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[Iporpamma  yueOGHOM  AucUMIUTMHBI  «bHOXMMHS»  COCTaBl€eHa Ha  OCHOBAaHHMH
['ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTaHIApPTAa BBHICHIEr0 NPOGECCHOHATHHOTO 00pa3oBaHUs
(I'OC BIIO) Houeuxoit Haponuoit Pecyonuku (JJHP) mo manmpasnenuio noarorosku 04.03.01
XuMHs, YTBEpXKICHHOrO IpHKa3oM MunuctepctBa obpasoBanus u Hayku JIHP Ne 454 ot «20»
anpens 2016 r.;

[lopsiaxka opraHu3anmuu y4eOHOro mpoiecca B 00pa30BaTEeNbHBIX OpPraHM3ALMAX BBICIIETO
npodeccuoHaIBHOT0 0Opa3oBanus Jlonenkoir Haponnoit PecnyOiuku, yTBEp)KIEHHOIO IIPUKA30M
MunucrepcrBa o6pazoBanus u Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 1.;

y4eOHOro IUIaHA M OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl BBICIIETO IMPOGECCHOHATBHOTO
oOpa3oBanus HampasieHuss noarotoBku 04.03.01 Xwumms, paspaboranssix B [0V  BIIO
«/loHenKnii HallMOHAIBHBIA YHHUBEPCUTETY.

Pa3zpaboTuuk:
Crapumii npenoiaBarens Kapeaps
OMOXUMHHU M OPTraHUYECKONH XUMHUH Hopomxkesuu B.C.

IIporpaMma y4eOHOM IUCHMIUIMHBI YTBEpXK/ICHAa Ha 3acefaHWd Kadeapbl OHOXMMHM M
OPraHUYeCKON XUMHUHU
IIpotokon Ne 10 ot « 13 » anpens 2020 r.

-
W.o. 3aB. xadenpoit OMOXUMHH B OPraHHYECKON XMMUH (%Oﬂ{ O.B. bapanosa
N (/ 7

Ilporpamma y4eOHON JMCHUIUIMHBI OJO0OpeHA Y4eOHO-METOAMYECKOH KOMHCCHEM
XHUMHYECKOTO (haKyIbTeTa
ITporoxon Ne 3 ot «15» ampens 2020 r.

ITpencenarens yueOHO-METOqMUECKOM bl

KOMHCCHH (aKyJIbTeTa ‘4/}4 - H.B. sI610ukoBa
A
V




1. OBJIACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYUEBHOM
NPOIIECCE:

JucuumnuHa «buoxumusy SBISETCS BapUATUBHOM YacThi0 MPO(ecCHOHATBLHOTO OJoKa
JUCHUTIINH TOJATOTOBKHU CTyAeHTOB 1o criennanbHocT 04.03.01 Xumus. OcHoBbIBaeTCsl Ha 0ase
3HAHWMA, YMEHUN M KOMIIETEHITUH, MOMYYEHHBIX O0yUYaIONUMUCS MPU U3yYEHUU TAKUX JUCUIUTUINH
KaK, HEOpraHu4YecKass XUMHsI, OpraHu4YecKast XuMusl, pru3ndeckasi XuMHusi, aHaTUTHIECKas XUMUS.

2. CTPYKTYPA JUCIUIIVINHBI

Xapaxmepucmuka yueonoi Oucyuniunvl

Hanpasnenrne noarotoBku 04.03.01 Xumus
[Tpodwib
OO6pazoBarenpHas mporpaMmma OakayiaBpuaT
Kpamudukarus
KonnuecTBo coniepkaTtenbHbIX MOTYJICH 2
JuctummHa 6a30Boi / BApUaTUBHOM Y4acTu "
. JucnuninHa BapuaTBHOMN 4acTu
00pa3zoBaTebHON MPOTPaMMBbI
®opwmbl kouTpoJist (MK, sk3amen, 3auer) MOJYJIbHBIN KOHTPOJIb, YK3aMEH
TMoxasaTem ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHS
KonudecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 4.5
T'ox moaroroBkxu 4
Cemectp 7,8
KonnyecTBo yacos 162
- JICKIIMOHHBIX 60
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 24 (8)
- CAaMOCTOSITEIILHOM pabOTHI 78
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE
HenenbHoe KOMTMYECTBO YaCOB, 5,4
B T.4. ayAUTOPHBIX 24(7),44(8)
3. Onucanmne JUCHUILINHBI

Henu nucuuruiiHbl: (GOPMHUPOBAHUE TIPEACTABICHUN O XMMH3ME XUBOW MaTepHUH, W3ydeHUE
OCOOCHHOCTEH XHWMHUYECKOTO CTPOCHHUS, XHUMHUYECKUX CBOWCTB M OHOJOTHYECKUX (PYHKIUN
BOKHEUIINX KJIACCOB OMOJIOTHYECKHA aKTUBHBIX COCAMHEHUN: aMHHOKHUCIIOT, O€IKOB, HYKJIEHHOBBIX
KHUCIIOT, YIJIE€BOJIOB, JIUMHUIOB, MyTEH WX XUMHYECKUX TMPEBpAIICHUN B JKUBBIX OpPraHU3Max H
3HAYCHMsI ATUX TMPEBPAIMICHUN I TTOHUMaHUS (PU3UKO-XMMUYECKUX MOJICKYJISIPHBIX MEXaHHU3MOB
HACJICICTBEHHOCTH U M3MEHYHMBOCTH, PETYJSIUU M aJanTallii;pacCMOTPEHUE Ha MOJCKYISPHOM
YPOBHE TIPOIIECCOB, JIEKAIUX B OCHOBE YXU3HH, PACKPHITHE (PU3ZHMKO-XUMHUUECKOW CYITHOCTH BCEX
JKU3HEHHBIX SIBJICHHI.

3a0auu: B 00JaCTH HAYYHO-MCCJIEN0BATEJIbCKON JeSITeJIbHOCTH — BBINOJHEHUE
BCIIOMOTaTENbHBIX MPO(ECCUOHANBHBIX (YHKIIMA B HAYYHOU EATEIHHOCTH (TIOJrOTOBKA 0OBEKTOB
WCCJICIOBaHMM, BBIOOP TEXHWYECKMX CPEICTB M  METOJOB  HCIBITAaHUH, TPOBEACHHUE
OKCIIEPUMEHTAJBHBIX  UCCICIOBAHWA TIO 3aJlaHHON  MeToauke, 00paboTKa pe3ylnbTaToB
AKCTIEPUMEHTA, MIOJATOTOBKA OTYETA O BBHITIOJIHEHHOU padoTe);
B odacTu NMPOU3BOJACTBEHHO-TEXHOJIOTHYECKOI  [1eSiITeJIbHOCTH  —  BBHITIOJHEHHE
poeCCHOHABHBIX (YHKIIMA B OTPACIAX OSKOHOMHKH, CBSI3aHHBIX C XUMHUEH (ympaBlICHHE
BBICOKOTEXHOJIOTHYHBIM XUMHYECKHM 000pyAIOBaHHEM, padoTa ¢ MH(OOPMAIIMOHHBIMUA CUCTEMAaMU,
MOATOTOBKA OTYETOB O BHITIOJIHEHHON padoTe);




