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04.03.01/ AHanuTHYecKass XUMHA M XUMHYecKas dkcnepTu3a/ Xumus/ XuMH4YecKHe 0CHOBBI
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ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XUMHUYECKOTO (PaKyIIbTETa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XUMHYECKOTO (haKyapTeTa COITIaCOBaHO B. A. Bypmuctpos
3acenanuem kadeapbl XUMUH TBEPAOTO TeJIa U HAHOMPOLIECCOB

[Tporokon 3aceqanust Ne 6 ot 31.01.2025

3aBenyromui kapenpoi COIIaCOBaHO E.A. benas

ABTOD (COCTaBUTEIIH) E.O. MakapkurHa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



MIMHOBPHAYKU POCCUN
\,} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTebHOE
@ YUPEXACHUE BbICIIET0 00pa30BaHuUs

«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamMma JUCHUILIHHEL " XUMIYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB" 0 HAPABIEHHUIO MOATOTOBKH
(cmenmanprHocTH)  04.03.01 "XwuMust" HanpaBiIeHHOCTH (MTPOQHITI0) AHATUTHYECKAsT XUMHS ¥ XUMHYecKast SKCIIepTh3a cTp. 2
OI'BOY BO «Henl'V»

Conep:xkanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4, O0beM AUCITUTIINHBI (MOTYJIs)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3a4aHUS U1l POMEKYTOUYHON aTTECTALNHU
6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'bOY BO «Henl Y»



MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas mporpamMmMa JUCHUIUTHHEI " XUMIYECKHE OCHOBBI OMOJOTHYECKUX MPOIIECCOB" MO HAMIPABICHHUIO TOATOTOBKU
(cmenmanprHOcTH)  04.03.01 "XumMust" HanpaBieHHOCTH (podITi0) AHATUTHYECKAs! XUMHS M XUMHYECKasl SKCIIepTH3a ctp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUA TUCIHUTIINHBI

[enpio npenogaBaHus JUCUUILUINHBI SIBIISIETCA U3y4eHHE 0COOEHHOCTEH XMMHUYECKOTO CTPOCHHUS, XUMUYECKUX CBOWCTB U
Ononorn4eckux QyHKIMHA BaXKHEHIINX KJIACCOB )KU3HEHHO HEOOXOANMBIX COSMHEHUH: aMUHOKHUCIIOT, O€JIKOB, HYKJICHHOBBIX
KHCJIOT, YIIJIEBOJIOB, JIMIUJIOB, IIYTeH MX XUMHUYECKHUX MPEBPAILECHUH B )KUBBIX OpPraHU3Max M 3HAYCHUS 3THX MPEBPALCHUH JUIs
MOHMMaHHUS (PU3NKO-XUMHUIECKUX MOJIEKYJISIPHBIX MEXaHH3MOB HACIEACTBEHHOCTH M M3MEHUMBOCTH, PETYIISIUH 1 aJalTaIH.

Pe3yJ'II)TaTI>I NU3YyUCHUS NTUCHUIITIMHBI HAIPABJICHBI HA JOCTHXKECHUE UHAUKATOPa OIIK-1-1 O6naz[aeT 0a30BBEIMHU 3HAHHUSMU B 00JIACTH
XUMHUYECKHUX HAYK

3agagamMu U3YUYCHUA TUCHUIUINHBI SIBJIAIOTCA:

1. DopMHPOBAHUE Y CTYJCHTOB MPABUILHOTO MPE/ICTABICHHS 00 OCHOBHBIX XMMHUYECKHX KOMIIOHEHTAX KIICTKH,
MOJICKYJISIPHBIX OCHOBaxX OHOKAaTalln3a, MeTaboIn3Ma.

2. OBnajicHue COBPEMEHHBIM COCTOSHUEM BOIIPOCOB B3aHMOCBSI3U CTPYKTYPBI U CBOMCTB BaXKHEHIIIMX THIIOB OMOMOJIEKYJI C HX
OHOJIOTHYECKOW (HYHKITUCH.

3. BripaboTKa y CTyJeHTOB CIIOCOOHOCTH K CAMOOPTaHU3AIMH K CaMO00OpPa30BaHHIO, YMEHHS CAMOCTOSITENILHO U3ydaTh
y4eOHYIO JTUTEPaTypy 110 OUOXUMHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: b1.0.06

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

AnHanuTryeckas XuMus

OpFaHI/ILIeCKaSI XUMUA

OO0mast 1 HeOpraHU4eCcKask XUMHS

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJISI KOTOPBIX OCBOCHHE JAHHOM TUCHMILTHHBI (MO)IyJ'ISl) HeOﬁXOIII/lMO KakK npeamecrsyrouniee:

XuMHUYecKast TEXHOJIOTHs OpraHU4eCKUX BEIICCTB

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMHHU

CeMuHap 1o XMMUU TBEPJOTO Tea

3. KOMIIETEHLIIM OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIs)

OIIK-1: Cnoco0eH aHAJIM3UPOBATH H HHTEPIPETHPOBATH PE3YyJIbTATHI XHMHYECKHUX IKCIIEPUMEHTOB, HAOII0IeHH U
H3MepeHu i

3HaTh:

0COOCHHOCTH XMMHUUECKOTO CTPOCHHUS], XUMUIECKUX CBOMCTB U OMOJIOTMYECKUX (PyHKIUH BasKHEHIINX KJIACCOB )KU3HEHHO
HEOOXOIUMBIX COCAUHEHUN: AMUHOKHUCIIOT, O€JIKOB, HYKJIEMHOBBIX KUCIIOT, YIJIEBOAOB, JIMIUAOB, IIyTH UX XUMHYECKUX
MIPEBPAILCHUH B )KUBBIX OPraHU3MaxX ¥ 3HAUCHUS STHX NPEBPAILCHUH A1 HOHMMaHUS GU3NKO-XUMHUYECKUX MOJIEKYISPHBIX
MEXaHU3MOB HACJIEICTBEHHOCTH U M3MEHYUBOCTH, PETYJISALMA U aJaNTalHu.

YMeTh:

BBINIOJIHATE CTAaHAAPTHBIC JlGﬁCTBI/IH (KJ’IaCCI/I(l)I/IKaLU/IH BCUIECTB, COCTABJICHHUE CXEM IIPOIIECCOB, CUCTEMATU3aUA JaHHbIX U T.l'l.) C
YU€TOM OCHOBHBIX TMOHATUH U O6H1I/IX 3aKOHOM€pHOCT6171, (?pOpMyJ'IPIpyeMBIX B paMKax XUMHYECKHUX OCHOB OHOJIOTMUECKUX
MIPONLECCOB; pCIIaTh TUIIOBBIC yqe6m,le 3aJa4yd 110 OCHOBHBIM paszaciiaM AUCHUIITIMHBI XUMHUYCCKUE OCHOBBI OHOJIOTMYECKUX
IpoueccCoB;

Baagertn:

HaBbBIKaMH pa60TI)I C yqe6H0171 nHTepaTypofI OCHOBHOM TepMI/IHOHOFHCfI W TIOHSATUHUHBIM armnapaToM JUCHUIIIMHBI XUMHWYCCKUEC
OCHOBBI OMOJIOTHYECKUX TIPOIIECCOB.

B pe3yabTaTe 0CBOCHHMS AMCHUIIJIMHBI 00y4YalOIUIiCS 10KeH

3.1|3narth:

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKH POCCHUU

YUpEKAECHHE BBICIIEr0 00pa3oBaHHs

Y

DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamMma TUCHUIUTHHBI " XUMIYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB" TI0 HAIIPABIEHHUIO TOATOTOBKH
(cmenmanprHOcTH)  04.03.01 "XumMust" HanpaBieHHOCTH (podITi0) AHATUTHYECKAs! XUMHS M XUMHYECKasl SKCIIepTH3a

®I'BOY BO «Henl Y»

cTp. 4

3.1.1|0c06EHHOCTH CTPYKTYpbl OHOMOIEKYI (aMHUHOKUCIIOTHI, MENTHIIBI, OCJIKH), CaxapoB, HYKICO3HU OB, HYKICHHOBBIX

KHCJIOT, )KUPHBIX KUCIIOT, BATAMHHOB U MHKPO3JIEMEHTOB; OHOKAaTalIn3, METabO0JIN3M, OHOTIONIUMEDHI U
HACJIEICTBEHHOCTh, MOJICKYJISIPHBIE acTIeKThl (PU3HUOJIOTUH YEJIOBEKA, XUMHYECKHE acIIeKThl IPOUCX0XKICHHUS )KU3HHU;
OCHOBHBIC XMMHUYECKHE KOMIIOHEHTHI KJIETKH, MOJICKYJISIPHBIC OCHOBBI OHOKAaTAaJH3a, HACIEeICTBEHHOCTH,
MMMYHHUTETa, HEMPOIHIOKPUHHOM peryisiuuu 1 (oTOpeLernIiu

