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YpoBeHb BbICLIEro 06pa3oBaHUA:
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Pabouas nporpaMMa paccMoTpeHa U of06peHa
Y4ebHO-MeTOUYECKON KOMUCCHeN paKyIbTeTa

(npoTtokous Ne1 ot 27.01.2017)

Mocksa 2017



Paboyas mporpaMMa JUCLUIJIMHBI pa3dpaboTaHa B COOTBETCTBHUU C CaMOCTOSITEJIBHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPaBJIEHUIO
noarotoBku / cnenuanbHoctd 04.05.01 «®PyHpaMeHTalbHas UM NpPUKJIAAHAsA XU-
MUs» (IporpaMMa clenyaainTeTa), yTBepxKaeHHoro npukasom MI'Y ot 22 urwona 2011 roza
Ne 729 (B pepakuuu npuka3oB MI'Y ot 22 Hoa6psa 2011 roga Ne 1066, ot 21 gekabpsa 2011
roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 ge-
kabps 2016 roga Ne 1671).

l'ox (roabl) npreMa Ha 0Oy4YeHUe




1. HauMeHoOBaHUe AUCUMIIMHBI (MOAyJs1) U36paHHbIe IJ1aBbl XMMHWH BellleCTB U MAaTEPHUaJIOB

2. YpoBeHb BhICLIET0 06pa30BaHUs — CELUAIUTET.

3. HanpaBsienue nogrotoBku: 04.05.01 ®yHaamMmeHTa/IbHAA M IPUKJIAAHASA XUMUSL.

4. MecTo aucuumnanHel (Moayas) B ctpyktype OOIl: BapuaTtruBHas yacTb OOII, 610k I1/.

5. [lnaHupyeMble pe3y/ibTaThl 00y4YeHUs 0 JUCLUIIIIMHE, COOTHECEHHBIE C IJIaHUPYEMBIMU pe3yJibTaTaMU OCBOEHUs1 06pa3oBaTeIbHOW Npo-

rpaMMbl (KOMIETEHLUSMHU BbIIYCKHUKOB)

KoMmnereHuus

[l1aHupyeMble pe3yJibTaThl 00yYeHHUs N0 AUCHUIIMHE (MOAYJII0)

OIIK-1.C. Cnoco6HOCTBb peliaTb COBpEMEHHbIE
npo6JieMbl PyHJaMeHTaJbHOU U IPUKJIAJHON
XUMMH, UCNI0JIb3ySl METOL0JI0TUI0 HAYYHOT O MOJ-
X0/la U cucTeMy GyHAaMeHTa/IbHbIX XUMHUY€eCKHUX
NOHSATHUU U 3aKOHOB

YMeTb aHa/IM3UPOBATh HAYYHYIO JIMTEPATYPY C LieJIbI0 BbIOOpA HaNlpaBJIeHUA U METO/I0B,
IpUMeHseMBbIX B UCCJI€IOBAHUH 10 TeMe BbITYCKHON KBaJIMPUKALLMOHHOU paboThI,

YMeTb: CaMOCTOATEIbHO COCTABJIATD IIJIaH UCC/IeJ0BAHUA

BsiageTh HaBbIKaMM NOKWCKA, KPUTHYECKOI'0 aHA/IM3a, 0000IeHUA U CUCTEeMaTHU3al U Hay4d-
HOM MHQOpPMaLUK, TOCTAHOBKHU LieJiel uccaeJoBaHUsA U BbIOOpa ONTUMAaJIbHBIX IyTed U MeTO-
JI0B UX IOCTHKEHUS

CIIK-1.C. Cnoco6HOCTBb UCN0/1b30BAaTh 3HaHUE
COCTaBa, CBOWCTB U 06JiacTel NpUMeHeHUs 0C-
HOBHBIX KJIACCOB MaTepUaJioB IIPU pellleHUH
npodeccruoHaIbHbIX 3aa4