Tpebosanua Kk pesyromamam 0céoenus oucyunaunwl. llponecc U3ydyeHUss AUCHUIIIMHBI
«XHUMHUYECKHNE OCHOBBI OMOJIOTMYECKUX IPOIECCOB» HaIpaBleH Ha (OPMUPOBAHUE DJIEMEHTOB
cinenytomux komnereHui B coorBercTBUU ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOATOTOBKH
04.03.01 XumMus u OCHOBHOW 00pa3oBaTENbHON MPOTPAMMBI BBICHIETO MPOGHEeCCHOHATHLHOTO
00pa3oBaHMs HAMIPABICHUS MTOJITOTOBKH:

a) oowexyarvmypusix (OK): ciocoOHOCTBIO K caMOOpranu3aiuu u camooopazosanuto (OK-7);

0) oowenpogpeccuonanvupix (OIIK): CcnocOOHOCTBIO WCIONB30BaTh IMOJYUYCHHBIC 3HAHUS
TEOPETUYECKUX OCHOB (DYHIAMEHTAIbHBIX Pa3/IelOB XUMHH IPU PELICHUH MPOPEecCHOHATbHBIX
3agauy (OIIK-1), BnajmeHneM HaBbIKAMU IPOBEAECHUS XHUMHUYECKOTO 3KCIEPUMEHTA, OCHOBHBIMU
CUHTETHMUYECKUMHU U aHAIUTUYECKUMHU METOJaMHU MOTYYESHUS U UCCIIeI0BaHUS XUMUYECKUX BEILIECTB
u peakiuit (OIIK-2); cmocoOHOCThIO HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
nuctuuiinH B npodeccronansHoit nestenbHocTr (OIIK-3); cmocoOHOCThIO pemiaTh CTaHAApTHBIE
3aJauid IpOEeCCUOHATBLHON JAEATENbHOCTH C HCIOJIBb30BAaHHEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTMM C Y4YETOM OCHOBHBIX TpeOoBaHUN HH(OPMALMOHHON
6e3onacaoct (OIIK-4); ciocoGHOCTBIO K MOMCKY M MEpBUYHON 00paboTKe HAyYHOH W HAY4HO-
texuudeckon wuHpopmaruu (OIIK-5); 3HaHMEM HOPM TEXHUKH O€30MaCHOCTH W yMEHHEM
peanu3oBaTh UX B J1a0OPaTOPHBIX M TeXHOJIoruueckux ycnosusax (OITK-6).

6) npogeccuonanvnvix (IIK): CcrnocoOHOCTHIO BBIMOJHATH CTAHAAPTHBIC OMNEpaIuu IO
npeiaraeMeiM MeToaukam (I1K-1); cnocoOHOCTBIO MPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH PAa3BUTHS XMMUYECKOW HAYKH MPH aHAJIU3€ MOJYyYEHHBIX Pe3yIbTaToOB
(ITK-4); crmocoOHOCTBIO TONy4YaTh M 00pabaThIBaTh pe3yJlbTaThl HAyYHBIX AKCIEPUMEHTOB C
MOMOIUIbI0 COBPEMEHHBIX KOMIbIOTepHBIX TexHojoruu (I1K-5); cmocoGHOCThIO HCIONIB30BATH
OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKOW HAyKu U (yHIAaMEHTaIbHble XUMHUYECKHE MOHATHUS MPU
PEIICHNH KOHKPETHBIX MPon3BOACTBEeHHBIX 3aaa4 (ITK-8).

B pe3yabTare 0CBOCHUS TUCHHUILUIUHBI 00y4AIOIIMIACH 10JIKEH:
3Hamb: CTPOCHHUC U CBOIICTBA OCHOBHBIX XHMHYECKUX KOMIIOHEHTOB JKHUBOU MaTCpHru;
OCOOCHHOCTH CTPYKTYpbl M (YHKIMOHHUPOBAHUHM OENKOBBIX MOJEKYJI U HX KOMIUIEKCOB Kak
HOCHTEJICH JKU3HH; COBPECMCHHBLIC MTPEACTABIICHUA O 6PIOKaTaJ'II/I3e; MNPUHIUIT KOMIIJICMCHTAPHOCTHU B
ctpoennu HK u ero 3Hauenue B OMOCHHTE3€ MPUPOIHBIX TOJTUMEPOB;
YMemp: CHCTEMATH3UPOBAaTh M 0000INATh 3HAHMS, IMOJYYCHHbIE TMPH M3YyYCHUU JaHHOM
JUCIUIUIMHBI U JPYTUX UCTOYHUKOB MH(POpPMAIUH; CBOOOIHO, IPAMOTHO H3JIaraTb TEOPETUYECKHE
MOJIOKCHHA 110 OCHOBHBIM BOIpPOCaM XHMHUU 6I/IOJIOFI/I‘IGCKI/IX mponeccoB; HCIOJIL30BATh
MOJTyYEHHBIE 3HAHUS ISl U3YUEHUS] IPYTUX TUCIUILIMH XUMUYECKOTO 1IUKIIA;
eaoemsy: COBPpCMCHHBIMU TMPCACTABJICHUAMU O XUMHYCCKHUX OCHOBAX JKU3HCHHO BaXKHBIX
MIPOLIECCOB U SBJICHUIN U UX PETYIISIIIH.

4. Copepxanue TUCUMILIMHBI M (OPMBI OPraHu3alMy y4eOHOI0 Mpouecca

[TopsinkoBsIii Kparkoe conepxxanmne TeMbl
HOMED U TeMa

Cooeprcamenvnutit mooyno 1 beaxu, hepmenmot

Tema 1. benku Buonornyeckas poiab 6e1KOB. AMHUHOKHUCIIOTHI KaK CTPYKTYpPHBIE €IHMHULIBI
oenkoB. Kmaccudukamuss aMHHOKUCIOT TIO TIPUPOJIe OOKOBOTO pajauKaa.
OU3NKO-XMMUYECKHE CBOWCTBA aMUHOKHUCIOT. CTPYKTYpHAsk OpraHu3anus
OenkoB. Tumel cBsi3el, cTaOMIM3UPYIONIMX MOJIeKyny Oenka. [lepBuunas
cTpykrypa Oenka. OrmpeneneHue aMUHOKHCIOTHOTO COCTaBa OEJKOB.
VYcraHOBIEHHE TEPBUYHONW CTPYKTYPBl MOJIEKYdbl Oenka. Mogenn
BTOPUYHON CTPYKTYpHI Oenka. TpetnuHas cTpykrypa 6enka. [ mobynsapHbie
u  GuOpumsapasie Oenku. YerBepTuuHas CTpykTypa Oenka. Poib
HEKOBAJICHTHBIX CBs3ed B CTAOMJIM3AIMM YETBEPTHYHOW CTPYKTYPHI.