3.2|YmeTn:

321 CHUCTEMATU3UPOBATH U 0606].[13TI) 3HaHUA, MMOJTYYCHHBIC [IPU U3YYCHNUU )laHHOﬁ JAUCHUIUIMHBI U APYTUX y‘{CGHO-

HaYYHBIX HICTOYHHKOB HH(GOPMAIUH; CBOOOAHO, IPaMOTHO H3JIaraTh TEOPETHUECKUE MOIOKEHHUS [0 OCHOBHBIM
BOIpocaM OMOXMMUH; BEIOUPATh IPUEMBI M METOIbI U U3y4eHHs 0COOEHHOCTEH MPOTEKaHNUsT OMOXUMUYECKUX
IIPOLIECCOB; UCIIOJIb30BATh NOJTYUYEHHbIC 3HAHUS JUI U3YyUCHUS APYTHX TUCIMIUIMH XUMHYECKOTO LUK

3.3|Baagern:

331 COBPECMECHHBIMHU NIPEACTABICHUAMHN O XUMUYCCKNX OCHOBAX KU3HCHHO BaXXHBIX ITPOLICCCOB U SIBJICHUHM ¥ UX

peryisanun; XapakKTepUCTUKaMH OCHOBHBIX l'[yTeﬁ MeTa0oIM3Ma XUMUYECKUX KOMIIOHECHTOB B 5KUBOM OpraHmusme

4. ObPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

53ET

Yacos 1o yuyeOHOMY IUIaHy : 180 Bupl KOHTPONISL B ceMecTpax:
B TOM YHCIIe
ayJTUTOPHBIC 3aHATHUS : 72 9K3aMEHBI 5
caMOCTOsITeNIbHAsE paboTa 42,6
4acoB Ha KOHTPOIIb : 54
KOHTaKTHas pabora: 83,4
UKP: 11,4
5. CTPYKTYPA U COAEP)KAHUE JUCHOUIIJIMHBI (MOIY JIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS [ Kvpe
Pazgen 1. Crtatuueckas (CTPYKTypHas) OMOXHMUS
1.1 Bsenenue B Onoxumuro /Jlex/ 5 11 JI1.1 J11.4J12.1 J12.2
2.4
013233 54 55
1.2 AMJHOKHUCIIOTEI, eNTUAB, 0eaku /Jlex/ 5 12 JI1.1J11.4J12.1 J12.2
J2.3J12.4
013233 54 55
13 DepMmeHThI-0H0KaTanu3aTopst /Jlex/ 5 2 JI1.1J11.4J12.1 J12.2
J2.3J12.4
013233 5455
14 BuramuHbl ¥ MUKpO3JIeMeHTHI /JIek/ 5 2 JI1.1 J11.4J12.1 J12.2
2.4
01323335455
15 VYraesoas! /Jlex/ 5 2 JI1.1J11.4J12.1 J12.2
2.4
013233 54 55
1.6 Jlunu e, xupsel, Bocku /JIek/ 5 2 JIT.1 J11.4J12.1 J12.2
2.4
213233 5455
1.7 Hyxkieo3u1p1, HyKICOTH B, HYKJIEHHOBBIE KACIOTHI /JIek/ 5 2 JI1.1J11.4J12.1 J12.2
2.4
213233 5455
1.8 Baenenue B 6noxumuro /I1p/ 5 1 JI1.2 J11.3 J11.4J12.1
J2.2J12.4
013233 54 55

© ®I'bOY BO «Yenl Yy




MHWHOBPHAYKH POCCHUU

\,} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UYensabunckuii rocynapcrBeHHslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamMma JUCHUILIHHEL " XUMIYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB" 0 HAPABIEHHUIO MOATOTOBKH

(cmenmanprHOcTH)  04.03.01 "XumMust" HanpaBieHHOCTH (podITi0) AHATUTHYECKAs! XUMHS M XUMHYECKasl SKCIIepTH3a cTp. 5
OI'BOY BO «Henl'V»
1.9 AMUHOKHUCIIOTHI, enTusl, 6enxu /TIp/ JI1.2 J11.3 J11.4J12.1

I22712.4
010520393 54 55

110 |®epmenTHI-OnOKaTamu3aTops! /I1p/ JI1.2 J11.3 J11.4J12.1
J2.2J12.4
013233 54 055
1.11  |BurtamuHbl 1 MUKpOdJIeMeHTHI /T1p/ JI1.1J11.2 J11.3
JI1.4J12.1 JI2.2 J12.4
013233 5455
1.12 VYraesoast /TIp/ JI1.2 JI1.3 J11.4J12.1
J2.2J12.4
213233 5455
1.13  |JIumupel, sxupsl, Bocku /TIp/ JI1.2 J11.3 J11.4J12.1
J2.2J12.4
2132335455
1.14  |Hykieo3umpl, HyKJICOTH/IbI, HYKJICHHOBBIC KUCIOTHI /TIp/ JI1.2 J11.3 J11.4J12.1
J2.2J12.4
013233 54 55
1.15 |KonrposbHas pabota o remam 1.1-1.7 /TIp/ JI1.2 J11.3 J11.4J12.1
J2.2712.4
013233 54 55

1.16 |Knerka. CTpykTypHBIE XapakTepuCTUKUA. OCHOBHBIC KJIACCHI KJIIETOK: JIT.1J11.2 J11.3
MIPOKapUOTHI U dyKapHOThl. KileTouHas opranuzamus ykapHoT: 11po, JI1.4J12.1 JI2.2 J12.4
MUTOXOH/IPUH, IUTOILIa3Ma, armnapar [ oyibKu, KieTouHble MeMOpansbl. /Cp/ D1320235435

1.17  |Knaccudukanus aMMHOKHCIOT Ha OCHOBE MX R-rpymi. Crioco0bl paszencHus JIT.1JI1.2 J11.3
aMHHOKHCIIOT Ha OCHOBE MX MOHHBIX CBOHCTB (HOHOOOMEHHAasi Xpomarorpadus JI1.4J12.1 JI2.2 J12.4
u 31ekTpodopes). Peakiimu aMMHOKKCIIOT in Vivo (Je3aMUHUPOBaHKE, D1320235435
JeKapOOKCHIIMpOBaHKe, 00pa30BaHKUe NENTUIHON CBSA3M). BaxkHeiiue
HeNTHB! HeOSIKOBOH PUPOIBI: TIYTATHOH, TOPMOHBI (OKCHTOILIMH 1
Ba30IPECCUH), HelpoMeanaTops! (3HKehaTuHbl, SHI0pGUHBI). [lenTuanbe
AHTUOMOTHKY; IEHHUIMIUTUHBL, TPaMHIUIUH. KepaTHHBI, KoJutareH, JacTHH,
reMorioous, muorsioouH. CeprnoBuaHoKIeToYHas anemust. /Cp/

1.18 |OO6parumMebie 1 HeoOpaTHMble HHTHOUTOPHI (HEPMEHTOB. JIT.1 J11.2 J11.3
KonkypeHTHOE 1 HEKOHKYPEHTHOE MHTHOupoBaHue. PeryisaTopHble JI1.4J12.1 JI2.2 J12.4
(hepMeHTBI, autocTeprIecKue (GepMEHTBI U MOIYIIATOPEL. MIHTHOUTOPBI 010523334035
MeTabonu3Ma — anTuMeTaboauThl. Cynb(aHuIaMUIbl KaK
aHTUOAKTEepUANIbHBIE CPENICTBA. XUMHOTEPATIHSL.