3HaTh: cocTaBbl, PU3NKO-XUMHUYECKHE CBOMCTBA U 00J1aCTU NPUMEHEeHHs OCHOBHBIX KJaCCOB
COBpPEMEHHBIX MaTepHaJOB

YMeTb: BbIOMpATh MeTO/bl U METOAUKHU NOJy4eHUs BeleCTB U MaTepHUasIoB C 3alaHHbIM Ha-
6opoM napaMeTpoB

CIIK-3.C. CnocobHOCTb aHAJIM3UPOBATH TEXHOJIO-
rUYecKui npoliecc u pa3pabaTbiBaTh MEPONPUS-
THS T10 er0 COBEPLIEHCTBOBAHMIO Ha OCHOBE 3Ha-
HUM O METO/J|0JIOTUU pa3pabOTKU HOBBIX TEXHO-
JIOTUH N0JIyYeHHs BEleCTB U MaTEPHUAJIOB

3HaThb: MeTO0/10THI0 Pa3pabOTKH HOBBIX TEXHOJIOTUM NIOJIy4YeHHUd BellleCTB U MaTepHaJioB
YMeTb: aHa/IM3UPOBATh TEXHOJIOIUYECKYI0 CXeMY MOJIyYeHHUs 1|eJIeBOro IPOAYKTa, peJJia-
raTh CIOCOOBI MOBbILIEHUS ee 3GPEeKTUBHOCTH

CIIK-4.C. Cnoco6HOCTb NPUMEHATb 3HAHHUE KU3-
HEHHBIX IUKJIOB BeILleCTB U MaTepHaJioB JiJfl OIl-
TUMHU3al U YCJIOBUM UX 3KCIJIyaTal[dU U 9KOJI0-
ruyecku 000CHOBAHHBIX CIIOCOO0B UX YTUIU3A-
109071

3HAThb: )XH3HEHHbIE LOHKJIbI B€EeCTB U MaTepHuaJioB AJIA OIITUMHU3AlIHUHU YCJIOBHﬁ HUX 3KCIlJIya-
TallUHh U 3KOJIOTHYECKHU 000CHOBAHHBIX CIIOCOOOB UX YTUJIN3al N

YMmeTs: dHAJIM3UPOBATb KU3HEHHbIE€ IIUKJIbI BEIIECTB U MAaTE€PHUAJIOB OJIA OITUMH3AllUHU YCIIO-
BUH HX 3KCIIyaTallUHu U 3KOJIOTUYECKH 000CHOBaHHBIX CIIOCOO0B UX YTHUJINW3alUH

6. 06'beM JUCLUIIMHBI B 3a4€THBIX eJMHMLAX C yKa3aHWeM KOJIMYeCcTBa aKaJleMUYeCKUX UM aCTPOHOMHUYECKUX YacOB, BblleJIeHHbIX HAa KOHTAKT-
HY!0 paboTy 00y4yarolUXCcs ¢ npenojaBaTesieM (10 BUAaM y4eOHbIX 3aHSATUM) U HA CAMOCTOSITE/IbHYI0 Pab0Ty 00y4YaloIUXCS:




06sem ducyunauHbsl (Mody/s51) cocmasasiem 4 3auemHsix eduHUYbl, 8ce2o 144 uaca, usz komopuwix 80 wacoe cocmasisiem KOHMakmHuas paboma cmy-
denma c npenodasamesem (36 yacos 3aHAMUSA A1EKYUOHHO20 muna, 36 4acos- 3aHAmusi CeMUHapcKo20 muna, 4 yaca - 2pynnogsle KOHcyabmayuu, 4
uaca — nNpomMeNcymouHbslll KOHMpoaAb ycnegaemocmuy), 64 yaca cocmasassem camocmosimebHas paboma cmyodeHma.

