBAHUS IPOMBILITIEHHBIX TPEX(Pa3HBIX PEAKTOPOB.

3.4. AITOpUTMBI U YUCIIEHHBIE METOJbl PEIICHUs YPaBHEHUN MOJeNiel KaTaJuTHYECKUX PEaKTOpOB
(stBHBIN U OJTyHEsABHBIN MeTo bl PyHre-KyTTa, MeTO1 OpTOrOHaNbHBIX KOJIOKAIIH).

3.5. CraunoHapHble U HECTAIMOHAPHBIE PEKUMBI pabOTHl PEaKTOPOB. METONbI pacyeTa U aHaIM3a
PEXHUMOB pabOThl KBa3UTOMOTEHHBIX U MHOTO(a3HbIX KaTAIUTUYECKUX PEAKTOPOB C IEJIbI0 YCTAHOBJICHUS
SHEPro- u pecypcocOeperarumx peKUMOB UX IKCILTyaTallu.

Pazoen 4. Koncmpyxkyuu kamanumuueckux peaxmopos 6 Hegpme- u 2azonepepadomre u pedcumol ux
IKCHIYAMAYUU.

4.1. IlonouHble PeaKTOPbI CO CTALMOHAPHBIMH CIOSIMHU KaTalau3aTopa B IPOM3BOJCTBAX CHUHTE3-rasa,
MeTaHoJIa, IMMETUIIOBOTO 3upa, OyTUIIOBBIX CIIUPTOB.

4.2. PeakTopsl ¢ pajuaibHBIMU CIOSIMH KaTalu3aTopa U peakTopbl ¢ KOMOMHUPOBAHHBIMU CIIOSIMU
aKCHaJIbHO-PaMalIbHOIO TUIIA B POU3BOICTBE aMMHUAKa.

4.3. TpyOuatbie peakTopbl CO CTallMOHAPHBIMU CJIOSMHU KaTajlu3aTopa B IIPOM3BOJCTBAX METaHOJIA U
dbopmanbaerua.

4.4. KoMOMHUpOBaHHbIE PEAKTOpPbl € TpyOuaTOl M TOJOYHOW CEKUMSIMH B IPOU3BOJICTBE
dbopmanbaerua.

4.5. PeakTopsl ¢ Tpex(a3HbIMU NMOTOKaMH. PeakTopbl CO CTallMOHAPHBIMHU CJIOSMU KaTaiu3atopa u
HUCXOJSIIIMM  JBYX(a3HbIM Ta30KHAKOCTHBIM MOTOKOM. PeakTopsl ¢ CyCIIEHIUPOBAHHBIM CIIOEM
KaTajau3aTopa U BOCXOJALIUM Ta30KUIAKOCTHBIM TOTOKOM. PeakTopbl ¢ BOCXOJALIUM T'a30KUAKOCTHBIM
MTOTOKOM U HUCXOJSIIUM PELUPKYISAIUOHHBIM IOTOKOM KaTalln3aropa.

4.6. PeakTopsl ¢ IBMKYIIMMCS CIIOEM KaTajlu3aTopa MOJy4yeHUs! OKCUI0B MOHOMEPOB.

4.7. HoBble TUIIBI XUMUYECKUX PEAKTOPOB, MEPCIEKTUBBI UX HCIIOIb30BAHUS B Pa3IMYHBIX OTPACIAX
MIPOMBIIIJIEHHOCTH.

Pazoen 5. Coepemennvie npobremvl co30anus sHepeo- pecypcocbepecaioujux npoMblULIeHHbIX
npoyeccog. Unmencuguxayus pabomul XuMuueckux peaxmopos.

5.1. OcHOBHBIE KPYIMHOTOHHQ)XHbIE€ IPOMBIIIEHHBIE MPOIECCHl XUMHUECKON M HEPTEXUMUUECKOU
MPOMBIIITIEHHOCTU. TeHJEHIINH UX Pa3BUTHS U OCHOBHbIE HANPABICHUS UX UHTEHCU(DUKALIUH.

5.2. Cnoco6b! 3¢ ¢eKkTUBHON OpraHu3alud B KaTaJUTHUYECKUX PEAaKTOpax IPOLECCOB KOHBEPCHU
MPUPOJIHOIO T'a3a B CUHTE3-Ta3, BOJOPOA, METaHO, TUMETHIIOBBIA 3(UpP, MOTOPHBIE TOILJIMBA.

5.3. HoBbie BbICOKOA((EKTUBHBIE KAaTaJIUTHUYECKUE CHCTEMbl KOHBEPCHM MeTaHa B CHUHTE3-Tas,
METaHOJI, AUMETUIIOBBIH 3(pUp, MOTOPHBIE TOILINBA.

5.4. KoHCTpYKIIMM KaTaJIMTUYECKUX PEAKTOPOB BEAYIIUX 3apyOCKHBIX M OTEUECTBEHHBIX (UpPM,
o0ecreyrBaroIIle BHICOKOMHTEHCUBHBIE PEXKUMBI paO0ThI pEaKTOPHOTO0 000y IOBaHHUSL.

5.5. Unrencudukanus paboThl XMMHUYECKHUX PEAKTOPOB HAa OCHOBE IPHUHLIUIIOB COBMEIICHUS
XUMHUYECKUX U TEII0-MacCOOOMEHHBIX IIPOLIECCOB, KaK B PEAKTOPHOM Y3j€, TaK U B OTAEIbHOM
XMUMHUYECKOM PEAKTOPE.

3aknouenue.

3axirounTenbHas JIEKLIUS 110 MOBEACHUIO UTOTOB AUCLUILIIUHBL.
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4 O0beM yueOHOM TMCHUIITHHBI

Bun yueOHoi padboThl O6mem AucunIIHHbL
3E AKan. 4. | AcCTp.4.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,67
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B JUCHUIIIIMHbI 59,8 44,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MopaempoBaHHe HAHONPOIECCOB B XUMHYECKOI TEXHOJIOTHH, papManeBTHKE U OMOTEXHOJIOTHI»

1 Heap aumcuMmimHbl — (GOPMUPOBAHHME Y CTYINEHTOB  0a30BBIX 3HAHUU 10 COCTaBJIECHUIO
MaTeMaTHYECKUX MOJEJIE HAHOINPOLIECCOB U HAHOCHUCTEM, MX HMCCIECJOBAHUIO METOJ0OM MAaTeMaTH4YECKOTO
MO/JIENIMPOBAHHUS, MIPOBEACHUIO KOMIIBIOTEPHOTO JKCIIEPUMEHTA, TPOTHO3UPOBAHNIO CBOMCTB IIPU CO3JaHUU
HOBBIX HAHOMATEPHAJIOB.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-1.1; VK-1.2; YK-1.5; [IK-1.7; IIK-2.1; IIK-2.3; IIK-3.3; [IK-3.5; I[IK-3.6.

3uamo:

— IIOHATHS O MOTEHIMAJaX U CWIAX B3aMMOJICUCTBUS B MOJIEKYJSIPHBIX CHCTEMaxX M HAHOCHCTEMaX;
COOCTBEHHOM »JHEpPrMM YacCTUIBl, HAXOJALICHCS B cpeae; TEPMOJMHAMUYECKOW CpeHEed BEeIMYUHBI,
SHTPOINUU U TEMIIEPATYPbI CUCTEMBI; KOH(PUTYPALlHOHHOIO ITPOCTPAHCTBA;

— ONpeJesieHne, CTPYKTYpy U OJIOYHBIM MPUHUUI MOCTPOCHMS] MaTeMaTHMYECKUX MOJEJEH; 3Tambl
MaTeMaTU4YEeCKOro MOAECIUPOBAHUS; B3aUMOCBA3b PU3NUECKOTO0 U MaTEMAaTUUYECKOTO MOIEIUPOBAHUS;

— METOJbl  CTaTUCTHMYECKOM  MexaHukd, MonTe-Kapio, MOJNEKyIsIspHOM  OUHAMUKH  JIA
MO/JIEIMPOBAHNSI HAHOCHUCTEM;

— TEOPETUYECKNE OCHOBBI MOJIEJIEN KBAHTOBBIX HAHOCHCTEM;

— IIpPUMEpBl MCHIOJIB30BAaHUS UHWCJICHHBIX MOJENEH B 3a7a4ax HAHOTEXHOJIOTUH, IPUMEpBI
MOJIETMPOBAHNUS HAHOCHUCTEM B (hapMalleBTUKE U OMOTEXHOJIOTUH.

Ymemy:

— IPOBOAMTH AHAJIU3 CWJI B3aWUMOJICHMCTBHUS B MOJIEKYJSIPHBIX CHUCTEMax M HAHOCHCTEMax IIpU
ITOCTPOCHUH MOJIEIIH;

— pemaTh 3aJa4i MOJICJIMPOBAHUs CBOMCTB U CTPYKTYPbl HAHOMATEPHUAJIOB U HAHOCUCTEM;

— IIPUMEHATh METOJIUKU TEPMOJIUHAMUYECKOTO OCPEIHEHHS 111 OLIEHKH MaKPOCBOWCTB HAHOCHUCTEM;

— IIPUMEHATh METOJIBI CTATUCTUYECKON MeXaHnKH, MoHTe-Kapino u MOneKkysipHON TMHAMUKH.

Braoemy:

— METOJIMKOW TpOBEACHUS] (PU3MKO-XMMHYECKOTO OJKCIEPUMEHTa [0 MCCIEA0BAHUIO CBOMCTB
MaTepHajIoB U BEIIECTB;

— croco0amu TEpMOIMHAMUYECKOTO OCPETHEHUS sl OLIEHKH MaKpOCBOMCTB HAHOCUCTEM;

— METOJaMU CTaTUCTUYECKOM MexaHukn, MonTe-Kapino u MOoJIeKyIsipHON TMHAMUKHY.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

[Ipeamer u MeTtoabl IUCHUIUIMHBI «MOJIEIMPOBaHUE HAHOIPOLIECCOB B XMUMHMYECKOM TEXHOJIOTHH,
¢dapmaneBTike U OnoTexHosorun». OnucaHne OCHOBHBIX pa3zenoB Kypca. CTpyKTypa Kypca U INpaBuia
PEUTHHTOBOM CUCTEMBI.

Pazoen 1. Komnvlomeprnoe mooenuposariue HaHonpoyeccos u HaHOCUCHEM.

1.1. Marematuueckoe MOJIETMPOBAHNE HAHOCHUCTEM.
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Ocob6ennoctu MozaenupoBanus. KommproTepHoe MojenupoBanue cCBOMCTB BemecTB. COOTHOIIEHUE
AHAJIMTUYECKON TEOPHUM M KOMIIBIOTEPHOIO J3KcHepuMeHTa. Ponb CHil B3aMMOJEHCTBHS HAHOYACTHUIL IIPU
KOMIIBIOTEpPHOM ~ MojenupoBanuu. Kiaccupukanus mNOMYyKIACCHYECKUX M KBAHTOBO-MEXaHUYECKUX
Mozened. Hanoxumust 1 HaHOOUOJIOTHS.

1.2. MeTobl CTaTUCTUYECKON MEXAHUKH JUISl OLIEHKH MaKpOIapaMeTPOB HAHOCUCTEM.

Onucanue JBMKEHMsST aHCaMOJsi HAHOYACTUL C MO3MIMM  CTAaTUCTUYECKOM  MEXaHHUKH.
Knaccudukanus BzauMoaencTBuil. DHeEprusi B3auMOJAEUCTBUSL MOJIEKYJI B CBOOOJHOM HPOCTPAHCTBE W B
cpenax. OHTpomnus, TemIiepaTrypa W cBoOoaHas sHeprusi ['enmbmronbia. TepMoamHamuyeckoe cpenHee
BEJIMYMHBI. DProAMYHOCTh CUCTEMbl MHOTUX 4YacTull. KaHoHmueckuil aHcamOnb yactuu. Pacnpenenenue
bospimana.

Paszoen 2. Keanmogo-mexanuueckue mooenu HaHOCUCMEM.

2.1. OcHOBHbIE MOHATUS U MAaTEMATUYECKHI anmapar KBAaHTOBOW MEXaHUKH.

Omneparopsl B KBaHTOBOW MexaHuke. BonHoBass @yHkuus u ee cBoiictBa. (CBoiicTBa
OJIHOBJIEKTPOHHBIX aTOMOB. KpaTHOCTh BBIpOXKI€HUS dHEpreTndeckux ypoBHel. CpenHuil paanyc opoutanu
2JIEKTpOHA B aToMe Bojopoda. Hambosee BeposiTHBIN paanyc opOMTHI 3JIEKTPOHA B aToOME€ BOJOpOja B
OCHOBHOM COCTOSIHUH.

2.2. Mopenu KBaHTOBBIX HAHOCUCTEM.

VYpaBuenne Ilpeaunrepa. Tounsle pemenus ypaBHeHusa IlpeauHrepa mns  MOJEIBHBIX
noteHuuanoB. CBoOonHas yactuua. [loteHiuanbueie sMbl. [IpoxokaeHre yacTHIbl Yepe3 MOTEeHIMAIbHbIN
Oaprep. TyHHENMpoBaHUE. DIEKTPOH B IEPUOINIECKOM CUIIOBOM noJie. Kpucramsl.

2.3. OnucaHue KBaHTOBBIX HAHOCHCTEM C YYETOM BO3MYIIAIOLINX BO3/ICHCTBUI.

Teopust Bo3mymieHuil. CranuoHapHble U HECTAlMOHApHBbIE BO3MYLICHHUS. Teopus CKaHUPYIOIIETO
TYHHEJIbHOTO MHKpocKona. KBanToBbie Touku. [IpoMbliisieHHbIE TPUMEHEHUS! KBAHTOBBIX TOYEK.

2.4. MHOro4yacTUYHbl€ KBAHTOBbIE HAHOCUCTEMBI.

BbruncnuTenbHble KBaHTOBbIE MOJIENM «U3 MEPBbIX NPUIMUIOB». TOYHOE pelleHHe YpaBHEHUS
Hpenunrepa i atoma Bo1opoa. ATOMHbIE OpOUTaNK Kak 0a3ucHbIE (QYHKIIMU TPUOIMKEHHBIX PELICHUI.
Boruncnenue cpefHUX BEIUUKH.

Pazoen 3. Boiuucaiumenvuoiii memoo Moume-Kapno 6 3a0auax HaHOUuHICeHePUU.

3.1. MonenupoBanue meronoM Monte-Kapio.

MonenupoBanue cucteM ¢ (UKCUPOBAHHBIM YHUCIOM YacCTHUI[ B 33JJaHHOM 00beMe ¢ (PMKCHUPOBaHHOMU
temmneparypoir. OCHOBHBIE TOJIOKEHHS MeToAa. Meton Merponosnca. bazoBeiit anroputm MonTe-Kapiio.
[lepuoguueckue rpannunbie ycnosus. OOpe3ka noteHnuanoB. Maunuanusanusa pacuera MmerogoM MoHte-
Kapmo. IIpoGHbIe maru cmenieHusl.

3.2. KBanToBsle MeTO 151 MOHTe-Kapio uist u3ydeHus: HAaHOCTPYKTYP.

Bapuanmonnsiii meton MonTte-Kapino Ha ocHoBe anroputmMa Mertpomosinca BBIOOPKH —TIO
3HauuMocTu. Juddy3uonnsiii meroq Mounte-Kapno mist mHanocuctem. ['enernueckuit anroputm. OueHka
CXOJMMOCTH aIrOpUTMa.

Pazoen 4. Mooenuposanue nanocucmem memooom MOAEKYIAAPHOU OUHAMUKU.

4.1. OcHOBBI METOJa MOJIEKYJISIPHON JUHAMUKHU.

CX0JCTBO MOJEIMPOBAHUSI METOI0OM MOJIEKYJISIPHON JMHAMUKH C pealibHbIM 3KcriepumMeHToM. CyThb
METOJa U aJroput™m pacuera. HMuunmanmsanms. Pacder cuin. Anroputm Bepise 11 MHTErpupOBaHMS
ypaBHeHuUl JBWxeHMs. HeycTtoitunBocTs 1o JlsmyHoBy. [IpuMeHeHre MeTo1a MOJIEKYJIApHON JUHAMUKH JIIS
onucaHus npouecca upPy3uu. MosiekynsgpHas AUHAMHKA HA OCHOBE TEOpUU (PyHKIIMOHAJIA IIIOTHOCTH ISt
3aJ1a4 BBIYMCIIUTEIHHON OMOIOTHH.

4.2. BpluncieHre MakpoOCKOIIMUYECKUX TapaMeTPOB CUCTEMbI YCPEITHEHUEM 10 BPEMEHHU.

MeTol MOJIEKYJIIpHOM JIMHAMUKHM JUIsl BBIYMCIEHUS MAaKpPOCKOIHWYECKUX, TEPMOIMHAMUYECKHUX
[1apaMeTPOB CUCTEMBI: BUPHAJILHOE YPaBHEHHUE COCTOSIHUA. MoJIeKymsipHas JUHAMHUKA JUIsl MOJEIUPOBAHUS
CUCTEMBI MAaKPOMOJIEKYII.

Pazoen 5. Ilpumenenusi KOMNbIOMEPHO20 MOOEIUPOBAHUS HAHOCUCTEM O  papmayeemuxu,
NOTUMEPHBIX MAMEPUANIO8, OUOMEXHONI02UU U HAHOIEKMPOHUKU.

5.1. MoaenupoBaHue HAaHOCUCTEM B (hapMaIleBTUKE M OMOTEXHOJIOTHH.

Juzaiin nekapcTB. lcnosp30BaHHE MOJIEKYJISPHOM JIMHAMHUKH CO CBS3SIMM JUISI MOJEIIMPOBAHUSA
CUCTEM MakpoMoJieKyild. buonornueckue HaHomarepuasbl. CTpouTenbHbIE OJOKM U HAHOCTPYKTYPBHI.
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[TomunenTuaHpie HAHOTIPOBOJIOKKU U OenkoBbie HaHoudacTuibl. JJTHK kak cayOnmpoBaHHasi HAHOTIPOBOJIOKA.
['enernueckuil koA U CUHTE3 OEJIKa.

5.2. Monienu CIUTONIHOM Cpeabl I U3yYECHHUS] HAHOCHCTEM.

Mopnens crutomHoi cpeabl i npoiecca auddysus — peakuusa. PazoBble nepexonpl. Kunernka
pOCTa HAaHOKJIACTEPOB.

5.3. Mogenu CrulomHoM cpepl AJis ONMMCcaHus 00pa30BaHUsI HAHOCTPYKTYP.

Mexanu3m 00pazoBaHus HaHOCTPYKTYp. CynpamonekynspHble cucTteMbl. Mojienn HaHOKIJIaCTEPOB.
MonexynspHas caMmocOOpKa.

5.4. MoaenupoBaHue HAHOTIPOIIECCOB HA TOBEPXHOCTH.

HanooObexkThl Ha mNOBEpXHOCTH. MojenupoBaHue HAHOPa3MEPHBIX KIACTEPOB Ha IOBEPXHOCTH
KpeMHHs. Murpaiys aToMoB U XUMHUYECKUE PEAKITUH.

5.5. Ilpumepsl HCIOJIB30BAHUS YUCIEHHBIX MOJIENEH B 3a/a4aX HAHOTEXHOJIOTUH.

[TakeTsl TIporpaMM Ha OCHOBE MOJIETICH «W3 MEPBBIX MPUHIUIIOB» W MUX BO3MOXKHOCTH IS 3a7a4
HaHOTeXHoJorui. HanonamsiTe, HaHOMaTepUabl U UCIIOJIb30BAHUE METOJIOB «HU3 NEPBBIX MPUHIUIIOBY IS
ux usyuyenus. Onpenenenue npumeceil U 1eeKToB B HAHOKpHUCTAUIMYECKOM anMase. PopMupoBaHHe pocTa
THOPUTHBIX YTJIEPOJHBIX HAHOMATEPUAJIOB.

3axnouenue.

Ponp MaTeMaTuueckoro MOAEIMpPOBAHUS B Pa3BUTHH HAHOTEXHOJIOTUH.

4 O0beM yueOHOM TMCHUTITHHBI

. O0beM IMCUHMIIHHBI
Bun yueOHo# padoThl 3E Axan, 4. | Acrp.u.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[Tpaktueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi paboTa 1,67 60 45
Camocmosmenvroe uzyyenue pazoenos OUCYUNIUHbL 1,67 60 45
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOYHAsI ATTECTAIIH 1 0,4 0,3
[TonroroBka K 3K3aMeHy. 35,6 26,7
Buja uTOroBoro KOHTpoJIsi: JK3aMeH
AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«TexHosiornyecKkue CUCTEMbl B HAHOTEXHOJIOT UM
1 Hear aucuMmiumHbl — (QopmMupoBaHME 3HAHUM O METOAAX TMOJYYCHHS  Pa3IUIHBIX

HAaHOPA3MEPHBIX/HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB, OCBOCHHE OCHOB OpTraHHM3AIMK ¥ IPOBEICHHS
TEXHOJIOTHYCCKHX IPOIECCOB IPOU3BOJICTB HAHOMATEPUAIOB, HM3y4CHHUS OTpacied MPOMBIIUICHHOCTH,
OPHEHTHUPOBAHHBIX HA BBITYCK MPOAYKIIUHU C IPUMEHEHUEM HAHOMATEPHUAJIOB.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHHUS:

TIK-1.1; T[IK-1.2; IIK-1.3; TIK-1.7.

Buame:

—CBOWCTBA W O0JIACTH  TIPUMEHEHUS  HAHOJMCIICPCHBIX  IMOPOIIKOBBIX,  (YJUICPEHOBBIX,
HAaHOCTPYKTYPHBIX TBEPJBIX, JKUIKAX H TIelb-00pa3HbIX MaTEPHAJIOB, HAHOPAa3MEPHBIX JIIEMEHTOB H
00BEKTOB, HAHOCUCTEM;

— OCHOBHBIE  KJIaccu(UKaluu
HAaHOCTPYKTYPHPOBAHHBIX MaTePUAJIOB;

— OCHOBBI TEXHOJIOTHH IOTYYCHUS Pa3IMIHBIX HAHOMATEPUAJIOB;

— YCTPOWCTBO ¥ TPHHIHUIILI PabOTHl OCHOBHOTO OOOpYIOBaHUS JUIS MPOIECCOB TOJNydSHUS
HAHOJIMCIIEPCHBIX MMOPOIIKOBBIX, (YUICPECHOBBIX, HAHOCTPYKTYPHBIX TBEPIBIX, JKHIKAX M TelIb-00pa3HbBIX
MaTepHAaJIOB, HAHOPA3MEPHBIX JIEMEHTOB H 00bEKTOB, HAHOCHCTEM.

CHOCOOOB  MOJIyYEHHUS  Pa3IMYHbIX  HAHOPAa3MEpPHBIX U
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Ymemns:

— IIPOBOJIUTH aHAJIU3 0COOEHHOCTENW HAaHOMIPOIYKTOB U HAHOTEXHOJIOTUI;

—Hoa0upaTh W COCTaBISATH CXEMbl TEXHOJOTMYECKOTO OOOpYyNOBaHHUS JJIs  IOJIydyeHUs
HaHOPa3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MaTEpUAIOB.

Braoemy:

— HaBbIKAaMHM 110 TOCTPOEHHUIO TEXHOJIOTMYECKUX IPOIECCOB IPOU3BOJCTBA HAHOPA3ZMEPHBIX/
HaHOCTPYKTYPHUPOBAaHHBIX MaTepUasoB;

— HaBBIKaMH IO MpEABApUTENBHOMY OAO0PY 00OpynOBaHUsS ISl MPOU3BOJACTBA HAHOPA3MEPHBIX/
HAaHOCTPYKTYPHUPOBAHHBIX MaTEpUAIIOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue.

[TonsiTHEe U OCHOBHBIE KiIaccU(UKAIIMM HAHO U HAHOCTPYKTYPUPOBAHHBIX MaTEpUAIOB.

Pasoen 1. Ocnogvl nonyyenus HaHo- U HAHOCMPYKMYPUPOBAHHBIX MAMEPUATLOS.

1.1. Knaccudukauuu nucnepcHbix cuctem. Kiaccugukanus MeTo10B MOIy4eHHUs] HAHOMATEpUasoB.

1.2. ®U3UKO-XUMUYECKHE u TEPMOJNHAMHUYECKHUE OCHOBBI MOJIYYEHHUS HaHO- u
HAaHOCTPYKTYPUPOBAHHBIX MaTepUaOB 10 MPUHIUIIAM «CHU3Y-BBEPX» U «CBEPXY-BHU3BY.

Paszoen 2. Mexanuueckue memoovl nonyueHus HAaHOMAMePUANO8.

2.1. MeToapl MEXaHUYECKOTO U3MEIBYEHUS.

MeToipl MEXaHMUYECKOTO H3MEJIbYEHHUS: IIapoBble, IIaHETapHble, BUOpPALMOHHBIEC, BHUXPEBBIE,
TUPOCKOMHNYECKUE, CTPYHHbBIE MEJIbHUIIBI, AaTTPUTOPBI.

2.2. MexaHOXMMHYECKUH c11oco0.

Mexanoxumuueckuii  crmoco6. Mexanuueckass — akTuBanms.  JIMCIOKAIMOHHBIA  MEXaHU3M
mwiactTuyeckoil  nedpopmanuu. MOHOKpPHUCTAIUIBI, MOJMKpUCTAUIbl. ManoyrioBsle U OOJIBLICYTIIOBBIE
IPaHULbI 3EPEH.

2.3. MeTtopl THTEHCUBHOM IIACTUYECKOU fedopMaruu.

MeTtopl HMHTEHCHUBHOM IulacTuueckod Jnedopmanuu. KpydeHue 1oja BBICOKMM JaBJICHUEM,
paBHOKaHaIbHOE yrioBoe npeccoBanue (PKY—mpeccoBanue), MeTo1 BCECTOPOHHEH KOBKH, paBHOKaHATbHAs
yriaoBasi BbITsSkKa (PKY—BBITSDKKA), METOJ «IECOYHBIX 4YacoB», METOJ HMHTEHCUBHOIO TPEHHS
CKOJIb)KEHUEM.

2.4. Meroapl TMOJY4YEHHUS HAHOMATEPUAIOB C HCIOJB30BAHMEM MEXAaHUYECKOTO BO3JCHCTBUS
Pa3IMYHbIX CPELl.

MeTo/1pl 10OJTyueHUs: HAHOMATEPHAJIOB C UCIIOJIb30BAHHEM MEXaHHYECKOTO BO3JEHUCTBUS PA3IUYHBIX
Cpel: KaBUTAMOHHO-THUIPOAMHAMMYECKUN, BUOpALlMOHHBIM, METOJ YyJapHOW BOJIHBL, H3MEJIbUYEHUE
yIIbTPa3BYKOM, JE€TOHAIIMOHHBIN cuHTe3. [lomyyenne HaHOaIMa30B B MPOMBIIUIEHHOCTH.

Paszoen 3. Quzuueckue memoowvl noayuenuss HAHOMamepuaos.

3.1. Metoap! pacnblieHus (AUCTIEprUpOBaHUE).

Metonpl pacnbuieHust (nucneprupoBanue). Pacnbuienue pacmnaBoB. Kitaccudukanus crnocoOos
MOJIyYEHHUSI METAJUIMYECKUX TOPOILKOB PACIBUIEHUEM paciliaBoB. PacrblieHue cTpyeil ra3a uiM KUJIKOCTH.
Cxembl MOJAYM JKMJKOTO MeTalyla B pacHbUIMTENbHYIO (opcyHKy. LleHTpobOexHoe pacnbuieHHE.
Pacnibuienue pactBopoB. @usndeckue ocHOBBI paciibuieHus. Yucio Bebepa.

3.2. MeToap! ucniapeHUSI—KOHICHCALIUH.

Mertoipl ucnapeHus—KkoHaeHcanuu. Knaccudukaus MeTo10B UciapeHUs-KOHAeHcalluy. TuresibHoe
u 6e3turenpHoe ucnapenue. Harpes miasmoi, j1azepom, HHIYKIIMOHHBIH.

3.3. Bakyym—CcyOnuMaIinoHHast TEXHOJIOTUSI.

Bakyym—cyonumanmonnas texHosorus. Craguu mpormecca. CriocoObl 3aMOpaKMBAaHHS MCXOJIHOTO
pacTBopa. McnapurenbHoe 3aMOpaKMBaHHUE.

3.4. DneKTpu4ecKuil B3pbIB MPOBOIHUKOB.

DnekTpuyecKui B3pbIB MPOBOJHUKOB. OmnucaHue mporecca, cxema ycraHoBKU. Kitaccugukanus
CIOCOOOB IMOJIy4EHHUsI HAHOTIOPOIIKOB METOJIOM AJIEKTPOB3PhIBA IPOBOJHUKOB IO CKOPOCTH BBOJIa SHEPTUMU.