/Cp/

1.19 |bBuonoruyeckas poyib BATAMUHOB. ABUTAMHHO3bI M UX JICYCHHUE. JIT.1JI1.2 J11.3
Buonoruueckas poib 1 TOKCHKOIJIOTHS JKeJe3a, MU, MapTaHila, [IMHKA, JI1.4J12.1 J12.2 J12 .4
KoOaunbTa, ceneHa, 6opa. /Cp/ D1032933 52435

1.20 |Manbro3a. Jlakro3a. Caxaposa. Llemioouno3sa. Lemmono3a. Kpaxmai. JIL.1JI11.2 J11.3

I'nmukoren. Jlexctpunsl. XutuH. [IeKTHHOBBIE BelleCcTBa.
Xoupapoutuncyabdater. /Cp/

JI1.4J12.1 JI2.2 J12.4
01032335405

© ®I'bOY BO «Yenl Yy




MHWHOBPHAYKH POCCHUU

\,} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamMma JUCHUILIHHEL " XUMIYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB" 0 HAPABIEHHUIO MOATOTOBKH

(cmenmaneHOcTH)  04.03.01 "XnmMust" HanpaBieHHOCTH (TIpodriio) AHaTUTHYECKAs! XUMUS M XUMHYECKask SKCIIepTH3a cTp. 6

®I'BOY BO «Henl Y»

121

Crpykrypa u ¢pyHKImMu 6uomemopan. /Cp/

JI1.2 J11.3 J11.4J12.1
J2.2712.4
013233 54055

1.22

ATO, HAl+, ®AJI. MakpomonekynsapHas ctpykrypa PHK. T-PHK, m- PHK,
p-PHK. Bupycsi u BupycHsie 6one3nu. /Cp/

JI1.1J11.2J11.3
J11.4]12.1 J12.2 J12.4
013233 54 055

1.23

/AKP/

3,5

Paznen 2. lunamMuyeckasi 6uoxuMus (00MeH BelleCTB M IHEPTUM)

2.1

Metabonusm u 6uosHepreTuka /Jlex/

JI1.1J11.4J12.1 J12.2
2.4
01030233 54 55

2.2

Metabonu3m yrieBonos /Jlex/

JI1.1J11.4J12.1 J12.2
2.4
013233 54 55

2.3

Iux1 TpuKaOGoOHOBBIX KUCIOT /JIex/

JI1.1J11.4J12.1 J12.2
2.4
013233 54 55

2.4

Iens mepeHoca 31ekTpoHOB /JIek/

JI1.1J11.4J12.1 J12.2
2.4
01030233 54 55

2.5

MeTabos13M KUPOB U TUNUA0B /JIek/

JI1.1J11.4J12.1 J12.2
2.4
01030233 54 55

2.6

Merabonnsm aMHHOKHUCITOT /JIek/

JI1.1J11.4J12.1 J12.2
J12.4
013233 54055

2.7

Wurerparus merabonudeckux mytei /JIex/

JI1.1J11.4J12.1 J12.2
2.4
013233 354 55

2.8

Metabonu3m u 6uosHepreruka /IIp/

JI1.1J11.2J11.3
JI1.4J12.1 J12.2 J12.3
J12.4
010323354055

2.9

Merta6onusm yrnesonos /Ip/

JI1.2 J11.3 JI1.4J12.1
J2.2J12.4
013233 35455

2.10

Iuxut TpukaboHOBBIX KHCnoT /TIp/

JI1.2 J11.3 J11.4J12.1
J2.2J12.4
013923334055

2.11

enp nepeHoca snekrporos /I1p/

JI1.2 J11.3 J11.4J12.1
J12.2J12.4
01323354055

2.12

Merabonu3m amuHokuciot /T1p/

JI1.2 J11.3 J11.4J12.1
J12.2J12.4
01323354055

2.13

Hurerpanus Metaboamdaeckux mytei /T1p/

JI1.2 J11.3 J11.4J12.1
J12.2J12.4
01032335405
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2.14 |KontponsHas padora no temam 2.1-2.7 /TIp/ 1 JI1.1J11.2J11.3
JI1.4J12.1 J12.2 J12.3
2.4
013233 54 55
2.15 |Meraboau3M >xupoB 1 tunuaoB /TIp/ 1 JI1.2 J11.3 JI1.4J12.1
J2.2J12.4
013233 54 055
2.16  |McrouHuku yriepoja, a30Ta, KUCIOpO/a JUIsl )KUBBIX OPraHU3MOB. 2,7 JI1.1J11.2 J11.3
ABTOTpPO(BI U reTepoTpodbl (a3pOOHbIE U aHAIPOOHbBIE OPraHU3MBI). JI1.4J12.1 J12.2 J12.4
Kpyrosopor azora, kuciopona u CO2 B npupone. /Cp/ 2152333455
2.17  |Posb MIMKOJUTHYECKOTO MyTH B reHeprpoBanuu AT®. Perymsiuus riavkonusa 3 JIL.1J11.2 J11.3
U IiKoreHesa. ['opMoHanbHBIN KOHTPOIIb (apeHanuH, HHCyauH). /Cp/ JI1.4J12.1 J12.2 J12.4
213233 5455
2.18 |Comnpspkenue paboThI AbIXaTeIbHOI e ¢ nporeccom cuute3a AT, KT/ 2,4 JIL.1J11.2 J11.3
JbixarensHol nenu. Ionublit 6Mo3HepreTrdeckuii 3G GeKT uKiIa JI1.4J12.1 J12.2 J12.4
TPUKapOOHOBBIX KUCIOT. /Cp/ 2152333435
2.19 |buosHepreruueckue OalaHChl OKUCICHUS U CHHTE3a )KUPHBIX KUCIIOT. 2,5 JIL.1J11.2 J11.3
OO0pa3oBaHe KETOHOBBIX TEJI B YCJIOBUSX HHTEHCUBHOTO PaCIIEIICHUS JI1.4J712.1 JI2.2 J12.4
*KupoB. /Cp/ 013233 54 55
2.20 |TlocnenctBus HapyIICHUS KaTa0OIM3Ma aMUHOKUCIIOT (ATKANTOHYPHUS U 3 JIL.1J11.2 J11.3
(enunkeronypus). /Cp/ J1.4J12.1 J12.2 J12.4
013233 54 55
2.21  |Merabonuuecknue 0COOCHHOCTH OCHOBHBIX OPTaHOB (MO3Ta, MBIIIIIL, )KHPOBIX 3 JIL.1J11.2 J11.3
TKaHeH, nedenu). ['opMOHabHbIE PETYNATOPhI PHEPIeTHYECKOT0 MeTabonu3Ma JI1.4J12.1 JI2.2 J12.4
(MHCYJIHH, TJIFOKAroH, aJpeHaluH, HopaapeHanuH) /Cp/ D1320235435
2.22 |/MKP/ 4,5
Pa3nen 3. MouiekyJsipHble 0CHOBBI TeHETUKHU
3.1 MonekynsipHble OCHOBBI reHeTUKH /JIek/ 3 JIT.1J11.4J12.1 JI12.2
J2.4
013233 354 55
3.2 T'ennas nnxenepus. Knonuposanue reHos /JIek/ 3 JI1.1 J11.4J12.1 J12.2
J2.4
013233 54 55
3.3 MorexyssipHbIe OCHOBBI reHeTHKH /T1p/ 1 JI1.2 J11.3 J11.4J12.1
J2.2J12.4
01323354055
34 T'ennast umxenepusi. Knonuposanue resos /I1p/ 1 JI1.2 J11.3 JI1.4J12.1
J2.2J12.4
01323354055
35 Myranus. [Tpuannst Bo3aukHoBeHus. Penapanus JITHK. ['enernaeckue 3 JIT.1 J11.2 JI1.3
perynaTopHsle MexanusMsal. /Cp/ JI1.4J12.1 JI2.2 J12.4
01323354055
3.6 I'ennas nmxeHepus u ouorexuosorus. /Cp/ 3 JIL.1JI11.2 J11.3
JI1.4J12.1 J12.2 J12.4
013233 54055
3.7 /UKP/ 34
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Paznen 4. Dx3amen

4.1 Dk3aMeH /Dk3aMeH/ 5 54

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

IIpoBepka KauecTBa yCBOCHHUS 3HAHUN CTYIICHTOB I10 JIAHHOHM JTUCHUILUIMHE BKITFOYACT B Ce0s TEKYIINH KOHTPOIb U IPOMEXYTOYHYIO
aTTeCTalHIo.

Texymuit KOHTPOJIB:

1. KoHTponbHbIe paboThI Ha JIEKIUH;

2. KoHTponbHbIe paboThI Ha IPAKTHYCCKUX 3aHATHSIX;

2. CemecTpoBO€ IOMAIIHEE 3aJaHNUE;

3. BeicTyruieHue ¢ I0KJIaJIOM Ha CEMUHApe

[IpomerxyTounast arTecTarus

1. Criucok BOIIPOCOB /ISl ITOJITOTOBKH K 9K3aMEHY.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHAJIbI 1JISl Te]cymei/i aTrecTanuu

KoHTpobHBIE pabOThI Ha JICKLIHH:
KonrpombHas pabora Ne 1

1 BapuanT

1. AMMHOKHCIIOTBI 00J1aIal0T

1) amdoTepHBIME CBOWCTBAMU 2) KHCTIOTHBIMH CBOMCTBaMH 3) OCHOBHBIMHU CBOMCTBaMU
2. N303nexTpuyeckas TOYKa acliapariHOBOW KUCJIOTHI HaXouTcs B oonactu pH

1) memogHoM 2) Kucnon 3) HeTpanbpHOMI

3. Onpenenure NocaeA0BaTEILHOCTE AMUHOKUCIIOT B TETPAIENITHE, UCIONB3Y4 clleytomnue faHHble. IIpyu anann3e N- KOHLeBOH
aMHHOKHUCIIOTHI © aMHHOKHCIIOTHOTO cocTaBa nentuaa noixy4deHo: Jluz (Ilpo, Tup, Mer). Iocne ruaposmsa OpoMitanom o0pasyercs
Tpunentug, cogepxkamuii Tup, Mer, JIus.