7. BxogHble TpeboBaHUA [/l 0OCBOEHUSA JUCLUILJIMHBI (MOAY/s), IpeJBapUTe ibHble yca0BUA. O6ydarouncsa JoIKeH

3HaTh: OCHOBHbIE 3aKOHBI U TeOpeTHUYeCKHe MO0JIOKEHUS] HeOpraHU4eckol U GU3MUecKON XMMUM, XMMUIO 3/71eMeHTOB, [lepuonyeckuil 3aKoH U
Cl1e CTBUSA U3 HETO

YMeTb: aHa/IM3UPOBATh HAYYHYIO JIMTEPATYPY C LieJiblo BbIOOpa HaNlpaBJleHHWs U MeTO/I0B, IPUMeHAEeMBbIX B MUCC/Ie€J0BAHUH 10 TeMe BBIITyCKHON
KBaJINPUKALLMOHHOM paboThl, CAMOCTOSATENbHO COCTABJATD IJIaH UCCJIeJOBAaHUSA

BJiajeTh: HaBbIKaMU IIOMCKA, KPUTHUYECKOI0 aHa/IM3a, 060011eHHU U CUCTeMaTHU3al M1 Hay4HOU WH(OpPMaLlMK, IOCTAaHOBKH LieJiel hcCeJ0BaHUSA
Y BbIOOpA ONTUMAJIBHBIX IyTEHX U METO/0B UX JJOCTHXKEHHS, COBpPEMEHHbIMU MeTOJaMHU U3Y4eHHs BellleCTBa U MaTepHaJIOB U CIOCOOHOCTbIO
TpaHCcPOpPMHUPOBATH NOJTYyYeHHbIe 3HAHUSA Ha Jipyryue 06J1aCTU HAyKU

8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMmeHoBaHMe M KpaTKoe cogep- | Bcero B ToM uucie
»KaHUe pa3jesioB U TeM AUCI M- (4acsi)
JIMHBI (MOAY.If), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAeNCTBUM Cc peno- | CamocrosaTe/bHas pa6o-
AaBaTeJsieM), 4achbl Ta 00y4auierocs, 4achl
dopma npomeKyTO4YHOM aTTECTA- M3 HUX 13 HUX
MY N0 AMCUMILIUHe (MOAYJI10)
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Koopaunannonnas xumust 4 4

CymnpamonekynsipHas XUMUs 4 4

KucnoTsl u ocHOBaHUS 2 2

XuMHsL KIIACTEPOB, YIIbTPAUCIIEPCHBIX U 4 6 4 32
HAaHOYaCTHI]

Karanuz, kaTanuzaTopsl 1 KaTaluTAYE- 6 6

CKHE ITPOLCCChI

MeToap! akTHBaLlMM XUMUYECKUX PEaK- 6 6
185071
Tepmobapuueckuii CHHTE3 4 2
144 36 36 4 4 80 64

9. O6pa3oBaTe/ibHbIE TEXHOJIOTUH:
-IIpUMEeHeHHe KOMIIbIOTEPHBIX CUMYJIATOPOB, 06pab0TKa AJaHHbIX HA KOMIIbIOTEpPaX, UCI0JIb30BaHHe KOMIIbIOTEPHBIX IPOrpaMM, yIpas-
JIF0LUX Npubopamu;
-UCII0JIb30BAHHE CPeJCTB AUCTAHLIMOHHOI'O CONIPOBOX/AEHHUA Y4eOHOr 0 NpoLecca;
-penojaBaHue JUCLHUIJIMH B opMe aBTOPCKUX KypCOB 10 MpOorpaMMaM, COCTaBJI€HHBIM Ha OCHOBE pe3y/IbTaTOB UCCleJOBaHUN HayYHBIX

mkoJs MI'Y.

10. Yye6HO-MeTOAUYECKHE MaTepHaJIbI AJI CAMOCTOATEIbHOM Pa6oThl IO AMCHUIIMHE (MOLYJII0):

CTy,CLeHTaM IpeaocCTraBJjdeTcd IporpaMMa Kypca, 1Jjial 3aHATUH U 3alaHUA 014 CaMOCTOSITE/IbHOMN pa6OTbI, Ipe3eHTaluHu K JIEK-
IHWOHHbIM 3aHATHUAM U ME€TOJHUYECKHUE MOCOOUS.