3.5. MeToapl IpeBpalieHnii B TBEPIOM COCTOSTHHH.

Mertoapl mpeBparieHui B TBEPAOM cocTosiHuU. KoHTposmpyeMas KpUCTAILTU3aus U3 aMOp(HOTO
cocrosiHus. O0aydyeHue CIIJIaBOB BBICOKOIHEPreTUYECKUMU YacTullaMu. COUHHUHTOBaHUE.

Paszoen 4. Xumuueckue memooul nonyyeHus HaHoMamepuanos.

4.1. Yucto XUMHYECKUE METO/IbI NTOJTy4E€HUsI HAHOMATEPHAIIOB, KilaccuduKamus.
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4.1.1. MeToapl ¢ TOMOIIBI0 XUMHUYECKUX peakuuii. MeToll OCaxIeHUs U COOCaXAeHHs. Meton
rerepodazHoro B3auMojieicTBUs. MeTos BoccTaHOBIEHUA. MetamoTepmusi. MeToabl 30J1b-T'€lIb CHHTE3a,
ctaauu. Metoj Tra30o¢a3HbIX XUMUYECKUX peakuuii. TepMudeckas AUCCOIUAIUSA WIM THPOIu3. MeTos
OKHCIICHUS.

4.1.2. DACKTPOXUMHUUYECKHE METOABL.  DJIEKTPOOCAXKJACHHE METAUIOB.  JEKTPO(IOTAIMOHHOE
OCaXJICHHE. DIIEKTPOXUMUYCCKUN CUHTE3 U3 PacIliaBa.

4.2. OU3NKO-XUMHUYECKUE METOIBI.

dusnko-xumuueckre mMetoabl. Crocod MCHapuTenbHOTO TepMopasziokeHus. [Ipumenenue nasepa.
[IpuMeHeHre peHTTeHOBCKOTO M Y-M3IydeHuss. MeToa anekTpoayroBoro paspsaa. CHHTE3 HaHOMAaTepruaaoB
B XMMHUYECKOM IJIaMEHU cMecH ra3oB. [lmasmenssiii crmoco6. [Inmasmoxumuueckuii razodasHbiii CHHTE3 ¢
WCIIOJIb30BAHUEM JIA3E€PHOTO W3JIydeHHUs (ToJTydeHue PyiepeHoB).

Paszoen 5. buonozuueckue memoowl nonyueHus HaHOMAMeEPUANLO8.

buonornueckne MeToAbpl TMOJMYyYEHHUS HAHOMATEPHUAIOB W3 psAla OHOJOTHYECKUX OOBEKTOB.
@eppuTUHBI W CBS3aHHBIE C HUMH OCIIKH, COJEpJKalue >Keine30. MarHeToTakTH4ecKue OaKTepHu.
[IceBm03yOBI HEKOTOPHIX MOJUTFOCKOB. M3BIedeHHE HEKOTOPHIX METAIIOB W3 MPUPOJHBIX COCTMHEHUN MPHU
MOMOIM  MHUKpoopraHu3moB. [lonmydeHne  HaHOMATepUaIOB  MPU  BBIPANIMBAHUHM  Pa3IUYHBIX
MHKPOOPIraHU3MOB, BOJOPOCIIEH, PACTEHU.

3axnrouenue.

O060011eHe MPOIIEHHOr0 MaTepuaia; paccMaTpUBaeTCs Kak IOJY4YEHHbIE€ 3HAaHUS MOTYT ObITh
MPUMEHEHBl TPU  TMPOBEJACHUM  HAYYHBIX HCCIEIOBAaHUM B  00JIACTH  TMOJYYCHHS HAHO H
HaHOCTPYKTYPUPOBAHHBIX MAaTE€PUAJIOB PA3IMUYHBIMU METOJAMHU.

4 O0beM yueOHOI M CIUIIIHHBI.

. O0beM IMCHMIINHBI
Bua yueOHo# padoThl 3E Axan. 4. | Acipa
OO0uiasi TPyA0eMKOCTh AU CHUILIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
1,67

CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeTIOB IUCHUIIIUHEI 59,6 44,7
Buja uTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«YucjieHHbIe MeTOIbI PelleHUsl YPABHEHU MaTeMaTHYeCKUX Mo/1eJled XMMUKO-TEXHOJI0THYeCKUX
MPOLECCOB)

1 Heap AUCHUIUIMHBI — U3YYUTh TEOPETUYECKUE OCHOBBI U CHOPMHUPOBATH Y CTYJEHTOB HABBIKU
YHUCJIEHHOr0 pelleHus auddepeHaibHbIX ypaBHEHUI, HA OCHOBE KOTOPBIX CTPOSATCS MAaT€MaTU4ECKHE
MOJEJU MPOIIECCOB XMMHUECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTUH.

2 B pe3yabraTe H3y4eHHUsS JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U HHIAUKATOPAMU UX JOCTUKEHUS:

IIK-2.3; [IK-3.1; I[IK-3.2; 1IK-3.3.

3nams:

— OCHOBHBIE TUIBI Ju(depeHInanbHbIX ypaBHeHU Maremarnyeckux mojnene XTIl u nonxonsl
UX YHACIEHHOMY PEILIEHHUIO;

— OCHOBHBI€ ITOJIOKEHUS TEOPUH PA3HOCTHBIX CXEM;

— IIpaBUJIA COCTABJICHMS PA3JIMYHBIX PA3HOCTHBIX CXEM.

Ymems:

— IPaBWJILHO BBIOMPATHh METOJ YMCJICHHOIO pElIeHUs Ul 3aJaHHOM cucTembl TuddepeHInaTbHbIX
YPaBHEHU;

— 3aIlMCBIBATh 3a/IaHHYIO PA3HOCTHYIO CXEMY JUIs 3a/1aHHOTO AU PepeHInanbHOro ypaBHEHUS;

— BBINOJIHATH IPe00pa3oBaHusl, HEOOXOIUMBIE [l PEIIEHUS PA3HOCTHBIX CXEM;
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— pa3pabarbIBaTh pacu€THbIE MOJTYJIH JJISl PELIEHUS PA3HOCTHBIX CXEM;

— OLIEHHUBATh TOYHOCTD IOJIyYEHHBIX PE3Yy/IbTATOB.

Braoemy:

— METOJJaMi U MPaKTUYECKUMH HaBbIKAMH YHCICHHOTO pEUICHHUS ypaBHEHUH MaTeMaTH4YEeCKHX
mopeneit XTII;

— IPAaKTUYECKUMHU HaBbIKaMU pa3pab0TKU MOAYJIEH Ui PEILIEHHUs CI0KHBIX pacU€THBIX 3a/au.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. I[locmanosxa 3a0auu yucieHHo20 peuleHus ypasueHuti mamemamuyeckux mooeneii XTI1

1.1. Knaccudukauus nuddepennuanbubix ypaBHeHuid. HauanbHble U rpaHUYHBIE YCIOBUSL.

1.2. IlpuBenenue ypaBHeHui maTeMatuueckux moaeneit XTI k 6e3pazmepHomy BUIY.

1.3. Pa3zpaOoTka TeCTOBBIX 3a7ay Ul YUCICHHOTO PELIEHHs ypaBHEHUI MaTeMaTHYECKUX Mojelei
XTII.

Pazoen 2. Yucnennoe pewenue ypaguenus mooenu uoeaibHo20 6blneCHeHUs.

2.1. AnmpokcuManus ypaBHEHUs MOJIEIN UACAIBHOTO BBITECHEHHS.

2.2. YCTONYMBOCTH Pa3HOCTHBIX CXEM.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBII YTOJIOK» U «HESBHBIN YT OJIOK».

2.4. Pa3HOCTHBIE CXEMBI «IIOJKOBAY», «Z-CXEMa» U «Kabapey.

2.5. Metox TeCTOBBIX 3a7a4 U OLIEHKA TOYHOCTH YUCIIEHHOrO pemeHus peanbHoil mogenn XTII.

Pa3zoen 3. Yucnennoe pewenue ypagnenuss oug@dy3uonuou mooenu.

3.1. Annpoxcumanus ypaBHeHus U y3noHHON MoAeu.

3.2. SIBHas pa3HOCTHas cXeMma.

3.3. HesiBHas pa3HOCTHAs cXema.

3.4. PaznocrtHas cxema Kpanka—Hwukoncona.

3.5. Uucnennoe pemienne ypaBHEeHUS AUPGY3MOHHOW MOJEIH JIA TPOTOYHOTO TpyOUaToro
peaxTopa.

Pazoen 4. Yucnennvlie memoowvl pewieHuss MHO2OMEPHLIX OUPDPeEPEHYUATbHBIX YPABHEHUL 8 YACHHbIX
NPOU3BOOHDIX.

4.1. Pemienre MHOTOMEpHBIX U pepeHIInaIbHbIX YPaBHEHUN 11apaboInyecKoro THIIA.

4.2. PemieHne MHOTOMEpHBIX Ju(pdepeHINaTbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOAHBIX 1-TO
MOPSLIIKA.

4.3. PerieHne MHOTOMEpPHBIX AU(QepeHInanbHbIX 337a4, OMUCHIBAIOIIKUX Ipouecchl Aupdy3uu u
TEIIONPOBOTHOCTH.

Pazoen 5. UYucnenmnvie memoOwvi pewienus —mamemamuyeckux —MOOenel,  ONUCbIBAIOWUX
CMAYUOHAPHBLE PEHCUMDBL.

5.1. Pemenue 0THOMEpHBIX CTAlMOHAPHBIX 3a7a4.

5.2. Pemenne MHOTOMEpHBIX CTallMOHAPHBIX 33]1a4.

4 O0beM yueOHOM TMCHMIITHHBI

. O0beM IMCHMIINHBI
Bua yueOHo# padoThl 3E Axan, 4. | Acrp.u.
OO0uiasi TPYyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,78 64 48
KoHnTakTHas camocrositenbHas paboTa 0,4 0,3
1,78

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHHUIIIMHbI 63,6 47,7
Bua uTOroBOro KOHTpOJIsI: 3a4ér ¢ oneHKOM

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«OCHOBBI HA/IE’KHOCTH TEXHUYECKHX CHCTEM B HAHOMH KEHEepH I

1 Heap mucuMniuHbl — (GOopMHpOBaHHE Yy CTYJIEHTOB TEOPETUYECKUX 3HAHUM M MPaKTHUYECKUX
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HABBIKOB WCIIOJB30BAaHUS COBPEMEHHBIX MAaTEMaTHYCCKHUX METOJIOB, MOJeNeH, HHPOPMAIMOHHBIX U
MIPOrPAMMHBIX CPEJICTB IS PEIICHUS 3a]a9 aHAIM3a | UCCIICIOBAHUS HAJIC)KHOCTH TEXHUICCKHX CHCTEM.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-1.1; YVK-1.2; VK-1.5; IIK-1.5; IIK-2.1, IIK-2.3.

Buame:

— OCHOBHBIC MTOHATHS HAJICKHOCTH TEXHUICCKHX CUCTEM, TIPUPOTY OTKA30B B CIIOKHBIX TEXHUICCKHIX
CHCTEMAX;

— METOJIbI, MOJCIIM M KOMIUICKCHI IMPOTPaMMHBIX CPEJICTB IS aHAIW3a M pacdyera TpeOOBaHHI
AKCIUTYyaTAIMOHHON HA/ICKHOCTH CIIOKHBIX TEXHHUYECKUX CHCTEM;

— METO/IbI TIOJTyYeHUS TIOKa3aTeNIel HaJIe)KHOCTH;

— O0COOCHHOCTH TMPOBEICHHS] HWCIBITAaHUH MHKPO- M HaHou3genud (cucteM) U oOpabOTKU
IKCIIEPUMEHTAIBHBIX JTAHHBIX;

— BPEMCHHBIE TIOKa3aTeNId HAJIKHOCTH TEXHUYCCKUX CHCTEM;

— €IMHUYHBIE ITOKA3aTEN HAJC)KHOCTH HEBOCCTAHABIMBAEMBIX U BOCCTAHABIIMBAEMBIX CUCTEM H MX
oTIpe/ieNIeHUE BEPOSATHOCTHBIMH M CTATUCTHYSCKUMHU METOJIAMU;

— B3aMMOCBSI3b MKy €IMHUYHBIMH ITOKA3aTeISIMU HAICKHOCTH (0€30TKa3HOCTH);

— TI0Ka3aTeJId PEMOHTOIIPUTOTHOCTH, JIOJITOBEYHOCTH, KOMIUICKCHBIC TTOKA3aTe TN HAIC)KHOCTH;

— HEKOTOPBIE METOJIBI U MOJICII MCCIICOBAHMS HAJC)KHOCTH DJIEMEHTOB Ha OCHOBE MEXaHUYECKHX,
(U3HYECKUX U XUMHUYECKHX ITPOIIECCOB;

— 0COOCHHOCTH MOJICTTUPOBAHUS KOPPO3HOHHBIX OTKa30B U NU(D(PY3NOHHBIX MPOIECCOB B TBEPJBIX
Tenax;

— METOJIbI aHAJIM3a HAJIS)KHOCTHU MPOCTHIX U CIIOKHBIX TEXHHUECKUX CHCTEM;

— JIOTHKO-BEPOSITHOCTHBIE METOJIbI aHAJIN3a HAJC)KHOCTH CIIOKHBIX TEXHHYCCKUX CHUCTEM U METOIbI
aHaJIM3a HAJISKHOCTU CHCTEM C MCIOJIh30BaHUEM MAPKOBCKHX CIIYUYalHBIX IIPOIIECCOB H JIEpeBa OTKA30B.

Ymemo:

— ONpeNeNATh CIMHWYHBIC II0KA3aTeld  HAJICKHOCTH  HEBOCCTAHABJIMBACMBIX CHCTEM  II0
CTAaTHCTUYECKUM JAHHBIM M C HCIIOJIb30BAHUEM PA3JIMYHBIX 3aKOHOB PACIIPEIICICHHS CITyJailHBIX BEJIIMYUH,
MIPOBOJIMTH PAcCUeThl HAIC)KHOCTH H3JCTUH, 00OPYHAOBAHHS JUISl PEAIM3AMH TEXHOJIOTHH H3TOTOBJIICHHS
MHUKPO- ¥ HAHOCHCTEM;

— IIPOBOJIUTH OOPabOTKY IKCIEPHUMEHTAIBHBIX JAHHBIX YCKOPCHHBIX HCIBITAHHHA, MPHUBOAIINX K
OTKa3aM B MHUKpPO- M HAHOCHUCTEMaX, C KCIOJIb30BAaHUEM XHMHYCCKHX W (PH3UYECKHX IPOIECCOB M
MEXaHHYECKUX HArpy30K;

— CTPOHTH CTPYKTYPHBIE CXEMBI pacdeTa HaJC)KHOCTH CHCTEM;

— IIPOBOJIUTH  QHAM3 HAJIEKHOCTH PE3CPBUPOBAHHBIX CHUCTEM C  PA3IUYHBIMH  BHJAMHU
pe3epBUPOBAHNS,

— TIPOBOJIUTH UCCIICIOBAHKUE HAJIS)KHOCTH MOCTOBBIX H JIPYTHX CIIOKHBIX CTPYKTYP METOJIOM «ITYTEH»
1 «CEUSHUI,;

— CTPOHTH JICPEBBS OTKA30B JUISI MHUKPO- W HAHOCHCTEM H JPYIHX (U3MYECCKHX W XUMHYCCKHX
TEXHUYECKUX CHCTEM.

Bnaoemw:

— CMOCO0AMH HWCIOJIb30BAaHUS KOMIUICKCOB IPOTPAMMHBIX CPEJCTB, PACUETOB 3KCILTyaTallMOHHOU
HAJC)KHOCTH M3/CITUH, 000PYIOBAHUS H TEXHUYCCKUX CHCTEM;

— HaBBIKAMH Pa3pa00TKH aITOPUTMOB MCCIICOBAHUS JICMCHTHON M (PYHKIIMOHAIBHON HAJICKHOCTU
U3JEIUI, 00BEKTOB M TEXHUYECKUX CUCTEM;

— HaBBIKAMH PCIICHMS 3aJad Ha OIpeAeicHUe IoKa3aTelied HaJeKHOCTH IOCIIe0BATEIbHO-
MapaJuIeIIbHBIX ¥ MOCTOBBIX CTPYKTYP C HCIIOJIb30BAaHHEM TEOPEM TEOPHUH BEPOSTHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Bseoenue.

Henn w 3agaum gucuuiuivHbl. KpaTkuili MCTOPUYECKUM OYEpK DPAa3BUTHS TEOPUM HAJEKHOCTH.
[TpenMeT 1 0OBEKTHI HAJISKHOCTH TEXHUYCCKUX CHCTEM.

Paszoen 1. Memoobvl uccnedosanus HAOEHCHOCMU MEXHUYECKUX CUCIeM. NOKA3amenu HA0eMCHOCMU
HAHOU30eUl U HAHOMAULUH.
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1.1. OcHOBHbBIE TOHATHSA M OIpPENEICHHS] AUCUUIUIMHBL OOBEKT (M3AETUE), CHUCTEMa, DIJIEMEHT.
Knaccudukanusi cocrossHuil TexHuueckoi cucteMbl. OTKa3 — Kak KIIOYEBOE MOHATHE TEOPUU HAJEKHOCTH.
[Ipuponga orka3oB, (u3MKa OTKAa30B, THUIBl OTKA30B, OCOOCHHOCTM HMX BO3HHUKHOBEHHS B MHKPO- M
HaHOCHCTEeMax, nedeKThl U noBpexaeHus. Kinaccupukanus oTkazos.

1.2. HopmatuBHass 0a3a B 001acTH HAACKHOCTH TEXHUYECKUX cCHUCTeM. [IOHSATHS HaIEKHOCTH,
0€30TKa3HOCTH, TOTOBHOCTH, PEMOHTONPUTOJHOCTH, JIOJTOBEYHOCTH, COXPAHAEMOCTH TEXHUYECKUX CHUCTEM
Ha BCEX CTaAMSIX )KM3HEHHOTO LMKIIA.

1.3. MeToapl mosydeHUsl IOKa3aTeled HAIeKHOCTU: €IWHMYHBIE M KOMIUIEKCHBIE. llokazarenn
HAJE)KHOCTH TEXHUUYECKUX CHUCTEM: IKCIEPHUMEHTalIbHbIE U pacueTHble MeTo/ibl. OCOOEHHOCTH MPOBEICHHUS
UCOBITAHUA MHUKpPO- U HAHOU3JENEHUH (cucreM) M 00pabOTKM SKCIEPUMEHTAIBHBIX JAHHBIX:
HCIO0JIb30BAHNE TECTOBBIX CTPYKTYpP, YCKOPEHHbIE UCTIBITAHUS, CEpUINHBIE UCIIBITAHNUS.

1.4. Meroapl aHanu3a OTKAa30B CJIOXKHBIX TEXHHYECKHMX CHCTEM: aHAJIU3 BUJIOB, KPUTUYHOCTH U
MIOCJIEJICTBUN OTKAa30B; METOJbl JEPEBbEB OTKA30B U IMPUUYUHHO-CIEJACTBEHHOIO aHaliu3a, JAuarpaMMbl
MIPUYMH U TOCIEACTBUM, JTOTUKO-TpadudecKrue MOAEIH.

1.5. BpemeHHble mOKa3aTeNnu HaJEKHOCTH TEXHUYECKHX cucTeM. [ToHSATHS BoccTaHaBIMBAEMbIX U
HEBOCCTaHaBJIMBaeMbIX cucTeM. [loHsTHS: pecypc, Ha3HAYEHHBI pecypc, OCTAaTOYHBIM pecypc, CpOK
ciyxObl. HapaboTka Ha 0TKa3 1 /10 OTKa3a.

Pazoen 2. Mamemamuueckue oCcHOBbl aHANU3A HAOEHCHOCMU INEMEHMOE U UZ0ENULl MEXHUYECKUX
cucmenm.

2.1. EnuHnyHble OKa3aTeNu HaJeKHOCTU HEBOCCTAHABIMBAEMBIX U BOCCTAHABIMBAEMBIX CUCTEM U
UX OIpEIEIIEHNE BEPOATHOCTHBIMU U CTAaTUCTUYECKMMH METOJAMM: BEPOSTHOCTH OTKA30B M 0€30TKa3HOM
paboTHI; cpeaHee BpeMs HapaOOTKU Ha O0TKa3 (710 0TKa3a), MHTEHCUBHOCTh 0TKAa3a, MJIOTHOCTh HAPAOOTKH Ha
oTKa3. B3auMocBs3b MeXIy eIMHUYHBIMU MOKa3aTesIMU HaJeKHOCTH (Oe30TkazHocTH). [lapamerp nmoToka
OTKa30B U €ro CBOMCTBA.

2.2. Iloka3aTenu pEeMOHTONPUTOJHOCTH, JIOJTOBEYHOCTH, KOMILUIEKCHBIE IMOKA3aTelIH HAaIEKHOCTH:
MHTEHCUBHOCTH BOCCTaHOBJICHUS, KO3(QQUIIMEHTbl TOTOBHOCTH, BBIHYKJIEHHOTO MPOCTOS, TEXHUYECKOTO
HCI0JIb30BAHUS.

2.3. Mojaenu HaJIeXKHOCTU D3JIEMEHTOB Ha OCHOBE MEXaHMYECKHX, (PU3NYECKUX M XUMHYECKHUX
MIPOLIECCOB: HArpy3Ka-MMPOYHOCTh HAa OCHOBE MEXAHUYECKUX HCIBITAHUMN; HCIOJIb30BAaHUE MEXAHHU3MOB,
YCKOPAIOIIUX MpOoTeKaHue (U3MUYECKUX M XUMHUYECKUX IPOIECCOB IMpPU MOBBIIIEHHBIX TEMIIEpaTypax.
Monenb DiipuHra ajas AMarHOCTUKY paHHUX OTKA30B.

2.4. MonenupoBaHi€ KOPPO3UOHHBIX OTKa30B M JU(P(GY3MOHHBIX MPOLIECCOB B TBEPIBIX TeENaX.
CtpykTypHBIe Ae(PEeKThl B TBEP/BIX TEIaX.

Pazoen 3. Memoou ananuza nadedxcnocmu RPOCMbIX U CLONCHBIX MEXHUYECKUX CUCTHEM.

3.1. CTpyKTypHBIE CXEMbI aHAJIM3a HAJIEKHOCTH CHCTEM: SJIEMEHTHBIM U (PYHKIIMOHAIBHBIM pacder
HaJEKHOCTH.

3.2. PesepBupoBanue Kak crnoco0 TOBBIIIEHHUS  HAJAEKHOCTH: IOHSTHS  HArpy>KeHHOTO,
HEHArpy>K€HHOTO M OOJIETYEHHOTO pe3epBa, BUJBI PE3EPBUPOBAHUS (C MOCTOSHHBIM BKIIIOUEHUEM,
3aMeIlEeHUEM, CKOJb3AUIUi, ¢ JApoOHOM KpaTHOCTHbIO, JIOTMYECKHE), OCOOEHHOCTH pPE3EPBUPOBAHUS
BOCCTaHaBJIMBAEMbIX U HEBOCCTAHABIIMBAEMBIX CUCTEM.

3.3. MeTtonpl aHain3a HAAEKHOCTH CHCTEM, OCHOBAaHHBIE HAa IPUMEHEHUU TEOPEM TEOpUU
BEPOSITHOCTEH /JIs1 OCIIeA0BATENbHbBIX, TAPAJIJIENIbHBIX U MOCTOBBIX CTPYKTYp. MeTo/1 MUHUMANbHBIX ITyTeH
U CEYEHUM.

3.4. JIoruko-BepOSITHOCTHbIE METOJbl aHajdu3a HAaJEKHOCTU CJIOKHBIX TEXHUYECKUX CHUCTEM:
MPUMEPBI UX MPAKTUYECKOTO MCIOIb30BAaHUS 7Sl HCCIEA0BAHUS HAZIEKHOCTH PA3IMUYHbBIX CTPYKTYP.

3.5. MeTonp!l aHaM3a HaJIE)KHOCTU CUCTEM C HCIIOJIB30BAHMEM MAPKOBCKUX CIYYaWHBIX IPOLECCOB:
OCHOBHBIE TMOHSTHSI TEOPUU MAPKOBCKUX CIYy4YaillHBIX MPOLECCOB, TIpadbl CMEHbl COCTOSHUM Ui
BOCCTaHAaBJIMBA€MbIX M  HEBOCCTAaHABJIMBAEMbIX  CHUCTEM.  3alHMCh  CUCTEM  OOBIKHOBEHHBIX
i depeHInaIbHbIX YpaBHEHUHN Il MOJEJIMPOBAHUS COCTOSIHUM cucTeMbl. OmpeiereHne BEpOSITHOCTH
0e30TKa3HO padoThI, KOd(hdHIIEeHTa TOTOBHOCTH, CPEIHEr0 BPEMEHHM HApaOOTKU J0 MEPBOrO OTKa3za C
MCI0JIb30BAaHUEM MapKOBCKUX METOA0B. [IprMephl MpakTHUECKOTO UCIIOJIb30BAHMUSL.

110



4 O0beM yueOHOM TMCHUIITHHBI

Bua yueOHo# padoThbl 3E06LeMA1p;c;I:l.mngl:Tp.q.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,89 32 24
CamocrosiTeJibHas paboTa 1,67 60 45
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
1,67

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIIMHbI 59,6 44,7
Bua uTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«Hanoun:xeHepus B papManeBTUYECKUX TEXHOJIOTHUAX)

1 Henp AMCHMIVIMHBI — H3YYEHHE KIACCUYECKUX M HHHOBAIMOHHBIX (C HCIOJIb30BAaHUEM
HaHOWH)KEHEpPUH) (HapMalleBTUUYECKUX TEXHOJOTHUN, HM3y4yeHHE CMOCOOOB TMOJy4YeHUsS M TPEOOBaHHM K
HAHOYACTUIAM KaK CpEICTBY JOCTAaBKH JIEKAPCTBEHHBIX BEIECTB U KaK HOBBIX (OPM JIEKapCTBEHHBIX
[IpenapaToB.

2 B pe3yabraTe H3y4eHHUs] TUCHUILIUHBI 00YYAIOLIUIICA 10JIKEH:

Obnadams CIENyONUMA KOMIIETECHITUSIMA U MHIUKATOPaAMU UX JTIOCTHKCHUS:

1IK-2.1; [IK-2.2; 1IK-2.3; IIK-3.3.

3nams:

— KJaccuyeckue papMaleBTUYECKUe TEXHOJIOTHH U 000pyI0BaHUE;

— HAaHOTEXHOJIOTMH U 000pyA0BaHUE Ui (hapMalleBTHKY.

Ymems:

— onucath padoTy 060pyI0BaHUS;

— paccuyMTaTh MaTepHalbHble OaJlaHChl ISl 000PYA0BaHMSL, [10100paTh PEKUMBI PaOOTHI.

Braoemy:

— METOJMKaMU MPOBE/ICHUsI TaOIETUPOBAHMSI M aHAJIM3a COCTaBa MOJTYYEHHON TaOJIETKU C TOMOUIbIO
npudopa Sotax /1 paCTBOPECHHS;

— METOJMKaMU HOJy4eHHs a3poresieil U 3arpy3ku B HUX aKTUBHBIX (papMalleBTHUECKUX BEIIECTB.

3 Kparkoe coaepxxanue THCUUILIMHBI

Pasoen 1. Ocnosnvie knaccugukayuu u nonamusi mexHoi02uu 1eKapCmeeHHbX h)opM.

1.1. Cuctemsl kinaccuuKaluy JIEKAPCTBEHHBIX CPEICTB, JEKAPCTBEHHBIX (OPM, BCIOMOIaTEIbHBIX
BewecTB. TpeboBaHusl, peIbABIsEMble K BCIOMOTaTEIbHBIM BEILIECTBAM, U X BIUSHUE HA Y3PPEKTUBHOCTH
1 Ka4yeCTBO JIEKaPCTBEHHBIX NPENapaToB.

1.2. busHec-mMoneny NPOM3BOACTBA M MX oOpraHm3auus. llepcrniekTMBBl M INPUHLHAIBL Pa3BUTHUA
TEXHOJIOTUU MPOU3BOACTBA JIEKAPCTBEHHBIX CPEJICTB.

1.3. OcHoBbI OHOdapmManuu.

Pazoen 2. Ocnosmvie knaccuguxayuu 6udoé meépovix nekapcmeeHHvlx Gopm. Texnonoeuu u
0bopyoosanue OJisi NPOU3BOOCMEA.

2.1. [lopomkn kak JsekapctBeHHass (opma. TexHonornu u 00OpyIOBaHHWE IS IPOU3BOJICTBA
MOPOIIKOB. TE€XHOJIOrM4ecKue CBONCTBA MOPOLIKOOOPA3HBIX JIEKAPCTBEHHBIX MPENapaToB.

