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Pabouasi nporpaMMa JAUCHUIJIMHBI pa3paboTaHa B COOTBETCTBUU C CAMOCTOSTENbHO YCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesibHbIM cTanAapToM (OC MI'Y) aJis peasiM3yeMbIXx OCHOBHbIX
npodeccruoHaJbHBIX 00pa30BaTe/IbHbIX IPOTPaMM BBICIIET0 0O0pa30BaHUSA [0 HalpasJie-
HUIO oArotoBku / cnenuanbHoctd 04.05.01 «@PyHpamMeHTaslbHasgd W NpPUKJIaJHaA
XUMHUsI» (MporpaMMa clieljiajuTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 nekabps 2018

roga N2 1770 (c usMeHeHUsAMH 1o nipukasy Ne 1109 ot 11.09.2019).

l'op (roawl) npueMa Ha ob6yyenue 2019/2020, 2020/2021



1. MecTo AvcuUIIMHBI (MoayJisi) B cTpykType OOIl: BapuaTuBHasg yactb 00T, 610k I1/1.

2. [lnaHupyeMblie pe3yibTaTbl 00y4YeHUs MO0 JUCHUIJIMHE, COOTHECEHHbIE C JIAHUPYEMbIMU pe3yabTaTaMU 0CBOEHUs 06pa30oBaTeIbHOM MpPO-
rpaMMbl (KOMIIETEeHLUSIMU BbIMTYCKHUKOB). COOTBETCTBUE Pe3yJbTAaTOB 00ydeHHUs 1o JaHHomy ayieMeHTy OIIOII pesysbTatam ocBoenus OIIOII (B
dopme kKoMIeTeHIUA - UHAUKATOD - 3YB) ykasaHo B 061el xapaktepuctuke OIOII.

KomnereHuusa

NHaukaTop 10CTHIKEHH S

Ilnanupyemble pe3yJbTaThl 00y4eHHs 0 JUCHUIINHE (MOAY-JI10)

CIIK-1.C. CmocobeH NpUMeHSATb 3HaHUSA
TeopeTUYeCKUX OCHOB PpyHJaMeHTalb-
HbIX pa3/e/10B KOJJIOUJHOW XUMUU
(TepMoiMHAMMKa MOBEPXHOCTHbIX SIB-
JIEHWH, 06pa30oBaHUe, yCTOMUYUBOCTD U
CBOMCTBA JUCIEPCHBIX CUCTEM Pa3JIny-
HOU NMPUPO/ibl) IPHU PelliEeHUH 334a4
npodeccuoHaIbHOH J1eSITeJIbHOCTH

CIIK-1.C.1 Ilpennaraetr MeTOAbl H3Y-
YCHUS KOJIJIOUAHBIX CHUCTEM C y‘IGTOM
HUX 0COOEHHOCTEN

3HaThb: TeOpeTHUYECKHE OCHOBBI I'JIaBHBIX pa3/ieJIOB KOJIJIOUHOU
XUMHUM: IOBEPXHOCTHBIX AIBJIEHUH, 00pa30BaHUA U yCTOWYUBO-
CTH JUCIIEPCHBIX CUCTEM, MEXaHU3MOB U 3aKOHOMEPHOCTEH Ipo-
11eCCOB,IPOTEKAIOLHX B 3TUX CUCTEMAX

YMeTb: UCII0JIb30BaTh TeOpeTUYEeCKUe 3HaHUA /I 00bsICHe-
HHUANOJYYEeHHBIX IKCTIepPUMEHTA/IbHBIX Pe3yJIbTaTOB

BJiajgeTh: HaBbIKaMU IPUMeEHEHHS TeOPeTUYECKUX OCHOB
TPaZULMOHHBIX U HOBBIX Pa3/ieJI0B XMMHUH IIPU pellleHUH y4eOHbIX
VMHaY4YHbIX 33/]a4 B 00J1aCTH KOJIJIOUJHOU XUMUU

3. 06'beM JUCLUIIMHBI (MOAYJISA) B 3a4€THBIX eJJMHUIIAX C YKa3aHUEM KOJIMYeCTBa aKaJleMUYeCKUX U1K aCTPOHOMUYECKHX YacoB, BbIJjeJIEeHHbIX Ha
KOHTAKTHYI0 paboTy 00y4aloluXcs C penojaBaTesieM (0 BUJaM y4eOHbIX 3aHATHI) U Ha CAMOCTOSATENbHYI0 Pab0Ty 00y4aloIuXCs:

06sem ducyunauHbsl (Modyas1) cocmasasiem 3 3auemHble eduHUYbl, 8ce2o 108 yacos, us komopbwix 60 yacos cocmas/siem KOHMAKMHas paboma cmy-
denma c npenodasamesem (36 yacos 3aHAMUS A1EKYUOHHO20 muna, 18 yacos 3aHAMus CeMUHapcko20 muna, 2 4aca — 2pynnossle KOHCyAbmayuu, 4
yaca - npoMexcymoHbulli KOHmMpoJib ycnesaemocmu), 48 uacos cocmasasiem camocmosmeavHas paboma cmydeHma.

4. Bxo/iHble Tpeb6OBaHHS /11 OCBOEHUS AUCHHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.

O6yuaromuncs J0JKeH:

3HaTh: OCHOBBI TEOPUU PYHAAMEHTANbHbIX pPa3/ie/IOB XUMUH, PU3NKH, PU3UIECKON XUMUHM U MaTeMaTU4YeCKOr0 aHa/Iu3a.

YMeTb: UCN0J1b30BaTh OCHOBHBIE 3aKOHbI XUMHUHU U PU3UKH /151 06'bsICHEHUSA HA0/110jaeMbIX QU3UKO-XUMHUYECKUX NPOLECCOB

BiiaaeTh: HaBbIKaMU GU3UKO-XMMHUYECKOI0 3KCIIepPUMeHTa, GU3UKO-XMMUYECKUMU METOLaMU UCCJIeJOBAaHUSA CBOMCTB XMMUYECKHX BelleCTB U
MeTOZMKaMH KOMIIBIOTEPHOHOU 060pabOTKU 3KCIIepUMEHTaJIbHbIX JJAHHBIX.

5. CopepxaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPHUPOBAHHOE MO TEMaM.




HauMmeHoBaHMe U KpaTKoe coaep- | Bcero B TOoM uucie
»KaHuUe pa3/jesioB U TeM AMCIMII- (4acsl)
JIUHBI (MOAY.If), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAENUCTBUH Cc npeno- | CamocrosaTe/bHas pa6o-
AaBaTeJsieM), 4achbl Ta 00y4auUierocs, 4acbl
¢dopma npomeKyTO4YHOM aTTECTA- 13 HUX 13 HUX
MY N0 AUCIUILINHE (MOAYJII0)
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Pasgen 1. BBegjenne. OCHOBHBIE Xa- 4 2 2 2 2
PaKTEpPUCTHUKH JBYMEPHOTO COCTOS-
HUsA MaTepud (2D nieHku)
Paspgen 2. TepmouHaMyKa U KHHe- 20 10 6 16 4 4
THUKa popMupoBaHus 2D MeHOK Ha
pa3/IMYHbIX FPaHUIAX pa3jena ¢pas
Pasgen 3. MeToasl nosiyyeHuss u uc- | 18 8 6 14 4 4
caefoBaHus 2D MIeHOK.
Pazpen 4. CBo¥icTBa 2D m/eHOK, 14 8 4 12 2 2
chOpMHUPOBAHHBIX BEICOKOMOJIEKY-
JIIPHBIMH COeJUHEHUSAMHU
Pazzen 5. 0co6eHHOCTH GOpPMHUPO- 12 6 2 8 4 4
BaHud 2D MJ1eHOK HAaHOYaCTULIAMHU
(MeTan10B, OKCUA0B MeTas10B, KT)




Paspen 6. TexHosioruyeckoe ucroJib- | 4 2 2 2 2
30BaHue 2D njeHoK

[IpoMexxyTO4YHas aTTecTalUs IK3d- 36 2 4 6 30
MEH
UToro 108 36 18 2 4 60 48

6. 06pa3oBaTe/ibHbl€ TEXHOJIOTUU:
-IpUMeHEeHHEe KOMIIbIOTEPHBIX CUMYJISTOPOB, 00paboTKa JaHHBIX HA KOMIIbIOTEPAX, UC0JIb30BaHUE KOMIIbIOTEPHBIX IPOrpaMM, ynpaB-
JALKUX Npubopamu;
-MCII0JIb30BaHUE CPeJCTB JUCTAHIIMOHHOTO COMMPOBOX/AEHUA y4eOHOro MNpouecca;
-npenojiaBaHue JUCLUILINH B GOopMe aBTOPCKUX KyPCOB 0 MPOrpaMMaM, COCTaBJ€HHBIM Ha OCHOBE pe3yJIbTaTOB UCCJIEeJ0OBaHUN HAayYHBIX
mkosa MI'Y.