11. PecypcHoe obecneyeHue:



e JlepedyeHb OCHOBHOM Y BCIIOMOTraTeJIbHOW y4eOHOM JIMTEPATyPhl KO BCEMY KypCy
OcHoOBHas JiuTEpaTypa

[llpaiiBep [., ITkuHC I1. Heopranudeckas xumus. M.: Mup, 2004.

Kwmypko 11, KazakoBa E.®.,, Ky3unenos B.H., luenko A.B. O6uasa xumus. M.: Akagemus, 2011.

KapaneTtbsaun M.X., [ipakus C.U. O61asa u Heopranudeckas xumus. M.: Xumus, 2001.

KoTtToH ®., Yunkuncon />x. CoBpeMeHHast Heopranudeckas xumus. T. 1-3. M.: Mup, 1969.

Tpetbsikos 10./l., MapTeiHeHko JL.U., 'puropees A.H., luBazase A.10. Heopranuyeckas xumusd T. 1, 2. M.: Xumusd, 2001.
Xbtou [Ix. Heopranvnueckasi XMMHs: CTPOEHUE BellleCTBa U peaKIMOHHas Crocob6HOCThb. M.: Xumus, 1987.

ok Wi

Jlono/IHMTEe/IbHAS JIUTEPATYPa

=

['wnnecnu P, Xaprutrau U. Mojiesib OTTaNIKMBaHUSA 3JIEKTPOHHBIX MTap BaJIEeHTHOM 000JI0YKHU U CTpOeHUe MoJieKy/1. M.: Mup, 1992.
J/bxoHcoH /l. TepMoaHaMUYeCKHe aclleKThl HEOpraHuyeckor XuMuu. M.: Mup, 1985.

Jparo A. ®usuveckue meTobl B xuMuu. T. 1, 2. M.: Mup, 1981.

Kapanetbany M.X., /Ilpakun C.M. CTpoenue BelecTBa. M.: Beiciu. k., 1978.

Koctpomuna H.A., Kymok B.H., Ckopuk H.A. XuMusi KoopAHHAMOHHBIX coeJuHeHUH. M.: Boicul. mik., 1990.

KykywkuH 10.H. Xumus kooparvHanMoHHbIX coefuHeHU . M.: Boiciu. k., 2001.

HekpacoB B.B. OcHoBbl 0611e#t xumuu. T. 1, 2. M.: Xumus, 1972—1973.

CrnuusbiH B.Y., MaptbeineHko JI.U. Heopranunyeckas xumus. T. 1, 2. M.: U3xp-Bo MI'Y, 1991, 1994.

Yrau [.A. O61as u HeopraHuvyeckass XuMus. M.: Beicur. mk., 2001.

10 Yasuic A. CTpyKTypHas Heopranudeckas xumusd. T. 1-3. M.: Mup, 1987.

© O NG A WN

11.Ctupg 1x.B., 3tBYA [Jx.JI. CynpamonekynsapHasa xumud, T.1,2, M. AkagemkHura, 2007.
12.TlanuueB C.A., O da A.f. Xumus. OcHOBHbIe MOHATUSA U TepMUHbL. M. Xumus, 2000.

MaTepuasibHO-TEXHUYECKOE 00ecnedeHue: Clel[HalbHbIX TPeOOBaHUM HET, 3aHSITHSI TPOBOJASATCS B 06bIYHON ayJTUTOPUH, OCHAIIlEHHOW JJOCKOU U
MeJsioM (dsioMmacTepamu)

12. fI3bIk npenojaBaHus — pyCCKUU



13. [IpenogaBaTesiu: 4.X.H., [JI.H.C. BysibideB bopuc MuxanioBu4

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /Jisl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pas1bl OLEHOYHBIX CPEACTB JJIs1 TEKYILEro KOHTPOJIS yCBOEHUSI MaTepuasia U MPOMeXKyTOYHOHM aTTecTalUu - 3k3aMeHa. Ha sk3ameHe npoBepsi-
eTCs JOCTXKEeHHE TPOMEXKYyTOUHBIX UHAMKATOPOB KOMIETEHI[UH, TepeYrCIeHHbIX B I1.5.