2.2. Tabnetku Kak JyiekapctBeHHass (popma. OCHOBHBIE TpeOOBaHUS, MPEABABISIEMbIE K TaOJIETKaM.
BcenoMorarenbHble BeliecTBa U HAOJIHUTEIH.

2.3. Texnonoruyeckass cxema Impouecca TabnerupoBanus. Craguu mpouecca TaOIeTUPOBaHUS U
Ta0JIETOYHbBIC MAITUHBI.

2.4. OCHOBHbBIE CTaJMM M MEXaHHW3M IMPOLECCOB CYXOr0 U BIAXHOIO TIpaHyJIUPOBAHUS.
ObopynoBaHue JUisl TpaHyJIMPOBaHUS U CPaBHEHHE Pa3IMYHbIX THUIIOB.

2.5. IlokpeiTHe TabieTok o0osoukamMu. TunoBoe o0opyn0BaHKE 1Ji1 HAHECEHUSI IOKPBITUH.

2.6. ®acoBKka, ymakoBKa U MapKupoBKka TabieTok. [[pumensemoe obopyaoBanue.

2.7. Karicynsl ¥ KancyJaupoBaHHbIE JIEeKapcTBa. TeXHOJIIOrnyeckas: cxema Inmpou3BO/ICTBA.
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Pazoen 3. OcnogHvle 6U0bL MASKUX, HCUOKUX U 2A3000PA3HBIX JeKapcmeeHnblx ¢hopm. Texnonocuu u
0bopyoosanue OJisi NPOU3B0OCMEA.

3.1.Ma3u. Craguum TEXHOJOIMYECKOro Ipolecca MpousBoicTBa Maszed. Ilpumensemoe
00opymoBaHKE.

3.2. Cynno3uropuu. CriocoObl MOJYy4eHUS U TEXHOJIOTHUYECKOe 00OpynOBaHUE JUIsl IPOU3BOJICTBA
CYIIIO3UTOPHUEB.

3.3. Omynbcuu. ArperaTuBHas YCTOWYMBOCTb 3MYJIbCUU U MEXaHH3M 3MYJIbrUpoBaHus. CrocoOsbl
IIPUTrOTOBJIEHUS dSMYJIbcHil. [IAB B 1leKapCTBEHHBIX CPEICTBAX.

3.4. Cycnen3zuu. CBoicTBa M YCJIOBUS CTaOWJIBHOCTH CyclleH3MM. MeToasl NpUrOTOBICHUS
CYCHEH3UH.

3.5. Knaccudukamus a’dpo3oiieil 1 BUIbI adpOo30JbHbIX cucTeM. CTaauu MPOU3BOJICTBA a3PO30JIbHBIX
JIEKapCTBEHHBIX (POPM U TEXHOJOTHYECKasl IMHUS HAIIOJHEHHS a3PO30JIbHBIX OaJIOHOB.

Pazoen 4. Cucmemul 6000- u 86030yX0n0020mMo86KuU.

4.1. TpeboBaHus K KayecTBY BOJbl U BO3/1yXa, MCHOJB3YEMbIX Ha (apMaleBTUYECKUX
MPEIIPUSATHIX.

4.2. TpeboBanus 10 O0O0ECIEUEHUI0 MPOU3BOACTBEHHBIX IIOMEIIEHUH YHCTBIM  BO3AYyXOM,
o0opynoBaHueE IJIs1 OUUCTKU BO3yXa.

4.3. Knaccudukanuys TUIOB BOABI s (hapMalleBTHUECKUX HYX I, OCHOBHBIEC CTIOCOOBI OUMCTKH BO/IBI
U IPUMEpPBI COOTBETCTBYIOLIET0 000PYAOBaHHUSL.

Paszoen 5. Koumpone kauecmea u ananumuieckue cucmemsl Ha hapmayesmuyeckux npeonpusimusx.

5.1. Meroapl  KOHTpOJSL  ChIpbs, IPOIIECCOB, TOTOBBIX JIEKApCTBEHHBIX (opMm. Hopwmsl,
IpeIbsABIsSEMbIE K KaUECTBY JIEKaPCTBEHHBIX MpenaparoB. ['pymbl noka3aTenel KauecTBa U aHAIUTUYECKOE
o0opynoBaHUE i OLICHKU KaueCTBa.

5.2. Mukpodmronarka. OCHOBHBIE MOHITHS U MUKPO(IIIOUIHbIE AaHATUTUYECKUE CUCTEMBI.

5.3. Xapakrepuctuku ocHOBHBIX TmpaBuil GMP. Tlomoxenus GMP-cranmapToB M OCHOBHBIC
TpeOoBaHus, IpeabsIBiIsieMble K (hapMalleBTHUECKOMY ITPOU3BOJICTBY.

4 O0beM yueOHOI 1 CHUIIUHBI.

Bua yueOHo# padoThbl Obbem AMCIHIMHEL
3E AKaa. 4. | Acrtp.4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48

B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,22 8 6
Jlexuun 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24

B TOM 4ucIie B popme NPaKTUYECKOU MOATOTOBKH 0,22 8 6

CamocrosiTesibHasi pabora 2,22 80 60
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 2,22 80 60
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEKyTOYHAsI ATTECTAIIHS 1 0,4 0,3
[TonroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HanomeTtpoJiorusn»

1 Heab aucuMmiInHbl — GOPMUPOBAHUE Y CTYACHTOB MPEACTABICHUS 00 OCHOBHBIX NPHUHIUIIAX H
MOHATHSAX METPOJIOTHU W CTaHIAApTU3alUH, POCCHIICKOM M MEXIyHApPOTHOM 3aKOHOJATEIBCTBE B 00JaCTH
HAHOTEXHOJIOTHH, METOIax IPOBEICHUS TEXHUYECKUX U3MEpeHUi HAaHOOOBEKTOB 31
HAaHOCTPYKTYPHPOBAHHBIX MaTEPUAIOB, CTAaHIAPTaX CHCTEMbBI MEHE/DKMEHTA Ka4eCTBa U aHAJIN3a PUCKOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIIAHBI 00YUAIOIIUIACS TOIKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

TIK-1.1; T[IK-1.2; TIK-1.3; IIK-1.4; [IK-1.6; [IK-1.7.
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3nams:

— METOJbl TEXHUYECKUX U3MEPEHUN, BUABI CPEACTB M3MEPEHH, NOHATHUS ATAJOHOB M CTaHAAPTOB,
HIKAJI ¥ TOYHOCTH U3MEPEHHN;

— OCHOBHBIE MoJioxkeHus cranaaptoB cepur MCO 9001 u MCO 31000;

— poccHiicKue U MEKIyHapOHbIe CTaHAaPThl B 0071aCTU HAHOTEXHOJIOTU;

— IpuOOpPHO-aHATUTUYECKYIO 0a3y, PEKOMEHJOBAaHHYIO Ui HCIOJIb30BAHMSI IPU IPOBEACHUU
M3MEPEHUN HAHOMATEPHUAJIOB.

Ymems:

— paboTaTh C POCCUICKUMU U MEKIYHApPOJHBIMU Oa3aMu JAHHBIX CTaHAAPTOB;

— COCTaBJISITh MMPOEKTHI MPOrPAMM U METOJUK U3MEPEHHM, CTaHAapTOB;

— KJaccu(pUIMPOBaATh BUABI HAHOMATEPHUAJIOB B COOTBETCTBUU C MEXKIYHAPOIHBIM CTaHIAPTOM;

— BbIOMpATh CpeICTBA U3MEPEHU /1JIsl OLIEHKH TapaMeTPOB HAHOMATEPUaoB.

Braoemy:

— HOHATUHHBIM aniapaToM B 00JJACTH METPOJIOTUH, B TOM YHUCIJIE€ HAHOMETPOJIOTHH, CTaHJapTU3ALIUN
Y TEXHUYICCKUX U3MEPEHUH;

— HaBBIKaMH pabOThl C POCCUNUCKUMU U MEXKIyHAPOIHBIMU CTaHIapTaMHu.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

Bo BBenenuu paccmarpuBaeTcs o011as CTPyKTypa Kypca, LeJId U 3aJauu.

Pazoen 1. Ocnosnvie mescoynapoonvie cmanoapmol kawecmea UCO.

B pamkax naHHOro Mofynst o0ydaeMble 3HAKOMSTCS C UCTOpUEH IMOSBICHUS U Pa3BUTHS, a TaKkKe
COJIep’)KaHHUEM JIBYX OCHOBHBIX MEXIyHapojaHbIX cTanaaptoB cepun MCO — cranmaproM MeHeIKMeEHTa
KayecTBa M CTAaHJapTOM aHaJln3a PUCKOB.

Pazoen 2. Cmanoapmei 6 ob1acmu HaHOMeEXHOO2UN U peKOMeHOYeMmble CPeOCmB8ad UsMepeHUll.

B pamkax panHoro monynas oOydaeMble 3HAKOMSTCS C JEHCTBYIOIIMMU Ha Tteppuropun PO
CTaHJapTaMM B 00JIaCTU HAHOTEXHOJIOTHMH, a TakKe 3HAKOMATCS C MpPUHIUIAMH pabOThl CPENCTB
n3mepeHunt, pekomenayemoie cranmaprom 'OCT P 55723-2013/ISO/TS 1205:2011 B xauecTBe OCHOBHBIX
CPEICTB U3MEPEHUH XapaKTePUCTHUK Pa3InYHbIX HAHOMATEPHAJIOB.

3axnouenue.

Jlaetca 00001IeHNE MPONUIEHHOIO MaTephalla; pacCMaTpUBAETCA KaK IOJyYEHHbIE 3HAHUS MOTYT
OBITh TIPUMEHEHBI TIPU IPOBEJICHUN HAYYHBIX MUCCIICOBAHUH, HCIIBITAHUA 00OBEKTOB PAa3IMIHON MPUPOJIBI, B
TOM YHCJIE U HAHOOOBEKTOB (KJIacCU(pUKaIus, BEIOOP CPeICTB U3MEpPEHUil, pa3paboTka METOIUK MOJIy4eHUS,
MIPOrpaMM U METOJUK UCIBITAHUMN, BBIOOP METOJUK U3MEPEHUS, TOAr0OTOBKAa HOPMATUBHOM JOKYMEHTALIUH ).

4 O0beM yueOHOI M CIUIIIHHBI.

. O0beM IMCHMIINHBI
Bun yueOHo# padboThl 3E AKag 1. | Acrp.d.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
2,11

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,8 56,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«CucreMbl ynpaBJjieHUs B HAHOMHKEHepH

1 Heap nucuMniMHbl — 03HAKOMJIEHHE O0YYarOIIMXCSl CO CTPYKTYPOW, OCHOBHBIMHU CBOMCTBaMH U
KJIacCu(pUKaued cUCTeM aBTOMAaTHMYECKOTO YIPAaBJIEHHS MpPOLECCaMH Ha Makpo-, MUKpO- U HAaHOYPOBHE,
M3Y4YE€HHE METO/I0OB aHAJIN3a U CUHTE3a TaKUX CUCTEM.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00yYAIOLIUIACS 10JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
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VK-2.2; I[IK-2.1; IIK-2.2; [IK-2.3.

3nams:

— OCHOBBI TEOPUH YIIPABIICHUS;

— METO/Ibl U CPEeACTBAa KOHTPOJISI OCHOBHBIX ITapaMETPOB 0OBEKTOB YIPaBIEHUS Ha MaKpo-, MUKPO- U
HaHOYPOBHE;

— KJaccU(UKAIMI0 CUCTEM aBTOMATHYECKOI'O YIPABJIECHUS, UX OCHOBHBIE DJIEMEHTBHl U IPUHIUIIBI
MIOCTPOCHHUS;

— OCHOBHBIE 3aKOHbI YIIPABJICHUS;

— 0COOEHHOCTH YIpaBJIEHUS IIPOLECCaMU Ha HAHOYPOBHE;

— CH0cOoObl HAHECEHHU S YITPaBJISIFOIIMNX BO3ICHCTBUI HAa HAHOPa3MEpPHbIE OOBEKTHI.

Ymemns:

— SKCIIEPUMEHTAIbHO U aHAJIMTUYECKU ONpPEAENATh CTaTUUECKUE U JUHAMHYECKHE XapaKTEPUCTHKU
00BEKTOB YIPaBIICHUS, B TOM YUCIIE, HA HAHOYPOBHE;

— BbIOMpATh pallMOHAJIbHYIO CTPYKTYPY CUCTEMBI YIIPaBJICHHUS;

— aHaAJIM3UPOBATh ABTOMATUYECKHE CHUCTEMBbl PETYJIMPOBAHMS C TOUKH 3PEHHUS UX YCTOWYMBOCTHU U
OCHOBHBIX [IOKa3aTelel KauecTBa PEryIupOBaHuUs.

Braoemy:

— METOJ]aMH YIIPaBJICHUS] XMUMHKO-TEXHOJOTMYECKUMH MpPOLEecCaMd M METOJaMU PEryIHpOBaHUS
apaMmeTpoB 0ObEKTOB YIPABICHUS;

— METOJJaMH aHaJln3a XUMHUKO-TEXHOJIOIMUECKOT 0 Ipolecca Kak 00beKTa yIpaBJIeHUs;

— METOJJaMH pacyeTa 0JJHOKOHTYPHBIX U MHOTOKOHTYPHBIX aBTOMaTHYECKHX CUCTEM PEryJIMpOBaHMUS;

— CpeJCTBaMU MOJICIMPOBAHUSI CUCTEM YIIPABJICHHUS.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue. lenu n 3agaun nucuuruinabl. KpaTkuil HCTOpUUECKUi OUepK CO3JaHUSI aBTOMATHYECKUX
CUCTEM pEryJIupOBaHHUsL.

Pazoen 1. Ocnognvie nonamus u onpeoenenuss 6 001ACMU YNPAGNIEHUS XUMUKO-MEXHON02ULeCKUMU
npoyeccamu.

1.1. OcHOBHbIE TEPMUHBI U OIIPE/ICTCHHUS.

1.2. Mepapxudeckas CTpyKTypa CUCTEM YIPABJICHUSA XUMUYECKUMH MPEIIPUATUAMH.

1.3. Knnaccuduxanus cucrem ynpasienust XTII.

1.4. KauecTBO, OBICTpOICHCTBHE U YCTOMYMBOCTH CUCTEM aBTOMaTH4YecKoro perynupoBanus (ACP).

1.5. DOrans! ananuza u cunteza ACP.

1.6. Ilozunnonusie ACP.

1.7. IIpobnema HAOIIOIAEMOCTH | YIIPABJISIEMOCTH MPOIIECCOB HA HAHOYPOBHE.

Pazoen 2. Jluneiinvie cucmemvr asmomamuuecko2o pezynupoeanus. OCHOBbI MaAmemMamuiecko2o
ONUCAHUAL.

2.1. CraTnueckue U JUHAMUYECKUE XapaKTepUCTUKH 31eMeHToB ACP.

2.2. Tunoseie 3BeHbst ACP.

2.3. [IpeobpazoBanue Jlamnaca. [lepenarounsie pyHkunn snemeHTapHbiX 3BeHbeB ACP.

2.4. YacTOTHBIE XapaKTEPUCTUKH dIeMeHTapHbIX 3BeHbeB ACP.

2.5. TumnoBkIe 3aKOHBI PETYIUPOBAHUS.

Pazoen 3. Ananuz pabomwr oonoxonmyprotii ACP.

3.1. Ycroituuocts ACP.

3.2. Pacuet napamerpoB HacTpoiiku ACP.

Pazoen 4. Memooul nogvluienus kauecmea pe2yiuposanus XUMUKo-mexHo102U4ecKux npoyeccos.

4.1. KackagHble CUCTEMbl aBTOMATUYECKOTO PEryITUPOBAHUS.

4.2. KoMOMHHPOBaHHBIE U CBSI3aHHBIE CUCTEMbI aBTOMATUYECKOTO PEryIMPOBAHUSI.

Pazoen 5. Ynpasnenue npoyeccamu na nanoyposue.

5.1. OcobGeHHOCTH MOTY4YEeHUS XapaKTEPUCTUK HAHOPA3MEPHBIX OOBEKTOB YIIPABJICHHUS.

5.2. CriocoObl HAHECEHUSI YITPABJISIONINX BO3ICHCTBHIA.

5.3. Kitaccuukanus UCIIOTHUTEIBHBIX YCTPOMICTB.

5.4. Ilpumepsl ympaBiaeHHUs IpoLEecCaMd Ha HAHOYPOBHE: HAHOIMO3UIMOHUPOBAHHE, IPOLIECCHI
caMOCOOpKH, HaHO(DITIOUTHBIE KaHAJIbI.

4 O0beM yueOHOI 1 CHUITUHBI.
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Bun yueOHo# padboThl Obbem AncHHMIMHEL
3E Akan. 4. | Acrtp.u.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,32 48 36
Jlexnnn 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTeJibHas paboTa 1,68 60 45
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 1,68 60 45
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOYHAsI ATTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MeToabl KUOEPHETHKN B HAHOMHKEHEP U

1 Hesab AMCUMIIMHBI — H3JI0)KUTH METOJIOJIOTHIO ¥ QJITOPUTMBI ONTHMHU3AIIMHU TIPOIIECCOB B 3a7adax
UL HAHOMHKEHEPUH W SKCIIEPUMEHTAIBHBIX HCCIeNIOBAHWM, MHTEPIPETAIMH MOJYYCHHBIX PE3yJIbTaTOB
ONTUMU3AIMA M OOYYUTh CTYACHTOB HAaBBIKAM MPAKTHYECKOH pabOTHI 1O ONTUMHU3AIMH CIOXKHBIX
HAHOIIPOIIECCOB, METOJaM OOpabOTKH SKCIEPUMEHTATIbHBIX JaHHBIX WM IUIAHUPOBAHHS ASKCTPEMAIbHBIX
AKCTIEPUMEHTOB.

2 B pe3yabTaTe H3y4eHUs TUCUUIIUHBI 00yYAIOLIUIACS I0JIKEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JIOCTHKEHUS:

VK-2.2; VK-2.3; I[IK-2.2; IIK-2.3; [IK-3.3.

3nams:

— METOJIbI OITUMHU3AIIUN B HAHOWH)XCHEPHH;

— COBPEMEHHbBIE AITOPUTMBbI TUCIIEPCUOHHOTO, KOPPEISILIMOHHOTO U PETPECCHOHHOTO aHAIU30B;

— TUTAHBI KCIIEPUMEHTA JUTS PEIICHHS 3a7a4 O TUMH3AIIHH.

Ymems:

— BBIOpATh METOJT ONITHMH3AIIAHN CIIOKHBIX MPOIECCOB, a/IEKBaTHBIN TIOCTAHOBKE 33/1a4H;

— BBIOpaTh COOTBETCTBYIOIIYIO ITOCTAHOBKE 33/Ia4M CTPATETHUIO TPU SKCIIEPHUMEHTAIILHOM TTOMCKE
ONITUMAJILHBIX YCIIOBHIA,

— BBIOpATh IJIaH SKCIEPUMEHTA ISl PEHICHUS 331a9H OTITUMHU3AIUH.

Braoemy:

— METOJIaMH ONTHMHU3ALUN B HAHOMHXCHEPUH W ONTHUMH3AIMHA YKCTIEPUMEHTAIBHBIX HCCIIeIOBAaHUN
B 00J1aCTH HAHOMH)KEHEPUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

OCHOBHBIE TIOHSTHUS U OTIPE/ICICHUSI.

Pazoen 1. Ocnosnvie xapaxmepucmuxu caydaunvix eeauvun (CB). Onpedenenue napamempog
@dyukyuu pacnpeoenenus.

1.1. OcunoBubie xapaktepuctuku CB. CBoiicTBA MAaTeMaTHUeCKOTO OXHUIAHUS € JUCIICPCUH.
PaBHOMEpHOE M HOpMaTTbBHOE pacpeneneHus. 3amada 006 a0COTIOTHOM OTKJIIOHEHHUH.

1.2. 'enepanbHasl COBOKYMHOCTb U CilydaiiHas BbIOOpKa. MeToJ MaKCHUMallbHOTO MpaBIOMOI00us.
OneHku.

1.3. Knaccudukauus omnbox nuzmepenus. OnpeneneHue IUCIEpPCUn Mo TEKYILIUM U3MEPEHHUSM.

1.4. loBepuTtenbHblE WHTEpBAIBI M JOBEPHUTEIbHAs BEPOSTHOCTh. CTATUCTHUECKHE THITOTE3HI.
[IpoBepka 0AHOPOTHOCTHU PE3YIHTATOB U3MEPEHUI.

Paszoen 2. Memoowi koppenayuonno2o u pecpeccuoHH020 aHAIU308.

2.1. Merox koppensuuoHHoro aHanuza. KoaphuuueHTsl Koppemsium.

2.2. IlpubnuxxenHas perpeccusi. MeTo HAaMMEHBIIMX KBAaApaToB. PerpeccuoHHbI aHamus3.
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2.3. Meroa MHO>KECTBEHHOUN KOpPpPEIIALINY.

Pazoen 3. Memoowl nianuposanus sxcnepumenma.

3.1. OcHOBHBIE OHATHS TEOPUU IUIAHUPOBAHUS dKcriepuMeHTa. [1oaHbIN (aKTOPHBIN SKCIIEPUMEHT.

3.2. IpoGHbIii (haKTOPHBIN SKCIIEPUMEHT.

3.3. OnTumMu3anusi METOI0M KPYTOro BOCXOKJIEHHUS 110 TIOBEPXHOCTHU OTKIIUKA.

3.4. Komno3unnonHsle Iuianbl 2-ro nopsiika bokca-Yuicona. OpToroHanbHbl€ IJIaHBI BTOPOTO
MOPSLIIKA.

3.5. PotatabenbHble Tu1aHbl BTOporo nopsiaka bokca-Xantepa.

Pazoen 4. Ocobennocmu onmumusayuu npoyeccos 0 HAHOUHICEHEPUU 8 XUMUU, (papmayesmure u
ouomexuono2uU.

4.1. Knaccuduxanusi npoueccoB A HAHOMH)KEHEPUHM B XMMHH, (apMalleBTUKE U OUOTEXHOJIOTUH.
XapakTepucTuKa NapaMeTpoB CUCTEM, MaTEMaTUYECKUE MOJIEIH U UX POJIb B PELLIEHUH 3a7a4 ONTUMHU3ALINH.

4.2. OxoHomuueckass  3(P(PEeKTUBHOCTh  TEXHOJOTMYECKMX  IpolueccoB. Buael  kpurepues
ONTUMAJILHOCTH.

Pazoen 5. Ananumuueckue memoovl onmumuzayuu.

5.1. MeTonp! onTUMHU3alMKA, OCHOBAaHHBIE HAa KJIIACCUYECKOM MaTEMaTUYECKOM aHaJIU3e.

5.2. YcnoBHBIN 3KCcTpeMyM. MeTo1 HeonpeIeIeHHbIX MHOKHTENEH Jlarpanxka.

Pazoen 6. Memoowv mamemamuuecko2o npo2pammupo8anus.

6.1. MeTosa reoMeTpruecKOro IporpaMMUpPOBaHUS.

6.2. Meroa TMHEMHOTO MPOrPaMMHUPOBAHUSL.

6.3. MeToa TMHaAMHUYECKOT0 IPOrpaMMHUPOBAHUS.

4 O0beM yueOHOI M CIUIIIHHBI.

. O0beM 1M CUHMILIMHBI
Bun yueOHo# padboThl 3E Axan. 4. | Acrpa

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48

B TOM 4HcJjie B (popMe NPAKTHYECKOM OATOTOBKH 0,22 8 6
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24

B TOM 4ucJie B (popMe NpaKTUYECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesbHasi paboTa 2,22 80 60
KonTakTHas camocrositenbHas pabota 0,4 0,3
2,22

CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI 79,6 59,7
Buja MTOroBOro KOHTpOJISL: 3a4ér c oneHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IKCNepUMeHTAIbHbIE METO/AbI HCCJIeJ0BAHUS U MOJAeJTUPOBAHME NPOLECCOB XMMHUYECKOMH
TeXHOJIOTUH, papMaleBTUKH U OMOTEXHOJIOT U

1 Henp AMCHUIVIMHBI — HAy4dTh CIylIaTeledl CTaBUTh (PU3MKO-XMMHUYECKUH SKCIEPUMEHT,
00pabaThIBaTh PE3yabTaThl IKCIIEPUMEHTA, COCTABIISATh MATEMAaTHYECKOE OMMCAHUE, 3aMUCHIBATh aJITOPUTMBI
pelIeHNs BOSHUKAIOIIMX 3a/jad U Peau30BbIBaTh UX HA DBM.

2 B pe3ysbTare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACH T0JI5KEeH:

Obnadams CIeyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

Komnemenyuu

1IK-2.1; T[IK-2.2; I[IK-2.3.

3namo:

— Ompe/eNieHne, CTPYKTYpPYy W OJIOUHBIN MPUHIUI TOCTPOCHHUS MATEeMaTHYECKUX MOJICIICH; ATarlbl
MaTeMaTHYE€CKOTO MOJICTUPOBAHUS; B3aUMOCBSI3h (PU3UUECKOTO ¥ MATEMaTHIECKOTO MOICITUPOBAHUS;

— MaTeMaTH4YeCKHe MOJENU HPOLECCOB abcopOuuU, pPEeKTU(PHUKALUU, OSKCTPAKLUU, CYIIKH,
TEII000MEHa, KPUCTAJUTU3AINH, aJITOPUTMBI pacyeTa BhIIMICYKa3aHHBIX MTPOIIECCOB.

Ymemy:

— IIOCTaBUTh M TIPOBECTH (PU3UKO-XUMUUYECKHH JKCIEPUMEHT II0 MCCIICIOBAHUIO CBOMWCTB
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MaTepHUaIoB U BEILLECTB;

— pellaTh 3aJja4l COCTABJICHUSI MaTEMaTHYECKOT0 OMKUCaHusl 00BEKTa UCCIICIOBAHMS;

— CpaBHUBATh pe3yJIbTaThl pEaAbHbIX OSKCHEPUMEHTAJIbHBIX HCCIENOBAaHUNH C pe3yJabTaTaMHu
YHCJIEHHOTO 3KCIIEPUMEHTA U JIEJIaTh BbIBO/IBI;

— pemiath 3aJa4d COCTABJIEHUS MaTEeMaTHYEeCKOIO OIUCaHUs, BbIOMpATb METOJ pEeLIeHUs
chOopMyIUPOBAHHON CUCTEMBI YpPaBHEHUH, yCTaHABINBATh a/IeKBATHOCTh MaTeMaTHUYECKON MOJIETH O0BEKTY
UCCIIEIOBaHUS, peniaTh 3a/1a4i ONTUMU3ALUU U IPOCKTUPOBAHUS XUMHUKO-TEXHOJOTUYECKUX MPOLIECCOB.

Braoemy:

— aQHAJIMTUYECKUM, OMIUPUUYECKHM U  OMIUPHUKO-AaHAIUTUYECKHM  METOJIaMH  COCTaBJICHUS
MaTeMaTU4eCKOrO OITMCaHMUS;

— METOJIaMU UJCHTU(PUKAIIUY TapaMeTPOB MaTEMAaTUYECKUX MOJIEIIEH;

— @ITOPUTMAaMU pacyeTa OCHOBHBIX TEIUIO-, MAacCOOOMEHHBIX IPOLIECCOB B IPOBEPOUYHON H
MIPOEKTHOM NOCTAHOBKAX 3a/1auyH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Hccneoosanue ceolicme 00bekmo8  QUIUKO-XUMUYECKUM — IKCNEPUMEHMOM U
MamemamuyecKum MooeauposaHueM.

1.1. O3HaKOMIJIEHHE C AKCIEPUMEHTAIbHBIMU YCTAHOBKAMH JUISl MPOBENEHUSI (PU3UKO-XUMUUYECKOTO
AKCIEPUMEHTA.

1.2. MaTemaTnyeckoe MOJEIMPOBAHUE KaK OCHOBA CHCTEMHOI'O aHaIM3a IPOLECCOB XUMHUYECKOU
TEXHOJIOTUHU, HedrexumMuu U OuorexHosoruu. Kiaccudukanus matemMaTHuecKux Mojeleid, B3auMOCBS3b
MaTeMaTUYECKUX U PU3NYECKUX MOJETIEH.

1.3. CtpykTypa MareMaTuyecKoro OMHCAHMs MPOLECCOB XMMHUYECKON TEXHOJIOTMH, He(PTeXUMUU U
OMOTEXHOJIOIMH. YpaBHEHUS, 0TOOpakarolle OCHOBHBIE 3aKOHBI COXPAaHEHHUS! MACChl, SHEPTUU U UMITYJIbCA,
yciioBus paBHOBecHsl. JlonyieHust 1 orpaHUYEHusI.