1) [Ipo-Mert-Tup-JIuz 2) JIuz-Tup-Mer-IIpo 3) Met-Tup-IIpo-Jiuz 4) JIuz-Ilpo-Tup-Mer

4. CriocoboMm yKJ1aJIkKi IPOTOMEPOB B OJIMTOMEPHOM OeJIKe OTpeielisieTcs

1) yeTBepTHYHAS CTPYKTYpa Oeka 2) TpeTn4yHas CTpYKTypa Oenka 3) BTOpUYHAs CTPYKTypa Oenka

5. Ilpumensiercs ans onpezaeseHus: C-KOHIEBOH aMUHOKUCIIOTHI B OeIKax U MenTuaax

1) Meron nuauTpodernnrpoBanus no CeHmxepy 2) Kapbokcumnentumasza 3) JlefinrHaMUHOIIETITHIA3a

6. OKUCITUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMU KAaTATH3UPYIOT

1) okcumopeyKTassl 2) TpaHcdepasb 3) ruaponassl

7. Haubonee Mennnennas craaus GepMEeHTaTUBHOTO KaTalu3a

1) o6pazoBanue ES-kommekca 2) npeobpazoBanue ES-kominiekca B IepexoHble aKTHBUPOBAHHbBIE KOMITIIEKCHI

3) cBs3bIBaHUE CyOCTpaTa ¢ aKTUBHOHN 4acThio (hepMEHTa

8. Bri3pIBaroT TOpMOXKeHHE (PEPMEHTATUBHOM pPEaKkIny 3a CYET CTPYKTYPHOTO CXOJCTBA MOJIEKYJIBI HHTUOUTOpA ¢ MOJIEKYJIOH
cyOctpacra

1) KOHKYPEHTHBIE HHTHOUTOPBI 2) HEKOHKYPEHTHbIE HHTHOUTOPEI 3) 6ECKOHKYPEHTHbIE HHTHOUTOPEI

9. KodepmeHnT anetunupoBanusiKoA sIBIsSETCS IPOU3BOAHBIM

1) HadTOoXHHOHA 2) Toxodepona 3) NaHTOTEHOBO KUCIIOTHI

10. 3a0oneBanue nMHra HaOJIIOAETCS IIPU ABUTAMHUHO3E

1) maHTOTEHOBO KUCIIOTHI 2) buoTHHA 3) ackOpOMHOBOM KUCIOTHI

11. Kaxoe BemiectBo He 0Opa3yrorcs npu ruaponusze JTHK?

1) Pubodypanosa 2) AnenuH 3) ®ocdophas kuciaoTa

12. Eciu B monexyine IHK conepxanune anennna 15%, To conepxaHue ryaHuHa COCTaBIIsIeT

1) 15% 2)35% 3) 70 %

13. T'imoko30 (o 1 —6)-T1r0K032 — 3TO

1) ¢parMeHT 1EIITIOI03bI 2) GparmMeHT Kpaxmana 3) ¢parment xutuHa
14. K kakoii rpyriie JTUnua0B OTHOCUTCS JIMMOHEH

1) dochommmust 2) HeHTpaJbHBIC KUPHI 3) TeprneHsl

15. ChuHro3uH, )KUpHas KHCIOTA H TIPOCTOH caxap o0pa3yeTcs Py TUIPOITH3e

1) Bocka 2) cuHrOMHEIHHA 3) uepebpo3una

KounrpomnbHas padota Ne2

1 BapuanT

1. IIpeBparenus1, HapaBJIeHHbIE Ha 00pa3oBaHue U OOHOBIEHHE KOMIIOHEHTOB KIIETKH
1) Anabonnueckue 2) Karabonnueckue 3) OxkucnutenbHble 4) OK3eproHudeckue

2. ®epMeHT amuiIa3a JIEUCTBYET B
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1) sxeyouHOM coke 2) ciroHe 3) sxerdyu 4) KUIeuHNKe

3. IocneaHss craaus IIIMKOIU3A

1) derunpuposanue 2) Uzomepusanus 3) Oxucnenue 4) I'uaponus

4. B xone nonxoro o6opota L{TK cropaer 1 Monekya

1) Oxcanoanerata 2) Auermi-KoA 3) ATO 4) A1®

5. XKupopactBopumslit KOGEepMEHT

1) YVouxunon 2) HAJI 3) ®AJ] 4) Auetmn-KoA

6. HezameHuMoli UpHOI KUCIOTOH sIBIIsIETCS

1) CreapunoBas 2) [TanbmutuHOBas 3) Apaxunonoas 4) OnenHoBas

7. B metabonu3me XKK kapHUTHUH BBINOIHAET (HYHKIHIO

1) Cy6erpara 2) @epmenra 3)Kodepmenta 4)[IepeHocunka

8. I )KMBOTHBIX Pe0OIalatoiM THIIOM JIe3aMUHHPOBAHHS SBISCTCS

1) OxucnurensHoe 2) BoccranoButensroe 3) ['unponuruyaeckoe 4) BayrpumonekymnspHoe

9. ITocne pa3pylieHus 3pUTPOLUTA TeM

1) MOXeT UCIOJIL30BATHCS MOBTOPHO 2) MPEBpaIiacTcs B 0-aMUHOJICBYJIMHAT 3) IPeBpAIacTCs B )KEIUHBIC TUTMEHTHI 4) B
HEM3MEHHOM BHJIC BBIBOJMTCS U3 OpraHM3Ma

10. Ykaxure mocie10BaTebHO (PEPMEHTBI, TIPEBPAIIAOIINE TIFOKO3Y B IBE TPHO3BI

1) rexcokuHa3a, rOK030-6-pocdar-usomepasa, hochodppykroknHasa, anpaonasa

2) TeKCOKHMHA3a, TIII0K030-6-pocdaraza, pochodppykToknHasza, eHomasza

3) riroko30-6-pocdarasa, rirroko30-6-pocdar-uzomepasa, hochodpykrokunasa, anpaonaza

4) rmrok030-6-docdarasa, roko3o-6-pocdar-u3omepasa, pochodpykToknHasza, eHoNA3A

11. Jannas peakuus orpaxaer: —CH=CH— + *OH - —*CH—CHOH—

1) Ipotiecc rUIPOKCHIUPOBAHUS IPH MUKPOCOMAIILHOM OKHCJICHHH. 2) PeakInio HHUIMAIUH CBOOOTHOPAIMKAIBHBIX
YTJIEBOJIOPOIHBIX LIETIEH.

3) IIpouecc ruapaTanyy MpH CHHTE3E JKUPHBIX KUCIOT. 4) [Ipoliece ruapaTanyu npu B-oKUCICHHH.

12. Cy6erpat it peakiuu cyocTpatHoro ¢pochopuinpoBaHus 00pa3yeTcs B peaKluu, KaTaau3upyeMoit GpepmeHTamu:
1) rexcoknHa30i U GpochodpyKTOKMHA30I; 2) CHONA301 M MUPYBATKHHA30M; 3) 3-(hochornuiepanbaeruaporeHa3on U eHonaa3on; 4)
MUPYBATKUHA30M U NIMLEPATKMHA30H

13. CompoBoxmae(10)Tcst pactaioM TITFOKO3BI

1) I'mukonus 2) TmokoHeorenes 3) I'nmukonu3 u rintokoneoreHes 4) Hu oauH U3 HUX

14. BpeMeHHBIM 00€3BpeKMBaHIEM aMMHUaKa He SIBISETCS

1) Mouesuna 2) I'myramar 3) ['myramun 4) Ananus

15. AKTUBUpPYET CHHTE3 TITUKOTEHA

1) Tonbko uncynun 2)Tonbko agpenanus 3) O6a ropmona 4) Hu oqus U3 HUX

KoHTtponbHbIe paboThl Ha MPAKTUYECKOM 3aHITHU:

KonrpomnbHas pabota Nel

Bapwuant 1

1. Beruucnure AaMHy NOIUNENTHIHON LEMH JU30U1MMa KypUHOTO siila, cogepakamiero 129 aMMHOKHUCIOTHBIX OCTaTKOB U UMEIOLLETO
JIOJIO CTIMPANIbHOM KOHUTrypanun 35 %

2. B3pocblii yenoBek sietoM ynotpetusiet B nuiyy npudmusurensHo 400 r momuaop, B 100 r KOTOPBIX COAEPIKUTCS 2 MI'
MPOBHUTaMUHA A, TIpH ero HopMe 3 Mr/neHb. [Ipu 3TOM KapoTHH BCachlBaeTCs B KUMIEUHHUKE JTHIIb Ha 35 %. JIocTaTOYHO JIK 3TO
KOJIMYECTBO MIOMUOP VIS TOJAEPKAHMS BUTAMUHHOW HOpMBI. OTBET NOATBEPIAUTE PACUCTAMH.