Bonpocsl K 3Kk3aMeHy

MoHHas cBA3b — CMbICJ IOHATUN «KHEHANPaBJIEHHOCTb U HEHACHIILA€MOCTb.

Cnoco6bl BeIpaXkKeHUsI U OLeHKH 3JIeKTPOOTPULLATE/IbHOCTH 3JIeMEeHTa.

O6s1acTb TOMOT€HHOCTH U HECTEXHOMETPHUS BeleCTBa, AaJbTOHU/bI, 6€pPTOIIU/BI.

lIBUTTEp-NOHBI, O€TaWHBI, UJIHABI, KAPOKATUOHBI U KAPOAHUOHBI.

KoBasieHTHas CBSI3b — CMbICJI TOHSTHH «HACBIIIAEMOCTb U HAPABJIEHHOCThbY.

['mbpuarsanus, MeTo/ MOJIEKYJIIPHBIX OpOUTaIen

KoBasieHTHBIe CBA3U MeTaJ/lJI-MeTaJll.

MHorouneHTpoBbIe CBA3U.

9. MertannnyecKas CBA3b.

10.30HHas Teopuda

11. MeTaniu3anus BellecTBa, U3MeHEeHHEe 3aCeIEHHOCTU OpOuTasiel Npu AeNCTBHUU JaBJIEHUS.

12. OnpepesieHne BaJIeHTHOCTH, CTEIIeHU OKUC/IeHUS, KOOPJUHALMOHHOTO YXACJIA, TUIIepPBAJIEHTHOCTb.

13.3KcTpeMasibHble CTENEHU OKHCJIEHUS 3J1IeEMEHTOB B HEOpPraHWYeCKHUX COeJMHEHHUAX, CIOCOOb] CTaOUIN3a MU

14.HeBasieHTHBbIE U cienupuiecKre B3aUMOeHCTBUSA, KJaccuUKals, T-Tt CTIKHHT.

15. loHOpHO-aKLleNTOPHBIE, JATUBHBIE U arOCTUYeCKHEe CBA3U.

16. Henepexo Hble 371eMeHTbl, 0COOEHHOCTH 3JIEKTPOHHBIX KOHPUTYypaLMH S U P 3JIeMEHTOB, XapaKTepHble CTelIeHU OKUCJIeHHs, iuaroHaJb-
HO€ CXO/ICTBO CBOWCTB COeJMHEHHUM.

17.Tlepexonnsble d, f, g 3ieMeHTBI, 3JIEKTPOHHBbIE KOHPUTYpALUH, BaJIeHTHbIE OPOUTAJIM, XapaKTepHbIe U HEOObIUHbIE CTENIEHU OKUCIEHUS.

18.IlpeameT cynpaMoJIeKyJIIPHON U KOOPAUHALMOHHOW XUMUH.

19.KnaTpaTbl WM coeJUHEHUS BKJIIOYEHUS, KJacCUPUKALUAL.

20.T'a3oBble rugpaThl. CTpYKTypa U HOMEHKJIATypa.

21.MaKpOUMKJIbI U IpyTrUe X0351HCKUe MOJIEKYJIbI.

22.WHTepKa/iMpoOBaHHbIE COeJUHEHHUS C TO3ULUN CYyIPAMOJIEKYIIPHON XUMUU.
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23.MosieKyJisipHble KOMIIBIOTEPHI, IPe0Opa30BaTeIN COJTHEYHOU IHEPTUH, KaTaJIU3aTOPBL.
24.Teopusa BepHepa, JOHOPHO-aKLENTOPHAsA CBA3b.