®dusnko-xuMuueckrue cBoricTBa OenkoB. Kmaccudukamus OenkoB 10
XI/IMI/I‘ICCKOMY CTpOGHI/IIO, OTOCJIBHBIC HpeIICTaBI/ITeJII/I HpOCTBIX 1 CIIOXXHBIX
OEIIKOB.

Tema 2.
Depmenmot

Xumuyeckas mpupona. JlokazarenscTBa OETKOBON HPUPOIBI (PEPMEHTOB.
CgoiictBa ¢epmenToB. CnenuuuHOCT AEUCTBUSA. AKTUBHBIA IIEHTP
¢depmentoB. CTpoeHHE AaKTUBHOTO LEHTpa, (YHKIMOHAIBHBIE TPYIIIIHI
AMUHOKHCIIOT B AKTHMBHOM LEHTpE. AKTUBHBI LEHTP XUMOTpPHUIICHHA.
Teopun ®umepa u Komutanga. Teopuum ¢(epMeHTaTHBHOIO KaTalu3a:
afcopOImoHHass W (PepMEHT-CyOCTpaTHOTO KOMIUIEKca. MexaHu3M
necTBusl (hepeMEeHTOB-IPOCTHIX OENKOB Ha MpHUMEpPEe XUMOTPHIICHHA,
aleTUIIXOJMUHACTEepa3bl. MeXaHu3M  JIeHCTBUS  (PEPMEHTOB-CIOKHBIX
6enxoB. Kodepmentsl. Perymsamust  ¢GepMeHTaTUBHOM  aKTHMBHOCTH.
AKTHUBATOpBI u MHTHOUTOPBI. Annocrepuyeckas peryasuus
¢depmenTatuBHONW  akTUBHOCTH. Kiaccupukamuss ©  HOMEHKJIATypa

dbepmenToB. M3ohepMeHTHI.

Cooepycamenvnviit.  mooyne 2  Hyxkneumnosvie  Kuciomol.
Mampuunsle Ouocunmesvt

Tema 1
XuMus
HYKJIEMHOBBIX
KHUCJIOT

HyxkJjienHoOBBIe KHCJI0THI. MaTpuuHble OMOCHHTE3bl. XUMHYECKUH COCTaB
HYKJIEMHOBBIX Kuca0T. CTpykTypHas opranusanus. IlepBuunas cTpykTypa
HYKJIEMHOBBIX KHUCIOT. BTopuunas ctpykrypa JHK. Mogens aBoitHo#H
cnupanmu YorcoHa u Kpuka. Tpermunas crtpykrypa JHK. Btopuunas,
tpetuuHas cTpyktypa PHK. OcnoBubie tTunei PHK: wmarpuunas,
TpaHCIOpPTHAs, pubdocomainbHasl. DU3UKO-XUMHUECKUE CBOMCTBA
HYKJIEUHOBBIX KHCIIOT.

Tema.2
MarpuuHnblie
OMOCHUHTE3EL.

MoJiekyasipHble MeXaHU3MBI INepefAadyd reHeTHu4ecko HHGopManuu.
buocunres JIHK. DOranbl pennukanuu: WHUOHALMSA, AJIOHTAIUsA,
tepmuHanus. IloBpexnenne JIHK non BozneiictBuem VY @-u3znydeHus.
Mexanusmbl penapanuu JIHK. buocuntes PHK. Dtanbl Tpanckpumnimu:
VHULMALNS, QJIOHTalUs,  TEpMHUHALUA. ITocTTpaHCKpUNLIMOHHBIE
IIPOLIECCHI.

buocunrte3 Oenka. Otambl TpaHciasuuu. llocTTpaHCHSAIIMOHHBIC
IIPOLIECCHIL.




TemaTn4yeckni nmjiaan

ConepxareJibHbIA MOAYJIb 1

KoanuecTBo 4acoB

3aounas popma oOyueHust
Ounas ¢gopma 00yueHust Ha 0a3e 001Iero cpeaHero
00pa3oBaHus
B T.4. B T.4.
Ha3zBanus coaep:xaTejibHbIX
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Tema 1. benku 30 | 6 6 | 18 30 2 2 26
Tema 2. DepMeHTHI 2% | 4 4| 18 26 2 24
Hroro no conepxkareabHOMY
woyso 1 56 | 10 10 | 36 56 4 4 50
Cojep:xareybHbIN MOTYJIb 2
KoanuectBo yacoB
3aounas ¢gopma
Ounas popma Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHusi
HaszBanus B T.4. B T.4.
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Tema 1. Xumus
HYKJIEUHOBBIX KHCJIOT
€UHO CJ10 26 4 4 | 18 26 2 24
Tema 2. MaTtpuuHbie 26 4 4 | 13 %6 6
OMOCHHTE3BI
Hmozo no cooeprcamens- 5 g g | 36 5 5 50
HOMY MO0y 2
Bcezo uacos
108 | 18 18 | 72 108 | 4 4 |100




5.  METOAUWYECKHUE PEKOMEHJIALIMU JUISI TIPOBEJAEHUA
JEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMBI JJeKIIMOHHLIX 3aHATHH

Ne Konuuecmeo
i Hazeanue memui waCos
1 |AMUHOKHCIOTBI, ICITHABI, OCIIKH. 16
2 |DepmeHTHI-OMOKATATN3aTOPHI 20
3 [XuMus HyKJIE€MHOBBIX KHUCIOT 16
4 [Marpuunbie OMOCHHTE3BI 8
BCEI'O 60
Tembl J1a00PATOPHBIX 3aHATHI
No Konuuecmeo
i Hazeanue memui wacos
1 |lIBeTHBIEC peakiyyi HA AaMUHOKHCIIOTHI U OCIIKH 4
2 |Peakimy ocakaeHUA U BHICAITMBAHUA OEIKOB 4
3 |Xpomatorpadus aMUHOKHCIIOT Ha Oymare 4
4 |AmMuiasza CIIFOHBI 4
5 |KauecTBeHHBIE peaKIIMM JUCaxapui0B 4
6 |[Hyxseonporeunabl 4
BCEI'O 24

6. METOIUYECKHE PEKOMEHJIAIIUMU I10 OPTAHU3ALIUU

CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB
Oprasusanus caMoCTosITeIbHON PadoThl CTYICHTOB

3agaHue 1J1s1 CAMOCTOAITEILHOM padoThl o TeMe «beskm»

Bapuanm 1

1. Ilentua comepKUT B CBOEM COCTaBE ajlaHWH, JIM3WH, TPOJIMH, JICWIIWH, BajduH. B
pe3yJbTaTe peakiMy MeHTanenTuaAa ¢ IMHUTPo(GTOpOH30I0M U nocienyromero ruaponnsa JJHD-
nentuaa 20% pacTBOpOM COJIIHOM KHUCHIOTHI Obul moiydeH JH®-amanuH, a mpu rugposiuse
KapOOKCHIIENTUIA30 - MPOJIUH. B TpunTHYeCKOM THApOIU3aTe HAliICHBI IBa MENTUAA: BAI-TIPO U
nu3-Basl. Hammmmre nepBUYHYIO CTPYKTYPY JAHHOTO NENTUIA, OCHOBBIBASICh HA COBOKYITHOCTH
MIPUBEJICHHBIX JAHHBIX.