3. Hapucyiite cTpykTypHBIE GOPMYIIBI U OCYIIECTBUTE PEAKIINU

B-D-I'moxonupano3a+sTaHoq—

a-D-T"anakronupanosa+?—ranakro3o-3-¢pocoar

4. Paccumraiite conepxanue P (%) B 1-creapoun-2-nansmutomnpocdarunmistanonamune. [Ipuseaure ctpykTypHyto Gopmyny
JUIHTA.

5. IIpu xaxoil KoHIIEHTpauu cyOcTpaTa GepMeHT, Ul KOTOPOTO MaKCUMaJIbHAsl CKOPOCTh IpeBpaleHust cyocTpara cocrasiser 30
MKMOJIb/MHFH, a BeJIMYrHa KOHCTaHThl Muxasiuca 0,002 M Oynet padoTaTb co CKOPOCTBIO 1/6 OT MakcHMaIbHON?

Konrponsnas padora Ne 2

Bapuanr 1

1. HanummTe ypaBHEHUS peakiiii ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (QOPMYIT COCIMHEHUI:

a) kapObamomndocdar + OpHUTHH — LUTPYIIIHH

0) cepuH + anermi-KoA — O-anermicepun + KoA

2. HazoBute 5 (hakTOpOB, BAMAIOMNX HA AKTUBHOCTH ()EPMEHTOB, YUaCTBYIOIIUX B PEAKIHMAX YIIEBOAHOTO OOMEHa.
3. ITouemy npu caxapHoM AuadeTe UK IOJ0AaHHU BO3HUKAET sIBICHUE KETOHEMUH UM KETOHYpUu?
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4. Onummyre posib Ie4eHH B 0OMEHE OEIIKOB.
5. Ha3oBuTe rOpMOHBI IO CTPOCHHIO HATTOMHUHAOIIIIE AMHHOKICIIOTY THPO3HH, OT KOTOPOH OHM OTJIMYAIOTCS HAITHIHEM
JononHuTensHbX OH-rpynn B koible U 'y -yriepoJHoro aroMa 00KOBOI LIEIy U OTCYTCTBUEM KapOOKCUIIBHOM IPYIIIIbL.

[Tpumep BapuaHTa CEMECTPOBOTO JOMAIIHETO 3aaHuUs

1 Bapuant

1. 3amumuTe cXeMbl KUCIOTHO-OCHOBHBIX PaBHOBECHI B BOJHBIX PACTBOPaX COCAMHEHHMN:2-aMUHOM30MacIsiHas kucioTa (pK=2,36;
10,21) u S-runpokcunuzut (pK = 2,13; 8,85; 9,83) . Paccuunraiite nx U303JEKTPUIECKUE TOUKH.

2. Kakyro KOH(HTypaIiio UMeeT IoracaparnioBas kuciota npu pH 7 n 12? OtBet nosicHuTE.

3. 1 Mr depMeHTa CYKIIMHATACTHAPOTEHA3bI 32 5 MUH KaTAIN3UPYET OKHCICHUE SHTAPHON KUCIOTHI ¢ 0Opa3oBanueM 10 MKMOJIIb
dymaposoit pu 37°C u pH 7. PaccuuraiiTe akTUBHOCTb (hepMeEHTa.

4. C ucnoyib30BaHUEM CTPYKTYPHBIX (POPMYIT BCEX KOMIIOHEHTOB OCYIIECTBUTE NIPEBpaLIeHHe: 3-KapOTHH — 2-pPEeTHHOI (BUTAMUH
Al).

5. Hmmnaa monexynst JJTHK kumeunoit namouxn cocrasisier 1100 mxm. Onpenenute 9rcio HYKICOTHIHBIX Hap B COCTaBE KIETOTHON
JIHK stoii 6akTepuu.

6. BeiurcnuTe CTaHAAPTHYIO SHTAIBITHIO XeMOCHHTE3a, IPOTEeKaroiero B aBTOTpodHbIx 6akrepusix Thiobacillusdenitrificans:
6KNO3(1B)+5S(1B)+2CaCO3(1B)23K2S04(1B)+2CaS0O4(TB)+2CO2(r)+3N2(T)

7. s onpeneneHust 00beMa 3pUTPOLUTAPHON MacChl HCIONB3YIOT NIpenapar 4eI0BE4eCKUX IPUTPOLIUTOB, MEUCHHBIH
PaATHOHYKIHIOM XpoM-51. CKONBKO BpeMEHH JJOJDKHO IPOUTH C MOMEHTa BBOJIA TIperapara B KPOBSIHOE PYCiIO, YTOOBI B OpraHU3Me
ocranoch 1/10 gacTe BBEICHHOTO H30TOMNA XpoMa?

8. Paz0aBieHHbIe pacTBOPHI caxapo3bl U TIIOKO3bI HMEIOT paBHBIE MAacCOBEIE oM. Kakoii U3 IByX pacTBOPOB KUIHT Ipu Ooiee
BBICOKOM Temnepartype? JlaiiTe KpaTKue NOSCHEHUs.

9. Paccuwuraiite uncio moneit AT®, oOpasyrorierocs npu NOJIHOM OKUCICHHN | MOJIs KOepMEeHTa alleTHIMPOBAHUS B ITUKIIC
Kpeoca.

10. Beraucnure AMuHY TOTUNENITHIHON IETH JTU30IMMa KYPHHOTO sifa, copepkamniero 129 aMHHOKHUCIOTHBIX OCTATKOB H
HMEIOILETO OO0 CITUpanbHol KoHburypanuu 35%.

[Ipumep TeM a1 BBICTYIUICHHUI Ha CEeMUHapax

ITo Teme 1.1:

1. Knerka. CTpyKTypHBIE XapaKTEpPUCTUKHU.

2. OCHOBHBIE KIIACCHI KJIETOK: IPOKAPUOTHL U DYKAPHOTBHI.

3. Knerounas opranuzanus 3yKapHoT: siAp0o, MUTOXOHJPHUH, LIUTOIIIa3Ma, anmapar I oIb/pkH, KIeTOUHbIe MEMOPaHBL.

6.3. Tunoswbie KOHTPOJbHBIC BOIPOCHI U 3aJaHUA NJIs l'lpOMe)KyTO‘lHOﬁ arrecranuu

Bomnpocs k sx3ameny

1. Knerka. CTpykTypHBbIe XapakTepucTUkd. OCHOBHBIE KJIAaCChl KIETOK: IIPOKAapUOTHI U 3yKapuoThl. Kilerounas opranusarys
9YKapHOT.

2. a-AMuHoKHcI0ThL. O61ue cTpykTypHble cBoiictBa. Ctepeonzomepust (D- u L- psnsr). Knaccuduxarys aMuHOKUCIOT Ha
ocHoBe ux R-rpymnn. MoHHbIe cBOMCTBa aMUHOKHCIIOT. 1303/1€eKTpruyuecKas TOUKa.

3. Peaxuuy aMMHOKHUCIIOT in Vivo (Ze3aMHHHPOBaHKE, TeKapOOKCHINPOBaHUE, 00pa30BaHUE NENITHIHON CBSI3H).

4. Ientuast CTpoeHue U XapaKTEPUCTUKU IENTUAHON cBA3U. VIOHHbIE CBOICTBA NENTUIOB. XapaKTEePHbIE PEAaKIHU €I TUI0B:
THJPOJIN3 TIOJHBIA U YaCTUYHBIH.

5. bemkn. Knaccndukanus 6emkoB. YeTsIpe ypoBHS OPTraHU3AIMN CTPYKTYPHI OCIIKOB.

6. @epmentsl. Knaccupukanus. IIpocternueckue rpynmnsl, KodpakTops! 1 KopepMeHTsl. XonopepMeHT 1 anodepMeHT.
3UMOrEHBI.

7. Kunerrka epMEeHTaTUBHBIX peakuuii. Y paBHeHne Muxasiica-MeHTOoH.

8. Butamunsl. Homenknarypa u kinaccudukanus. Mx 6uonornyeckas possb.

9. Momnocaxapuasl. Kiaccudukanus, HoMeHkIaTypa XUMUUECKUE [IPEBPAILECHHUS.

10. Onurocaxapuasl. CTpykTypa U cBoiicTBa. BoccTanaBnuBaroniye 1 He BOCCTaHABIMBAIOIINE AUcaxapuasl. Baxueie
Jcaxapubl.

11. IMonucaxapuasl. CTpyKTypa, Kiaccudukanus, CBOHCTBA, 0- ¥ - TIUKO3UIAHbIE CBA3U. DepMEHTATUBHBIN U KUCIOTHBIH
TUAPOIN3.

12. XKupsl. CTpykTypa, HOMEHKJIATypa, kiaccudukanus. Baxunelmye BeIcue KapOOHOBBIE KUCIOTHI, BXOISIIHE B COCTAB
KHUPOB U Macel. I uIpous xKUpoB.