25.0cHOBHbBIE OHATHSA, HOMEHKJIaTypa JIMFaH/ 0B, U30MePHUS, XUPaJbHOCTb.

26. Teopus KpUCTAJIMYECKOTO MOJIA.

27.Teopus 1oJis JUTAHLOB.

28.[IpuHLIMN N30106a/IbHOCTH.

29.IIpumenenue KC, MeTasokoMiieKcHbIM KaTanu3, OLED, skcTpakuus, pa3zesieHue.
30.KucaoTbel u ocHOBaHUSA 110 bpeHcTeay U JIbroucy.

31.BogopoaHblii MOKa3aTelb.

32.Knaccudukanus Kucaor mo JIbroucy.

33. dyHkuusa 'aMMeTa U CynnepKUCIOTHI.

34. JKecTKkue 1 MATKHE KUCIOTHI.

35.PacTBopuTeN M KaK KUCJIOTHI U OCHOBAaHUA.

36. TUnbl XUMHUYECKOT'0 KaTaJlu3a.

37.0CHOBHBbIE XapaKTEePUCTUKHU KaTaJIrU3aTOPOB.

38.Teopuu XUMHUYECKOTO KaTa1U3a.

39.TeTeporeHHbIN ¥ TOMOTE€HHBIW KaTaJIU3.

40.Heopranuyeckue KaTaJu3aTopbl B HePTEXUMUH.

41.1lursiepoBCKUI KaTaM3 U €r0 BApUaAHThI B IPeBpallleHUsAX 0/1epUHOBBIX YTJIEBOAOPOJOB.
42.MeTo/ibl IOJIy4YE€HUSI META/JINYECKUX KJIACTEPOB, HAHOYACTHUI] U MOJIEKYJISIPHBIX KJIACTEPOB.
43.3aBUCHMOCTb GU3NYECKUX U XUMHUYECKUX CBOMCTB BellleCcTBa U pa3Mepa YacTHlLL.
44.MeTO/ibl JUAaTHOCTUKH META/LJINYECKUX U MOJIEKYJIIPHBIX KJIACTEPOB.

45. CBfI3b B KJ1acTepax, NpaBujo Yauaa.

46. Knacrtepbl B KaTa/lM3e, HAHOCTPYKTYPbI, HAHOMaTepUuasibl U UX IPUMeHeHHe B XUMUU U MaTepHaoBeleHUH.
47.TepMoArMHAMHUUY€ECKHE TapaMeTpPhl, ONpe/esolie CKOPOCTb XMMUYECKOU peaKIuH.
48. BsiussHHe pacTBOpPUTeEJIA.

49. MoHHBIE KUJKOCTH.

50.YpaBHeHUe AppeHHUyca, OTpaHUYEHUS UCII0JIb30BaHHUS.

51.30/1b-resb TEXHOJIOTHH.

52. ®daroupabl ¥ TEXHOJIOTHUHU C UX YYaCTUEM.

53.TBepaodasHble peakiiys, MEXaHOXUMHUS.

54.BnusHue JaBJeHUs Ha IpOoTeKaHUe TBep0dpa3zHON peaKUu.



55.T'a3oda3Hble peakUy, TPAaHCIOPTHbIE PEAKIHUH.