Paszoen 2. Memoo mamemamuuecko2o Mo0enupo8anus Npu U3y4eHuu XUMUKO-MEXHON02ULECKUX
npoyeccos.

2.1. Dranbpl MareMaTu4eckoro MojAeaupoBaHus. BiouHbI NpUHUMI Pa3pabOTKH MaTEeMaTHYECKUX
MOJIEJIEH.

2.2. Kputepun yCTaHOBJICHHS aJeKBATHOCTH MOJIEIEH 00bEKTaM XUMUYECKOH U HEPTEXUMHYECKOU
TEXHOJIOTUH, OMOTEXHOJIOTUH.

2.3. Meroap! uaeHTU(UKALIMY [TapaMETPOB MaTEMaTUYECKUX MOAETIEH.

Paszoen 3. DxcnepumenmansvHvle Memoobl ucciedo8aHus CmpyKkmypbl NOMOKO8 8 annapamax.

3.1. DkcnepuMeHTaIbHbIE METO/Ibl UCCIEOBAHUS CTPYKTYpPbI IOTOKOB B amnmnapatax. BHyrpeHHue u
BHEIIHUE (QYHKIUU paclpeesieHusi HOTOKOB 110 BpEMEHH NMpeObIBaHUS.

3.2. Meron MOMEHTOB JJisi ONpEIENIEHUST TOYEYHBIX OILICHOK IapaMeTpoOB MOJENEH CTPYKTYpHI
MTOTOKOB.

3.3. Onpeznenenue HadyajlbHBIX MOMEHTOB IUIOTHOCTH paclpefesieHusi uepe3 IepelaTOuHYIo
¢GyHKIMIO 00BEKTA.

Paszoen 4. Mamemamuueckue mooenu cmpykmypvl NOMOKO8 8 Annapamax.

4.1. Moaenu uieanbHOTO CMEIIIEHHUS, UICATbHOTO BEITECHEHUS, stueeuHast, U y3noHHas, TIeeuHas
¢ 0OpaTHBIMHU TIOTOKAMH.

4.2. KoMOMHHpOBaHHbIE MOJIENH, YYUTHIBAIOUIME HAJIMYUE B almapaTax 3acTONMHBIX 30H, MOTOKOB
OalimacupoBaHus U PELUPKYIIALNH.

Pazoen 5. Dkcnepumenmanvroe ucciedogsanue u paspabomka Mamemamuyeckux —mooenell
npoyeccos.

DKCIIEpUMEHTAJIbHOE HUCCIIEIOBaHUE M pa3padoTka MaTeMaTHYeCKUX MOJEIe IpPOLECCOB:
abcopOlLuu, S3KCTPaKLUWU, CYIIKH TBEPAbIX BELIECTB, MHOTOKOMIIOHEHTHOH peKTU(UKALNUHU, MacCOBOM
KpUCTAJZIM3allMd U3 PacTBOPOB, TemjooOMeHa. KoHKpeTHble mnpuMepbl HCCIEAOBaHUS IMPOIECCOB B
anmnapartax MepuoJIu4eckoro v HerpepbBHOTO JeicTBusA. CooTHOLIEHNE (U3UYECKOTO U MaTeMAaTUYECKOTO
MOJEIUPOBAHUS.
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4 O0beM yueOHOM TMCHUIITHHBI

Bun yueOHoi padboThl 3E06LeMA1p;c;I:l.mngl:Tp.q.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlaboparopusie padots! (JIP) 1,78 64 48
CamocrosiTesbHasi paboTa 2,22 80 60
KonTakTHas camocrositenbHas padbota 0,4 0,3
2,22

CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 79,6 59,7
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«['eTeporeHHbIN KATAIHU3 U KATAJTUTHYECKHE MPOLECCHD)

1 Heab aMCUMIUIMHBI — HAyddTh CTYJIEHTOB TIIOHUMATh (U3UKO-XUMUYECKYIO CYIIHOCTh
(GyHIaMEHTAJIbHBIX OCHOB pAa3JIMYHBIX TEOpUN KaTajlu3a, METOJOJOTMH  HalpaBJIE€HHOro moadopa u
MIPUTOTOBJICHUSI ~ KAaTaJu3aTOpOB, METOJaM OIpeAeJeHUs] KaTaIUTHYEeCKOM aKTUBHOCTH, METOoJam
UCCIIEIOBAaHUS KaTAIUTUYECKUX MTPOLIECCOB U MOCTPOEHUS UX MOJIETIEH.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:

1IK-2.1; [IK-2.2; 1IK-2.3; IIK-3.3.

3nams:

— OCHOBHBIE I0JIOKEHUSI TEOPUHN T€TEPOreHHOI0 KaTaiu3a;

— 3aKOHOMEPHOCTH NPOTEKAaHUSl KAaTAIUTUYECKHX M aJCOpPOLIMOHHBIX IMPOLIECCOB B CUCTEMax ras-
TBEPOE, )KUJIKOCTh-TBEP/IOE;

— METOJIbl MOCTPOEHUS! KMHETUYECKUX MOJIEeIe XMMUYECKUX peakluid, MoJesell aacopOIMOHHBIX
IIPOLIECCOB Ha F€TEPOTEHHBIX KaTalIu3aTopax;

— METOJIbl PEIICHUS YPaBHECHUN KMHETUKU XMMHUYECKUX PEAKIUHA M MOJCIICH TUHAMUKH aJICOPOLHH
Ha YHEPreTUYECKU OJTHOPOIHBIX U HEOTHOPOJHBIX MOBEPXHOCTAX I€TEPOreHHbIX KaTaJu3aTopoB, ypaBHEHUN
KMHETHKH JIe3aKTUBAIIMU IeTEPOT€HHbIX KaTaIlu3aTOpPOB;

— METO/Ibl MMOCTPOCHMS U PEIICHUs YpaBHEHUN MOJENU 3epHa KaTajlu3aropa M pacuera (hakTopoB
a3 dexTHBHOCTH €T0 paboTHI;

— Hay4YHbIE€ OCHOBBI 110JI00Pa U IPUTOTOBJICHUS KaTaJu3aTOPOB;

— METO/Ibl U3MEPEHUS KaTAIUTUYECKON aKTUBHOCTH;

— (U3UKO-XMMHUUYECKUE CBOMCTBA KaTalIM3aTOPOB-METAIJIOB, MOJIYIPOBOAHUKOB M JUIIEKTPUKOB U
MPUPOAY UX KaTAIUTUYECKON aKTUBHOCTH;

— OCHOBHBIE KPYMHOTOHH@)XHbIE IPOM3BOJCTBA M IPOMBIIIJIEHHbIE KaTaJau3aTopbl MepepaboTKu
He(TH U rasa.

Ymems:

— onpeensaTh (U3UKO-XMMHUYECKHE CBOMCTBA TI'€TEPOTr€HHBIX KaTalM3aTOPOB U OCHOBHBIE
XapaKTePUCTHKHU X aKTUBHOHN MTOBEPXHOCTH;

— OIpEAETATh KaTAIUTUYECKYIO aKTUBHOCTh ME€TEPOTE€HHBIX KaTalIU3aTOPOB;

— OCYILECTBJISATH HAMPABJICHHBIN 10A00p KaTaIM3aTOPOB JJIs IPOBEIEHUSI KOHKPETHBIX XUMUYECKHX
peakumii;

— ONpeAeNATh TUI MaTeMaTH4YEeCKOW MOJENN MOpPOBOM CTPYKTYpbl 3€pHA KaTaiau3aTopa, THII
JTUHAMHAYECKUX MOJIECJICH aicopOLMK U U30TepM aJCOPOITNH;

— pemath yYpaBHEHHS KHHETUKM XHMHUYECKHX pEaKIUid M MOJETH JWHAMUKH ajacopOuuud Ha
SHEPreTUYeCKU  OJHOPOJHBIX M HEOJHOPOIHBIX  IOBEPXHOCTSAX  I[MOBEPXHOCTSIX  I'€TEPOrE€HHBIX
KaTaJau3aTopoOB;

— YHCJICHHO pellaTh YpaBHEHMsI MOJIEININ 3€pHa KaTalln3aTropa;

— OLICHHMBAaTh KOHCTaHThl CKOPOCTEH ajcopOLMU, KOHCTaHTBl aJICOPOIMOHHO-IECOPOLMOHHOTIO
paBHOBecHs, K03 puurenTsl 1updy3uun, K03PPUIHMEHTH MACCOOTIAuH JUIsl pEareHTOB;
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— OOBSCHATh (PU3UKO-XUMUYECKYIO CYIIHOCTh KAaTaJIUTUYECKOTO JEHCTBUS KaTalu3aToOpoB —
METaJJIOB, MOIYIPOBOJHUKOB, TUIIEKTPUKOB.

Braoemy:

— METOJJaMU OIpeIeIeHHs] KaTaTMTUYECKOW aKTUBHOCTH;

— METOJJaMH HaIllpaBJIeHHOI'0 N0100pa U MPUTrOTOBICHUS KaTaIU3aTOPOB;

— OCHOBaMHU TEOPHUU KATAIUTHUYECKOTO JAEHCTBUSA KaTalu3aTOPOB - METAJUIOB, MOIYHNPOBOJAHHMKOB,
TUBJIEKTPUKOB;

— METOJIaMH TIOCTPOEHUSI KUHETHYECKUX MOJENe, MOJENed 3€pHa Karajau3aTopa W MOJEeH
aacopOLUMM HAa DHEPreTUYECKHM OJHOPOJHBIX M  HEOJHOPOJHBIX TOBEPXHOCTSAX TIE€TEPOrCHHBIX
KaTaJau3aTopOB;

— METOJAMM PEUICHUsI YPABHEHUN KMHETHYECKUX MOJENEH, MOJENEeN 3epHa KaTalu3aTopa, Moaeen
IIPOLIECCOB a/ICOPOIMHU Ha FETEPOTEHHBIX KaTalu3aTopax U ONpeesieHUs: UX apaMeTpoB;

— OCHOBaMU CTpaTeTUU aHajIu3a, UCCJIEIOBAaHUS U MOJECIUPOBAHUS OCHOBHBIX KPYITHOTOHHAa)KHBIX
MPOIIECCOB B 00JaCTH niepepadoTku HePTH U raza.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue.

OO6uue cBefeHUs 0 KaTalns3e U Karanuzatopax. Mcropus pazsutus karanuza. OU3HKO-XMMHUYECKAs
CYUIHOCTb KaTanu3a. AKTUBHOCTb, CEJIEKTUBHOCTb U CTA0WJIBHOCTh OJKCIUIyaTallMM KaTaJlu3aTOpOB.
Komnencanuonnsiii a¢¢dexkr B karanuze. HecrauuoHapHbIl KaTanu3 M €ro pojib B IMPOMBIIIJIEHHOCTH.
[IpomblnuieHHbIE cIOCOOBI TPOU3BOACTBA KaTanu3aTopoB. CTaHOBIIEHNE KaTATUTUUYECKON MHIyCTpUu. Poib
KaTajan3a U KaTalu3aTopoB MPU OPraHU3alliy HOBBIX IPOU3BOJICTB U UHTEHCU(PUKAIIMY JICHCTBYIOIINX.

Pazoen 1. Quzuueckas u xumuueckas aocopobyus. Aocopoyusi Ha 3Hepeemuyecku OOHOPOOHBIX U
HEOOHOPOOHBIX NOBEPXHOCMAX KAMANU3AMOPA.

1.1. duznueckas u xumuueckas ajcopouus. AncopOuus Ha DHEPreTUYECKH OJHOPOJIHOM
MTOBEPXHOCTH.

1.2. Ancopbusi Ha DJHEpPreTUYecKd HEOJHOPOJHOM MOBEPXHOCTU. AACOpOLUS C  Yy4eTOM
OTTAJIKMBAHHUS YaCTHIL B aJICOPOUPOBAHHOM CJIOE.

1.3. Teopuss rtpanmyHoro cios. OOpa3oBaHue 3apsLDKEHHOTO — aJCOPOIIMOHHOTO  CJIOS  Ha
MIOJIYIIPOBOAHUKAX PA3JIMYHOIO TUIA.

Pazoen 2. Teopuu xkamanuza, Kunemuxa MHO20CMAOUUHBIX KAMATUMUYECKUX DeaAKYUIL.

2.1. Teopun Karanmmsa - TPOMEXKYTOUHBIX COCIMHEHMM, mepechineHuss Poruackoro, abCcoIIOTHBIX
CKOpocTell peakuuil DiipuHra, MyJabTHIUIETHAs TeOpHs KaTainu3a banaHIuHa, KaTaJuTHYECKH aKTHBHBIX
ancam6Oneit KoOozeBa, (opmupoBaHHS KaTAIUTHUYECKH AaKTUBHOW TOBEPXHOCTH TIOJ BO3JICHCTBHEM
peakunoHHOU cpenbl bopeckona.

2.2. KuHeTHKa CIO0KHBIX KaTAINTHYECKUX peakunil. [[pomexyTouHble COeAMHEHUS B T€TEPOTE€HHOM
KaTajau3e. DKCIepUMEHTAIbHBIE METO/Ibl U3YyUEHHSI XEMOCOPOLIMOHHOTO CIIOS.

2.3. YncrieHHbIE PEIICHHS YPaBHCHWM KWHETUKH KAaTATUTHYCCKUX PEAKIUNA W MOJENeH TUHAMUKU
a7copOLMU Ha YHEPTETUYECKU OJTHOPOIHBIX U HEOAHOPOIHBIX IOBEPXHOCTSAX F€TEPOTCHHBIX KaTalu3aToOpOB,
YpaBHEHUN KMHETHUKH JI€3aKTUBALMH KaTaIn3aTOPOB.

Pasoen 3. Ilpomviunennvle xamanuzamopel, ux mun, CHOCOObI NpuUcOMosIeHus, obracmu
npUMeHeHUsl, Menoovl MOOETUPOBAHU.

3.1. MeTopl MPUrOTOBJIEHUS KaTalM3aTOPOB. AKTHBAIUS U J€3aKTUBALUS KaTalu3aTopoB. MeTo ibl
M3MEPEHUSI KATAIUTUYECKOW AaKTUBHOCTH. METOIbl BBISABICHUS IOMHUHHUPYIOIUX 3(P(HEeKToB (HaKTOpOB,
ONpEENAIOINX aKTUBHOCTD KaTajan3aTopa. PaHkxupoBaHue KaTaau3aTopoB MO KaTaJIUTHUYECKONW aKTUBHOCTH
C MCTIONB30BaHUEM cTaTucTuky T2 “XoTeNmiHra.

3.2. OCHOBHBIE THIIBl KaTaJIM3aTOPOB: KaTaJaU3aTOPbI-METAIIbl, KaTaJu3aTOPbI-IIOJIYIIPOBOJIHUKH,
KaTaJIu3aTOPbI-TUAIEKTPUKH.

3.3. I'eTeporeHHble NPOMBIILIEHHBIE KaTaJIN3aTOPbl: TEOPUS U METOJIbI MOJIEIMPOBaHUs. UucieHHbIe
METO/1bl pelIeHHs] YpaBHEHUN MO/IeJiel 3epHa KaTainu3aTopa (KOHEYHO-Pa3HOCTHBIE U KOJJIOKAIIMOHHBIE).

Pa3zoen 4. I'emepocenno-kamarumuueckue npoyeccawi.

4.1. Karanuz B mepepaboTKe MPUPOTHOTO Ta3a.

4.2. Katanu3 B nepepaboTke HEPTU U ra30KOH IEHCATA.

3axnouenue.
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OO630pHast JIEKIMA TIO OCHOBaM TPOMBIIIIEHHOTO KaTaju3a W €ro MNPUMEHEHUI0 B XUMHH U
XUMHUYECKON TEXHOJIOTHUH.
4 O0beM yueOHOM TMCHUTIITHHBI

Bua yueOHo# padoThbl O6nem ancummmHEL
3E AKan. 4. | AcTp.u.
OO0uiasi TPYyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,78 64 48
Jlexnnn 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie paboTsi (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 2,22 80 60
KonrtakTHas camocTosiTenbHas pabota 0.4 0,3
2,22
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 79,6 59,7
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

5.3 IncuunjauHbl 4acTH, GopMUpyeMoii y4aCTHUKAMHU 00pa3oBaTe/IbHbIX OTHOLIEHHUIt
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIIMHbBI
«BbIYMCIANTEIbHBIN IKCIIEPUMEHT B 3a124aX HAHOMHIKEHEePH D)

1 Heap AMCHMIVIMHBI — U3YYUTh METO/bI U MPUEMBI IPOBEJCHUS BHIYMCIUTEIBHOTO SKCIIEPUMEHTA
Ha MaTEeMaTHUYECKUX MOJIENIAX KOHKPETHBIX TEXHOJIOTHH MOJIy4eHNs HAHOMATEpUaJIOB.

2 B pesyabrare u3y4eHHUs AUCHUIIIMHBI 00y4YaIOIIMIHCH J0JI2KEeH

Obnadams ClenyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

1IK-2.3; IIK-3.2; 1IK-3.4.

3uamo:

— METOJbl TEPMOJAMHAMHKM M MAaTEMaTH4YE€CKOrO0 MOJEIMPOBAHUS IPOLECCOB XHUMHYECKOIO
[IPEBPALIEHUS U TEIII00OMEHA;

— OCHOBHBIE QJNTOPUTMbI M METOJbl UHUCJIEHHOTO pELIEHUS MaTeMaTHUYeCKUX M XUMHUKO-
TEXHOJIOTHYECKHX 3a]1a4;

—MeToabsl paboThl B Bu3yanbHOU cpene Borland Delphi B onepamumonnoit cucreme Microsoft
Windows;

— MeTo/Ibl paboThl B mporpamMHoil cpene ChemCad.

Ymemy:

— ¢opMynupOBaTh 3a/1a4H BHIYMCIUTEIBHOIO SKCIIEPUMEHTA B 00JIaCTH HAHOUHKEHEPUU;

— CTPOUTHh aBTOMATHU3MpOBaHHbIE pacuéTHble Monynu B cpene Borland Delphi ans uucnennoro
pelIeHus 3a/1ay;

— UCMOJIb30BaTh YUCICHHBIE METOIbI JUIS PELLICHUs 3a]a4 B 00JIaCTH HAHOMH)XKEHEPUH;

— CTpPOUTHh aBTOMaTU3MpoBaHHbIe Moayaun B Excel mig peanusanuu mareMaTtudeckux Mojenei
[IPOLIECCOB B HAHOWHKEHEPUU.

Braoemy:

— HaBbeikamu paboTsl B Excel 1 ChemCad ¢ nenbio peanusanuy aBTOMaTU3UPOBAHHBIX PacUETHBIX
MOJIYJIEH;

— METOJJaMH YHCJIEHHOTO pelIeHUs] MaTeMaTUYEeCKUX 3a]a4 U 3a]1ay;

— METOJAMH PELIEHUs CHCTEM HEJIMHEWHBIX YPABHEHNN U HEOIIPEAEIIEHHBIX MHOXKHUTENEeH Jlarpanxka;

— HaBBIKAMH pacyeTa SKCEPreTU4eCcKoro KpUuTepHusl.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. [locmanoska 3a0auu 8b14UCIUMENLHO20 IKCNEPUMEHMA 8 HAHOUHICEHEPUU.

1.1. Baganue oObeKTa HcCIEIOBAaHUS B HAHOMH)KEHEPUHU, BapbUpPYEeMBIX HapaMeTpOB, TOMOJIOTHH
00BEKTA.
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1.2. Kputepuit B 3a1ayax HaHOMHXEHEPHUH ISl LIEJICH SHEPro- U pecypcocOeperkeHUs ¥ METOANKA
€ro OLICHKH.

1.3. I'paduueckoe  mpencTaBiIeHUE pe3yIbTaTOB  aHAIM3a TEXHOJOTHYECKUX OOBEKTOB B
HAaHOWH)KEHEPHH.

Paszoen 2. Mamemamuueckoe mooenupoganue mexHonr02U4ecKux 00beKmos 6 HaHOUHICEHePUU.

2.1. MoaenupoBaHH€e CUCTEMBI C PEAKTOPOM IOJYYEHHSI HAHOAUCIIEPCHBIX MATEPUAJIOB.

2.2. MoaenupoBanue TermioooMeHa ¢ Ga3oBbM U 0e3 Pa3z0BOro mepexoja B CUCTEMAX C PEaKTOPOM
MOJIy4€HUSI HAHOIUCIIEPCHBIX MaTEPHUAJIOB.

Pazoen 3. Ananuz mexnonocuueckux pewieHuti 8 HAaHOUHICEHEPUL.

3.1. MogenupoBaHue ¥ pacyeT TEXHOJIOTUYECKOM CHCTEMBl C  pPEaKTOpPOM  MOJY4YEHHUS
HAHOJMCIIEPCHBIX MaTrepuajoB B mporpaMMmHoii cpene ChemCad (xommbroTepHbiii kimace Xem-Kan
YHUBEPCUTETA).

3.2. MogenupoBaHue U pacyeT KpUTEpHUsl SHEPro- U pecypcocOepekeHHus B 3aJayax
HAaHOWH)KEHEPHH.

4 O0beM yueOHOM TMCUUTITHHBI

Bua yueOHo# padoThl 3E06LeMA1p;c;I:l.mngl:Tp.q.
O01mas TpyA10eMKOCTh JUCHMIIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 1,67 60 45
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15
1,67

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 59,8 44,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«SI3bIKH ¥ cpelbl MPOrPAMMMPOBAHUSD)

1 Heap QUCHMINIMHBI — IOJIyYEHHE CTYIEHTAaMHM 3HAHMM O CYHIECTBYIOIIMX WHTErPUPOBAHHBIX
cpenax pa3paboTKU MPOrpaMMHBIX HMPUJIOKEHUN M HABBIKOB CAMOCTOSITENIbHOM pa3pabOTKU MPOrpaMMHBIX
IIPOJIYKTOB C UCIOJIb30BAHUEM ITHUX CPE].

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICHA J0JI/KEeH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

1IK-2.3; IIK-3.2; 1IK-3.4.

3nams:

— OCHOBHBIE 3Talbl 3BOJIIOIMH S3bIKOB IPOTPaMMHUpPOBAHUS, TEHAECHLUU DPA3BUTHS COBPEMEHHBIX
SI3BIKOB U CpeJl IPOrpaMMHUPOBAHUS;

— IpaBUJIa OCTPOEHHUS OJIOK-CXEM AJITOPUTMOB B COOTBETCTBUU C JICHCTBYIOLUIMMHU CTaHAAPTAMHU U
HOPMAaTUBHO-METOJUUYECKUMHU JJOKYMEHTaMU;

— 3TaIlbl )KU3HEHHOTO 1[UKJIa IPOTrPaMMHOI0 00eCIeYeHHU .

Ymemns:

— IIPOEKTUPOBATH I'paduyeckuil HHTEp(eic N0ab30BaTENs IPOrPAMMHOIO IIPUIIOKEHUS;

— ONTUMU3HUPOBATh IPOTPAMMHBIN KOJ € 1eNbi0 3()(PEKTUBHOM OpraHn3aluy IporpaMMBl.

Braoemy:

— OCHOBHBIMM  TIpoLeAypaMH, (QYHKUMSIMH W  ONEparopaMH  S3blKka  IPOrpaMMHpPOBaHUS
MHTErPUPOBAHHOM cpeibl pa3padOTKH MPUII0KEHU;

— HaBbIKAMHM  pEeLIeHHUs  NPHUKIAJHBIX  3aJad  [POrpaMMUPOBAHHUSI €  HCIOJIB30BAaHUEM
MHTETPUPOBAHHBIX CPEJl pa3padOTKH MPUIIOKEHHI.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Obwue ceedenus o A3vikax u cpeodax npocpammupo8anuss U pazpadomre npocpamMmHuIxX
NPUTIOHCEHULL.

1.1. DBousronMs SA3BIKOB U CPEJl IPOrPaMMHUPOBAHUS.
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MamuHHbBIA  S3bIK, S3BIKM HHM3KOTO M BBICOKOIO ypoBHEeH. COBpEeMEHHbIE S3bIKH U  CPEbl
MIPOrpaMMHUPOBAHMS: S3bIKA U1l OBICTPOM pa3paOOTKU MPWIOKEHUH, SA3BIKM M Cpellbl CHELHAIbHOTO
Ha3HAYEHUS.

1.2. AnroputmMu3anys IporpaMm U mpoueayp.

[IpuHnune! pa3paboTKu anropurMoB mporpamm u npouenyp. IlpaBuna odopmienus O10K-cxem
QJIITOPUTMOB Ha OCHOBE JICHCTBYIOLIUX CTAaHAAPTOB U HOPMATHUBHO-METOUYECKUX JOKYMEHTOB.

1.3. DTansl )KM3HEHHOT'O LUKJIA IPOTPAMMHOI0 00eCIIeUEeHHUS.

[ukiel pa3pabOTKH, COPOBOKIECHUS U OOHOBJIEHUS TPOIPAMMHOT0 00€CII€YEeHHUs: 3TaIlbl, IPOOIEMbI
U IIPOTUBOPEUHS MEXKY pa3pabOTUNKOM U MOJIB30BaTENIEM IPOrPaMMHOI0 00eCIeueHusl.

1.4. IlpoexTupoBanus uHTepdeiica noyib30BaTesl.

[TonsTus rpaduyeckoro M APYKECTBEHHOTO I0JIb30BaTeNt0 HHTepderica. OCHOBHBIE 3JEMEHTHI
untepdeiica. Crangaptel uHTEpPeiica windows-IpHII0KEHUH.

1.5. OnTuMu3anys mporpaMMHOTO KOJIa.

OcHOBHbIE HaNpaBieHHUs ONTHUMM3AIMK MporpaMMHOT0 koja. IIpoOiemsl ckopocTu pabGOThI
MPOrpaMMbl, KOMIAKTHOCTH IMPOTPaMMHOIO KoJa, (PYHKIMOHAJIBHOCTH M yN00CTBa MAJisl IOJIb30BATEIIS.
CriocoObl TOCTUKEHUS ONITUMAIBHOCTH MPOTPAMMHOI0 KOJa.

Pazoen 2. Unmezpuposannas cpeda pazpabomru npuniodcesuil.

2.1. OcHOBHbIE HHCTPYMEHTHI pa3paboTUHKa.

[Tanutpa xomnoneHToB. MHcnekTop 00bekToB. IlpoexkTupoBuiuk ¢popmel. Pegakrop mnporpaMMHOro
KoJa.

2.2. OCHOBHbIE KOMIIOHEHTBHI.

OcHOBHbIE BU3yaJIbHbIE KOMIIOHEHTBI, UX CBOHCTBa M METOJbI: (OPMBI, MAHENIH, Pa3JIEIUTENH,
MOATMNCH, T0JI peAaKTUPOBaHUs (BBOJA), TEKCTOBBIE MOJIS, BHINAJAIOIINE CIUCKHU, OMIIMU U TPYIIIbI OMLINH,
KHOIKH, Tabmuubl. KOMIOHEHT Juisl NpelCTaBieHUs] AaHHbIX B rpaduyeckoM Buje. KoMmnoHeHThl ams
paboThl ¢ mpUIo)KEHUEM U 3KkpaHoM. HeBusyanbHble JUaTOrOBblE KOMIIOHEHTHI.

2.3. SI3pIK IpOrpaMMUpPOBAHUS CPEIBI.

Onucanne NEpPEeMEHHBIX, MaCCHUBOB, 3alMUCel, MHOXKECTB, KOHCTaHT, METOK. ba3oBble THIIbI
nepeMeHHbIX. OOBbsBIEHME HOBBIX THUIIOB IIE€PEMEHHBIX. [J00albHBIE U JIOKAJbHBIE IE€PEMEHHBIE.
[Ipouenypsl u GpyHkuMH, onpenenseMble mojib3oBareneM. Co31aHne HOBBIX MOJyJIEH mpoueayp U GyHKIUH.
Omneparopbl 1 KOMaH/Abl YIIPaBICHUS XOJA0M BBITIOJHEHUS porpaMMsl. [Iponienypel 1 GyHKIMM A7t pabOThI
C MacCHMBaMU M TEKCTOBbIMU (aitiamu. Matemaruyeckue mnpouenypsl 1 GyHkuu. Onepanuu co CTpoKamu.
B3aumnsbie npeoOpa3oBaHus CTpOK U yKcel. Vcnonb3oBaHue qUaloroBbiX (yHKIUI.

Pazoen 3. Pewenue npukiaonvix 3a0a4 npocpammupo8aHusl.

3.1. Pemrenue 3a7au Ha 3aKpeIuieHre HaBBIKOB pabOThl ¢ OCHOBHBIMU KOMIIOHEHTaMH.

3ajaun Ha MpoeKTUpoBaHue uHTepdeiica. Mi3ydeHnue CBONCTB U METOA0B pabOTHl C KOMIIOHEHTAMMU.