13. @ochomumunsl.  CTpykTypa, HOMEHKIaTypa, Kkiaccudukanus. AMdunaruueckue cBoicTBa. MULEIIBI U OUCIOH.
Crpykrypa U QyHKIMH OnOMeMOpaH.

14. Hykneosunsl. HomenknaTypa u cTpoeHue. A30THCTbIE OCHOBAHUS IIyPUHOBOIO U IMPUMMIMHOBOTO Psiia.
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15. Hykneorunsl. HoMeHkIaTypa, cTpoeHue, knaccudukanys. BUoIornuecku BaKHbIC HYKIICOTHIbI: aeHO3UHTpUochar

(AT®), nukorunanenuaaudocdar (HA+) u pnaBunanennngunykneorus (OAJT).

16. IlepBrynas u BropuuHas ctpykrpa JHK.

17. Makpomonekyisipras crpykrypa PHK. Tpaucnoptasie PHK (TPHK), marpuunsie PHK (MPHK) u pu6ocomusie PHK

(pPHK).

18. Buosnepreruka. Breicokosneprernueckue 6uomonexynsl: AT®, aunndocdarel, THoaGupsl. [IpuHImn conpsoxeHus.

19. Makpomerabosnueckue HUKIbL. VICTOUHUKY yriepoaa, a30Ta, KHCIOPOJa JJIs )KHUBBIX OPraHU3MOB. ABTOTPO(BI 1

rerepoTpodsl (a3poOHbIe U aHa3pOOHBIE OpraHu3Msl). KpyroBopot azora, kuciaopona u CO2 B mpupoze.

20. OcHoBHbIe cTaguu rmkonn3a. Cyap0a mupyBara B aHadpoOHBIX yeiaoBUsX. OOpa3oBaHHe MOJIOYHOM KUCIIOTHI U

perenepanus HAJI+. Monounokucnoe 6poxxerue. Crnuprosoe 6poxxeHue. buosHepreruueckuil 6ananc aHa3pOOHOrO TIHKOIH3A.

21. I'mukorenes. Peryssinust rmkoau3a u rIMKorenesa. [ opMOHaNbHbIN KOHTPOIH (aApeHaInH, HHCYIINH).

22. Hukn TpukapOOHOBBIX KUCIOT (LIMKII IMMOHHOM KUCIOThl. OCHOBHBIE peakiuu 1ukia. CTeXHnoMeTpus UKJIA.

23. CHUCTeMBbI TPpaHCTIOpTA AJIEKTPOHOB (00IHe MPUHIUIIBI). OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC TIOTCHI[HAIBI. DHEPreTHKa

HIEPEHOCA JIEKTPOHOB.

24. OCHOBHBIE PeaKINH KaTaboIM3Ma >KUPHBIX KHCIOT. Paciernieniie HeHACHIIIEHHBIX KUCIIOT U KUCIOT C HEUYSTHBIM YHCIIOM

YIIIEpOJHBIX aTOMOB. bruosHepreTiyeckuil 6anaHc OKUCICHUS KUPHBIX KUCIIOT.

25. Karabonu3m aMuHOKUCITOT. OKHUCIUTENBHOE e3aMUHHUPOBAaHUE U iepeaMuHupoBanie. OOpa3oBaHHe U3 aMUHOKHUCIIOT

IUpyBaTa U MeTabOIUTOB LUK/ TPUKAPOOHOBBIX KHCIIOT (TJIFOKOTCHHBIE U KETOI'€HHbIE KHCIIOTHI).

26. I{ukn MmoueBuHBIL. [TocieAcTBUS HapYIIEHHH KaTab00OIHU3Ma AMUHOKHUCIIOT (aJIKANTOHYPHUS U QEHUIKSTOHYPHUS).

217. OO01mue 4epThl B MEXaHU3MaxX Peryialuy MeTaboIu3Ma: aJUIOCTepUUECKUE B3aUMOICHCTBYS, KOBAJICHTHAS! MOAU(UKAIIYS,

KOHIEHTpaIus pepMEeHTOB, KOMIIAPTMEHTAIHSI, METa0OIMUeCKas CIIeIHATI3aLHsI OPTAaHOB.

28. MexaHu3M nepegayy HacJIeACTBEHHbIX IPU3HAKOB. (OCHOBHBIE CTaUU PEIUIUKALNU.

29. MyTarmu, TUIbel MyTanuid. [IpranHbl BOSHUKHOBEHHUS MyTallly (XUMUYIECKHUE U PaIualliOHHbIE MyTareHsl).

30. I'enernueckuil kox. 3HaueHUE KOJOHOB. BBIPOXKAEHHOCTh FEHETUUECKOTO KOJa.

31. OcHoBHble cTaauu Tpanckpuniuu JTHK.

32. Tpaucnoprasie PHK (TPHK). KozoH - anTHKOIOHOBOE y3HaBaHUe. OCHOBHbIE CTAJAUM TPAHCIISALIH.

33. ['enernyeckue peryaTopHbIe MEXaHU3MBI. PerynnpoBanne Ha ypoBHE TpaHCKpHUIIuU. ['eH - perymsrop. Penpeccop.

Omneparop. OnepoH.

34. IepecTpoiiku reHOB: peKOMOWHALNS, TPAHCISLUS U KIIOHUPOBAHHE.

6.4. Kputepun oneHuBaHus

BamipHO-peATHHTOBAs CHCTEMa OIIEHKH 3HAHUH CTYNIEHTA MO IUCHUIUIMHE BEICTPANBACTCS HA OCHOBE 0OAIUIOBOI OLIEHKH Pa3INYHBIX
(bOopM [1esITeIbHOCTH CTYAEHTOB. J[JIs OLIEHKH K3aMeHa CYMMHUPYIOTCSI OaJliIbl ceMeCcTpa U 9K3aMeHa.

DopMbI KOHTPOJIS:

- KonrposnbHas pabota Nel Ha npaktuueckoM 3aHatuu (10 6amios);

- Kontponbhas padota Ne2 Ha npaktrdeckom 3ausatiu (10 6amion);

- KonrposbHas pabota Nel Ha iekunoHHOM 3aHsaTuH (15 6annos);

- Kontponbnas pabota Ne2 Ha nekipoHHOM 3aHatiu (15 6ayios);

- CemecTpoBoe qoMainHee 3aaanue (25 6ajuios);

- Pemenwne 3amau Ha mpakTHYECKOM 3aHITHH (8 6AIITOB);

- IMoaroroBka Bompoca U BCTyIJIEHHE Ha ceMuHape (9 6aioB);

- [MocemaemocTs nekmwii (8 6aos);

- MMMCbMEHHBIHN 9K3aMeH B KOHIIE ceMmecTpa (25 OanoB).

[To nToram Texymieit ycrieBaeMOCTH MOTYT OBITh BHICTABJIEHBI SK3aMEHAIMOHHBIE OIIEHKU 0€3 JOMOIHUTENbHOM cjauy SK3aMeHa.
Ecnu cTyeHT He CorllaceH ¢ aBTOMaTHYECKOW OLIEHKOM, OH BITPaBE MepecaaTh 3K3aMEH U YIy4IlInTh pe3yibraT. [Ipu 3ToM Oasuisl 3a
9K3aMEeH IUTIOCYIOTCS K TIOKA3aTeNto ero TeKyIlel YCIeBaeMOCTH U 110 001ei cymme 0ajliioB BHICTABIISIETCS OL[CHKA.

CTyZaeHT, OMYYMBIIUHA 110 UTOTaM TeKyIlell aTTecTalluy MeHee 25 0alIoB, K CeCCHU IOMYCKAaeTCst IPH 0TpabOTKe UM MUHIMYyMa
3aJjaHui 110 TUCHUIUIMHE (10 YpOBHS He MeHee 25-49 GayutoB). JlonosnHUTENbHAS OTPAOOTKA IPOBOJUTCS BHE PACIIMCAHUS YUEeOHBIX
3aHATHH.

DK3aMEeHAIMOHHBIH OMJIET BKJIIOYAET JBa TEOPETHUECKUX BOIIPOCA U3 CIIMCKA BOIPOCOB K 3K3aMEHY.

25 OasIoB - OTBET MOJIHBIN U TIPABUIIbHBIN, MATEPHAI U3JIOKEH B ONPEICICHHON JIOTHYECKOM MOCIeJ0BATEIbHOCTH, XUMHYECKH
IPaMOTHBIM A3bIKOM. CTYEHT MOJTHOCTHIO OTBETHII Ha JIBa BOIIPOCA, ITOCTABICHHBIX B OMJIETE B COOTBETCTBHUHU C IIPOTPAMMOH.
Hanucan npaBuibHO Bce HEOOXOMMBIE YPAaBHEHHS PEaKkIUy, yKa3al yCJIOBUs uX NpoBeneHus. CTyAeHT BlafieeT XUMHIECKON
TEPMHUHOJIOTHEH 1 HOMEHKIIATYPOil, yMEeT NPUMEHATh BayKHEHIIINE 3aKOHbI U TIOHATHS XUMHH U1 OOBSCHEHUS! KOHKPETHBIX
XMMHYECKUX SIBICHUH, yMeeT CpaBHUBATb, CONIOCTABIIATE U 00001IaTh (haKThL.