2. Ecim B cucreMy, B KOTOPOH COAEPKUTCS (PEPMEHT TIIMKOT€HCHHTa3a B AaKTUBHOM
COCTOSIHMH, 100aBUTHh ()epMEHT KMHA3y INIMKOTEHCHHTA3bl U JlocTaTouHoe KonuuecTBo AT®, To
(bepMeHT moTepsieT CBOIO MEPBOHAYAIBHYIO aKTUBHOCTh. B 4eM mpuunMHa CHUKEHUS aKTUBHOCTH
riMKoreHcuHTasbl? Kakue ycrnoBusi HEOOXOIUMBIL, YTOOBI BEPHYTH (PEPMEHTY €ro aKTUBHOCTH?




JTH® -

7. UHANBUAYAJIBHBIE 3A TAHUSA

Oo0pa3zen 3aganus

EctectBeHHOE OosyeyTostoniee BEIIECTBO B UYEJIOBEUECKOM OpraHu3Me SIBISIETCS
nenTuaoM. KHCIoTHBIM ruapoinu3 3TOro MenTuaa Mokasall, YTO OH COJAEPKUT TIUIMLUH, JIEHLUH,
(dbeHunamaHUH W THUPO3UH B cooTHomieHun 2:1:1:1. Peakumst storo mnentuma ¢ 2,4 -
TUHUTPOPTOPOEH30JIOM, TOCIEAYIOMUNA THAPOIN3 U XpoMmarorpagpuyueckuii aHaau3 MPOIYKTOB
MOKa3aJiy, 4TO 00pazyeTcsi MPOU3BOAHOE

TUpO3uHA. YaCTUUHBIA THIPOJIN3 C MOMOIIBI0 XMMOTPUIICHHA MO3BOJHI OOHAPYKHUTh
JEHINH, TUPO3UH M KOPOTKUM menTul. ['uaponus 3Toro mentuaa Aajl MIULUH U (eHUIaTaHuH B

cooTHoItrenuu 2:1.

N —
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1. VYcraHoBuTe mocien0BaTENbHOCTh AMUHOKHUCIIOT B MENTHJIE.
Hanummure cooTBETCTBYIOIINE PEAKLIUH.

2. Yrto mpou3oHIeT ¢ MenTuaoM Ipu 00pabdoTke ero dheHunTuonsonuanarom? Hamummure

o0IIyI0 CXeMy Tporiecca.

3. Omnpenenute cymMMapHbIi 3apsa nentuna npu pH 1; 7; 12.
4. VYkaxwure, B KAKOU cpesie JeKUT N30 JIEKTPUUECKasi TouKa nentuaa?
5. OOBsicHUTE, TOYeMY XUMOTPHUIICHH BBI3BIBACT YACTHYHBINA, @ HE TOJHBIA THAPOJIN3

nenruga’?

6. Ykaxwure, Kakue (GYHKIUOHAIbHBIE TPYNIbl BXOASAT B AKTUBHBIA  LEHTP

XUMOTPHIICHHA.
7. B obmiem, Buje MOKaKUTE, KAaK XMMOTPUIICHHOTEH IPEBPAIAeTCs B XUMOTPHUIICHH.

8. OOwsacuure, mouemMy  nuusonpomwidpropdpochar  HeoOpaTuMOo  HHTHOUPYET

XUMOTPUIICHUH.

9. HaHI/IH_II/ITe, BOCIIOJIb30BABIIKCH TaOJI. KOAOHOB, HYKJICOTUAHYIO MTOCJICAO0BATCIbHOCTD

¢dparmenTa JIHK, oTBeTCTBEHHOTO 32 CHHTE3 JAHHOTO MENTH/IA.
10. HazoBuTe nporiecchr:

a) IHK — u PHK

0) u PHK — Oenox

8. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEKYTOUYHOM ATTECTAIIUA

BEJIKU
Knaccudukanus u 6uonornueckoe 3Ha4eHne aMUHOKHCIIOT.
DU3NKO-XUMHUYECKHE CBOMCTBA Oenka (aMpOTepHOCTh, paCTBOPUMOCTH, JICHATYpAITus,
MOHATHE 00 N30DJIEKTPUUIECKOI TOUKE).
OcHOBHbIE MPUHLUIIBI YCTAHOBJICHUS IEPBUYHON CTPYKTYPhI OEIKOBON MOJIEKYIIbI.
YpoBHU OpraHu3ay 0EITKOBOW MOJICKYIIHI.
Tunel cBs3ei B MoJieKye Oemka.
[[BeTHBIEC peakuu Ha OCIKU M AMHUHOKHUCIIOTHL.
[TumeBast HEHHOCTH OEIKOB.
[TepeBaprBaHue 1 BCaChIBAaHHUE OEIIKOB.
['Huenne GeNKOB B KUILIEYHHKE.

. IlpeBpaiieHrie aMHHOKUCIIOT B TOPMOHOIIOIO0OHBIE BEILIECTBA.
. IlepeaMrMHUpOBaHNE AMUHOKHCIIOT U €0 CBSI3b C OKUCIIUTENIBHBIM A€3aMUHUPOBAHUEM.

OEPMEHTbBI

Knaccudukamnus 1 HomeHknatypa GepMeHTOB.

OcoOeHHOCTh (hepMEHTOB KaK OMOJIOTHYECKUX KaTallu3aToOPOB.

CaoiicTBa (hepMEHTOB.

AxTtuBHBIH 1eHTp pepmenToB. Teopun @umepa u Konmmanna. CneunpuaHocTs epMEHTOB.



AncopOrronHast Teopusi pepMEeHTaTHBHOTO KaTalu3a.
Teopus ®CK

MexaHu3M IeUCTBUS XOJIUHACTEPA3HI.

AxTuBanus pepMEHTaTUBHOW aKTUBHOCTH
Wuruburops! pepmMeHTOB.

AR SRR

HYKJVIIEMHOBBIE KUCJIOTBI. MATPUYHBIE BUOCHUHTE3BI.
[Tepsuunas crpykrypa [JHK u PHK.
2. IlypuHOBBIE U TUPUMHUIUHOBBIE OCHOBAHUS, HYKJIC€O3U/ Ibl, HYKJICOTH/IbI.
Bropuunas ctpykrypa JIHK. Monens Yorcona-Kpuka. [IpyHuunm koMmiaeMeHTapHOCTH.
Tpernunas crpykrypa JHK.
MakpomonexynspHas crpykrypa PHK. Buaet PHK. Ctpoenune TPHK.
Pennukarus. @epMeHTHI.
Tpanckpunuus.
Penapauus nospexaenuit JJHK.
I'enernueckuii koa. Ero xapakrepuctuka.
MexaHu3M aKTUBAIIMM AMUHOKHUCIIOT B OMOCUHTE3¢e OenKa.
10 Crtpykrypa u 6uonorudeckas poibr TPHK.
11. buocunres 6enka. OCHOBHBIE JTAIIBI.