3.2. Pemrenue 3a7au Ha 3aKpeIuIeHHE HAaBBIKOB pabOThl C OCHOBHBIMH MpoIielypaMu U QYHKIHUSIMH.

3anaun, TpeOyroUMe B3aMMHOIO MPeoO0pa3oBaHus CTPOKOBBIX M YUCIIOBBIX NepeMeHHbIX. PaboTa co
CTaTMYECKUMU U JUHAMUYECKUMU MacCUBaMHU.

3.3. Pemenue 3a1a4 Ha 3aKpeIUICHUE HaBBIKOB pabOTHI ¢ (haiiyiaMu.

Urenne nHdopmanuu u3 ¢aiia u 3anuch B Qaitn. CoxpaHeHHe M 3arpy3Ka HMCXOIHBIX JIAHHBIX B
MPUIOKEHUSIX.

3.4. Penrenne BEIYMCIUTEIBHBIX 3a1a4.

3anauu, TpeOyIoIe BHIMOIHEHUSI MATPUYHBIX onlepaluil. BerunciaurensHblie Mpoueaypsl U QyHKIUH,
omnpenemnsieMble moyib3oBareneM. [IpeacraBieHne pe3yabTaToB BBIYHCICHUNA B (popme TaOmuIl, AuarpamMMm
rpaduKoB.

4 O0beM yueOHOM TMCHUITHHBI

. O0beM IMCUMIINHBI
Bun yueOHo# padboThl 3E Axan 4. | Acrp.a.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,44 16 12
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,67 60 45
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KoHnTakTHas camocrositenbHas pabora 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 59,8 44,85
By MTOroBOro KOHTPOJIs: 3auér

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIIMHbBI
«HaHouH:keHepUs B OMOTEXHOJIOTUM»

1 Heab AMCHUNJIMHBI — W3y4YE€HHE OCHOBHBIX HAHOWH)KEHEPHBIX CTPYKTYp W TPUHIMIIOB HX
OpraHu3aluy, MPUMEHSIOMMNXCS B OHOTEXHOJOIMM, O3HAKOMJIEHHE C MPUPOJHBIMM HAaHOMAIIMHAMHU U
HAaHOMOTOpPaMH, MPUHUIINIAMHA CaMOOPraHU3aMU U CaMOCOOPKH KaK MPHUPOIHBIX OMOJIOTUYECKUX CTPYKTYD,
Tak 1 OMO- U HaHOMAaTepUalIOB, OCHOBHBIMU MOJENISIMHU MaTeMaTH4YecKOW OMO(GHU3MKH U MPOrpaMMHBIMU
MaKeTaMu i MOJIEITUPOBaHUSI OMOHAHOCTPYKTYD.

2 B pe3yabraTe H3y4eHHs JUCHUIIIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:

1IK-1.2; IIK-1.4; IIK-1.7; I[IK-2.1; IIK-2.2; [IK-2.3; IIK-3.3.

3nams:

— 0COOEHHOCTH CTPOEHHUS OMOTEHHBIX MOJIEKYJ;

— KJaccu(UKaIi OCHOBHBIX MOJIeJIel MaTeMaTHYeCKON O1o(U3UKY;

— BUbI B3AaUMOJICMICTBUI B MOJIEKYJIaX;

— 3BOJIIOLIMOHHBIN ¥ MHYKEHEPHBIH MOAX0/IbI K CO3/1aHUI0 OMOHAHOMAIIINH;

— OCHOBHBIE [TPOI'PAMMHBIE CPEACTBA JUIsl MOACTUPOBAHNUS OMOHAHOCTPYKTYP.

Ymemns:

— aHAJIM3UPOBATh CTPYKTYPY OMOJOTHYECKUX MOJIEKYIT;

— Hoa0MpaTh KUHETUYECKHE 3aBUCUMOCTH Ha OCHOBaHMM O0a30BbIX MOJIENed MaTeMaTH4ecKon
ouodusuky;

— OIpeAeNATh NPUHLUIIBI caMOoacceMOIMPOBaHUs 1S pAjia OMOIOTHUECKUX CTPYKTYP;

— aHAJIM3UPOBATh CTPYKTYPY HEKOTOPBIX OEIKOB;

— OIKCHIBaTh padOTy HEKOTOPHIX OMOHAHOMAIIIKH.

Braoemy:

— HaBBIKaMH pacyeTa Ha OCHOBAHUU MO/IeJIel MaTeMaTHueCKOi 010 (DU3HKY;

— HaBBIKAMH OTHECEHHSI BEILIECTBA K KJIACCy OMOTEHHBIX MOJIEKYJI IO CTPYKTYpHOH dopMmyie;

— HaBbIKaMH MOMCKa HH(OPMALIUU IO CTPYKTYpe OMOT€HHBIX MOJIEKYJI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue.

OcHoBHble TIOHSATHUA U omnpeneneHus. OCOOEHHOCTH © pa3nuuusg OWOHAHOTEXHOJOTUH U
HaHOOMOTeXHOJIorUU. HaHoOMOTEXHOIOT U B OMOTEXHOJIOTUU. PazMephl OMOJIOrH4eCKUX HAHOCTPYKTYP.

Pazoen 1. Cmpoenue buocenHvix MoneKy.

1.1. Boga. YrieBoabl. AMMHOKHUCIOTHI. benku. JIunuasl.

1.2. HyknenHOBBIE KUCTIOTHI.

1.3. Bupycsr.

Pazoen 2. bazosvie mooenu mamemamuyeckou OUOPUIUKU.

2.1. Moaenu HEOrpaHUYEHHOTO U OTPAHUYEHHOTO POCTA.

2.2. Mopenu ¢ orpaHAYEHUEM T10 CyOCTpary.

2.3. Konkypenius, oT00p, MOJENIN Ha OCHOBE KOHKYPEHTHBIX COOTHOIICHU.

2.4. Mopeinb NpOTOYHOM KyIbTYPbl MUKPOOPTIaHU3MOB.

Pazoen 3. Cozoanue npupoonuvix buonanocmpykmyp.

3.1. Mepapxuueckue cTpaTeruu co3AaHus IPUPOAHBIX OHOCTPYKTYP.

3.2. ®opmupoBaHHe CTAOUIBHBIX CTPYKTYp MpU OEIKOBOM (OJIUHTE.

3.3. CamocOopka NpUPOAHBIX OMOJOTUYECKUX CTPYKTYP.

3.4. Ilpumenenue OMOHaAHOMATEPUAJIOB.

Pasoen 4. buonanomawunul.

buonanomamunel. Ilogxoasl k co3zmaHuio OunoHaHoMamuH. llpuMepsl NpUPOIHBIX HAaHOMAILIWH.
OBOJIIOUMOHHBIT ¥ HMHXXEHEPHbIM NOJIXOAbl K CO3JaHuI0 OnoHaHoMmamiuH. [Ipumepsl NpUPOIHBIX
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HaHOMAIMH. DHepretuka OnoHaHomamwuH. [loHsTHE OMOHAHOMOTOPOB. bHoMOTHUYECKHE HAHOIBUTATEIH:
KTYTUKH ¥ PECHUYKH.

Pasoen 5. Ilpoecpammnvie naxemvr Ons  Mmoodenuposanusi oOuonanocmpykmyp. Illonamue
ououngopmamuxu.

O0630p TpOrpaMMHBIX CPEACTB UII MOJICIMPOBAHWUA OMOHAHOCTPYKTYP. MeEToabl MOJEKYIIpHON
muHaMuku. Knetouno-aBromaTHbii noaxo . [lonstue OnonndopmaTukm.

3axnouenue.

O0600111eHrEe MPOMICHHOTO MaTepuraa.

4 O0beM yueOHOM TMCHUTITHHBI

Buja yueOHo# padoThl Obbem AMCIHMMHEL
3E AKana. 4. | AcTp.u.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPaAKTHYECKOH NOATOTOBKH 0,22 8 6
Jlexuun 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popme NPaKTUYECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesibHasi paboTa 2,22 80 60
KonrakTHas camocrositenbHas paboTa 0,4 0,3
2,22
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIIMHbI 79,6 59,7
Buja uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«HaHokaTaJquTH4YeCKUe MPOLECChl U HAHOKATAIU3ATOPbI»

1 Heab aucoUmIMHbI — H3ydeHUE (UBHKO-XUMHUYECKOW CYITHOCTH TPOBEICHUS TMPOIECCOB Ha
HaHOKaTaJIU3aTopax, CIOCOOOB HAMPABICHHOTO MOAOOpa HAHOKATAIM3AaTOPOB W OCBOCHHME TEXHOJIOTHI
CO3/IaHUS BBICOKOPEHTAOETbHBIX HAHOKATAIUTHYECKHUX TTPOIIECCOB.

2 B pe3yabTaTte u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX TIOCTHKCHUS:

IIK-1.2; [IK-1.4; I[IK-1.7; IIK-2.1; IIK-2.2; IIK-2.3; TIK-3.3.

3namo:

— OCHOBHBIC THIBl HAHOKATAJIM3AaTOPOB, WX KIACCU(DHUKAIMIO UM OCHOBHBIC (DHU3MKO-XUMUUYECKUE
CBOIICTBA;

— METO/Ibl TPUTOTOBJICHUSI HAHOKATAIN3aTOPOB PA3JINYHBIX TUIIOB;

— OCHOBHBIE€ METO/IbI HAMPABIIEHHOTO M0A00pa HAHOKATAIM3aTOPOB;

— OCHOBHBI€ PEKHMBI 3KCILTyaTalliy, PEr€HEepPalli U BOCCTAHOBJIEHUSI HAHOKATAJIM3aTOPOB.

Ymemy:

— QHAJIM3UPOBATh U COOMPATh HAYYHYIO JIUTEPATYpPy C LETbI0 YCTAHOBJICHUS OCHOBHBIX TEHIACHITUI
Pa3BUTHA XUMUYECKON HAHOMHAYCTPHUH U pa3pabOTKU MEPCIEKTUBHBIX HAHOKATAIN3aTOPOB;

— [IPOBOJIUTh IUIAHUPOBAHHUE HENPEPHIBHOTO XUMHUYECKOTO JKCIEPUMEHTAa M  OCYIIECTBIISThH
HaIpaBJICHHBIN TT0100P Ha OCHOBE €r0 PEe3yJbTaTOB HAHOKATAIN3ATOPOB;

— OTIPENIENATh OCHOBHBIC KOMITOHEHTHI HAHOKATaJIWU3aTOPOB M CHOCOOBI WX IPUTOTOBJICHHS,
obecrieunBaroNue YBEIMYCHHE IIOKa3aTele padOThl KAaTaJTUTHYECKUX PEAKTOPOB 1O AKTUBHOCTH |
CEJIEKTUBHOCTH;

— OOBACHUTh (PUBUKO-XUMUUYECKUH CMBICT TIOBBIIICHUS MPOW3BOIUTEIBHOCTH IIpollecca TIpU
AKCIUTyaTallii HOBOTO HAaHOKAaTaIu3aTopa;

— MPOBOJIUTh aHAJIM3 PE3YIbTATOB IJIUTEIBHON SKCILUTyaTalliM HAHOKATAIM3aTOPOB U BO3MOXKHOCTEN
WX TIPOMBIIIUICHHOTO UCTIOIb30BaHMSL.

Braoemy:

— OCHOBHBIMH TIpHEMaMHU ¥ METOJaMHU BBIOOpa OMPEISICHHOTO0 Crnoco0a MPHUTrOTOBJICHUS
HaHOKaTaJIN3aTopa I 3aJaHHOW XUMHUYECKON PEaKnu;

— croco0aMH  yCTAaHOBJICHHWSI TUIIA AKTHBHOTO IIEHTPa W BO3MOKHOCTH TMPOTEKAHUS Ha HEM

124



OTPE/IENIEHHBIX XUMUYECKUX PEaKIUii;

— MeToJamMu  OlleHKH Kod(dduureHToB mud@dy3un peareHTOB B MHKpPOTpaHyje KaTajau3aropa,
KOHCTaHT paBHOBECHS aIcOPOLIMU U KOHCTAHT CKOPOCTEH aJIcOpOIMK, KUHETUYECKUX KOHCTAHT XUMUYECKUX
peakumii;

— METoJaMHi IUIAHMPOBAHMSI HENPEPHIBHOIO TUHAMHYECKOIO SKCIEPUMEHTa,  JAMCKPUMUHALUU
MOJIENIE, IIPOBEPKM AaJEKBAaTHOCTHM MOJENEH Ul 3aJaHHOTO HAaHOKATalIM3aTopa W  3aJaHHOU
KATAIUTUYECKOW PEaKINH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

Hanokartanu3: ocCHOBHbIE MOHATHS W mpexacTaBieHus. Karanuruueckue cBOMCTBa HAHOYACTHIL
Pasmepubie addexTst B katanmmse. VcciemoBanus, mpoBoauMbie B OOJacTH HaHOKaTaimu3a. MeTobl
MOJIy4yeHus1 HaHodacTull. [Ipumepsl NPOMBILIUIEHHOTO HCIOIb30BaHHUsI HAHOKATaIU3aTOPOB.

Pasoen 1. Aocopoyus MHO2OKOMNOHEHMHBIX cucmem U KUHEMUKA XUMUYECKOU peakyuu Ha
HAHOKAMAIU3amopax.

AncopOuust 1 KHHETHKAa MHOTOMAPUIPYTHBIX XUMUYECKUX PEaKIMil Ha HaHOKaTaau3aTtopax. MeTo ibl
OLICHKH HEM3BECTHBIX TapaMeTPOB MOJieNiel acOpOLUU U KUHETUYECKUX MOJIENIed XMMUYECKUX PEeaKInil Ha
HaHOKaTalu3aTopax IO pe3yiabTaTaM aJCOpOLMOHHBIX M KHHETHYECKHX OJKcrepuMeHTOB. IIpoBepka
a/IeKBaTHOCTHU U JAUCKPUMHUHALMS MOJIENEN ISl 3alaHHOTO HAHOKATaJIN3aTopa U KaTAIMTUYECKOW PeaKIIiH.

Paszoen 2. Ilnanuposanue Henpepvigno2o XUMU4ecko20 IKCHePUMEHma U Cnocodbl HANpasleHHO20
noobopa HaHOKAMAIU3aAmMopos.

CBepxHachIILIEHHbIE IUIAHBI AKCIEPUMEHTOB IpPHU HAMpaBICHHOM [0J00pe HAaHOKATAJIM3aTOPOB C
peryiasipHONl KpHUCTAUIMYECKOM CTpPYKTypoH. IIpuMepsl cHHTE3a HAaHOKATAIM3aTOPOB I IIPOLIECCOB
MIOJIyY€HHUSI BBICOKOYHMCTOTIO 3TUJIEHA, AJIKWIMPOBaHMsS O€H30/1a MPOIMWJICHOM, M30MEpPHU3alMU aJKaHOB U
QJIKEHOB, U30MEpHU3aLH aJIKUIIOEH30JI0B.

Pasoen 3. LJeonumnvle kamanuzamopsl ¢ aKMUSHLIMU HAHOYEHMPAMU, UX CIMPYKMYPA U C8OUCMBA.

Knaccudpukanus neonutoB. XuMuyeckue Ipouecchl (GOPMHUPOBAHMS BHYTPEHHEH ITOBEPXHOCTH
LIEOJIUTOB U BBICOKOAKTUBHBIX MOHO- U MOJU(YHKIIMOHAIbHBIX HAHOKATAIMTUYECKUX KIIACTEPOB B HHUX.
OU3NKO-XMMHUYECKUE CBOMCTBA LIEOJIMTHBIX KaTaJM3aTOPOB C aKTUBHBIMHU HaHOLEHTpamu. CHUIMKAaTHBINA U
KPEMHE30JIbHBI  CHOCOObI  MPOU3BOACTBA  KPUCTALIMYECKMX  QJIOMOCHUJIIMKATHBIX  T'€TE€pPOre€HHBIX
HaHOKaTanu3aTopoB. HU3KOKpEMHHUCTBIE, BBICOKOKPEMHUCTBIE, YIbTPABBICOKOKPEMHHCTBIE —II€OJIMTHI.
dopmMupoBaHUE TE€OMETPHUUECKONM CTPYKTYpbl UM COCTaBa MOHO-, OM- M IOJUKOMIIOHEHTOB aKTHUBHBIX
HAHOILIGHTPOB LIEOJIMTHBIX KaTajJu3aTOpOB HAa MX BHYTPEHHEW MOBEPXHOCTU. MeToJbl OpraHu3aluu
COBMEILIEHHBIX ~XUMHUYECKMX peaklUMil, 00ecrneyuBarolMX YBEIMYEHHUE MPOU3BOJUTEIBHOCTH U
CEJIEKTUBHOCTHU KaTaIUTUYECKUX MTPOLIECCOB.

Paszoen 4. MezocmpykmypHule antomocunuxammvie Mamepuabl.

[IpuroToBiieHue ME30CTPYKTYPHBIX aJIOMOCHIMKATHBIX MAaTepHaioB. MarHuTHO-3JIEKTPUUYECKHE
CHOCOObI  MOJYYEHHUS MUKPO-OJHOPSIAHON  CTPYKTYphl KPUCTAJUIOB  LIEOJIMTOB W OpraHu3auus
BHEpEIIETYaThIX AaKTUBHBIX LEHTPOB Ha BHEUIHEH IOBEPXHOCTH IEOJUTOB, a Takke Ou- u
MOJIM(YHKIIMOHAIBHBIX aKTUBHBIX LIEHTPOB HA BHYTPEHHEHN MOBEPXHOCTH LIEOJIUTOB.

Pasoen 5. Ilonumemannuueckue nanoxamanuzamopwl. Ilpucomosnenue HaHOKAMAIU3aAmMopos
Memooamu HOPOUKOBOU Memaiypeuu.

[IpuroToBiieHuEe MONMMETAJUIMYECKUX HAHOKATAJIM3aTOPOB METOJAaMH IMOPOIIKOBOW METAJUTypruu.
BoccranoBiieHne 1 akTUBaIMs KaTaIU3aTOPOB, NOJIYYEHHBIX METOAAMHU ITOPOIIKOBONW METaJLITyprUu.

Pasoen 6. [lonumemannuueckue HanecenHvle KAMAIU3AMOPHL.

[IpuroToBiieHHE MOJMMETANINYECKMX HAHECEHHBIX HAaHOKaTanu3aTopoB. [IpuMepsl ucnonb3oBaHUsS
MOJIMMETANINYECKUX HAHECEHHbIX HAaHOKATaJIM3aTOpPOB IPU IPOBEJECHUU KAaTAIUTUYECKUX peaKuil
CEJIEKTUBHOIO THUAPUPOBAHUS OPraHUYECKUX coequHeHuil. [IpuroToBiieHMe HaHOKATaJIM3aTOPOB METOIOM
MHOTOCJIOMHOTO OCaKJICHUSI peareHTOB Ha IIOBEPXHOCTH.

Pazoen 7.  Ocnosuvie  pexcumvl — 9KCnayamayuu,  peceHepayuu U  80CCMAHOGIEHUs
HAHOKAMAIU3Aamopos.

AnHanu3 pe3yabTaToB JJIUTENBHOM OKCIUIyaTallid HAHOKAaTaJM3aTOpPOB U BO3MOXHOCTHU HX
MIPOMBIIIJIEHHOTO HCIOob30BaHus. KaTanmuTuueckue mpouecchl CeJIeKTUBHOTO TMIPUPOBAHUS alleTUIIEHA B
ATaH-3TUJICHOBOU (paKMK U METUJIALIETUIIEHA B IPOIIAaH-MPONHIEHOBON (hpaKuy NUporasa.

3axnouenue.
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[TonBenenne NTOTOB TUCITUTIIIUHBI.
4 O0beM yueOHOM TMCHUILTHHBI

O0BneM TUCHUILINHBI

Bun yueOHo# padboThl 3E Axan 4. | Acrp.a.

OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48

B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKH 0,22 8 6
Jlexun 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,89 32 24

B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH 0,22 8 6
CamocrosiTesibHasi padoTa 2,22 80 60
KoHTakTHas camocrosiTesibHas padoTa 0,4 0,3
2,22

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Buja MTOroBOro KOHTpOJIS: 3a4ér c oneHKOM

5.4 IlpakTuka

AHHOTanusA padoyeil NPOrpaMMbl NPAKTHKHU
«Y4yeOHasi NPAKTHKA: 03HAKOMUTEIbHAS IPAKTUKA)

1 Henp nmpakTMKM — TMOJY4YEHHE CTYAEHTAaMU OOIMIMX NPEACTABICHUH O HAHOUHXKEHEPHUU JUIs
XUMHH, (papMaleBTUKU U OMOTEXHOJIOTHUH, 3HAKOMCTBO C OCHOBHBIMHU BUJAMH JIESTEIBHOCTH Y4€OHBIX U
HAy4YHBIX MOJPA3/ICIICHUN YHUBEPCUTETA, a TAaKXKe IMOJIy4YeHHE MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN U
HABBIKOB IIyTEM CAMOCTOSITEIbHOTO TBOPYECKOTO BBIMOJIHEHUS 3a7ay, IIOCTAaBJIEHHBIX MpPOrpaMMoil
MPaKTUKU.

2 B pesyabTaTre NPOX0KACHUS NPAKTHUKHA 00y4al0MIiCA T0JI5KeH:

Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1; VK-1.3; VK-1.5; VK-8.2; VK-8.4; VK-8.8; OlIK-1.4; OlIK-1.5; OIIK-1.7; OlIK-3.1; OIlIK-
3.2; OlIK-3.3; OlIK-3.4; OIIK-3.6; OlIK-4.1; OIIK-4.2; OlIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3nams:

— 0COOCHHOCTH OpraHM3allud ydyeOHOM M HAaydyHOM JesITeNbHOCTH B JlabopaTtopusx, Kadeapax u
noapaszaenenusx PXTY;

— OCHOBHBIE  BUJBl  JJAOOPAaTOPHOTO M  TEXHOJOTMYECKOTro  00OpyHOBaHHSA, KOHTPOJBLHO-
M3MEpPUTENbHBIX TPUOOPOB, 00IACTH UX UCIIOJIb30BAHMUS,

— OCHOBHBIE TEXHOJIOTUYECKHE IapaMeTpbl HAHOTEXHOJOTUYECKUX IPOIECCOB, CIOCOOBI HX
KOHTPOJIS U YIIPaBJICHHUS;

— OCHOBHBIE MaT€MaTHUYECKUE METO/Ibl 00paOOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX.

Ymems:

— IPOBOJAUTH MOUCK MH(OPMAIMU C MCIOIb30BAaHUEM OTKPBITBIX 0a3 JaHHBIX U MH(POPMAIIMOHHBIX
CHCTEM I10 BEIOpaHHOMY HaIlpaBJICHUIO HCCIIE0BaHUM;

— IPUMEHATh TEOPETUYECKHE METOJbl aHaIn3a U 00pabOTKHU MCXOJHBIX JAHHBIX C Ja0OpaTOPHBIX
YCTaHOBOK C MCIOJIb30BaHUEM CTaHJIaPTHOTO IIPOTPaMMHOTO 00eCTIeUeHHUSL.

Braoemy:

— HaBbIKAaMHM  HCMOJb30BAaHUS  CTAHJAPTHBIX  KOMIIBIOTEPHBIX IporpamMMm s 0o0paboTKu
AKCIEPUMEHTAJIBHBIX JaHHBIX;

— HaBBIKAMH M3JI0KEHMSI [TOJIyYEHHBIX 3HAHUHM B BHUJIE OTYETAa O MPOXOKJIECHUH MPAKTUKU, OTIMCAHUS
HCXOJHBIX MaTE€pPHAJIOB, JIAOOPATOPHOTO 00OPYIOBAHUS, U U3MEPEHUS TAPAMETPOB IIPOLIECCOB.

3 KpaTkoe coaep:kaHue NPAKTUKHU

O3HaKOMJIEHHE C UCTOpUEH U HANpaBICHUSIMH JIEATEIILHOCTH YY€OHBIX U HAY4HBIX MOJpa3/IeiIeHUM
¢dakynprera I1UGPOBBIX TEXHOJOTMH M XMMHUYECKOTO MHXKMHUPUHIA M YHHUBEpPCUTETa, LEHTpa
KOJUIEKTUBHOI'O MOJIb30BAaHUS U JIPYIrUX MECT MPOBEICHUS MIPAKTUKU (UCTOPUS, OCHOBHbBIE 3TaIlbl PA3BUTHS,
BBINIOJIHSAEMbIE (DYHKIUU U T.I1.).

[Tocemenne maboparopuii meHTpa KOJUIEKTHBHOTO ToJsib3oBanus PXTY um. J[.U. Mennaeneena,
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nocenienue nadopatopuii kadeapsl XOU. O3nakomieHue ¢ PyHKIIMOHATHHBIM Ha3HAYEHUEM, PUHIIUIIAMHT
paboTtel  1a0OPATOPHOTO 000pymoBaHuUsl, YCTaHOBOK U AQHAJTUTUYCCKUX  TpHOOPOB "
BBICOKOIIPOU3BOAUTEIBHOIO CBEPXMOLIHOIO KoMmmbloTepa (mpousBoautTenbHOcThio 4 TFlops) s
KOMITBIOTEPHOTO MOJEIUPOBAHMUSL.

[Tocemenune mabopatopuit kadenpsl KHOSPHETUKH XMUMHUKO-TexHOJorndeckux mpoueccoB (KXTII).
O3HaKoMJIEHHE C MEPCIEKTUBHBIMU HaydHbIMU pa3padoTkamu kadeapsl KXTII B 061acTi HAaHOMHKEHEPHUH.
Oznakomiienne ¢ nomompo OMOC ¢ ydeOHo-Meronnyeckumu paszpadbotkamu kadenpor KXTII s
HanpasieHus 28.03.02 Hanounxxenepus.

O3HakOMJIEHHE C KOMIIBIOTEPHBIM MOJIEIMPOBAHUEM, KOTOPOE HCIOJIb3YeTCs s y4eOHOro
mporiecca U HaydHbIX uccienaoBanuii Ha kadeape KXTII, ¢ aBromaTu3amueil HaydHBIX HUCCIEIOBAHUMU, C
aBTOMAaTU3UPOBAHHOM  00pabOTKOW  JaHHBIX B J1a0OpaTOpusiX, C COBPEMEHHBIMH CHCTEMaMu
aBTOMAaTU3UPOBAHHOTO, AEKTPOHHOIO U AUCTaHIMOHHOTrO 00yueHus Ha kadenpe KXTII.

[ToaroroBka oT4eTa O MPOXOKACHUHN YU€OHOM MPAKTHKU.

4 O0beM NPaAKTHKH

Bua yueOHo# padoThl Obnem npakTitkn
3E Akan. 4. | AcTp.4.
O01mas TpyA10eMKOCTh PAKTHKH 3 108 81
B TOM 4YHcJe B (popMe NpaKTHYECKOH NOATOTOBKH: 3 108 81
CamocrosiTeJibHAas padoTa 3 108 81
B TOM 4ucJie B (popme NpaKTUYECKOU MOATOTOBKHU: 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMocTOSTENTPHOE OCBOCHUE 3HAHUN, YMEHUHN U 3 1076 80.7
HABBIKOB IO NMPOrpaMMe MPaKTUKU ’ ’
Buja uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTanusA padoyeil NPOrpaMMsbl NPAKTUKHU
«IIpon3BoACTBEHHAS MPAKTHKA: IPAKTUKA 110 MOJYYEHHIO PO eCCHOHATBHBIX YMEHHH U ONBITA
npogeccnoHaNbHOMI 1eITeTbHOCTH

1 Henp npakTuKM — TMoJyueHUE NPO(EecCHOHANBHBIX YMEHMH M OmbiTa Ipo(hecCHOHATBHOM
NESITEIbHOCTH IIYTEM CaMOCTOSITEIbHOTO TBOPUYECKOTO BBIMOJIHEHMS 3a/lad, MOCTaBJICHHBIX MPOrpaMMOit
MPAKTUKW; TPAKTUYECKOE H3YYEHHE TEXHOJIOTUYECKUX IIPOLIECCOB IMPOU3BOJICTBA PA3IUYHBIX BHUOB
HAaHOMATEpHAJIOB Ul XUMHH, (papManeBTUKU U OMOTEXHOJIOTMM, a TakXe METOJOB U OCOOEHHOCTel
yIpaBieHUs TPOU3BOJICTBEHHBIMU MTPOLIECCAMHU MOIYYE€HHUS Pa3IMYHbIX BUJIOB HAHOMATEPUAJIOB.