18-24 Gaxnna - OTBET MOJHBIHA U MPABUJIBHBIN, HO TOMYNIEHBI HECYIIECTBEHHbIE ONIMOKH B HATIMCAHUHM YPABHEHUH PEaKIIHH,
WCTIpaBJICHHBIE 110 TPEOOBAHMIO MTPETOJaBATEIS.

13-17 6annoB - CTYACHT OTBETUIJI HA BCE TEOPETHYECKHE BOMIPOCHI, HO MPU 3TOM JOMYIIIEHA CYIECTBEHHAs OIIHOKa HITH
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OTBET HE MOJHBIM.
0-12 6aoB - CTYJCHT HEe OTBETHJI Ha 00a TEOPETUUECKUX BOIPOCA, HE BJIaJCeT XUMHUUECKOW TEPMHHOJIOTHEH U HOMEHKJIATypOH,
JIoIycKaeT rpyOblie OIIMOKH B HCTOJIKOBAHUH U YIOTPEOJICHUN XUMHYECKHUX ITOHATHI.
CooTHOLIEHNE 0AIIIOB, HAYNUCIIIEMBIX 33 TEKYLIYIO U TPOMEKYTOUHYIO aTTECTAIHIO.
Banet 91-100 cOOTBETCTBYIOT OLIEHKE "OTIMYHO".

Baset 70-90 cooTBETCTBYIOT OLIeHKE "XOpomIo".

bamier 50-69 cooTBETCTBYIOT OIIEHKE "yJOBIETBOPUTEIHHO".

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIsT)

7.1. Pexomenayemas Jutepatypa

7.1.1. OcHoBHasi TATEPaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue M3narensctBo, ron| Pecypc
JI1.1 |Antuna E. B,, XuMmus OHOJIOTHUECKH aKTUBHBIX BEIIECTB U )KU3HEHHBIX TpoleccoB |MIBaHOBO : 3BC
Bonkosa M. A., (http://e.lanbook.com/books/element.php?pll_id=69968) WUIrxTy, 2015
Jampuna K. B.,
Kpyaun C. O.
J1.2 COOpHHK TECTOBBIX 33J]aHUH 110 OHOXUMUH: B 2-X yacTsax. Hacts 1 Tomck : CubI'MY, 3BC
(https://e.lanbook.com/book/105952) 2016
J1.3 COOpHHK TECTOBBIX 33J1aHUI 10 OHOXUMUH: B 2-X yacTsaX. YacTs 2 Tomck : CubI'MY, 3BC
(https://e.lanbook.com/book/105953) 2016
JI1.4 |Mutskuna 1O. A. Buoxumus: yueOHoe ocobue Mockaa : Puop,
2005
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |Ywucrskos 1O. B., OCHOBBI OMOHEOPTaHUYECKON XUMHH: ydeOHOoe TTocobue aisi By30B  |Mocksa: Xumus,
Tamiukas JI. . 2007
JI2.2 |TrokaBkuHa H. A., Bruooprannveckast XuMust: y4eOHUK JIJIsl BY30B Mockaa:
baykos 10. 1., I'SOTAP-Menua,
3ypabsu C. D. 2010
J12.3 |Coupun A. C. MornekymnspHast 61osiorus: pubocoMsl 1 OnocuHTe3 Oenka: yueOHuK [Mocksa :
IUTS BYy30B Axanemus, 2011
J12.4 |@ununnosuy FO. b.,  |Bbuonornueckas xumus: yaeOHoe mocobue A1 By30B I10 Mocksaa :
CeBacteaHoBa I'. A., [cmenmansHOoCcTH "buomorusa" Axanemus, 2005
Knynosa C. M.,
EropoBa T. A.,
Kosanesckas H. 1.
7.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"
D1 |Jlanse [DnexTpoHHBIA pecypc] : anekTpoHHO-OnbmmoTeynas cucrema (OBC) / nzgarensctio Jlans. — URL:
http://e.lanbook.com/
32 [HOpaiiT [DnekTpoHHbI pecypc] : anekTpoHHO-0uOmoreuHas cuctema (ObC) / u3narenscro FOpaiit. — URL:
https://biblio-online.ru.
33 |Znanium.com [DnekTpoHHBIH pecypc] : 31aeKTpoHHO-6ibHoTeuHas cucrema (OBC) / Hayuno-u3narenbckuii neHTp
NHOPA-M. — URL: http://znanium.com/.
94 |eLIBRARY.RU [OnexTpoHHsIi pecypc] : anexkTponHas 6ubnmoreka / Hayd. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.
35 |HaunonanbHas snexTponHas 6ubnmorexa (HOB) [DnexTpoHHEIH pecypc] : 00beANHEHHBIH IEKTPOHHBIN KaTaaor (OHA0B

poccuiickux 6ubmmotek : caiit. — URL: http://H36.pd

7.3 llepeyenb nHGPOPMAIIMOHHBIX TEXHOJIOTHIH

7.3.1 IIporpammHoOe oGecnieyeHue

Adobe Reader
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LMS Moodle

7.3.2 IIpodeccnonaibHbie 6a3b1 JAHHBIX M HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. Hayunas snextponnas outdnunoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 3neKTpOHHAs

OubnuoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum jpoctyma: uist 3apeructpup. moib3osareneii. — Teker :
SJIEKTPOHHBIH.
2. Hanmonanbnas snextponnas 6udanoreka (HOB) (https:/rusneb.ru/) Hanmonansuas snexrponnas 6ubiaunorexa (HOB) :

00BETMHEHHBIH 3JICKTPOHHBII KaTanor GoHA0B poccuiickux OubmamnoTexk : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIBHBIX 3a710B OuOsmorexu Yenl V. — TeKcT : 37eKTpOHHBIH.

3. Ipesnpentckas 6ubmmorexa (https://www.prlib.ru/) Ipesunentckas GubnmuoTeKa : IEKTPOHHAs HALMOHATbHAS
6ubnmotexka : caift / ®I'BY Ilpesnnénrckas 6udanoréka nvenn b. H. Enpuuna. — CankrllerepOypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 3IeKTPOHHBIIA.

4. Web of Science (https://apps.webotknowledge.com) Web of Science : mynbsTunucuuiuinHapHas pedeparuBHas 6a3a
naHHbIX / kommanus Thomson Reuters. — Pexxum moctyna: mist 3apeructpup. nonbzoareneid Yenl'Y. — TekcT : 3IeKTpOHHBIM.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBnas 6a3a nanusix / Elsevier BV. — URL.: http://www.scopus.com/. —
S3. anrn. — Pexxum poctyna: amns 3apeructpup. nonaszopateneit Yenl'Y. — TekcT : 31eKTpOHHBIN.

6. DneKTpoHHBIH KaTanor HaydyHoi Oubiaunoreku Yenl'Y [DnekTpoHHBId pecypce] : 6a3a qanHbIX / Yenso. roc. yH-T. — UensiOuHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

Jlns peanuzanuu AUCUUILTAHBI HCHIOIB3YIOTCS YUeOHBIC ayAUTOPUH ISl IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH
CEeMHMHApPCKOTO THUIIA, TPYNIOBBIX U MHIUBUYaJIbHBIX KOHCYIbTALUH, TEKYIIEro KOHTPOJISA U IPOMEXYTOYHOM aTTeCTalny, a TakKe
MTOMEIICHHUS JUIsl CAMOCTOSITEIIbHOW PaOOTHI.

YueOHbIC AYIUTOPUHN YKOMIUICKTOBAHBI CHeHI/IaJII/IZiI/IpOBaHHOi/'I MeOEeIbI0 U TEXHUIECKIMMK cpeacTBaMu O6y‘I€HI/I$I.

Jli1s npoBeaeHNst 3aHATHI JIEKIIMOHHOTO THIIA PEJIaraoTcsi Habophl IEMOHCTPALOHHOTO 000PYA0BaHHUS M Y4eOHO- HATJISTHBIX
ocoOuil (AeMOHCTPallMOHHbIM Ha0Op aTOMOB, TabiuIa MeHzeneeBa, TabnuIa pacCTBOPUMOCTH, SNEKTPOXUMHUYECKUH P
HAIPSDKCHHS] METAJIJIOB)

[TomenieHust 11t CAMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIICHBI KOMITBIOTEPHON TEXHUKOH C TIOAKIIIOYEHUEM K CETH
"NHTepHeT" 1 00ecIiedeHHeM IOCTYIIa B JJIEKTPOHHYIO HH)OPMaIOHHO-00pa30BaTeIbHYIO Cpelly YHHUBEPCHUTETA.