7. Y4eGHO-MeTOANYECKHUEe MaTepHaIbl JJIs1 CAMOCTOATETbHOM Pa6oThI 110 JUCHUIIJIMHE (MOAYJII0):
KoHcnekTsl 1eKLiMH, Ipe3eHTal WU JIeKL UM, OCHOBHAs U J0INOJIHUTe/IbHas JIUTepaTypa.

Bonpocsl AJ1s1 CaMOCTOATE/IbHON PaGOThI:

1. AHanu3 paKTOpPOB, BAUSIOIIMX Ha IPOLeCC arperupoBaHUs MOJIEKYJ U IUCIIEPCHBIX YaCTUI] B BOJHOW U HEBOJHOU cpeJax.
2. Kunetnuyeckue 0co6eHHOCTH GOPMUPOBAHUS TOHKUX IJIeHOK BMC U ucniepCHbBIX YacTHIL.

3. ®azoBble nepexo/ibl BMC B TOHKHUX MJI€HKaX.

4. OcobeHHOCTH GOPMUPOBAHUSA KOMIIO3UIIMOHHBIX MaTepraioB Ha ocHoBe BMC 1 HaHOYaCTUL METAJIJIOB U AU3JIEKTPUKOB.
5. [Ipoueccel MYHULMUPOBAHUA PEAKLUMHM OJTMMePU3aL MU U TOJIMKOHAEHCAllMM MOHOMEPOB B TOHKUX IIJIEHKAX.

6. TexHOoJIOTHsA N0JIyYeHHUs] TOHKUX IJIEHOK Ha KU/ KHUX U TBEPAbIX MOAJI0XKKaAX.

7. 060opyA0BaHMe, UCTIOIB3yeMoe A/ QOPMUPOBAHUSA U llepeHeCceHUsl TOHKHUX IIJIEHOK C OZJHOT'0 BH/1a NTOJJIOKKH Ha JPYTOH.
8. ®r3UKO-XMMHUUYECKUEe MeTO/bI UCCIe[J0BaHUA TOHKUX MJIEHOK, CGOPMUPOBAHHbBIX Ha KU/ KUX U TBEP/bIX MOAJI0XKKaX.

9. AHa/IM3 pa3BUTHSA COBPEMEHHBIX TEXHOJIOTMHY, OCHOBAHHBIX HAa UCI0JIb30BAaHUU TOHKHX IJIEHOYHBIX IOKPBITHUM.

10. MeToAbI CHMKEHUSA BEIOPOCOB 3arpA3HAOLIMX KOMIIOHEHTOB B OKPYKaIOLLyI0 Cpe/ly IPpY CO3JaHUHM CEHCOPHBIX CUCTEM HA OCHOBE HaHEeCEeHHbIX
TOHKHX IJIEHOK.

IIpuMepbI BONPOCOB AOMAIIHMUX 3aJaHUM:
1. Biusinue TeMmnepaTypbl cy6dasbl Ha CKOPOCTb GOPMUPOBAHUS TOHKUX MJIEHOK.
2. [lop60p pacTBOopUTeel 11 OPMUPOBAHUA YCTOUUHUBBIX TOHKHUX IIJIEHOK.
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3. [Ipoueccel arperupoBaHus MOJIEKYJ/I B IBYMEPHOM COCTOSHUH.

4. 3aKOHOMEpPHOCTHU cerperayuy MoJeKyJ B TOHKHX IIJIEHKaX.

5. Peakuiyu nosimMepusanuy U NOJTMKOHIEHCALMM B TOHKUX IJIEHKaX.

6. KOHCTpYKTHBHBIE pellleHNs NPU CO34aHUM IIJIEHOYHBIX CEHCOPHBIX CUCTEM.

7. TepMoHaMUYECKHE U KUHETHUYeCKUEe GaKTOPhI CTAOUIN3allMi TOHKUX JIEHOK HAa TOBEPXHOCTHU BOJAHOM Cy6dasbl.

8. UHCcTpyMeHTa/IbHbIe METO/ bl UCCJIEJOBAaHUSA CTPYKTYPbl TOHKUX IIJIEHOK Ha KUAKHUX U HEeNOJBWXKHBIX FPaHULAx pa3zesia ¢as.
9. TeHAeHIMU NOBBIIEHUA 3QPEKTUBHOCTH MJIEHOYHBIX CEHCOPHBIX CUCTEM.