2 B pe3yabTaTte NPOX0KACHUS NPAKTHUKH 00y4al0OMIiCA T0JI5KeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-1.1; YK-1.3; VK-1.5; VK-3.3; VK-4.2; YK-4.4;, YK-4.9; VK-6.3; YK-6.4; VK-6.6, YK-8.2; VK-
8.3, VK-8.4; IIK-1.1; TIK-1.2; IIK-1.3; IIK-1.4; I[IK-1.5; IIK-1.6,; IIK-1.7; IIK-2.2; IIK-3.2; IIK-3.4; IIK-
3.6.

3uamo:

— TEXHOJIOTUYECKUE IPOLIECChl M OCHOBHOE TEXHOJIOTMYECKOE O000pyJOBaHHE, MCIIOJIb3YyeEMOE B
MIPOM3BO/ICTBE HAHOMATEPHUAJIOB JIIsl XUMUH, (papMalleBTUKU U OMOTEXHOJIOTHH;

— OCHOBHBIE€ MPUHIUIBI, METOJbl M (OPMBI KOHTPOJII TEXHOJOIMYECKOro Ipoliecca M KauecTBa
IPOIyKIIMH;

— OCHOBHBIE HOPMAaTHBHBIE JIOKYMEHThl IO CTaHIAPTU3ALUU M CEpTU(UKALUU MPOJYKIIUH
MPeANPUATHI HAHOUHAYCTPUU;

— IpaBUJIa TEXHUKU OE30MAaCHOCTH W IPOU3BOJCTBEHHON CAaHUTAPUH; OPraHU3alUOHHYIO CTPYKTYpPY
MPEANPUATHS.

Ymemy:

— IPOBOJIUTH AHAJU3 MPOILIECCOB MPOM3BOJACTBA HAHOMATEPUAIOB JJSl XUMHUH, (apMalleBTUKH U
OMOTEXHOJOTMH,  TEXHOJIOTMYECKOTO  000pyAOBaHMsI Ui  OCYLIECTBIEHHMS  3TUX  IIPOLECCOB,
TEXHOJIOTUYECKMX CHCTEM B HAHOMHAYCTPUHM KaK OOBEKTOB MOJEIMPOBAHMS, MPOEKTUPOBAHUSA,
ONTUMM3ALMU U YIIPABJICHUS,
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— IPUMEHATh Ha MPAKTUKE TEOPETUYECKUE 3HAHUS B 00JIACTH METOJIOB JUArHOCTUKH M UCHBITAaHUS
HaHOMAaTepHaJIOB, HAHOMETPOJIOT UK, MaTEMAaTHUYECKOTO MOJIETMPOBAaHUS HAHOIIPOLIECCOB U IIp.;

— aHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAllMIO, pEain30BbIBaTh Ha NPAKTHKE TpeOOBaHUs
HOPMAaTUBHON JIOKyMEHTalUuMW B 0O0JacTH CO3JaHMsl HAaHOMATepUaloOB Uil XUMHH, (apMaleBTUKU U
OMOTEXHOJIOTUH.

Braoemy:

— MEeToJaMH noadopa TEXHOJIOTHYECKOI0 000py/noBaHus, MeTOIaMu yIIpaBJICHUS
TEXHOJIOTHYECKMMU IpolieccaMu U BbIOOpa MporpaMMHO-almapaTHBIX CPEACTB KOHTPOJISL U YIPaBICHUS
TEXHOJIOTUYECKHMHU MPOLIECCAMU;

— METOJJaMH MPOBEACHUSI BBIYMCIUTEIbHBIX SKCIIEPUMEHTOB C HCIIOJIb30BAHUEM CTaHAAPTHOIO U
CHEIHaTIM3UPOBAHHOTO ITPOrPAMMHOTO 00ECIIeUEHNS;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTMYECKHM IMpOlLlecC B COOTBETCTBUM C
periaMeHTOM.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Oznaxomnenue c mexnonozueri npouzgo0cmea u Mecnmom RPouU300CMEeHHOU NPAKMUKU.

O3HaKOMJIEHHE C TEXHOJIOT'MEH MPOU3BOJICTBA OCYILIECTBISETCS B BUAE SKCKYPCUN HA MPEIIPUSTUS
(opranuzanyu) COOTBETCTBYIOLIETO MPOPIMIIS, a TAKXKE MYTEM U3Y4EHHUS TEXHOJOTMYECKHX U TEXHUYECKUX
JOKYMEHTOB, IMPENOCTaBISIEMbIX OpraHM3alMsIMH — MECTaMH IPOU3BOJCTBEHHOW mnpaktuku. Ilpu
MOCEIEHUN NpeanpusTus (OpraHu3alui) U O3HAKOMJIEHMSI C JESATEIbHOCTbIO OOBEKTa HCCIIEOBAHUS
oOyuarouuiics 10KeH coOpaTh MaTepuall, HEOOXOAMMBIHN JJIsl HOArOTOBKU OTYETA 110 MPAKTUKE.

OT4er no NpakTUKE BKIIIOYAET:

— UCTOPUYECKYIO CIPABKY O MPEANpPUATUH;

— HOMEHKJIaTypy BbIITYCKaeMOW MPOIYKIIHH;

— BUJIbl U HOPMBI Pacxo/ia ChIphEBbIX MAaTEPUAJIOB;

— OINKMCAaHNE OCHOBHBIX TEXHOJOTMYECKUX MTPOLIECCOB IIPOM3BO/ICTBA;

— METO/Ibl KOHTPOJISI TEXHOJIOTHYECKUX [TapaMeTPOB MPOLIECCOB;

— MEPONPUSITUS TIO0 YCTPAHEHUIO OTKIOHEHUM (HapyILIEHWH) PpEeXUMHBIX IapaMeTpoB padOThI
000pyI0BaHUS U TEXHOJIOTUYECKUX MTPOLIECCOB;

— METO/Ibl 6€30MaCHOT0 BEJCHUS TEXHOJOTUYECKUX IIPOLIECCOB;

— XapaKTepUCTUKU UCTOUYHHUKOB BHIOPOCOB, COPOCOB 1 00Opa30BaHMs OTXOJ0B Ha IPEIIPUITHH;

— METO/Ibl U CPEJCTBA 3AIIMTHI OT BPEIHBIX HETATUBHBIX (DAKTOPOB Ha MPEANPUATUH;

— ONKCaHuEe CpEeACTB aBTOMATH3alMM W YOPaBJICHUS MPOU3BOJACTBOM M  XapaKTEPUCTHKU
TEXHUYECKUX U JIp.

Pazoen 2. Ilpakmuueckoe uzyuenue mexHOIO2UYECKUX NPOYECCO8 U Memoo08 UX KOHMPOJis Ha
NpeonpuAmuUAX HAHOUHOYCMPUU HA OCHOBE U3YUEHUS MEXHOJIO2UYECKUX Ppe2lAMEHmMO8 NpOuU3800CMms.
Buinonnenue unousuoyanvroco 3a0anusl.

[IpakTHueckoe 0CBOCHHE TEXHOJIOTMUECKUX MPOLIECCOB HA KOHKPETHOM IPEAIPUITUN 00yUYaroLUIUiCs
OCYILIECTBJISIET B COOTBETCTBUU C MHIUBUAYAIBHBIM 33JaHUEM I10 IIPAKTHKE, KOTOPOE BKIHOYAET:

— U3y4eHHUE aCCOPTUMEHTA BbIIYCKaeMOM MPOAYKIUH, UX BUJIOB U MAPOK;

—TpeboBanust ['OCT P u npyroil HOpMaTUBHOM JOKYMEHTAllMM K KauecTBY BbIIIYCKaeMOM
TIPOIyKIIMH;

— U3y4YEHUE ChIPHEBBIX MATEPUAIOB U METOJIOB BXO/IHOT'O KOHTPOJISI KAUecTBa;

— METOJbl U METOJMKHU IPOBEJIEHUS WCIBITAHUA U KOHTPOJIS KauyecTBa MPOJIYKIMH M Pa3IHUHBIX
BHIOB €€ OMacCHOCTE;

— U3y4eHHUe apaMeTpOB TEXHOJIOTUYECKOTO IpoLecca, MPEAYCMOTPEHHBIX B pErilaMeHTe, U METOI0B
€ro KOHTPOJIS;

— HOoApoOHOE ONHMCaHWe BUJAa M TUNA OOOpPYIOBaHUS JJISi OCYLIECTBICHHS KOHKPETHOTO
TEXHOJIOTHYECKOI0 MPOLIECcca;

— U3y4yeHUE METOJIOB KOHTPOJII W JUArHOCTHKM HEHCIIPAaBHOCTEH M OTKa30B 000PYAOBaHMI,
KOHTPOJIbHO-U3MEPUTENbHBIX IPUOOPOB U JIp.;

— IeCTBUS OOCIIY’KMBAIOILIET0 MEpPCOHANa MPHU YPE3BbIYAMHBIX CHUTYallUsX HAa OCHOBE H3yYCHHS
TEXHOJIOTHYECKUX PETJIaMEHTOB U IJIAHOB JIOKATU3AIMH U JTUKBUIAIIMHM aBapUHHBIX CUTYalHi;

— u3yyeHue (YHKIUMOHAIBHBIX BO3MOXHOCTEH CHEIUAIN3UPOBAHHOTO MPOTPAMMHOIO OOecreueHus
JUIS pellieHus 3a7ad MOJCIUPOBAHMSI, ONTUMU3ALNHU, POEKTUPOBAHUS U YIIPABJICHUS HAHOIMpOIlecCaMu U
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HAaHOCHUCTEMaMU M TpUOOpeTeHHe MPAKTUYSCKUX HABBIKOB pabOTHI C HCIOJB30BAaHHEM OJHOTO WU
HECKOJIBKUX MTPOTPAMMHBIX CPEICTB.

[Tpy BBIIOJTHEHUW MHIUBUIYAIHHOTO 33JaHUS CTYICHT JOJDKEH COOpaTh MAaTEepHajbl MO CTPYKTYpe
OPEINpUsATHS, METOAaM YIpPaBJICHHS, CHCTEME CObITa TOTOBOM MPOIYKIIMH, METOJaM KOHTPOJIS U
VIpaBJICHUS Ka4eCTBOM OKPYKAWOMIEH Cpeabl Ha MNPENNPUATHH, BO3MOXKHBIM TEXHOJOTHYECKHM
HapYIIEHHUSIM U OTKIIOHEHUSIM H JIp.

Pazoen 3. Cucmemamusayus mamepuana, no02omogka omyemd.

O06001eHre U cucTeMaTH3alusl TaHHBIX 110 CTPYKTYpPE, TEXHOJIOTHH MTPOU3BOJICTBA, IPUMEHIEMOMY
000pYJIOBaHHUIO, BBITYCKAEMOW MPEIIPUATHEM IMPOIYKIUU, METoJaM H (opMamM KOHTPOJS IPOIYKIIHH.
[Tonck u cOOp HENOCTAIOIUX JAHHBIX JUISI PAcdYeTOB C KCIIOJIb30BAaHHEM CIICIHATU3NPOBAHHOTO
nporpaMMHOTO obOecniedeHus. [loaroToBka M Hammcanue oTdeTa MO TpakTuke. [lonroToBka W HammcaHue
OTYETa 10 BBIIMOJHEHUIO HHMBHIyaTbHOTO 33/1aHUSI.

3aKkperuieHue TEOPETUUECKUX 3HAHWH, IMOJydCHHBIX OOYYArOIIMMHUCS TPU H3YyYCHHUH HPOTPaAMMEI
OakanaBpuara.

PasButne y 00y4arommxcsi HaBbIKOB HAy9HO-HCCIIEA0BATEIBCKOM IEITETLHOCTH.

4 O0beM NPAKTHKH

Bua yueOHo# padoThbl Obnem npakTitkn
3E Axkan. 4. | Actp.4.
O01mas TpyA10eMKOCTb MPAKTHKH 3 108 81
B TOM 4HcJe B (popMe NPpaKTHYECKOH NOATOTOBKH: 3 108 81
CamocrosiTeJibHAas padoTa 3 108 81
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKHU: 3 108 81
KoHTakTHas camocrosiTesbHas padoTa 0,4 0,3
CaMoCTOSTENPHOE OCBOCHUE 3HAHUN, YMEHUHN U 3 1076 80.7
HAaBBIKOB 10 NMPOrpaMMe MPaKTUKU ’ ’
Buja uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM

AHHOTanusA padoyeil NPOrpaMMsbl NPAKTUKHU
«IIpousBoacTBEeHHAS MPAKTHKA: HAYYHO-UCCJIeJ0BATEIbCKAsA padoTay»

1 Heap nmpakTukm — (GOPMUPOBAHHUE YHUBEPCAIbHBIX U MPO(ECCHOHAIBHBIX KOMIETEHLUMH Ui
OCYILECTBJIECHUSI HAYYHO-UCCIEIOBATENBCKOW JEATEIbHOCTH [0 HaIlpaBICHUI0 MNOAroToBku 28.03.02
HanouHskeHepus OCPEACTBOM IUIAHUPOBAHUSI U OCYILIECTBICHUS IKCIIEPUMEHTAIbHON J€SITEbHOCTH.

2 B pe3yabTaTre NPOX0KACHUS NPAKTHUKHA 00y4al0IMIiCA JOJIKeH:

Obnadams CIENyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-2.2; YK-4.2; YK-4.3; YK-4.4; VK-4.5; VK-4.9; VK-
6.3, VK-6.4; VK-6.6; VK-8.2; VK-8.3; VK-8.4; lIK-1.1; IIK-1.2; IIK-1.3; IIK-1.4; IIK-1.5; IIK-1.6, IIK-
1.7, [IK-2.1; IIK-2.2; [IK-2.3; IIK-3.1; [IK-3.2; IIK-3.3; IIK-3.4; IIK-3.5; IIK-3.6.

3nams:

— NOPSAJIOK OpraHu3aly, I[UIAHUPOBAHUS U IPOBEIEHUS HAyYHO-HUCCIIEIOBATENbCKUX paboT ¢
HCII0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOM o0acTu;

— OCHOBHBIE Pa3HOBUIHOCTH HAHOMATEPUAJIOB U UX CBOIICTBA;

— o0yacTu NpUMEHEHUs HAaHOMAaTEepUAJIOB B XUMUH, (hapMalleBTHUKE U OMOTEXHOJIOTUH;

— METO/Ibl UCCIIEJOBAHUM, UCIIBITAHUN, JUATHOCTUKU U KOHTPOJISI KaueCTBA HAHOMATEPHAJIOB;

— TEOPETUYECKHE OCHOBBI M METOAbl MaTeMaTUYECKOTrO MOJEIUPOBAHUS HAHOIPOLIECCOB U
HAaHOCHCTEM.

Ymemns:

— OCYILECTBJISATh MOUCK, 00pabOTKYy M aHalu3 HayYHO-TEXHHYECKOW MHpopManuu o mnpoduiro
BBITNIOJIHAEMOM pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTH;

— pa0oTaThb Ha COBPEMEHHOM Ja0OPAaTOPHOM M KOMIIBIOTEPHOM OOOpPYIOBAaHHHU, OPraHU30BbIBATh
IIPOBEJIEHUE SKCIIEPUMEHTOB U UCIIBITAHUN, IPOBOJIUTH UX 00pabOTKY U aHAJIU3UPOBATH PE3YJIbTAThI;

— OIPUMEHATh TEOPETUYECKUE 3HAHUS, IOJIYYCHHbIE IMPU H3YYEHUU EeCTECTBEHHO- HAYYHBIX
JUCLMIUIMH, 1 METO/Ibl MAaTEMATUYECKOT0 MOJIEIMPOBAHUS JUIsl aHAJIM3a IKCIIEPUMEHTAIbHbBIX JaHHBIX.
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Braoemy:

— HaBBIKAMH OPTaHW3allUY U BHITIOJIHCHHS HAYYHO-UCCIEA0BATEIHCKUX padoT;

— HaBBIKAMU PEIICHUSI IOCTABIICHHBIX 3a/1a4;

— HaBBIKAMU U3YYCHHS HAyYHO-TEXHUUECKOW HH(POPMAIIMH, KaK OTEYECTBEHHOM, TaK U 3apy0eKHO.

lloocomosums u npeocmasums K 3awume HaydyHO-UCCIeNOBaTeNbCckyto paboty (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTH HAYKH M TEXHUKH U COOTBETCTBYIOIIYIO BHIOpAaHHOMY
HaIpaBJICHUIO TTOATOTOBKH U mMporpaMmme odydenus. B npencraBnennoi k 3ammure HUP nomxubl momydnts
pa3BUTHE 3HAHUS U HABBIKH, MOJYYCHHBIC 00yJaIOMUMCS MPU OCBOCHUH MPOTPaMMbl OakajiaBpuaTa, B TOM
Yyycie MpU HU3YYCHUU ClenuanbHblx aucuuiuivH. IIpeacraBnennas k 3ammre HUP pomxna conmepkathb
OCHOBHBIE TEOPETHUYECKHE TOJIOKEHHS, SKCIEPUMEHTAIBHBIC PE3YJIbTAaThl, MPAKTUUECKHE ITOCTIKCHUS M
BBIBO/IbI 13 PAOOTHI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. O630p numepamypsl no meme uUccie008anusl.

1.1. Be16op TeMbI HCCIIeTIOBAHUS.

1.2. CocraBiieHHE aHATTUTUIECKOTO JTUTEPATYPHOTO 0030pa.

ObocHOBaHUE aKTyaJbHOCTH TeMbl. [lonck u mpopaboTka HayyHOU JIUTEpaTyphbl U3 BCEX JOCTYIHBIX
HCTOYHUKOB 3a OIpE/IeTICHHbIN (COTJIaCOBaHHBIN C PYKOBOJAUTEIEM) MEPHOJ BPEMEHU. AHAINU3 HalIeHHOI
nH(OpPMAaLIUU U COCTaBIIEHHUE JIUTEPATypHOro 0030pa MO TeME HayYHOU paboThl.

Pa3zoen 2. Buinoanenue nayunvlx ucciedosamull.

2.1. IlocTaHoBKa 1IeJIM U 3a/1a4 UCCIIEIOBAHHUA.

dopMmynMpoBaHHE 1IN UCCIeA0BaHUS (KaKOW Pe3yJbTaT MPEAoaracTcs oJyduTh) U MOCTaHOBKA
3aJ1auM UCclieZIoBaHUs (UTO JieJlaTh — TEOPETUUYECKH U SKCIIEPUMEHTANIBHO). 3yueHne 3KCreprMeHTalbHbIX
YCTAaHOBOK Ul IpoBelneHus wuccieaoBaHuid. OTpaboTka METOJMK HCCIEIOBAaHUN U OINpeAeTeHHs
MOTPEITHOCTEN IKCIIEPUMEHTATBHBIX JaHHBIX.

2.2. [InanupoBaHuE U BBIIIOJHEHNE HAYYHBIX HUCCIEIOBAaHUN.

[InanupoBanue M MPOBEIACHUE SKCIEPUMEHTA (JJaOOPAaTOPHOTO, BBIUMCIUTENBHOTO). OnpenencHue
XapaKTepUCTUK 00BEKTOB wuccienoBanus. [IpuoOpereHre HaBBIKOB pabOThl CO CIELHUATU3UPOBAHHBIM
MIPOTPAaMMHBIM 00ECTICUCHHEM [IJIs1 TPOBEACHUST KOMITBIOTEPHBIX BBIYUCIUTEIBHBIX AKCIIEPUMEHTOB 110 TEME
paboTel. ComocTaBiieHHE IOJYYEHHBIX pPe3y/lbTaTOB C JAHHBIMM W3 HAyYHBIX HCTOYHHKOB, OOBSCHEHUE
3aKOHOMEPHOCTEHN, 0OHApYKEHHBIX B IIPOLIECCE HCCIIeI0BaHUs. BhIsiBlIeHHEe HOBU3HBI PE3yJIbTaTOB.

Pazoen 3. Ilpeocmasnenue pe3yibmamos HAy4HbIX UCCIE00B8AHUI.

2.1. [lonBeneHne UTOTOB HAYYHOU PaOOTHI.

Ananu3 M UHTepIpeTauus  IOJIydeHHBIX  pe3yiabTaroB.  Cucremaruszauus — Marepuana.
DopmMyIUpOBaHUE BHIBOJAOB U 3aKiII0UeHUH. DOpMyIHpOBKa PEKOMEHIAIMI K UCIIOJIb30BAHUIO HA MPAKTUKE
Pe3yJIbTaTOB, MOJIYYEHHBIX B X0OJI€ UCCIIEAOBAHMUSL.

2.2. OpopmueHue pe3yabTaToB UCCIEIOBAHUM.

O3HakoMJieHHE C TpeOOBaHUSAMH, NPEIBSIBISEMbIMA K HAIUCAaHUIO W IPEACTABICHUIO OTYETa.
[ToaroroBka u opopMieHHE 0OTUYETA K UTOTOBOM aTTECTaLlUH.

4 O0beM NPaAKTHKH

Bua yueOHo# padoThl Obnem npakTitkn
3E Akan. 4. | Actp.4.
O01mas Tpy10eMKOCTh NPAKTUKH 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,11 112 84
B TOM 4HcJje B (popMe NPpaAKTHYECKOH NOATOTOBKH: 3,11 112 84
[TpaxTnueckue 3anstus (113): 3,11 112 84
B TOM 4ucJe B (popMe MPaKTUYECKOM MOATOTOBKHU: 3,11 112 84
CamocrosiTeJibHas paboTa 1,89 68 51
B TOM 4HcJje B opMe NPAKTHYECKO# MOJATOTOBKH: L,89 68 51
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
CaMocTOSTETPHOE OCBOCHUE 3HAHUN, YMEHUHN U 1,89 676 50.7
HABBIKOB IO NMPOrpaMMe MPaKTUKU ’ ’
Bua uTOroBOro KOHTpOJIs: 3a4ér ¢ oneHKOM
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AHHOTanuA padoyeil NPOrpaMMbl NPAKTHKHU
«IIpou3BOACTBEHHAA NMPAKTUKA: NPEeIIUIITIOMHAS IPAKTHKA

1 Henp mpakTUKM — NOJATOTOBKA MAaTE€pPHaJIOB ISl BBINOJIHEHUS BBITYCKHON KBaJM(UKAIIMOHHON
paboTHL.

2 B pe3yabTaTte NPOX0KACHUS NPAKTHUKHA 00y4al0IMIiCA T0JI5KeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VYK-2.2; VK-2.3; YK-4.2; YK-4.3; VK-4.4; VK-4.5; VK-
4.8; VK-4.9; VK-6.4; VK-6.6; YK-8.2; VK-8.9; IIK-1.1; [IK-1.2; I1IK-1.3; [IK-1.4; IIK-1.5; IIK-1.6; IIK-
1.7, IIK-2.1; IIK-2.2; [IK-2.3; [IK-3.1; [IK-3.2; 1IK-3.3; 1IK-3.4; I[IK-3.5; IIK-3.6.

3nams:

— COBpEMEHHbIE HayyHbl€ KOHLENUUU B OO0JACTH CO3JaHHUS HAHOMATEpPHAJOB JJIs XUMHUH,
(hapmaneBTHKN U OMOTEXHOJIOTUH;

— METO/Ibl UCCIIEJOBAHUSI HAHOMATEPUAJIOB JUIsl XUMHH, (papMalieBTUKUA U OMOTEXHOJIOTHH;

— OCHOBHBIE TEXHOJIOTUYECKHE IapaMeTpbl HAHOTEXHOJOTUYECKUX IPOIECCOB, CIOCOOBI HX
KOHTPOJIS U YIIPaBJICHHUS;

— METO/Ibl aHaJIM3a HAHOTEXHOJIOIMYECKUX MPOLIECCOB KaK 0ObEKTOB MOJICIMPOBAHMS, ONITUMHU3ALIUN
U yIIpaBJICHUS;

— TEXHUYECKHE M TPOrpaMMHBIE CpEACTBA pealu3alud HHMOPMAIMOHHBIX TEXHOJIOTHHA Mpu
MPOBEACHUH PACUETHBIX padOT B 00JIaCTH HAHOUHKEHEPHUH;

— COBpPEMEHHbIE HOpPMATUBHBIE JOKYMEHTBHl [0 KOHTPOJIIO KayecTBa MPOAYKIUH MPEANpUsTUN
HAaHOMHJIYCTPUH M 0€3011aCHOTO BEJICHUS TEXHOJOTUYECKUX MTPOLIECCOB.

Ymemns:

— paboTaTh C TEXHOJOTHYECKOM M TEXHUYECKOW JOKyMEHTaluel, 1Mojb30BaThCsi WH()OPMAIIMOHHO-
CIpPaBOYHBIM amnmapaToM, B TOM YHCJIE C HCIOJb30BAaHUEM DJIEKTPOHHBIX OWUOIMOTEUYHBIX CHUCTEM,
nH(OPMaLlMOHHO-00pa30BaTeNbHbIX IOPTAJOB Ui IOUCKAa CBOMCTB HAHOMATEpUAIOB, IapaMeTpoOB
HAaHOTEXHOJOTUYECKUX MTPOLIECCOB U XapaKTEPUCTHUK HAHOTEXHOJIOIMYECKOro 000py/10BaHNUS;

— o(opMIIATH pe3yabTaThl HAYYHO-ITPAKTUYECKUX HCCIIEIOBAaHUM;

— UCMOJIb30BaTh PACUETHO-TEOPETUUECKUE METOMAbl JJIsi H3Yy4eHHs] CBOICTB HAHOOOBEKTOB U
IIPOLIECCOB C X YYaCTUEM B XMMUU, OMOTEXHOJIOTUHU U apMalleBTHKE;

— IIPOBOJIUTH UCCIIEA0BAHUE HAHOCUCTEM IIyTE€M ITOCTAHOBKHU BBIYHUCINUTEIBHOTO HKCIIEPUMEHTA.

Braoemy:

— HaBBIKAMHM CAMOCTOSITEJIbHOW paboThl ¢ UCTOYHMKAMHU HaydHOW HH(popMauuu, pedepupoBaHus
Hay4yHBIX NMyOJaMKanui, 0000IIEeHHs MEePEeOBOr0 OMNbITa U JYYIIUX MPAKTUK NMPUMEHUTEIBHO K OOBEKTY
HCCIIEIOBAaHUS BBIITYCKHOM KBaTM(UKAMOHHON paboOThI;

— HaBBIKAMH HCCIIEIOBAHUS CTPYKTYpPbl U CBOMCTB HAaHOMAaTepHAJOB JUIsl XUMHH, (papMalleBTUKH U
OMOTEXHOJIOTHH;

— HaBBIKAMM aHAJIN3a U MOJICJIMPOBAHUS HAHOTEXHOJIOTMYECKUX IIPOLIECCOB;

— HaBbIKAaMHM  CHCTEMAaTU3allud, OO0paboTKM U  0000IIEHHS  Pe3yabTaTOB  KOMIIbIOTEPHBIX
JKCIIEpUMEHTOB.

3 KpaTkoe coaep:kaHue NPAKTUKHU

[ToaroroBka MatepraioB JJsl BBIIOJIHEHHSI BHITYCKHON KBaJIM(UKALIMOHHONW pabOThI.

Pasoen 1. Teopemuueckoe u npakmuyeckoe usyuenue o00beKmMa UCCIEO08AHUA BbINYCKHOU
K8anupurayuoHHou pabomai.

TemaTuka NpPeJIUITIOMHON NPAaKTUKH CTYAEHTOB OakajaBpuaTra OIpeleNseTcs TEeMaTHUKOM HX
BBIIYCKHON KBaJlU(pUKaIUOHHON paboThl. [IpenaumiomMHas npakTUKa NPOXOJUT B J1a0OpaTOpHUSIX H
KOMIIBIOTEPHBIX KJlaccax Ha Beimyckarouieil kadeape KXTII u apyrux HaydHbIX J1abopaTopusx,
TEXHOJIOTHYECKUX TMOapa3aeieHusx, nadpopmannonasix neHTpax PXTY um. [[. . MenneneeBa. CTyaeHThI
3HAKOMSTCS C HaydyHOM paboToil Kadenpsl W B OTIENbHBIX CIy4asX HpPHUBJIECKAIOTCS B KadyecTBE
HCIIOJIHUTENIEN K PEIICHUIO OTAENIBHBIX 331a4 B paMKax BbINoJHsAeMbIXx HVP u rpanTOB, OCBaMBarOT METOBI
SKCIEPUMEHTAJIBLHOTO HCCIEAOBAaHMs, KOMIIBIOTEPHOTO MOJIEIMPOBAHUS, ONTUMU3ALNU, YIPaBICHUS
HAHOIPOIIECCAaMU M HAHOCHCTEMaMU; MPUOOPETal0T HAaBBIKM IOMCKAa U MOATOTOBKU HMH(OpMAaLMH, B TOM
YlClie C HCIOJIb30BAHUEM CIELMAIU3UPOBAHHBIX 0a3 JaHHBIX, JJI1 MPOBEICHHUS pPacyeTOB MO TEMAaTHKE
BBIITYCKHOMN KBaJIM(UKAILIMOHHOM paboThl, y4acTBYIOT B 00pabOTKe pe3yabTaTOB HCCIEA0BAHNUS.
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Pazoen 2. Bwvinoanenue uHOUBUOYANbHO2O 3A0aHUsi NO mMeMe BblNYCKHOU KEAIUDUKAYUOHHOLU
pabomul.