—
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9.0bPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu OYeHUBAHU)

TrOY BIIO «JIOHEIIKUIA HAIIMOHAJIbHBIA YHUBEPCHUTET»
XuMu4eckuit (haKyabTeT

Hanpaenenue noocomosxu:  04.03.01 Xumus

Ipogpuns:
IIpoepamma noo2omoexu: bakanaspuam
Cemecmp 9
Yuebnas oucyuniuna buoxumus
MOAYJbHASI KOHTPOJIBHASI PABOTA
BAPUAHT Nel
Jananne #1 2) HE BCTYNAIOT
q)epMCHTBI - DTO OMOJIOTHYECKUE
) 3ananue #3
KaTaisatopel ______ TIPHPOJBL depmenTaTuBHAsA PYHKIIHS OCIKOB
COCTOUT B

1) 6enKoBO

2) JIMIUATHOMN

3) YIJIEBOIHOM

4) HEOPraHUYECKOU
5) HeOCIKOBOM

6) BHE3€MHOU

1) popmupoBanumu OromemMOpan

2) BBIJICIICHUU CBOOOTHOM
XMMHYECKOHN SHEPIUU

3) 3a11UTe OT MHDEKIIUMA

4) KaTaIn3e OMOXUMHUYECKHUX PEaKI[Hii

Sananme £2 5) TpaHCIIOPTE KUCIIOPOJa B KPOBU

DepMEHTHI B LIBETHBIC

3ananue #4
peakuu Ha OeIoK

1) BcTynaror



Kakwue cBoiicTBa (hepMeHTOB
HOJTBEPKIAIOT UX OEIKOBYIO

LIpUPOAY

1) THAPOJIMTUYCCKOE pacClICNJICHUE J10
aMUHOKHCIIOT

2) CIIOCOOHOCTD YCKOPSATDH PEAKIIH

3) KOJUIOMHBIE CBOMCTBA PACTBOPOB
dhepMeHTOB

4) cnocOOHOCTD BCTYIATh B
Ka4eCTBEHHBIE PEaKILIMU, KOTOPbIE
XapaKTEepHBI JI1 aMUHOKUCIIOT U
OeJIKOB

5) amdoTepHbIe CBOICTBA

3ananme #5
Kaxkue cBoiicTBa uMeIOT pepMEHTHI

1) TepMOJIAOMITEHOCTD

2) TepMOCTAOMIILHOCTD

3) crienupUIHOCTh ACHCTBHS
4) cTIOCOOHOCTh MEHSTh
KaTaTUTUYECKHE CBOWCTBA B
MPUCYTCTBUH aKTUBATOPOB U
WHTHOUTOPOB

3ananue #6
Kakune cBomcTBa XapakTepHbI Kak

HEOPTaHWYECKUM KaTaIM3aTOpaM, TakK
1 (hepMeHTaM OJTHOBPEMEHHO

1) HC CABUTAIOT COCTOSTHUE
paBHOBECHS

2) BBICOKAs CIELU(PUIHOCTD

3) HE BXOJAT B COCTaB KOHEYHBIX
MPOAYKTOB

4) aKTUBHOCTb MOJKHO PEryJMpOBaTh
5) (U3HOJIOTHYECKHE YCIOBUS
IIPOTEKAHUS PEAKIIUI

6) YCKOPSIOT peakuu

3ananme #7
Jlnst hepMeHTOB, B OTJIUYKE OT

XUMHUYECKUX KaTaIu3aTOPOB,
XapaKTEpHbI

1) MAaKpOMOJICKYJISIpHast CTPYKTypa

2) 130MPATEITHHOCTD ACHUCTBUS

3) yekopenue peaxuuu B 10°-10° pa3
4) 6enKkoBasi MpUpoaa

5) yckopenue peakiuu B 10-100 pa3

3ananue #8
MaKCI/IMaJIBHYIO KaTaJII/ITI/I‘{CCKYI-O

aKTUBHOCTb OOJIHIIIMHCTBO (hEPMEHTOB
NPOSIBIISICT TIPU TEMIIEpaType

1)~ 40 °C
2) 100 °C
3)0°C
4)10°C

3ananue #9
Ontumym pH neiicTBust 601bIIMHCTBA

dbepMEeHTOB paBeH

1)1,5-2
2)8-9
3)~7

4) TOJIBKO 7

3apganue #10
[Tpu neiicTBuM Ha HePMEHTHI CHIIBHBIX

KHUCJIOT 1 OCHOBAHUU Pa3pyIlIaeTCA
___ CcTpykKTypa

1) nepBu4Has
2) BTOpUYHAasA
3) TpeTUYHAas
4) yeTBepTUYHAS

3ananue #11
Kracc hepmenTa ykaspiBaeT Ha

1) koH(opmanuio pepmeHTa

2) Tun kKopepmeHTa

3) TUII peakluu, KOTOPbIA
KaTaJau3upyeT GepMeHT

4) CTpOCHHE aKTUBHOT'O LICHTpA

3aganue #12
VYkaxxute Ki1acchl JepMEHTOB

COTJIACHO MPUHATOMN KIacCUuUKAIIU



1) OKCHIOPEAYKTA3bI
2) TpaHcepassl

3) THAPOJIA3kI

4) n3omepassl

5) Ina3bl

6) JIUra3el

7) TAna3bl

8) KNHA3KBI

9) MyTa3bl

10) nerugporeHasbl

3aganue #13

2) TPUIICHH
3) DENCUH
4) ypeasa

5) pymapaza

3ananue #16
YKaxuTe, Ha KAKOM YPOBHE

CTPYKTYpPHOU OpraHu3aiiy MOJIEKYJIbI
dbepmeHnTa GopMHUPYETCs] aKTUBHBIHN
LEHTP?

1) mepBUYHAsA CTPYKTypa

DepMeHT | Peaxkmus

2) BTOpUYHAs CTPYKTypa

1) cnupT — KUCJIOTA

2)yrmo + AT® — rimo-6P + AJLD
3) )kup + BOJAa — TJIMIICPUH +
RCOOH

4) rmo — dpy

5 AID + D, > ATD

__ OKCHJOpEayKTasa
___TpaHcdepasa
__THapoiasa
__u3oMepasa
__CUHTeTa3a

3ananme #14

3) TpETUYHAS CTPYKTYpa
4) mo0bast CTpyKTypa

3ananue #17
KaKoe ITIOJIOKCHUC HpaBI/IJII)HO

XapaKTepU3yeT aKTUBHBIN IICHTP
dbepmenTa?