10. PasBuTHE NIPUHLMIIOB "3€/IeHOM XMMUU", 0OCHOBAaHHBIX Ha TEXHOJIOTUH N0Jy4YeHUS TOHKHUX [IJIEHOYHBIX CUCTEM.

IIpumepsl TeM pedepaToB:

1. CoBpeMeHHbI MeTO/ibl CO3/JaHUS [IJIEHOYHbIX CEHCOPHBIX CUCTEM.

2. 30J/1b-TeJIb TEXHOJIOT U B NpoueccaX popMUPOBAHUS KOMIO3UI[MOHHBIX TOHKUX MJIEHOK.
3. KatanuTuyeckass akTUBHOCTb pepMeHTOB, UMMOGUIU3UPOBAHHBIX B TOHKHUX IIJIEHKAX.

8. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCLIOMOTaTeJIbHOW y4eOHOM JTUTEePATYyphl KO BCEMY KypCy

Co Bcex koMnbloTepoB MI'Y opraHr3oBaH A0CTYN K NOJIHBIM TEKCTaM Hay4YHbIX >KypHaJIOB ¥ KHUT Ha PyCCKOM M MHOCTPAHHBIX fA3bIKax. JlocTym OT-
KpbIT 1o [P-afipecam, 1oruH U napoJib He TpebytoTcs: http://nbmgu.ru/

OcHoOBHas JiuTEpaTypa
1. KoHcmeKTbl JIeKIMH

2. Ilpe3eHTauuu JIeKLUU

Jono/THUTE/IbHASA JINTEPATypPa

1. B.M. Pongyrun ®usnko-xumus noBepxHocTtu. M. U./I. UnTennekt. 2011

2. B.H.HsmaitnoBa, I.Il. AMnonbckas, b./l. Cymm. [loBepxHOCTHbBIE siBJIeHUS B 6eJIKOBBIX cucTeMax. M. Xumus. 1988.
3. A ApamcoH. Pusudeckas xuMus nopepxHocrtei: [lep. c auri.-M.: Mup, 1979.
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K. Xonm6epr, B. Hénccon, B. Kpon6epr, B. JlungMaH. [I0BepxHOCTHO-aKTHBHBIE BellleCTBa U MOJUMepPhI B BOAHBIX pacTBopax. M. BUHOM.
JlabopaTopus 3HaHui. 2007.



MaTeprasibHO-TeXHHUYECKOe obecriedeHue: clieljualbHbIX TPeOOBaHUM HET, 3aHATHUSA NPOBOAATCA B 0ObBIYHOM ayAMTOPUH, OCHALLEHHOH [10-
CKOM M MeJIOM (MapKepaMH)

9. AI3bIK npenojaBaHUs — pyCCKUHU

10. [IpenopaBaTesib: A.X.H., foueHT Ceprer MuxanioBud JleBaueB

®OHAbI OLIEHOYHBIX CpeacTB, Heo06XoaAuMble AJ1s1 OLeHKH pe3yJjbTaToB OﬁquHl/IH

O6p33LU:>I OLEHOYHBIX CpeACTB AJId TEKYIEero KOHTpPOJId YCBO€HHUA MaTepUuajia 1 HpOMe}KYTO‘{HOI;'I aTTeCTallhH - 3K3daMEHa. Ha sk3ameHe ImpoBepA-
€TCA AJOCTHUXKEHHE IIPOMENKYTOYHBIX MHAWNKATOPOB KOMHGTEHHHP’I, I[NepevrucCJIicHHbIX B m.2.

[lepeyeHb BOMPOCOB K 3K3aMeEHY:

1.

® NSk W

13.
14.
15.
16.
17.

Yc10BUSA N0J1y4eHUs YCTONYUBBIX MJIEHOK.

KuneTunueckre oco6eHHOCTU GOPMUPOBAHUS TOHKUX IJIEHOK MOJIMMEPAMH Ha MOBEPXHOCTU BOJHOM cyO6dasbl.