Bo BpeMst mpoX0oKACHUS MPEAUITIOMHON MPAKTUKU CTYIEHTHI COOMPAIOT MaTEpUaNbl 10 TEMaTHKE
BBIIMYCKHOW KBAJIM()UKAITMOHHOW pabOThl, aHAIM3UPYIOT MX, HAMEUAIOT OCHOBHBIC HAIIPABIICHHS M 3a1a4H
paboTHI, BEIPAOATHIBAIOT METOIOJIOTHIO PEIICHUSI TUX 3a/1a4.

Tematnka WHIUBUAYaJIbHOTO 33JaHUS MOXET OBITh CBSI3aHA: C  OKCHEPUMEHTAIHHBIMU
WCCIIEZIOBAaHUSIMH CTPYKTYPBI M CBOWCTB HaHOMAaTEPHAIIOB JUTSI XUMUH, (DapMalleBTUKU U OMOTEXHOJIOTHH, a
TaKXKe MPOIECCOB UX TIOJYYCHHS;, C TCOPETUYECKUM AaHAIM30M HAHOTEXHOJIOTHYECKUX IIPOILECCOB Kak
00BEKTOB MOJICTTMPOBAHUS, ONITHUMH3ALMN U YIPABICHHS;, C IOCTAHOBKOW M MPOBEACHUEM BBIUYMCIUTEIHHBIX
OKCTICPUMEHTOB, HAIPABJICHHBIX Ha H3ydeHHE HAHOOOBEKTOB M IPOILECCOB C MX YYaCTHEM B XHMHH,
OMOTEXHOJOTHH U (papMaleBTHKE U T.[.

Paszoen 3. Cucmemamusayus mamepuana, no02omoska omuema.

O3HakoMIIeHHE ¢ TPEOOBAHUSIMH, TIPEABSIBISIEMBIMH K HAITMCAHUIO U TPEICTABICHUIO OTYETA.

[TonroToBKa OTYEeTa BKIIOYACT ONMCAHWE M CUCTEMATH3AIMIO PE3YJbTaTOB, MOJYYCHHBIX B X0
BBITIOJTHEHUS] MHIMBH/IYaJIbHOTO 3aJaHUs TI0 TeME BBIITYCKHOHN KBaIH(PUKAIMOHHON PabOTHI.

4 O0beM NPAKTHKH

Buja yueOHo# padoThbl Obnem npakTikn
3E AKan. 4. | AcTp.u.
OO0uiasi TPYyA0eMKOCTh NPAKTHKH 9 324 243
B TOM 4HcJje B opMe MPAKTHYECKO# MOJATOTOBKH: 9 324 243
CamocrosiTeJibHAs padoTa 9 324 243
B TOM 4ucJe B popme NpaKTUYECKOU MOATOTOBKHU: 9 324 243
KonTakTHas camocrositenbHas paboTa 0,4 0,3
CaMocTOSATENbHOE OCBOCHNE 3HAHUN, YMEHUIN U HABBIKOB 9 323.6 242.7
10 MporpamMme NMPaKkTUKH
Buja MTOroBOro KOHTpOJIs: 3a4ér c oneHKOM

5.5 T'ocynapcTBeHHAasi UTOrOBasi aTTECTALMS:
BbINIOJIHEHHE U 3aI[UTA BHINYCKHON KBAJIU(PUKAITUOHHOW PadoThI

1 deap rocyaapCcTBeHHOM HTOIOBOM AaTTECTALMM: BbINOJHEHHS M 3aIUUTHI BBIIYCKHOH
KBAJIM(UKANMOHHON pPadoThl — BBISBICHUE YPOBHS TEOPETUYECKONW M NPAKTHUYECKOM IOArOTOBJICHHOCTH
BBIIIYCKHUKA BYy3a K BBIIIOJHEHHIO MPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBUS €0 MOJTOTOBKHU TPEOOBaHUIM
®I'OC BO no nanpasnenuto noarotoBku 28.03.02 Hanoun:keHepus.

2 B pesyiabTrare NPOXOXkKICHHUSA TOCYJAPCTBEHHON MTOroBOil aTTeCTALMM: BBINOJIHEHHUSA U
3alIMThl BBINMYCKHOH KBaJIU(UKANMOHHON padoThl — y CTyJAeHTa npoBepsieTcsl ¢(pOpMUPOBAHHHOCTH
CJACAYIOIMX KOMIECTEHIUH, a TaKKe CJACAYOIMX 3HAHMH, YMEHUHl M HABBIKOB, I03BOJISIOLIMX
OLIEeHUTDb CTeleHb FOTOBHOCTH 00y4alolIuXcs K JajibHelleil npogeccHOHAIBLHOM AeATeJIbHOCTH.

BoimyckHHMK, OCBOMBIIMM  mporpamMmy OakajaBpuara, JOJDKEH oO0janaTh  CIEAYHOIIMMHU
KOMITETEHIUSIMU:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-3.1; VK-3.2; VK-3.3; VK-
3.4; VK-3.5; VK-3.6;, YK-4.1; YK-4.2; VK-4.3; YK-4.4; VK-4.5; VK-4.6; YK-4.7; YK-4.8; VK-4.9; VK-5.1;
VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; YK-5.7; VK-5.8; VK-5.9; VK-5.10; VK-5.11; VK-5.12; VK-
5.13; VK-5.14; VK-6.1; YK-6.2; VK-6.3; VK-6.4; YK-6.5; YK-6.6;, YK-7.1; VK-7.2; YK-7.3; VK-7.4; VK-
8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6; YK-8.7;, VK-8.8; VK-8.9; VK-9.1; VK-9.2; VK-9.3; VK-
10.1; VK-10.2; VK-10.3; OlIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-
2.1; OIlIK-2.2; OIIK-2.3; OlIK-2.4; OIIK-2.5; OIIK-2.6, OIIK-3.1; OIIK-3.2; OIIK-3.3; OlIK-3.4, OIlIK-
3.5, OIIK-3.6; OIIK-3.7; OlIK-4.1; OlIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-
6.2, OIIK-6.3; OIIK-7.1; OIlIK-7.2; OIIK-7.3; IIK-1.1; IIK-1.2; [IK-1.3; IIK-1.4; I[IK-1.5; [IK-1.6, IIK-1.7;
IIK-2.1; [IK-2.2; [IK-2.3; 1IK-3.1; IIK-3.2; [IK-3.3; [IK-3.4; IIK-3.5; 1IK-3.6.

3namo:

— HOPSAAOK OpraHu3alMM, IUJIAHUPOBAaHUS U IPOBEAEHUS HAaydyHO-HCCIEA0BAaTENbCKUX padboT ¢
MCI0JIb30BAHHUEM IOCIIEHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOU 00J1acTH;
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— TEOPETUYECKUE OCHOBBI MOJICJIUPOBAHMS, ONTUMHU3ALMKA M YIPABJICHUS HAHOIpOLleCcCaMu U
HAaHOCHCTEMaMHU U IPUMEHATDH ATH 3HAHUS Ha IPAKTHUKE;

— YHCJICHHBbIE METOJbl pEUIeHUS MaTeMaTHUYecKuX 3a7ad Uil MCCIEOBaHMsS MPOIECCOB
HAHOTEXHOJIOTUM M HAHOUH)KEHEPUU MO TEME BBIIMYCKHON KBaIU(pUKAIUOHHON pabOThl U KOMILJIEKCHI
MIPOrpaMM, Peau3yrolIue JaHHbIE METO/IbI;

— OCHOBHBIE TpeOOBaHMUS K IPEACTABICHUIO DPE3YIbTATOB IPOBEICHHOIO HCCIIEIOBAaHUS B BHJE
Hay4YyHOTO OTYETa, CTaThbHU UJIU JI0KJIa/a.

Ymemuo:

— CaMOCTOSITENILHO BBISIBJISITH MIEPCIEKTUBHBIE HANPABJICHUsI HAYYHbBIX HCCIIEA0BAHUN, 000CHOBBIBATH
aKTyaJIbHOCTb, TEOPETUYECKYI0O U MPAKTUYECKYI0 3HAYUMOCTb MpPOOJIEMbI, MPOBOJUTH PacCUETHO-
SKCIEPUMEHTAJIbHBIE MCCIEI0BAaHUS C HCIHOJB30BAaHWEM MPHUKIAJHOTO MPOTPAMMHOIO oOecreyeHus,
aHAJIM3UPOBATh U UHTEPIPETUPOBATH NOJYyUCHHBIE PE3YIbTATHI;

— OCYILECTBJISATh MOMCK, OO0pabOTKYy M aHalIM3 HayYyHO-TEXHMYECKON uHpopManuu IO TeMe
BBINIOJIHAEMOM pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MNpHOOpPax, 00OPYAOBAHHUU, CPEIACTBAX KOMIIBIOTEPHOW TEXHUKH,
OpraHU30BBIBATh IPOBEJCHHE JA0OPATOPHBIX U BBIUMCIMTEIBHBIX OSKCIIEPUMEHTOB, IPOBOJUTH HUX
00paboTKy U aHAIM3UPOBATH PE3YIbTATHI.

Braoemu:

— METOJIOJIOTHEN U METOJUKOW MPOBEICHUSI HAYYHBIX MCCIEIOBAHUMN; HABBIKAMU CaMOCTOSITEIIbHOU
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

— HaBbIKaMH pabOThl B KOJIJIEKTUBE, HaBbIKaMH IUIAHUPOBAHUS W OPraHU3alMM KOJIJICKTUBHBIX
Hay4HBIX HCCIICIOBAHMII;

— COBPEMEHHBIMH METO/IaMU UCCIIEIOBAHMSI M aHAJIN3a MOCTaBJICHHBIX MTPOOIIEeM;

— CIIOCOOHOCTBIO pelllaTh IOCTaBJIEHHBIE 3a/aYM, MCIOJIb3ys YMEHHUS W HaBbIKM B OpraHu3aluu
Hay4YHO-HCCJIEI0BATEIbCKUX PabOT.

3 Kparkoe coaepkanue rocyapcTBeHHON UTOrOBOM aTTecTaluu

l'ocynapcTBeHHast UTOroBasi aTTeCTAlUs: BBIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaIM(PHUKAMOHHOMN
paboTel — MpoXoAUT B § ceMmecTpe Ha 0a3ze 3HAHUN, YMEHUH M HAaBBIKOB, MOJIYYEHHBIX CTYIACHTAMH IPHU
W3y4YEHUN JUCUUIIIMH HanpasieHus 28.03.02 HaHouHkeHePHUs U IPOXOKICHUSA IPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaIM(QHUKAIMOHHOMN
paboThl — MPOBOJIUTCS TOCYAAPCTBEHHOMN 3K3aMEHAIIMOHHON KOMHCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMKA OOydYaIOMMUXCA, NPHOOPETCHHBIX MpHU
ocBoeHun OOII, ocymecTBisieTcss MyTeM NPOBEACHUS 3alUThl BBIMYCKHOW KBaJM(UKALMOHHOM pPabOThI
(BKP) u npucBoenus kpanupukanuu «0akagaBpm».

4 O0beM rocy1apcTBeHHON UTOTOBOM aTTeCTALMHI

[Iporpamma oTHOCHTCS K 00si3aTeNbHONM YacTH y4eOHOro Iutana, Kk O1moky 3 «[ocymapcTBeHHas
UTOroBasi aTTECTALUsA» U pacCUMTaHa Ha COCPEIOTOYEHHOE IPOXOXKAeHUE B 8 cemecTpe (4 Kypc) o0ydeHus B
oobeme 216 u (6 3E). Ilporpamma mnpeamosiaraeT, 4YTo OOYyYalOUIMECs HWMEIOT TEOPETHYECKYI0 H
MIPaKTUYECKYIO MOJArOTOBKY B 00JIaCTH MaTeMaTUKH, (PU3UKH, HEOPTraHUYECKOM, OpraHu4ecKoi, pru3nueckoit
U KOJUIOMJIHOM XMMHH, OMOTEXHOJIOTHH, (PU3UKO-XUMUYECKUX OCHOB HAHOTEXHOJOTHH, MATEMaTHYECKOIO
MOJENTUPOBAHUS HAHONPOIIECCOB, HAHOMETPOJIOTUH, MAaTepUATIOBECHUSI HAaHOMAaTEpHUaJOB U HAHOCUCTEM,
METO/IOB ONTHUMM3ALMM M IUIAHUPOBAHUS DSKCIIEPUMEHTa, CHCTEM YIPAaBIEHUS B HAHOMH)KEHEPHH,
YHCJIEHHBIX METOJIOB PEUICHUsI IPUKJIAIHbIX 33/1a4 B HAHOMH)KEHEPUH U JIP.

Buja yueOHo# padoThl 3E Axan. 4.
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY miiany 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
Boinonnenue, Hanucanue u opopmiienue BKP 6 215,33
KonTakTHas paboTa — UTOroBas aTTecTalus 0,67
Bujx koHTpOJIS: 3ammura BKP
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Buja yueOHo# padoThl 3E AcTp. u.
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY 1miiany 6 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
Brinonnenue, nHanucanue u opopmiienue BKP 6 161,5
KonTakTHas paboTta — UTOroBas aTTecTalus 0,5
Bujx koHTpoJs: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«['paxknanckasi 3alUTA B YPe3BbIYAHHBIX CUTYALUSX»

1 Heap AMCHMIUIMHBI — MOATOTOBUTH CTYAEHTAa K OCMBICIEHHBIM MPAKTUYECKUM JACUCTBUSIM IO
oOecrieyeHHI0 cBOel 0€30MacHOCTH U 3alllUThl B YCJIOBHUSX BO3HHUKHOBEHHUS YpE3BbIYAMHON CHUTyallUH
MPUPOJIHOT0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

2 B pe3yabraTe H3y4eHUs] JUCHUILINHBI 00yYAIOLIUICA J0JI/KEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-8.1; VK-8.5; VK-8.7.

3nams:

— XapaKTepUCTUKU MPUPOJHBIX O€JCTBUM, TEXHOTCHHBIX aBapuil M KaTacTpod Ha paaualloOHHO,
XUMUYECKU U OMOJIOTHYECKH OTIAaCHBIX 00BEKTaX, MopaXkaromue GakTopsl APYrux onacHOCTEH;

— OCHOBBI BO3JICHCTBUS ONACHBIX (PAKTOPOB UPE3BbIUANHBIX CUTYallMd HA Y€JIOBEKa M MPHUPOJIHYIO
cpeny, AOMYyCTUMBbIE IIPEEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;

— Mepbl 0€30MMacHOTo MOBEACHUS NpU MPeObIBaHUU B palioHax (30HAaX) MOKAapPOB, PaAMOAKTUBHOTO,
XUMHUYECKOTO U OMOJIOTrMYECKOT0 3arpsi3HEHUS;

— crocoObl M CpeACTBa 3alIUThI YEIOBEKa OT BO3ACUCTBUS MOPaKAOIUX (PAKTOPOB UpPE3BBbIYANHBIX
CUTYallM IPUPOJTHOTO, TEXHOI€HHOI'O U BOGHHOT'O XapakTepa.

Ymemns:

— UCMOJIb30BaTh CPEJCTBA 3aIllUThl OPraHOB JbIXaHHS M KOKH, MEAULMHCKHUE JUISI CaMO3ALUTBI U
OKa3aHUs IOMOUIH JPYTHM JIIOJISIM;

— IPUMEHATh [EPBUYHBIE CPEJICTBA IOXKAPOTYILIEHHUS Ul JIOKAIM3alUM M TYILIEHUS [0Xapa,
BO3HHUKIIIETO B ayIuTOpUH (J1abopaTopun);

— OKa3bIBaTh ceOe U JIPYruM MOCTPaJaBIIMM MEIUIIMHCKYIO IOMOIIb C UCIOJIb30BAaHUEM TaOEIbHBIX
U TOJIPYYHBIX METUILIUHCKUX CPEJICTB.

Braoemy:

— npuéMaMu TPOBEJIEHUS YaCTUYHOW CaHUTAapHOM OOpaOOTKM MpHU BBIXOJE U3 paloHa (30HBI)
PaZv0aKTUBHOI0, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUs (3apakeHus);

— coco0aMM U TEXHOJIOTUSIMU 3aIUThI B YPE3BbIUANHBIX CUTYaIUSIX.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Onacnocmu npupoonoeco xapakmepa.

Cruxuiinble OeACTBUS, SBJICHUS MPUPOJbl PA3PYIIUTEIBLHOW CHIIBI — 3eMJIETPACEHUS, HABOIHEHUS,
ceJIeBbl€ MOTOKH, OINOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHHUE BYIKAHOB, O0OBajbl, 3aCyXu, yparaHsl, OypH,
MIO>KapBI.

Pazoen 2. Onacnocmu mexnozennozo xapaxmepa.

ABapun u KatacTpodbl HAa paAMALMOHHO OMACHOM OOBEKTE, XHMHUYECKHM OIAcHOM OOBEKTE,
OMOJIOTMYECKH ONAacHOM OOBEKTe; Ha TpaHCHopTe (PKEIE3HOJAOPOKHOM, aBTOMOOMIIBHOM, PEUHOM,
aBUAILMOHHOM ); Ha TUAPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMaX KHU3HE00eCeueHHU .

Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.

[IpumeHeHue opykust MACCOBOTO MOPaXKEHUS (SAEPHOT0, XUMUYECKOTO, OMOJIOTHYECKOT0), OOBIUHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHHEM, HOBBIX BUOB OpPYXUsS. 30HBI 3apayKEHUSI OT CPEJICTB MOPaKEHUS
U UX BO3JICHCTBUE HAa HACEJICHUE U OKPYKAIOIYIO IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapnas 6ezonacnocme.
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[Toxapnas omacHocth. [lokapHas oxpana. Knaccudukarusi moxapoB B 3JaHUSX M MOMEIICHUSX.
Craguu pa3BuTus noxapos. Jlokanuzauusa U TylmieHUe MmokapoB. [lepBUuHbIE CpenCcCTBa MOKAPOTYLIECHUS
(ornerymurenu OIT -8, OVY-2, OBII-5, BHyTpeHHUI OKapHbBIN BOJAOIPOBOM) U MpaBuiIa MOJIb30BAHUS UMH.
ABTOMAaTHYECKHE CHCTEMBI MOXKAPOTYIIEHUS] — CIIPUHKIIEPHbIE U JpeHuYepHble. OTHeTymamuye BemecTBa —
BO/Ia, [I€HbI, HErOPIOYKeE ra3bl U pa30aBUTENHN, TOPOLIKOBBIE COCTABbI, FAJOr€H3aMEIIEHHbIE YTIIEBOA0PO/IbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3auumol HaceaeHus.

OnoBemienne U MHPOPMUpPOBAHUE HacesneHus 00 omacHocTu. [IpuHsTHE HaceleHWEM CHUTHAJIOB
onopemieHus: («Baumanue Bcem!», «Bosmymnas TpeBora», «PamManmvoHHas OMacHOCTHY, «XUMHYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS MO HUM. DBaKyallds HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKyaluu. DKCTPEHHas BaKyallusi CTYACHTOB U3 ayIMTOPUN IPU BOSHUKHOBEHUU TOKapa.

CpencTBa nHIUBHAYAIbHOM 3anuThl opranoB abixanust (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII'-67M,
PV-60M, «®enukc», I'’I3K, A, AII-3, II3V-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeKka. MeIUIMHCKHIE CPEICTBA 3aLUTHI.

CpenctBa KOJUIEKTUBHOW 3auiuThl HacejneHus. Has3HaueHue, 3aliuMTHbIE CBOMCTBA YOEXHIL.
[IpotuBopanuannonnsie ykpoitus ([IPY, mom3emHbie memexoaHbie TEpexoibl, 3ariiyOJieHHbIE CTAHIIMH
METpPOIIOJINTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOIbI, MepeKkpbIThie wienu). [lpaBuna 3aHsATHS
yoexHuIIa.

Pa3zoen 6. Oxazanue nepsoui nomowu.

Oxa3zaHue TMepBOl MOMOIIM IMPU OXOraxX, paHEHUsX, 3apakeHusx. I[IpoBeaeHHe dYacTUYHOM
CaHUTApHOM 00pabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA MPHU BBIXOJE U3 30H PAIMOAKTUBHOT0, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H MOXKaPOB.

Pazoen 7. Jlukeuoayus nociedcmauii upe3eoluatino Cumyayuu.

ABapuiiHO-criacaTesibHble pa0OThl. DKCTpeHHasl 3BakyalMs U3 ayAuTopuu (J1abopatopuu) B
YCIOBUAX IOXapa, paguallMOHHOTO, XHMHUYECKOTO, OHOJIOTUYECKOTO 3arpsi3HEHUsi TEPPUTOPUU C
WCIIOJIb30BaHUEM TpocTeHuX cpeAcTB 3amuThl («Penukc», ['JI3K, npotusoraza I'TI-7 ¢ AI1I-3).

4 O0beM yueOHOM TMCHUTIITHHBI

. O0beM IMCUHMIINHBI
Bun yueOHo# padoThl 3E Axan, 4. | Acrp.u.
O01mas Tpya10eMKOCTh JUCHMIIJIMHbI 1 36 27
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12
CamocrosiTeJibHAs padoTa 0,56 20 15
KoHnTakTHas camocrositenbHas pabota 0.56 0,2 0,15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 19,8 14,85
Buja nToroBoro KOHTpoJIs: 3auér
AHHOTaNUs .padoyeil NPOrpaMmbl AU CHHUILIMHBI
«PyccKuil AI3bIK U KYJbTYPa pedn»
1. Heap quCHUIUIMHBI — NOBBILIEHHE 001IEH U MPOo(ecCHOHATBHOM KyJIbTYphl peYH CTYAEHTA

1 (hOpPMHUPOBAHHE MMPAKTUICCKON MOTPEOHOCTH B CAMOPA3BUTHH M COBEPIIICHCTBOBAHUH JIMYHOCTH.
2. B pe3yabTaTe M3yyeHHs JUCHUILIMHBI 00y4YalOIMiics T0JKeH 001a0amb
CJIENYIOIMMH KOMIIETEHIIUAMHA U UHIUKaTopaMu ux noctwkenui: YK-4 (VK-4.2; YVK-4.3; YK-4.4; YK-

4.7; YK-4.8).
3nams:

— (YHKIMH sI3bIKA KaK cpecTBa (POPMUPOBAHUS U TPAHCISLUN MBICIIH;

— cieuu(pUKy YCTHON U MUCbMEHHOMN peul;
— CeUM(UKY U KaHPbl HAYUHOTO CTHJIS PEeUU;

— SI3BIKOBBIE OCOOCHHOCTH MMPEACTABJICHHUA PE3YJIbTATOB HAYYHBIX HCCHGHOBaHHﬁ;

— cnenu UKy >kaHpoB 0HUIINATHEHO-/IETIOBOTO CTHIIS,
— HOPMBI JIUTEPATYPHOT'O A3BIKA,

— 0cOOEHHOCTH IMOATOTOBKH TEKCTOB pa3HbIX BU0B HY6J'H/I'-IHOFO BBICTYIIJICHUSA
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Ymemy:
— TpaHc(OPMUPOBATH MUCbMEHHBIN TEKCT B YCTHYIO (hOpPMY peuH;
— BBIIEJATH CTPYKTYPHbIE €IUHULIBI TEKCTA;
— COCTaBJISITh JINYHBIE U CITy’KEOHbIE JOKYMEHTBI B COOTBETCTBUU C HOPMATHUBHBIMU TPEOOBAHUSIMU;
— HaXO/IUTh B TEKCTE PeueBble OMMOKU U YCTPAHATH UX;
— BBICTYNATh MYOJIUYHO C Pa3HBIMU KOMMYHUKAaTHBHBIMU HaMEPEHUSMU;
Bnaoemw:
— KyJABTYpOI HAy4HOM U JI€J0BOM peyu B MUCbMEHHON U YCTHOHU (hopMme;
— OCHOBaMU 3P (PEKTUBHON KOMMYHHKAIMU B y4eOHON M NMpOQecCHOHANbHON AEATEIbHOCTU (HABBIKAMU
nyOJIMYHOM peyu, apryMeHTaluH, BECHUS IUCKYCCUH).

3.

Kpartkoe conep:xaHue THCUMILTAHBI

Pa3zoen 1. Beeoenue 6 npeomem (Jluneeucmuxa mexcma,).

1.1. Pycckmii s13bIK M KYJbTypa peuM KaK NpeAMeT, KaK COCTABJAIOIIASA KH3HEHHOIO U
npogeccnoHaIbHOIO ycmexa. 3ajadyd M MECTO Kypca B MOArotoBke Oakanaspa. [IpoGiema mpectmka u
MIPaKTUYECKOH BOCTPEOOBAHHOCTH PEUeBOil KylbTyphbl B Halle BpeMsa. OCHOBHbIE MOHATUS Kypca. BnusiHue
s3pIKa Ha (POPMUPOBAHUE JINYHOCTU YEJIOBEKA, MOHITUE A3bIKOGAA NUYHOCMb. PycCKUl S3BbIK KaK CIoco0
CYLIECTBOBAHMUSI PYCCKOTO HAI[MOHAJIbHOIO MBIIIJICHUS M PYCCKOM KyJabTyphl, Kak 3HAKOBas CHCTEMa
nepenaud MHGoOpManuu, Kak MHpOBOH s3bIK. Mcropuueckue cBeneHuss o pycckom sizbike. CoBpeMeHHas
peueBast cutyanus koHna XX — Havana XXI BB.: paspyiieHue opporpa@uueckux U CTUIMCTUYECKUX HOPM,
CTPEMUTENbHBIN POCT OIIMOOK, U3MEHEHNE OPPOIMUIECKIX HOPM.

1.2. KoMnoHeHTHI cUTyauuW OOILIEeHHS M YCNEIHOCTh KOMMYHMKAUMH. [loHsATHS 00wenue u
peuesasn cumyayus. llenn oOmenns (KOMMYHUKATUBHBIC 11enu). PedyeBble ommOKM W KOMMYHUKATHBHBIC
HeyJa4M, BO3MOXKHbIE X MpUYUHbL. KoMMyHuKaTuBHas komneTeHUMsi Hocutens PS — ymeHue cTpouts u
BOCIIPUHMMATh YCTHBIE U MHUCHbMEHHBIE TEKCThI PA3HbIX XKAHPOB B Pa3IMUYHBIX CUTYaIUSX OOILEHUS, TEM
caMbIM JOCTUIaTh CBOMUX LieJei, He Hapyllas IPUHLUIIOB KYJIbTYPbl, MOpaJIH, KOMMYHHKAaTHBHOM
KOM(OPTHOCTH.

1.3. MHoroo6pa3ue s3bIKOBbIX cpeacTB. OT00p S3BIKOBBIX CpelACTB, 00eclneYuBAOIIMX
3¢pdexkTUBHYI0O KOMMYHHMKALMIO B ONpeAeJeHHONM cuTyauuMu. THIbl peyeBbIX CHTyalud |
(GYHKIIMOHAJIbHBIE Pa3HOBUIHOCTH COBPEMEHHOI'O PYCCKOro si3bika. PopMbl peun (MUCbMEHHAsl U YCTHasA) U
ux cneurduka. MoHosor u auanor (moiawior). @yHKIHOHAIbHbIE CTUIM (HAY4HBIH, OQHUIIMaIbHO-EI0BOM,
NyOIUIIUCTUYECKU).

Pazoen 2. Kynomypa nayunoii peuu u 0en080ti pedu.

2.1. IuHrBUCTHKA Hay4HOro Ttekcra. OCOOEHHOCTM HAy4yHOro CTWIS pedd. TepMHHBI,
O0COOEHHOCTH HAay4yHOH TepMHUHOJOruu. PasHOBHIHOCTH HAay4HOro CTHIISI (COOCTBEHHO HAy4HbIM, yueOHO-
Hay4yHbI, HAay4YHO-UH(QOPMAIMOHHBIM, HayyHO-yOnuuuctuueckuii). Cneunduka  HCHOIB30BAHUS
AJIEMEHTOB Pa3JIUYHBIX SI3BIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(]OIOrMuecKoro, CHHTAKCUYECKOTO) B
Hay4HOU peuH.

2.2. Odopmiienne HaydHOH padoTbl. Opranu3anys HAy9YHOTO TeKCTa. Buabl koMIIpeccun HaydHOTO
TEeKCTa: KOHCIIEKT, IUIaH, Te3uchl, BHUAbl pedeparoB. KaHpel ycTHOM HayuHoil peun. Kparkas
XapakTepuCcTHKa pedepaTUBHOTO COOOLICHMUS, JIEKIUU U JIOKIA/a.