1) 3TO y4acTOK, KOTOPBIU
B3aMMOJICHCTBYET C CyOCTpaToM

2) YHUKaJlbHasi aMMHOKHCIIOTHAasI
IOCJIEIOBATEIILHOCTD,
KOMIUIEMEHTapHas cyocTpaTy

3) B aKTUBHBIN IIEHTP BXOIAT TOJIBKO
ruipoGoOHbBIE aMUHOKHCIIOTHI

4) B aKTUBHBIM IICHTP BXOAAT TOJIBKO

| DepmeHT | Peakuys

3aPAKCHHBIC aMHMHOKHCJIOTHI

1) rmuuepanpaeruadochar ==
== nuokcuanetrondocdar

2) L-JIaktar == D-Jlakrar
3) 3-bocdormunepar — 2-
dbochormumepar

__JlaKTarparemasa
__Tpuo3odocdaTrzomepasa
__(ocdorauneparmyrasza

3ananme #15
OTHOCHUTENBHBIN THUIT CHGLII/I(I)I/I'-IHOCTI/I

XapakTepeH s PEpMEHTOB

1) XUMOTpPUIICUH

3ananue #18
Kakyro Mojiesib B3auMOIeiCTBHS

dbepmenTa u cyocTpara mpeioKuI
Qurep?

1) KJIrO4a U 3aMKa

2) «OTHEYATKOB ITAJILIIEB)

3) HHAYLUPOBAHHOI'O COOTBETCTBUS
4) nBIOBI

3ananme #19
[lenTuaHbIE CBA3M, KOTOpBbIC

o0Opa3oBaHbl KapOOKCUIbHBIMU
TpyIIaMu JIM3WHA U apTUHUHA,
pacuieruisieT pepMeHT



1) XUMOTPHUIICUH

2) marauvH

3) DEnCuH

4) TPUIICUH

5) kapOokcunenTuaasa

3ananue #20
yKa)KI/ITe, KaKnu¢ aMHMHOKHUCIIOTHI

00pa3yroT NENTUIHbIE CBSA3H, KOTOPBIE
TUAPOIN3YIOTCS XUMOTPUIICHHOM

1) TMKapOOHOBBIE aMUHOKHCIIOTHI
2) apTUHWH U JIM3UH

3) METUOHUH

4) apoMaTHYECKNE aMHUHOKHUCIIOTBI

3ananme #21
cDGpMCHTBI YCKOPAOT XUMHUYCCKHUC

pe€aKuuun, IOTOMY 4TO

1) oOpasyroT ¢ cyocTpaTom
KOMILIEKCBI, 0oJIee
PEaKIMOHHOCIIOCOOHBIE, UeM CyOcTpaT
2) pacrpeaensitoT OJJuH
BBICOKOPHEPIeTUUECKUI MpoLecc Ha
HECKOJIbKO C MEHBIIMMU YHEPTUSMU
aKTUBAITUU

3) HE IPUHUMAIOT Y4acTHEC B pCaKIuu
4) yMEHBIIAIOT CYMMAapHYI0 3HEPTHUI0
aKTUBALIMK PEAKIIUU

3aganue #22
Ha sHeprernueckoi nuarpaMmme

(bepMEeHTaTUBHOTO MpoIlecca YKaXKUTe
HAXO0XK/ICHNE

__cyOctpara

__ TIPOJYKTOB

__ ®CK (dpepmenr - cybeTpaTHbIi
KOMILJIEKC)

__ TIEPEXOAHBIE COCTOSHUS

3aganue #23
@yHKIMSA aUIOCTEPUYECKOTO LEHTPA

COCTOMUT B

1) mpucoeqMHEHNN KOhepMeHTa

2) IpUCOETMHEHNH cyOcTparta

3) peryJIsiny akTUBHOCTH (pepMeHTa
4) oprieHTaluu epMeHTa

3aganue #24
yKa}KI/ITC, KaKnue€ COCAMHCHU S

HEOOPaTUMO UHTHOUPYIOT
XHUMOTPHUIICHH

1) pochopopranuueckue BemecTra
2) MaJIOHOBasI KUCJIOTa

3) cyabdat meau

4) ynbTpaduoIeTOBOE N3ITyUeHUE

3ananme #25
WoHBI pTYTHU SBISIOTCS HUHTHOUTOPAMHU

q)epMCHTOB, COoACpKalMX B aKTUBHOM
HCHTPC aMUHOKHUCIIOTY

1) cepun

2) HUCTEUH
3) BaJIuH

4) rimyramar
5) TIINOUH

3ananue #26
dochopopraHunyecKre CoOeTMHEHUS

BBI3bIBAIOT MHAKTUBAIMIO (hepMEHTa
alleTUIIXOJMHACTEPA3bl. Y CTAHOBUTE
TUT HTHTUOMPOBAHUS

1) HeoOpaTumoe

2) 00paTUMO€e KOHKYPEHTHOE

3) 00paTUMOE HEKOHKYPEHTHOE
4) 0ECKOHKYPEHTHOE

5) aJJIOCTCPUUYCCKOEC

3ananue #27
JleueOHOE n1EHiCTBUE

Cynb(haHUIaMHUIHBIX TIPETapaToB
OCHOBAHO Ha

1) KOHKYPEHTHOM UHTHUOMPOBAaHUU
dbepMeHTa

2) HEKOHKYPEHTHOM MHTUOHPOBAHUH
depmenTa



3) akTUBaMU (hepMeHTa
4) y4aCTHH B OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX MpoIIeccax

3ananme #28

B peakuuu SH, + HA/[ TS+
goccmanognennwvil HAJ/] xodaxtop
3abupaer ot cyOcTpara

1) 1Ba MpOTOHA

2) TMAPUA-NOH

3) IpOTOH

4) 1Ba aTOMa BOAOpoaa
5) OUH 3JICKTPOH

3ananue #29
Kakue u3 MIEePECYNCIICHHBIX BCILICCTB HE

ABIIAIOTCA KOhepMeHTaMu

1) DAL
2) HAJJH
3) PHK

4) KoA

5) THAMUH

3aganue #30
VYkaxute BUI CyOCTpaTHOMN

CHEU(PUIHOCTH ISl ypeas3bl

1) cTepeoXxuMHuYIecKas
2) abcomroTHas

3) abcosoTHAs TPYIIIOBast
4) OTHOCHUTEJIbHAS I'PYIIIOBast
5) OTHOCUTEJIbHAA

3ananme #31
Kaxkue ¢dakTopbl BIUSIOT Ha

(hepMEHTAaTUBHYIO aKTUBHOCTh?

1) TeMrmieparypa

2) HOHBI XJI0pa

3) pH cpenpt

4) UHEPTHBIE Ta3bl

5) HOHBI TSKEJIBIX METAJLIOB
6) KOHIIEHTpalus cyocTpara

3aganue #32
BriOepuTe npaBuiIbHBIC YTBEPKICHUS

1) pepMeHTHI - 3TO BeUIECTBA
OCJIKOBOM TTPUPOIbI

2) HAJIMYHUE aJJTIOCTEPUUYECKOro LIEHTpa
00s13aTeNIbHO 7151 BceX (pepMEHTOB
3) B COCTaB aKTUBHOTO IIEHTPa
CJI0KHOTO (hepMEeHTa BXOJIUT
MPOCTETUYECKAsI TPYIIa

4) hepMEHTHI METICUH U TPUTICUH
OTHOCATCS K KJIACCy JIna3

5) SH3UMBI U3MEHSIOT SHEPTHIO
aKTUBAIH PEAKITUU

VYTBepkIeHO Ha  3acelaHuM  Kadeapbl
OMOXHMMUH U OPraHUYECKON XUMHH,

pOTOKOJ Ne OT «__» 20 T
3aBenyromnmii kKageapoit O.B. bapanosa
[IpenonaBarens B.C. HopouikeBuu

Kpurtepun oneHuBanus MoayJbLHOIO

KOHTPOJIA
Homep 3a0anusn Koauuecmeo
oannoe
1-10 10
11 -20 20
21-30 15
31-32 5
Bcezo 50




10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

rOY BIIO «JIOHEIKHA HAIIMOHAJIbHbIA YHUBEPCUTET»
XuMHUECKu# paKyabTeT

Hanpasnenue noocomosxu:  04.03.01 Xumus

Ipoghuns.:

IIpoepamma noozcomosku: baxanaspuam
Cemecmp 8

Yuebnas oucyunnuna buoxumus

3K3AMEHAIIMOHHBIN BUJIET Ne 1

—

CtpykTypHas opraHu3anys 0eakoB. THUIIBI CBSA3€H, CTAOMITH3UPYIOIIMX MOJIEKYITY OelKa.