MeToauyeckue MaTepHUuaabl 4J14 IPOBEACHHUA IpoLeaAypP OUEHUBAHUA pPe3y/ibTaTOB 06yqel-m;l

[lIkasa olleHMBaHUS 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J151 BCEX AWMCLUIIMH (IpUBeJieHa B TabJiulie HUXKeE)

INKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTcTBUE @®parMeHTapHble 3HAHUSA O611ve, HO He CTPYKTYpPUPOBaHHbIE CdopmupoBaHHbIE cCUCTEMaTUYE-

3HaHUU 3HaHUA CKUe 3HaHUud
YMeHusa OTcyTcTBUE B nesiom ycneuiHoe, HO He B 1iesioM ycneuHoe, HO cofiepskalliee | YcheuHoe U CUCTEMaTU4YeCKOoe yMe-
yMeHUM CUCTEMATHUYECKOE YMEHUE OTJeJibHble NPOo6esbl yMeHUe (J10- HUe

aJIbHOT0 XapakTepa)

MyCKaeT HETOYHOCTH HEITPpUHIHIINU-

Hanuune OTAEJIbHBIX HABbI-
KOB

OTcyTcTBHE Ha-
BBIKOB

HaBbiku (Bi1age-
HUA)

HO He B aKTUBHOU popMe

B njesioM, copMupoBaHHbIE HaBbIKH,

CdopMUpoOBaHHbBIE HABBIKY, IpUMe-
HsieMble NPU pelleHUH 33434

PE3YJIbTAT OBYYEHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OIEHUBAHHUA

3HaTh: cOCTaBbl, PU3UKO-XMMHUYECKHE CBOMCTBA U 006/1aCTH NPUMEHEHHSI OCHOBHBIX KJIaCCOB COBPEMEH-

HBIX MaTepHaJIoB
3HaTbh: MeTo/10/10THI0 pa3paboTKU HOBBIX TEXHOJIOTUH NOJy4eHUS BeleCTB U MaTepHUaJoB

3HaTh: ’KM3HEHHbIE [JUKJIbI BEIleCTB U MaTepUasIoB Js1 ONTUMU3AL UM YCAOBUHM UX IKCIJIyaTalluU U
3K0JIOTUYeCKU 000CHOBAHHBIX CIOCOO0B UX YTUIU3ALUHU

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, yCTHBIN ONPOC HA IK3aMe-
He

YMeTb: aHa/IM3UPOBATh TEXHOJOTUYECKYIO CXeMY MOJy4YeHUs LieJIeBOro NPpOoAYKTa, Ipe/jaraTb Cloco6bl
noBbIlIeHUS ee 3PPEKTUBHOCTHU

YMeTb: aHa/IM3UPOBaTh )KU3HEHHbIE LIUKJIbl Bell|eCTB U MaTepHUaJsIoB /iJIs1 ONTUMU3ALMU YCIOBUM UX
3KCITyaTal MU U 9KOJIOTHYECKU 0600CHOBAHHbBIX CIOCOO0B UX YTUIU3ALUU

YMeTb: BbIOUpATh METO/ bl U METOAMKHU 110J1y4eHHs BellleCTB U MaTepuasioB C 3aJaHHbIM Hab0poM na-

paMeTpoB

MepONpHUATUS TEKYILEro KOHTPOJIS yC-
IIeBAa€MOCTH, YCTHBIN ONPOC Ha IK3aMe-
He
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YMeTb aHa/IM3UPOBATh HAy4YHYIO JINTEPATYPY C LieJIbI0 BbI60pa HanpaB/ieHUs U MeTO/[0B, IPUMeHsie-
MBbIX B UCCJIEJlOBAaHUHU 110 TEMe BbINYCKHON KBaJIMPUKALMOHHON paboThI,
YMeTb: caMOCTOSITE/IbHO COCTABJIATD IIJIaH UCC/IeJ0BAHUSA

BriazieTh HaBbIKaMU IOMCKA, KPUTUUYECKOI0 aHa/IN3a, 000011eHUs U CUCTeMaTU3al MU HaydYHOU UHOP-
Malluy, IOCTAaHOBKH ILieJiel UCCIeJOBaHHSA U BbIOOpA ONTUMAJIbHBIX IIyTeH U MeTOZ0B UX JJOCTUXKEHUSA

MepOoNpUATUSA TEKYLLEro KOHTPOJIA yC-
11eBaeMOCTH, yCTHBIN ONPOC HA IK3aMe-
He
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