2.3. Oco0eHHOCTH O(pUUIHATBHO-1e10BOI0 CcTWiIA. IlucbMeHHbIe (opmMBbI 1€10BOI  pedu.
OdunuanbHO-AET0BOW CTUIb PEUYH, €ro JEKCHUKO-IPAMMATUYECKUE OCOOCHHOCTH, PEYEeBbIE KIIMILE; €ro
pazHOBUAHOCTH  (mojctuiau) u  ceppl  (QyHKUMOHUpOBaHMA  (aAMMHMCTpaTHBHas, IpaBOBas,
IUIUIOMaTHYecKast), KaHpoBoe paszHooOpasue. HoBble sBieHHs B oduIManbHO-AEIOBOM cTuiie. JKaHpbl
MIMCBMEHHOM /1€7I0BOM KOMMYHHMKanuu. JIOKyMEHThl JIMYHOTO IIOJIb30BaHUS (3asBICHHE, pacIKCKa,
JOBEPEHHOCTh, XOJaTalCTBO, aBToOMOTrpadus, pestome). CiyxkeOHass KOPPECTIOHAEHITUA (JIEI0BOE MHUCHhMO U
€ro BUJIbl, HHCTPYKIIUS).

2.4. YcrHble ¢popMbl 1e10B0i peun. OCOOEHHOCTH YCTHOM JIEJIOBOM peuu (CoueTaHue JIEMEHTOB
po(ecCHOHAIBHOTO, JIEJIOBOTO U Pa3rOBOPHOTO SI3bIKOB). JKaHpBI yCTHOH J1€10BOM peun, UX CTPYKTypHbIE
U KOMMYHUKATHBHbIE OCOOCHHOCTH. DakTopbl, cHuXkaromue 3PPEeKTUBHOCTh JAEJIOBOIO OOLIECHUS.
[TocTynarel BEXJIMBOCTH, 3aKOHbl KOMMYHUKAllMM U TpaBuia yoexaeHus. OCHOBBI MEXKYJIbTYpHOI
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KOMMYHHMKAIUH B A€0BOM 001eHUH. [IoHATHS: HALIMOHANBHBINA MEHTAIUTET, IEHHOCTH, IPUHLIUIIBI, HOPMBbI
U [paBWJIa, PUTYaJlbl, KOMMYHUKAaTUBHBIN 1I0K. HanmoHanbHble 0COOEHHOCTH PYCCKOTO PEUYEBOI0 STUKETA U
NenoBoil peueBoit ATHKeT. OCOOEHHOCTH PyCCKOT0 KOMMYHHUKATUBHOTO TIOBEICHUS.

Pazoen 3. HopmamusHuiti acnekm Kyibmypuvl peyu.

3.1. OnpenesieHne HOPMATUBHOCTM M BapuaHTHOcTH. Opdornnyeckne HOPMBI PYCCKOro
JINTEPaATYPHOro si3bIKa. SI3pIkoBasi HOpMa, €€ POJb B CTAHOBJICHUM M (YHKIHMOHUPOBAHUHM PYCCKOTO
auTepaTypHOro si3bika. OnpeneneHue NOHATUN KoauduUKaus U GakTop couuaabHOro npecrwka. Ilonarue
BAPUAHTHOCTHU S3bIKOBOM HOpMBI. IIpaBUIBbHOCTH M MacTepcTBO peyd. Pa3HOBUIHOCTU S3BIKOBBIX HOPM.
[Ipousnocurensubie HOpMbI PJIS (opdosmnus).

3.2. Jlekcuyeckue HopMmbl PJISI, mpuuunHbl X HapymeHusi. 3HaueHUE CJIOBa M JIEKCHYECKas
coueTaeMocTh. TOUHOCTh peuH: MPaBHWIbHOCTh BHIOOpA CJIOBA U3 psijia €IMHUL, OJIU3KUX €My 10 3HAUYEHUIO
Wi 1o ¢opMe (CHHOHUMBI, TAPOHUMBI, OMO(OHBI). PYHKIIMOHAIBHO-CMBICIIOBAs MPUHAJIEKHOCTD CIIOBA.
YMECTHOCTh MCHOJIB30BaHUS CJIOBA B TOW WJIM MHOM KOMMYHHKAaTHBHOW cuTyauuu. VHOS3BIYHBIE CIIOBA B
COBpPEMEHHOU pycckoi peun. PacpocTpaHeHHbIE JTEKCUUECKHE OIIMOKHU: TUICOHA3M M TaBTOJOTUA. Pycckas
(bpas3eosiorTyst U BBIPA3UTEIbLHOCTD PEUH.

3.3. I'pammatuyeckne Hopmbl PJISI, cayyam ux HapymeHusi. OCOOEHHOCTHM PYCCKOTO
cioBooOpazoBanusi. Ctporoe coOio/ileHue MOPQPOJOTUYECKUX HOPM COBPEMEHHOTO PYCCKOTO s3bIKa.
Tpyanble ciydyau ynotpeOieHHs UMEH CyLIECTBUTENbHBIX. VI3MEHEeHUsI, IPOUCXOAIINE B ynompeobieHuu
qUCIUTENbHbIX. CHHTaKCMYECKHE HOPMBI: TPYIHBIE CIy4yal HMEHHOTO M TJIAroJbHOTO YIpPaBIEHUS.
CornacoBaHue MoAJIEXKaIlEro U CKazyemMoro B (popmax uucia. YnorpelieHue AeenpruiyacTHbIX 000pOTOB.

3.4. Opdporpapuueckue U nyHKTyauuoHuole Hopmbl PJISI.  Opdorpaduueckue wu
MIYHKTYallHOHHbIE HOPMBbI, aKTyalbHbIE Ui JIEJIOBOIO NMHChMa: MPABOMKMCAHUE NPUCTABOK, CY(P(PUKCOB U
OKOHYAHUM pa3HbIX YacTed pedH, MpeNIoroB, YacTHULl, YNOTpPeOJIeHHE MPONMHUCHBIX OYKB, yHoTpeOieHue
3HAKOB MPENUHAHUS B IPOCTOM U CJIOKHOM MPEATTI0KEHUSAX.

Pazoen 4. Ilpasuna noocomosku nyoauuHo2o 6blCMynieHUsl.

4.1. [lpaBuna NOATOTOBKM NYOJMYHOIO BBICTYIUIEHHSI — MOHoJora. (OcoOeHHOCTH
nyonuuucTUyecKoro cTwig peud. IloHATHe yCcTHOrO mNyOJMYHOTO BBICTYIUIEHHS, €r0 BHJAbI U 0OLIHe
TpeOOBaHUA K TMOATOTOBKE MyOJIMYHOTO BBICTYIUIEHHS B 3aBUCUMOCTH OT LI€JM  BBICTYIUICHUS:
nH(OPMALIMOHHOE (M pPEKIaMHOE) BBICTYIUIEHHWE, HPOTOKOJIBHO-3TUKETHOE M TIpaBWJia IOATOTOBKHU
MO3/JpaBUTEIbHBIX U NPUBETCTBEHHBIX peueld. OcoOeHHOCTH aprymeHTHpyomend (yOexnaromieil) peuw,
BU/IbI YOEXKIaroIen peyn.

4.2. OcHOBBI MO0JIEMHYECKOT0 MacTepcTBa. Poiib MyONUMYHBIX JAUCKYCCUH B COBPEMEHHOM
obuiectse. [lonsiTHe criopa, ero 1enu u BuAbl. [loaroToBKa K JUCKYyCCUU U IIPAaBUJIa y4acTUs B HEH.

4. OO0beM yueOHOH TUCHHUIIMHBI

O0BneM TUCHUILINHBI
3E Akag. 4. Actp. u.

Buo yueonoii pabomut

OO0uiasi TPy10€eMKOCTb AV CIIUNIJIMHBI 2 72 54
KonTakTHas padora: 0,89 32,2 24
Jlexnnn 0,44 16 12
IIpakTrueckue 3aHATHS 0,44 16 12
CamocrosiTesibHas padora: 1,11 39,8 30
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IEeTI0B AUCHUIIIIMHbI 39,8 29,85
1,11

KonrakTHas camocrositenbHas paboTa 0,2 0,15
Bua nToroBoro KOHTpOJIsi: 3auéTt

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpouecchl U anmapaTsbl AJI4 MOJYy4YeHUs ajporeaein

1 ]_le.]'lb AUCHUIIJIMHBI — M3Y4YCHHUEC OCHOBHBIX IMPOLECCOB W allllapaTOB IAJId IMOJTYUYCHUSA aaporenefl
Pa3iIMiIHOIrO TUIIA U COCTaBa, a TAKKC KOMHOSI/IHI/Iﬁ Ha UX OCHOBEC, KOTOPBIC MOT'YT OBITH MCITOJIE30BaHbLI BO
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MHOTHX OTpacisiX COBPEMEHHON MPOMBIIITIEHHOCTH.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIEYIONUMA KOMIIETCHIIUSIMA U HHIUKATOPaMU UX TOCTH)KCHUSI:

IIK-2.1; [IK-2.2; 1IK-2.3; IIK-3.3.

3nams:

— OCHOBHBIE THUIIbI, XapaKTEPUCTUKU U CBOMCTBA a’poresieil, a TakKe aHaIUTHUYECKHE METOJbl MX
HCCIIEIOBAHUS;

— CBOMCTBa CBEPXKPUTHUYECKUX (DIIOUIOB U 00JACTH UX IPUMEHEHUS;

— OCHOBHBIE MTPOLIECCHI U allapaThl JUIsl IPOBEACHUS MIPOLIECCa CBEPXKPUTUUECKOH CYIIKY;

— OCHOBBI IIPOLIECCOB MOJIYYEHUS adporesield pa3IMyHOro TUIla U COCTaBa;

— OCHOBBI MPOLIECCOB TMOJIyYEHUsI KOMIIO3ULIMKA HAa OCHOBE a’poresieil M aHaJIUTUYECKUE METOJIbl MX
UCCIIEIOBAHUS;

— OCHOBHBIE ITPOLIECCHI U alapaThl I IPOBEACHUS IIPOLecca CBEPXKPUTUYECKOH aicopOIuu.

Ymemns:

— BbIOMpATh MapamMeTphl IPOBEIEHUS ITPOLIECCOB MOIYUEHHUS adporesiel pa3InyHOro TUIA U COCTaBa;

— UCMOJb30BaTh  COBPEMEHHBbIE AHAIUTUYECKUE METOJbl I HCCIEJOBAaHUS CBOWCTB U
XapaKTePUCTUK a3pOreeit;

— BbIOMpaTh 000pyO0BaHUE U MapaMeTpbl €ro padoThl i MPOBEIEHUS MPOLECca CBEPXKPUTHUECKON
CYLIKH;

— BbIOMpATh MapamMeTphl IPOBEIEHUS IIPOLIECCOB MMOIYUYEHUSI KOMIIO3UIIMI HAa OCHOBE a’3poreliei;

— BpIOMpaTh 000pyJOBaHUE U MapaMeTphl €ro padoThl JJis IPOBEIEHUS MPOLIECCa CBEPXKPUTUUECKOM
azcopOoIuu.

Braoemy:

— OCHOBaMU IPOLIECCOB MOJIYYEHUS a3poresiei pa3IuyHOro TUIAa U COCTaBa, a TaKKe KOMIO3UIIMMA Ha
UX OCHOBE;

— COBPEMEHHBIMH aHAIMTUYECKUMU METOJaMU HCCIIeI0BaHUs CBOICTB U XapaKTEPUCTUK a3poresei;

— COBpPEMEHHBIMH 3HAHMSIMH B O0JIACTH CBEPXKPUTHUECKUX (JIIOMIOB U COBPEMEHHBIX allapaToB
JUIS TIOJTY4EHUs adporesiel 1 KOMIIO3ULIUN Ha UX OCHOBE.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. Aspocenu. OcHnosnvle mepmunvl u onpedenenus. Ceepxkpumuueckoe coCmosiHue
gewecmsa. IIpoyecc ceepxKkpumuueckou cyuKu.

1.1. Onpenenenue moHATHs «adporenby. OCHOBHBIE THUIIBI a’porenei. Heopranmueckue a’porenu.
Oprannueckue asporenu. [mbpumnbie a’poremu. OOMacTH TPUMEHEHHUS a’poreiied B COBPEMEHHOM
IIPOMBIIIJIEHHOCTU. A3pOresid Kak U30JAIHOHHbIe MaTepuaibl. CopOeHThI Ha OCHOBE a’poreneil. A3porenu
B KAauecTBE CHCTEM JOCTaBKH JIEKapCTB. Alporeiu i HCIOJb30BaHUsA B MeauluHe. Jpyrue obnactu
MCI0JIb30BaHus asporenei. [IpuMepsl HCNOIb30BaHUS a3poresieil B COBPEMEHHON MPOMBIIIIEHHOCTH.

1.2. Yto Takoe CBEpXKPUTHUECKOE COCTOsIHME BenlecTBa. Pa3zoBble quarpaMMbl. Kputudeckas Touka.
CpoiicTBa cBepxkpuTudeckux (mronoB. BemectBa, npumeHsieMble B KauyeCTBE CBEPXKPUTUYECKUX
pactBoputeneld. [Ipumepsl HCTIONb30BaHUS CBEPXKPUTHUECKUX (QIonI0B. CBEpXKpUTHUYECKAsT IKCTPaKIus,
CBEPXKpUTHUECKAsi XpoMaTorpagusi, CBEpXKpUTUYECKas CYyIIKa U aacopOLusl.

1.3. OcHOBHBIE CTaJuMM Ipoliecca CBEPXKpUTHUYECKOM cymiku. [lapameTpbl mpoBeaeHus Ipolecca
CBEPXKPUTHUECKON CYIIKH. AmnmapaTsl Ul MIPOBEIEHUS Ipolecca CBEPXKPUTHUECKONW  CYILKH.
[IpompinieHHOE 000pYIOBaHKE IS [TOJIYYEHUS a3poTeseil.

Pasoen 2. Ilpoyeccol u annapamol 015 nonyyeHus aspoenei paiuiHo2o mund u cocmasa.

2.1. Ilpoueccel U amnmaparsl ISl MOJTYyYEHUS] HEOPraHMYECKUX aj’porejeid Ha OCHOBE METAJUIOB U MX
OKCUIOB. 30ib-resib TexHojorus. Ilpomecchl u ammapaTbl AJi TOJy4EHHS a’poreieil Ha OCHOBE
nmoJiMcaxapuaoB (aqbruHATHI, XUTO3aH, KpaxMmaj, MeKTuH). [Iporeccel moiydeHus al’poresieii Ha OCHOBE
0e7KOB (MOJIOUHBIH, SUYHBIN, IIETKOBBINA U Ap.).

2.2. PaznuuHbple crnocoObl NPOBENEHUS CTaJuu TeieoOpa3oBaHUS B XOJ€ Ipolecca IOJydeHHs
asporeneil. CnocoObl mpoBeNeHUS cTaguu 3aMeHbl pactBopuTesd. CoBpeMEHHOE aHaJIUTHYECKOe
00opyi0BaHKE, METO/IbI UCCIIEJOBAHUS CBOMCTB U XapaKTEPUCTUK adpOreseH.

Pazoen 3. Ilpoyeccwt u annapamet 015 no1yyeHUuss KOMRO3UYUL HA OCHOBE adpo2eiell.
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3.1. CnocoObl BHeApEHUs pa3IUYHbIX BELIECTB B ad’poreiid. BHeapeHHe BelecTB Ha CTaauu
reneoOpa3oBaHusi. BHenpeHne BeMIECTB Ha CTaaud 3aMEHBbl pacTBOpuTeNs. BHeapeHuwe BemecTB ¢
WCTIOJIb30BAHNEM CBEPXKPUTHUECKOH aCOPOIIHH.

3.2. TpeboBaHusi, TpeIbSBIsEMBbIE K BEIIECTBAM, KOTOpPbIE MOTYT OBITh WCIIOJB30BAHBI JUIS
CBEPXKPUTHYECKOH aacopOrmu. DakToppl, BIUSIOINIME HA BEJIMYMHY MacCOBOHM 3arpy3KH BEIIECTB B
asporenb. AMopdu3anys akTHBHBIX BEIIECTB C HCIOJIb30BAHIEM CBEPXKPUTHIECKOH acopOIu.

3.3. CoBpeMeHHOE 000pYIOBaHUE U METOIbI AHATMTHYECCKUX MCCIICIOBAHUI KOMITO3HIMI HA OCHOBE
asporerneit. [Iprmepsl 1 HCTIOTBE30BaHHUS KOMITO3UITMI Ha OCHOBE a’pOrelieil.

4 O0beM yueOHOM TMCHUTITHHBI

Bun yueOHo# padoThl 3E06LeMA1p;c;I:l.mngl:Tp.q.
O01as TpyA0eMKOCTh JUCHMIJIMHbI 3 108 81
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[Tpaktueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,67

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTIOB AUCHUIIIIMHbI 59,8 44,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«CBepxXKpUTHYECKHE TEXHOJIOT MM

1 Heab AuCHUIIMHBI — U3yYEeHUE OCHOBHBIX IIPOIIECCOB M aIapaToB IS MOJTYYSHHUSI B 00pabOTKH
MaTepuaIoB Pa3JIMYHON MPUPOJBI U CBOMCTB C HMCIOJIb30BAHHUEM CBEPXKPUTHUYECKUX (DITIOUIIOB, a TAKKE
03HAKOMJICHUE C OCHOBHBIMH MOJIX0IaMU K MOJICTUPOBAHUIO JAHHBIX CUCTEM.

2 B pe3yabTaTe u3y4yeHus JUCHUNIUHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIENyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

TIK-2.1; I[IK-2.2; IIK-2.3; 1IK-3.3.

3nams:

— OCHOBHBI€ THIIBI TTPOLIECCOB TOJIYU€HUSI U 00pabOTKH MaTepPUaAIOB C MCIOJIb30BAaHUEM TEXHOJIOTHI
CBEPXKPUTHYECKUX (IIFOUIOB;

— OCHOBHBIC THWIIBI, KOHCTPYKIIMM W XapaKTEPUCTUKH TEXHOJIOTHYECKOTO OOOpYyIOBaHHS IS
MIPOBEACHUS MTPOIIECCOB C UCTIOIH30BAHUEM TEXHOJIOTUIH CBEPXKPUTHUECKHUX (PIIFOMIOB;

— (pM3UYECKHME OCHOBBI CBEPXKPUTHYECCKUX (IIFOMOB, TO3BOJISIONIME TPEACKA3bIBaTh CBOWCTBA
YHUCTBIX CBEPXKPUTHUUECKUX (DIIOMIOB, a TAK)KE CMECEN Ha UX OCHOBE;

— TUTIBI, KOHCTPYKIIMM M OCOOCHHOCTH BCIOMOTATEIBHOTO TEXHOJOTHYECKOTO OO0OpYyIOBaHHS M
KOHTPOJIbHO-U3MEPUTEIIBHBIX TPHOOPOB I CHCTEM, pPAOOTAIOMMX I0J] BBICOKUM M CBEPXBBICOKHM
JTABJICHUEM;

— METOJMKHU HCCIeAoBaHus (Da30BBIX PAaBHOBECUM MPH BBHICOKUX JABICHHUSX B CHCTEMaxX Pa3jIMYHOU
TIPUPOJIBI;

— METO/bI ¥ TIOJIXO0/IbI K MOJCITMPOBAHUIO TIPOIIECCOB U AIMapaTOB CBEPXKPUTHUECKUX TEXHOJIOTHH.

Ymemns:

— BBIOMpAaTh O0OpYyAOBaHWE [UII TPOBEIACHUS TMPOIECCOB C HCIOJIB30BAHUEM TEXHOJIOTHA
CBEPXKPUTHYECKUX (PIIFOUIOB;

— pacCUMTHIBATH TApaMETPhl U PEXKUMBbI PadOTHI OCHOBHOTO M BCIIOMOTaTEIIBHOTO 000PYI0BaHUS
CBEPXKPUTHYECKUX TEXHOJIOTHUH;

— IPOBOJIUTh HCCIEAOBaHUS (DA30BBIX PABHOBECHU CHUCTEM pa3IMYHON MPHPOABI MPU BBICOKUX
TABJICHUSAX;

— KOMIUIEKTOBAaTh YCTAHOBKH, pabOTaIOIIUE TMPU BBICOKHX [ABJICHHUSAX, 3allOPHO-PEryIHPYIOMICH
apMaTypoil ¥ KOHTPOJIbHO-U3MEPHUTEIBHBIMU MPUOOpaAMU;

— UCIIOJIb30BAaTh ~ COBPEMEHHBIC  AHAIMTUYECKHE  METOJABl  JUII  WCCIEOBaHUS  CBOWCTB
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CBEPXKPUTHUECKUX (IIIOHIOB;

— BpIOMpaTh Hambosee MOJIXOJAIIME METOJbl U WHCTPYMEHTHI JJIi MOJEIIMPOBAHUS IPOLIECCOB U
anmnapaToB CBEPXKPUTHUECKUX TEXHOJIOTHH.

Braoemy:

— OCHOBaMHU IIPOLIECCOB IMOJIydeHUsT U OOpabOTKM MaTepuajoB C HCIOJb30BAaHHUEM TEXHOJIOTUN
CBEPXKPUTHUECKUX (IIIOHIOB;

— COBpPEMEHHBIM HHCTpYMEHTapueM pa3paboTKh U CO3JaHHsl 00OpYIOBaHHUS CBEPXKPUTHUECKUX
TEXHOJIOTHH;

— OCHOBHBIMM  HaBBIKAMHM  I[POEKTHPOBAHUS  MPOM3BOJICTB,  MCIOJB3YIOLIIUX  TEXHOJOTUHU
CBEPXKPUTHUECKUX (IIIOHIOB;

— COBpPEMEHHBIMU 3HAHUSAMHU B 00JIACTH CBEPXKPUTUUYECKUX (DIFOMIOB U CMECEN Ha UX OCHOBE.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue.

Kpatkuilt uctopudeckuii 04epK pa3BUTHs CBEPXKPUTHYECKUX TEXHOJOTHM U METOJIOB MCCIIEIOBAHUN
CHCTEM IIpU BBICOKHUX M CBEPXBBICOKUX JIaBJIeHUSIX. CoBpeMeHHbIe 00JacTU MPUMEHEHHS CBEPXKPUTUUECKUX
texHosorui. Llenu u 3anaun nucuunianHbl. OCHOBHBIE MOHATHUS U ONIPE/IEICHHUS.

Pazoen 1. Ceepxxpumuueckoe cocmosiHue geuyecmaa.

UTo Takoe CBEPXKPUTUYECKOE COCTOsiHME BelecTBa. Pa3zoBble auarpaMmbl. Kputnueckas Touka.
CpoiicTBa cBepxkpuTudeckux (monoB. BemectBa, npumeHsieMble B KauyeCTBE CBEPXKPUTHYECKUX
pacTBOpUTENE. YpaBHEHUSI COCTOSHHS BEILIECTBA..

Paszoen 2. Ceepxxpumuueckue mexnono2uu noayueHuss MOHOIUMHBIX U HCUOKUX MAMEPUATLO8.

Knaccudpukanuss TeXHOJOTMH MOJYyYEHUS MOHOJUTHBIX M KUAKUX MaTepuanoB. OCHOBHbIE
KOHCTPYKLIMM TEXHOJIOTMYECKUX aNnapaToB W THUIIOBbIE TEXHOJOTUYECKHE CXeMbl. PexumMbl pabOThI
o0opynoBanusa. OU3NYECKHE OCHOBBI CBEPXKPUTHUUECKHUX MPOLECCOB MOIYYEHHUS MOHOJUTHBIX U HKUIAKUX
MaTepHuasios.

Paszoen 3. Ceepxxpumuueckue mexnono2uu noiyueHuss OUCHEPCHbIX MAMepuaos.

Knaccudukanuss TexHOJIOTHH TOJY4eHUs] AMCIEPCHBIX MarepuasioB. OCHOBHBIE KOHCTPYKIUHU
TEXHOJIOTUYECKUX alNaparoB U THUIOBbIE TEXHOJIOTUYECKUE CXeMbl. PexxuMbl paboThl 00OpyqOBaHUS.
du3nyecKkue OCHOBBI CBEPXKPUTUUECKHUX MTPOLIECCOB MOTYYECHUS TUCIIEPCHBIX MaTEpUasoB.

Paszoen 4. Emxocmuvle annapamvt 6b1cok020 0a61eHUs Olsl CBEPXKPUMULECKUX MEXHON02UIL.

OcHOBHbBIE THUIIBI U KOHCTPYKIUU EMKOCTHBIX amlllapaToB BHICOKOIO JaBiieHUs. KOHCTPYKIIMOHHBIE
MaTepuabl, IPUMEHsIEMbIe JJIsl pabOThI IPU BBICOKHUX U CBEPXBBICOKUX JIABJICHUSIX.

Paszoen 5. KonmponbHo-uzmepumenvuvie npubopsl 015 RPpOYeccos, NPomeKarowux npu blCOKUX U
CBEPXBLICOKUX OABICHUSIX.

Metonbl M3MEpEHUs] BBICOKMX W CBEPXBBICOKHMX JaBJICHHH. M3MepeHue W perympoBKa pacxoia
ckatoit cpefpl. I3Mepenue teMiiepatypbl Ipy BEICOKOM JIaBJICHUU.

Paszoen 6. Bcnomoeamenvhoe obopyoosanue u oemanu ycmano80K C8EpXKPUMUUECKUX MEXHOIO02UM.

MeTo/ipl co3/laHus JaBJICHUs NPU HOPMAJbHBIX U BBICOKUX TeMmIieparypax. Cxarue razon. Cxxatue
KuakocTer u TBEPAbIX Ten. Co3/laHue BHICOKUX JABJIEHUN C OJTHOBPEMEHHBIM MPHUJIOKEHUEM CHJIbI CIIBUTA.
HarpeBanue mnpu BblcoKuX JnaBieHMsX. CxaThe NpU HU3KUX TeMIlepaTypax. 3allopHO-peryiupyrouas
apMaTypa YCTaHOBOK BBICOKOTO JaBJIeHUS. 3aTBOpbI J1abOpaTOpHBIX ammapaToB. llepememinBanue u
LUPKYJIsus noj gapienueM. Ooiee o0opyioBaHue 1abopaTOpUil CBEPXKPUTUUYECKUX TEXHOJIOTUH.

Paszoen 7. Ananumuueckue memoowl uccie0o8anusi cucmem Npu 8bICOKUX OABLEHUSIX.

Metonuku uccnenoBanuil (ha30BbIX PaBHOBECHM MPU BHICOKUX JABJICHUSX: CUCTEMA JKUJIKOCTh — a3,
cucTeMa TBEPJIOE TeNO — )KHUJIKOCTh, CUCTEMa I'a3 — ras, cucreMa TBEpJoe Tejo — ra3. Meroapsl otdopa npod
u Metonael aHamuza. OrmpeneneHue CKUMAEMOCTH Ta3oB M JKUAKOCTeH. MeTtoauka u3MepeHus
MIOBEPXHOCTHOTO HATSDKEHUS HA TpaHULE XUAKOCTh — ra3. OnTudeckue, pPEHTIC€HOBCKHE U HHbIE
CHEKTPAJIbHBIE METO/IbI, JIEKTPUUECKHE U3MEPEHUSI.

Paszoen 8. Uncmpymenmol u memoosbi MOOenuposanusi NPOYeccos U annapamos C8epXKpUmudecKux
MexXHOI02U.

OcoOeHHOCTH MOJEIUPOBAaHUSA MPOLECCOB M  allllapaToB CBEPXKPUTHUUYECKUX TEXHOJOTHIL.
CoBpeMeHHbIE HHCTPYMEHTHI MOJEIMpOBaHUs. MynbTuMaciTaOHble MOAXOAbl K MOJEIHMPOBAHHUIO.
MonenrpoBanue MHOrO(a3HbIX CUCTEM IIPU BBICOKHX JaBlIeHUsAX. Moaenu TypOyJIeHTHBIX TEUEHUH.

4 O0beM yueOHOM TMCHMILTHHBI
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Buna yueoHoii padoThl Obmem aucumIIHHbL
3E AKana. 4. | AcTp.4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,78 64 48
Jlexuun 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 1,22 44 33
KonTakTHas camocrositenbHas pabota 0,2 0,15
1,22
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B IUCHUIIIMHBI 43,8 32,85
By MTOroBOro KOHTPOJIs: 3auér
* JIOKYMEHT ITOAIMCAH _
{ HEKBAJIMOUILIMPOBAHHOU
SJIEKTPOHHOU TTOATNCHIO

pabote

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM

(o: Bnaneneu: ®unaros Cepreii Hukonaesuu

Hevicteurenes: ¢ 27.03.2022 no 27.03.2023
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