2. llepBuuHasi CTPYKTypa HYKJIEHHOBBIX KHUCIIOT.

3. TlpuBemute CTpYKTYpHYIO (DOpMYITy NEHTANENTUA Cep-8a-2Iy-1u3 Y ONIPEAETUTE €ro 3apss B
BOAHOM pacTBope npu pH=1

VYTBep:kIeHO Ha 3aceJaHuu Kadeapbl OMOXUMUHU U OPraHUYECKON XUMHH

[Iporokom Ne oT 20 r
3aBeayromuii kadenpoit O.B. bapanosa
[IpenonaBarens B.C. HopouikeBuu

Kpumepuu OUeHUeaHus IK3amena

Homep 3a0anusn Koauuecmeo oannos
1 15
2 20
3 15
Bcero 50 6ans10B

11. OBPA3ELl TECTOBOI'O 3AJAHUA

YcTaHoBUTE COOTBETCTBHE:

AMUHOKHCIIOTA CaolicTBO R-rpynisl
1) cep @) NOJIOHCUMENILHO 3APANCEHHAS
2) acH 0)ompuyamenvbHo 3apsariceHHas
3) Ban 8) euOpopuIbHAS HE3aAPIIHCEHEHAS
4) ry 0) eudpogodHasn
5) apr
2. OnTHYeCKU HEAKTHBHbIE AMUHOKHUCIOTHI
a) I,
0) ana;
B) TPH;
T) TUC
3. YcraHoBHTE COOTBETCTBHE
pH eau
a) ~7 1. kaTHOH

0)>7 2. aHHOH



| B) <7

‘ 3. UBUTTEp — MOH

4. 3apsaj TeTpanenTtuia acn-riau-acH-Tpu npu pH <7 pasen
5. Ykaxkure aMUHOKHMCJIOTHI, CIIOCOOHBIE 00Pa30BbLIBATH AUCYJIb(PUIHbIE CBA3H:

a) Ju3;
0) uwuc;
B) cep;
T) acr,
12. KPUTEPUU OLIEHUBAHUSI
Pacnpeodenenue 6annos, Komopsie MO2ym nOJIy4Umb CHLYOEHM bl
6 npoyecce uzy4eHus OUCYUNIUHbL
OpraHu3aloOHHO CPC Bcero
yuebHas pabora NunuBunyansHas | MonyneHbidd | MHOuBuayaibHas
CTyACHTA paborta KOHTPOJIb TBOpUecKas paboTa

Max 15 6amnos max 10 6aymroB  [max 500amroB| max 25 6amios 100 6aymtoB
[ToaroroBka Pemenue 3amau B [MoayneHBIA | pa3paboTka JoKIaaa
TOKJIaJIOB U TEUCHHU ceMecTpa [KoHTposib Ne 1| Ha CTyAeHYECKYIO
pedepartos. MoyabHBIH HAYYHYIO
[ToaroroBka K KOHTPOJIb No 2 KOH(EPEHIIHIO
DK3aMEHY.

Ilpu ouenke 3nanuil Ha IK3AMeHe YUUMbIBACHICA:

* TIPaBUJIBHOCTH U OCO3HAHHOCTD M3JIOKEHUS COJICPKAHUS OTBETA HA BOIPOCHI, MOJHOTA
PacCKpBITUS TOHATUN U 3aKOHOMEPHOCTEN, TOYHOCTh YIOTPEOJICHUS U TPAaKTOBKH TEPMUHOB;
* CaMOCTOSITEIbBHOCTb OTBETA;
* pedeBasi TpaMOTHOCTbH U JIOTHYECKasi OCIIEI0BATEIbHOCTh OTBETA.

HlIxana coomeemcmeus 6a11086 HAUUOHAILHOU WIKAlE

Onenka OneHka o OuneHka 1o rocy1apcTBeHHOM HIKaJe OneHka o
no mkaje | 100-6a1abHoM (3x3ameH, nud depeHIPOBAHHDIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS mKaJe mKaJe (3a4er)
A 90-100 5 (OTINYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopomio) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
FX 35-59 2 (HeyAOBIIETBOPUTEIHHO) HE 3aUTEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4U
F 0-34 2 (HeyAOBIIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOKHOCTBIO TIOBTOPHOI clIauM MPHU YCIOBUU
00s13aTeJIbHOr0 HabOpa JOMOTHUTENBHBIX 0aJIOB

Onenka "orauuno', 90 — 100 6ayj10B:
* TIOJTHO PAcKPBITO COJIEPKAHUE BOIIPOCOB B 00BbEME MPOTPaMMbl U PEKOMEHIOBAHHOM

JIUTEPaTypHl,

¢ UYCTKO U MPAaBUJIbHO JaHbI OIMPEACIICHUA U PACKPBITO COACPKAHNC KOHICIITYaJIbHBIX HOHHTHﬁ,

3aKOHOMEPHOCTEH, KOPPEKTHO UCIIOJIb30BAHBI HAYYHBIE TEPMUHBL,

* OTBET CaMOCTOSATENBHBIN, UCUEPITBIBAIOIINH, 0€3 HABOASIINX JONOJTHUTEIBHBIX BOIIPOCOB, C
OHOpOﬁ Ha 3HaHWus, HpI/IO6peTeHHH€ B IIpOLCCCC UBYUCHUA CMCIKHBIX TUCHUILINH.