Cnoco6HOCTh HAHOYACTUI] 6J1ar0POAHBIX METAIJIOB IPEe06Pa30BbIBATh ONTUYECKOE U3TYYEHUE B TOHKUX MJIEHKAX.
KoMnosnuuonHble niieHkH JleHrMopa-bo/keTT - NPMHLMIIMAJIbHO HOBBIM 00'bEKT U3y4eHHSI COBPEMEHHOU KOJIJIOUAHON XUMUH.
dazoBble Mepexo/ibl B TOHKUX MJIEHKAX PU UX CKATHH.

TeMmnepaTypHble 3aBUCMMOCTH C)KUMAaeMOCTH TOHKHUX IJIEHOK.

Ucnonbp3oBaHue JIeHTMIOPOBCKUX MOHOCJIOEB /IS MOZIeJIMPOBAHUs YIIOPAL0YEHHBIX IBYMEPHBIX CTPYKTYP.

MeTop JlenrMmopa ¢opMHUpOBaHUSA TOHKHUX MJIEHOK.

MeTop JleHrMmiopa-biopxeTT nepeHeceHUsI TOHKUX IIJIEHOK Ha TBeP/Able MO/JI0KKH.

. MeTtop Jlenrmiopa-lllepdepa nepeHeceHUsI TOHKUX IIJIEHOK HAa TBeP/ble NOJI0KKHU.
11.
12.

Yc10BYA BBICOKOH a/ir€3UH NIEPpeHOCUMOH IIJIEHKH K TBEPAOU MOJJI0KKeE.

OrpaHu4eHus 10 BO3MOXXHOCTH NepeHeceHUsI TOHKOH MJIEHKH, CPOPMHUPOBAHHOM Ha 3HepreTU4YeCKH OJHOPOAHOMW rpaHulLe paszesa ¢as,
Ha TBEPAYIO MOJJIOXKKY.

®opMHpoOBaHUE YCTOWUYUBBIX KOMIIO3UTHBIX MJIEHOK HAa IOBEPXHOCTHU BOJAHOM Cybdasbl.

KoHTposib napaMeTpoB TOHKUX MJIEHOK.

PacyeT napaMeTpoB U30TepM JBYMEPHOI'0 JaBJIEHHUS.

BansiHue xuMmudeckoro ctpoeHus [1AB Ha mapaMeTpbl U30TEPM ABYMEPHOTO JlaBJIEHUS.

dopMHpoBaHKe TOHKHX IIJIEHOK I10JIMMEPOB Ha IOBEPXHOCTU BOAHOM cy6¢dasbl.



18.
19.

20.
21.

22.

23.

24.
25.
26.
27.
28.

29.
30.

[11a3MOHHBIN pe30HaHC B TOHKUX IIJIEHKaX.

TexHOJIOrMU KOHBEPCUU COJIHEYHOW IHEPTHMU Ha OCHOBE TOHKHUX IJIEHOK 0€3 UCIO0JIb30BaHUs COeJUHEHUU KpeMHUs (OpraHu4ecKue CeH-
CUOM/IM3UPOBaHHbIE XKUJKOCTHbIE Y MOJIMMEepHble COJIHEYHbIe 3JIeMEeHTHI, a TaK ke GOTOoKaTaIu3).

JdPeKTUBHOCTb KOHBEPCUH 3JIEKTPOMAarHMTHOTO U3Jly4eHUsl B BUJUMOM 06J1aCTU COJTHEYHOTO CBETA.

BivsiHMe CTPYyKTYpbl TOHKHUX IJIEHOK Ha 3pPeKTUBHOCTb NpPOLeccoB: GOTOKATATUTUIECKOI'0 06pa30BaHUsA XMMHUUECKHX CBs3el, U3MeHe-
HUe PoTOoTOKa pU GoTOpa30KEHUHN BOJbl, yBeJIMYEHHUeE K1/, COJTHEYHOIO 3JIeMeHTa.

MexaHHU3M pe30HaHCHOTO YCHUJIEHUS ONITUYECKUX CBOMCTB YIbTPAaTOHKON KOMIIO3UTHON OPraHUYeCKOH IIJIEHKH U HAHOYACTHUL, 6J1aropoj-
HBIX MeTaJlJIOB.

PoJib «<kBaHTOBBIX pa3MepHbIX 3QPeKTOB» B 3PpPeKTUBHOCTU QYHKIIMOHHPOBAHUSI TOHKUX IIJIEHOK B Ka4yeCTBe KOHBEPTOpa COJIHEYHOU
3HEepruu.

MeTo/bl CTabWIM3aL UM ABYMEPHBIX aHCAMOJ/Ieil HAaHOYACTULL 6J1aTOPOAHBIX META/JIOB (MJ1a3MOHHBIX aHTEHH) B TOHKHUX MJIEHKAaX.
KoHTposib opreHTanuu 1 KOHGOPMaIMOHHOI'0 COCTOSIHUS MOJIEKYJl XpoModopa B TOHKHUX IJIEHKaX.

CybcTpaT-uHAyLUpPOBaHHAsA KOHAEHCALUs MOJIeKyJl XpoMopopa Ha MOBEPXHOCTH paszesia dpas.

CBolicTBa NJIOTHOYNAKOBAHHBIX MIJIEHOK apOMAaTUYEeCKUX COEJUHEHUH B IIJIAaHAPHOW OPHUEHTALIMU Ha IpaHulle pasjesa ¢pas.

OnpepesieHye TepMOJUHAMHUYECKUX U KHHETUYECKUX XapaKTePUCTHUK NIPOLLECCOB, NPOTEKALUIMX Ha IOBEPXHOCTH HAHOCTPYKTYPHUPOBaH-
HbIX MaTepHaJoB.

dopMUpoBaHHe KaTaTMTHYECKUX LIEeHTPOB cepebpa B TOHKUX IJIEHKaX.

KrHeTnyeckue napaMeTpbl KaTaJIUTUYECKUX peaKL Uil B TOHKUX MJIEHKaX.

MeToauuyecKue MaTepuasbl AJis NPOBeJeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[lIkasia olleHMBaHUS 3HAHU W, YMEHUW U HABBIKOB SIBJISIETCS €JUHOM [1J1S1 BCEX AWCLUIIMH (IpUBeJeHa B TabJiulie HUXKeE)

INKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT

3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ve, HO He CTPYKTYpUPOBaHHbIE CdopmupoBaHHbIEe cCUCTEMaTUYE-
3HAHUU 3HaHUA CKHe 3HaHUdA

YMmenusa OTcyTcTBHE B nesioMm ycrnemHoe, Ho He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YeCcKoe yMe-
yMeHUuH CUCTeMaTHU4yecKoe YMeHUe OTJleJIbHBIE IP06esibl yMeHUe (10- HUe

NyCKaeT HETOYHOCTHU HENIPUHLIUIIU-
aJIbHOTO XapakTepa)




HaBrbiku (Bﬂaﬂe- OTCYTCTBI/Ie Ha- Hanun4yue OT/JeJIbHbIX HABbI-

B nesioM, cdopMupoBaHHble HaBblKY, | CopMHUpOBaHHbIE HABBIKH, IpUMe-

HUs) BbIKOB KOB HO He B aKTUBHOU popme HsieMble IPU pellleHUuHU 3334
PE3YJIbTAT OBYYEHUA ®OPMA OLIEHUBAHUA
1Mo AUCHUILIMHE (MOAYJII0)

3HaTh: TEOpPETUYECKHE OCHOBBI IJIABHBIX Pa3/ieJIOB KOJIJIOUJHOU XHUMUH: IOBEPXHOCTHBIX SIBJIEHUH, | MeponpHUATUS TEKYILero KOHTPOJIs ycIie-
06pa3oBaHUsA U yCTOMYUBOCTH AU CIEPCHBIX CUCTEM, MEXaHU3MOB U 3aKOHOMEPHOCTEH MPOLeCcCoB, BaeMOCTH, YCTHBIM 0NPOC HA 9K3aMeHe
IPOTEKAIUX B ITUX CUCTEMAX
YMeTh: UCII0J1b30BaTh TEOPETUYECKHUE 3HAHUS [IJ11 00'bSICHEHUS MOJTYyYeHHBIX IKCIIepUMeHTa/lb- MepONpHUATUS TEKYILEro KOHTPOJIS ycIie-
HbIX pe3yJIbTaTOB BAaeMOCTH, YCTHBIM 0IpOC HA 9K3aMeHe
BJyiasieTh: HaBbIKaMU NPUMeEHEHUsI TEOPETUYECKUX OCHOB TPAAULMOHHBIX U HOBBIX Pa3/le/I0B XU- MepONpHUATUS TEKYILEero KOHTPOJIS ycIie-
MUY [IPU pelleHUH YieOHbIX M HAYYHbIX 33/1a4 B 06J1aCTH KOJIJIOUAHON XUMUHU BAEMOCTH, YCTHBIN OMPOC HAa 9K3aMeHe