Ouenka "xopomo', 80 — 89 6an10B:




* PACKPHITO COJIEpKaHUE BOMPOCOB B 00BEME MPOTPaMMBbl U pEKOMEHIOBAHHOH JINTEPATYPHI;
* JIaHBl ONIPECIICHUS U PACKPBITO COACPKAHNE KOHLIENITYaIbHBIX TOHATUH, 3aKOHOMEPHOCTEH, C
HE3HAYUTCIIbHBIMHU HETOYHOCTAMU
* OTBET CaMOCTOSITENIbHBIN, €3 HaBOJALINX JOMOJIHUTEIBHBIX BOIIPOCOB, C OMIOPOi HA 3HAHUS,
pUOOpETEHHBIE B IPOLIECCE U3YUEHUSI CMEKHBIX JUCIMUILTUH
Ouenka "xopomo', 75 — 79 6an710B:
* PacKphITO OCHOBHOE COJEPKAHHUE BOIPOCOB;
¢* B OCHOBHOM IIPaBUJIbHO JaHbI OTIPCACICHUA MHOHSATHI U UCIIOJIBL30BaHEbI HAayYYHBIC TCPMUHBI;
* OTBET CaMOCTOSATEIIbHBIN;
¢ OHNpCACJICHUA HOHATUH HCTIOJIHBIC, JOMTYIICHbI HAPYHICHU A MTOCICA0BATCIIBHOCTH U3JI0KCHUS,
H€6OHBIJ_II/I€ HCETOYHOCTH IIPU UCIIOJIb30BAHNU HAYUYHBIX TCPMHWUHOB UJIM B BLIBOJAX U
000011IeHUAX, UCIIPABIIIEMBIE 110 TONOJHUTEIBHBIM BOIIPOCAaM IK3aMEHATOPA.
Ouenka "ynoBiaersopurenbno', 70-74 6a110B
* YCBOEHO OCHOBHOE COJIep>KaHue Y4eOHOT0 MaTepuaa, HO U3JI0)KEHO pparMeHTapHO, HE BCeraa
MOCJIEI0BATEIbHO;
* OmpeneseHue MOHATUH HEJOCTATOYHO YETKOE;
¢ HC HUCIOJb30BAaHbI B KAYECTBC J0KA3aTCJIbCTBA BHIBOJAbI U3 H8.6HIOI[€HPII>'I " OIIBITOB NJIN
JOTTYIIEHBI OITMOKH MPHU UX U3II0KEHUU;
¢ JOOMYHICHBI OLHI/I6KI/I 1 HETOYHOCTH B UCIIOJIb30BaAHUHN HaquOfI TCPMHHOJIOTUH, ONIPCACICHUN
TTOHSITUH.
Ouenka "ynoBiaersopurenabHo', 60 -69 6an108
* OuYeHb cJ1ab0 YCBOEHO OCHOBHOE COJIepKaHue yueOHOro MaTepuaia
¢ OHNpCAcCICHUC HOHATHUH HEAOCTATOYHO YCTKOC, OH_II/I6KI/I B OIIPCHCIICHUAX.
* JIONYILIEHBI CYIIECTBEHHbIE OMMOKHU U HETOYHOCTH B UCTOJIb30BAaHUN HAYYHON TEPMUHOJIOTHH,
ONPEAEIICHUHN TTIOHITHH.
OueHka "Hey10BJIeTBOPUTEIBLHO'" , MeHee 60 0aioB
* OTBET HEMpPaBUJIbHBIM, HE PACKPHITO OCHOBHOE COJEpKaHUE MPOTPAMMHOI0 MaTepuaa;
* HE JaHbl OTBETHI HA BCIIOMOTaTEIbHbIE BOIPOCHI 3K3aMEHATOPOB;
¢ JOOMYHICHBI rpy6ble OH_II/I6KI/I B OIIpCACIICHUN HOHHTHﬁ, IIpU UCIIOJIb30BAHUU TCPMUHOJIOTHH.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE YYEBHOI'O
ITPOLOECCA

JleKunoHHbBIEC 3aHATUSA TPOBOASITCSA B AyIUTOPUHU, OCHAILIEHHON MYJIbTUMEIUMHON TEXHUKOM
U JJOCKO.

JlaGoparopHble 3aHSATHS TPOBOAITCS B KOMIIBIOTEPHOM Kjacce, 000OpyJIOBaHHOM
KOMIThIOTEPAMU C JIMIIEH3MOHHBIM MPOTPaMMHBIM OOecIredeHueM, JOCTYIoM K cetn MHTepHer,
CTOJIaMH, JOCKOM.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koua-Bo Hanu4yue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HanmeHnoBanme
n/n B OM0JIMOTEKE BepCUH B
JonHY IbC
Ocnoenasa numepamypa
1. bepesos, T. T. buonornueckast xumus : [Yuebnuk] / T. T.
bepesos, b. ®. KoporkuH ; [Tox pen. C. C. Jle6ona. - 2-¢ 67 +
n3a. - M. : Meagununa, 1990. - 542 c.
2. buonornueckas xummst: yuebnunk / B. K. Kyxrta, T. E.
Mopo3skuna, 3. W. Oneukuit, A. JI. TaraHoBuY; oy pen. N
A. . TaranoBnua. — Munck: Acap, M.: MU3n-so BUHOM,
2008. — 688 c.




buonoruyeckass XuMusi ¢ YOpaXHEHHSIMH W 3aJadaMu:
yueOnuk / moxn pea. C. E. Cesepuna. — M.: [DOTAP-
Menwua, 2011. — 624 c.

Jlonoanumenwvnan numepamypa

buonorudeckast XumMus : ¢ yIpaKHCHUSIMH H 3a1a4aMu /
[JI. B. ABneesa u ap.] ; nox pea. C. E. CeepuHna. -
Mocksa : I'90OTAP-Meaua, 2011. - 622 c¢. + 1 anekTpoH.
ont. quck (CD-ROM). Mecta Beimaun: Y36 (cBoO. 1 9k3.
n3 1).

Konsman S1. Harnsaanas ouoxumus / 5. Konbpman, I'. Pom.
— M.: Mup, 2000. — 469 c.

Ceepun E. C. buoxumus / E. C. Ceepun. — M.:
I'SOTAP — ME/L., 2007. — 784 c.

Hosoxkmranosa A. JI. buoxumMusgs U4 TEXHOJIOI'OB:
y4eOHMK M TPaKTHUKYM Ul  aKaJIeMHYecKOro
OakanmaBpuata / A. JI. HoBokmanoBa. — M.: U3zn-Bo
FOpaiir, 2015. — 508 c.

Vaiit A. OcHoBel Onmoxumuu. B 3 1./ A. Yair, .
Xenmnep, 3. Cmurt u ap. — M.: Mup, 1981. — T. 1 —
1981. —534¢.; T.2—-1981.—-617c.; T.3—1981. - 726 c.

[ep6ax U. I'. buonornyeckas xumus: ydeonuk / U. T
[ep6ax. — CI16.: U3n-Bo CIITGMY6. — 2005. — 480 c.

10.

Oumunmoudy 0. b. buonornueckas xumus: yueo.
nmocobue s By3oB / HO. b. ®umunmosuu, H. W.
KoBanesckas, I. A. CepacthsinoBa. — M.: HI]
«Axkagemusy, 2008. — 256 c.

15. ”HOOPMANIMOHHBIE PECYPCHbI

16. ITPOI' PAMMHOE OBECIIEYEHUE

Pabowass mporpamMMa paccMoTpeHa W TIepeyTBEp)KACHAa Ha 3acelaHuu Kadempbl

n3MeHeHussMu (6e3 n3MeHeHui) Ha 202 rOJ.

[Tpotokon 3acenanust kadeapnr No oT

N.o. 3aB. xadeapoit

O.B. bapanosa
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