1. YuebHas AyAUTOpHA OJId IPOBCACHUA 3aHATHI JICKIIMOHHOI'O THUIIA.

OcHoBHOE 000opyoBaHue: yueOHas MeOelb, 10CKa ydeHH4YecKass OObIYHas, HACTEHHAs, y4eOHO-HarJIsAJHbIe TOCOOus
(Hepuoauueckas tabmuma J.1. Menneneesa, MynbTUMeIUIAHAS TPE3CHTALNS ), MYJIbTUMEANHHOE HHTEPAKTHBHOE 000PyIOBaHHE:
MynbTUMeAuitHbIN npoektop EPSON1720, sxpan ¢ anexrponpusosoM Lumen; akTuBHas akycTHdeckas cucrema Microlab solo-6c,
MEePCOHAJBHBIA KOMITBIOTEP C MOAKIIOYEHHEM B ceTh «MHTepHEeT»

IIporpammuoe obecrieuenue: MS Windows XP Professional SP2 anst BY30B. JIunensuu 6eccpodHsbie.

I'oc. Kontpaxt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunensun 6eccpounsie. Jiunenszus Ne 44664774 ot 09.04.2008r.

2. YaeOHbIC AYAUTOPUH UIA IIPOBCACHUA 3aHATUI CEMHUHAPCKOI0 TUIIA, JJIS IIPOBEACHUS I'PYIIITIOBBIX KOHcyﬂbTaHHﬁ,
WHANBUAYAJIBbHBIX KOHCyHBTaHHﬁ, JUT TEKYIIETO KOHTPOJIA U l'[pOMG)KyTO‘{HOﬁ aTTCCTalluu.

OcHoBHOE 060pynOBaHue: yueOHas MeOeIb, T0CKa YYCHHIECKast OObIYHASl, HACTCHHAS, MYJIbTUMEANNHOE HHTEPAKTHBHOEC
o0opynoBanue: MyabTuMenuitHbii mpoexTop EPSON1720, skpaH ¢ anekTponpuBogoM Lumen; akTHBHAs aKyCTHYECKas CHCTEMa
Microlab solo-6c, mepcoHabHBIN KOMITBIOTED € MIOJKIIFOYEHHEM B ceTh «HTEepHET»

IMporpammHoe obecnieuenue: MS Windows XP Professional SP2 st BY30B. JIunensun 6eccpounsle.

I'oc. Konrpaxr Ne 300 ot 08.10.2008r.

MS Office 2007. JIuniensuun 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r.

VYuebHas aynuropus

OcHoBHOE 00opynoBaHue: yueOHas MeOeb, 10cKa ydeHH4YecKass OObIYHAs, HACTCHHAs.

3. [Nomemenue st CaMOCTOSITENLHOM PabOTHI

3.1 YuraneHsii 3a1 Ne 1

OcHoBHOe o6opynoBanue: KoianyectBo nmocagounsix Mect — 50. 5 nepcoHaIbHBIX KOMITBIOTEPOB € MOAKIIOYEHHEM B CETh
«HTepHeTy», HeorpanndeHHbIN goctyn kK ObC u BJl. YuyeOHast MmeOenb, KOHIUIIMOHED.
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IMporpammuoe o6ecnieuenue: Microsoft Windows 10 Pro. (JIunensuu Geccpounbie. Jloroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuuensun 6eccpounsie. Jlo-ropop Ne AD-223/28/18)

Koncynpsrantllmoc (Cornamenue o corpyaanyectse Ne 31 ot 20.05.2003 ¢ pernoHaabHbIM HHPOPMAIIHOHHBIM LIEHTPOM
00IIEPOCCHIICKOM CETH PAaCTIPOCTPAHEHHUS TIPa-BOBOM HH(OpMAIHH)

1O «AntuBupyc Kacnepckoro» (JIunensnonnsiii goro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. MudpopmanuoHHo-6ubIHOrpadueckuil oraen

OcHOBHOE 000pyIOBaHUE: KOJIMYECTBO MOCATOUYHBIX MeCT — 24. YueOHast MeOeb, 7 HepCOHABHBIX KOMITBIOTEPOB C MOJKIIOYEHUEM
B ceTh «HTEpHETY, HeorpanndyeHnslil noctyn k ObC u B/I.

[IporpammHuoe obecnieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nuuensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (ToroBop Ne AD-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JloroBop Ne AD-23/12, Homep JTUIIEH3HA
60411804)

Koncynerantlntoc (Cornamenue o cotpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHaibHbIM HHPOPMAITUOHHBIM LIEHTPOM
0011epocCHICKOIl ceTu pacpocTpaHeHHs IPaBOBOM HHMOPMAIIN)

HOB (Jorosop Ne 101/H3B/2810 ot 20.02.2018)

ITO «Antusupyc Kacnepckoro» (JIunensunonnsiii gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Ayauropus Ui CaMOCTOSITEIBHONW padOThI

OcHOBHOE 000pyOBaHHUE: CIICIHAIN3UPOBAHHAS IPrOHOMUYHASI MeOETb ISl padOTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBAaHHEIE
pabouue mMecta Ha 11 oOyuaromuxcs, 1 npenogasatens. 12 1K ¢ IMIIEH3MOHHBIM POTPaMMHBIM 00ECIICUEHHUEM.
MaruutHo-MapkepHas gocka. MarepaktusHas 1ocka SMARTBoard 660 nuaronans 64”°/162/6¢em. Tlpoexktop INFOCUS IN 36.
Axyctuueckas cuctema 2.0 Sven SPS-678.

IIporpammuoe obecrieuenre: MS Windows XP Professional SP2 anst BY30B. JIunensuu 6eccpodHsie.

[Maptust Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIunensun 6eccpounsie. Jlutiensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JlunieH3un 6eccpouHsie.

JInuensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIuniensun 6eccpounsie. Jlunensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIutnien3uu GeccpoyHbie.

T'oc. Kontpakt Ne A3-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunensun 6eccpounsie. ['oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.aynutopus Ne 214 (454000, Yensounckas
0051., . Yensbunck, yia. Mosnonorsapeiines, 70-6)

9. METOAUYECKHUE YKA3ZAHUWS JJIS1 OBYYAIOIIUXCS 11O OCBOEHUTIO TN CITUIIJIMHBI (MO Y JIST)

K coBpeMeHHOMY BBIITYCKHHUKY OOIIECTBO NPEeAbBIsICT LIMPOKHI TepedeHb TpeOOBaHNH, Cpein KOTOPHIX 0c000€ 3HAUCHHUE UMEET
HaJIM4Ke Y BHITYCKHUKOB HABBIKOB M YMEHHI CAMOCTOSTEIIBHO MOJy4aTh 3HAHUS U3 Pa3IMYHbIX KICTOYHUKOB HH(popMaIuy,
CHCTeMaTH3UPOBATh U aHATM3UPOBATh MOJNy4eHHYI0 HH(opMario. PopMUPOBaHHUE TAKOTO YMEHHS IPOUCXOAUT B TEUEHHE BCETO
nepuoja oOyueHus yepes MoAroTOBKY K J1a00paTOpHbIM, CEMUHAPCKUM, TPAKTHYECKUM 3aHATHAM. [Ipu 3ToM camocTosTenbsHas
paboTa CTyZIeHTa UTPaeT BasKHYIO POJIb B XO/I€ Bcero yueOHoro npouecca. IIpu u3ydeHHN TUCHUIUIMHBI OCHOBHYIO JIOJIO
OTBOAMMOTO Ha CaMOCTOSTENIbHYIO paboTy BpeMEHH 3aHUMaeT paboTa ¢ KOHCIEKTOM JIeKIIMH, yueOHUKaMH, y4eOHBIMU TOCOOUAMH U
METOIMUYECKUMHU YKA3aHUAMH. A TIOTOMY CTyZA€HTaM HEOOXOIUMO ONTHMAIILHO UCIIOIb30BaTh BpEMEHs, OTBEACHHOE Ha
CaMOCTOSTENIbHYIO paboTy.

IlenecoobOpa3HO MOCBAIIATH A0 MOJTydyaca B JEHb N3YYSHUIO KOHCIIEKTA JICKIUH B TOT )K€ JICHb MOCJIe JICKIIUH U 3a AEeHb MepeN
nekuueit. TeopeTnueckuii MaTepuan U3y4aTh B TEUEHHE HEJIENH JI0 2 YaCOB, a TOTOBUTHCS K MPAKTUYECKOMY 3aHSTHIO I10
nucuuIuinHe 10 1.5 gacos.

JI51s1 ydIiero u mojiHOTo yCBOSHMS MaTepHana yueOHOH IUCIMIUIMHBI PEKOMEHYeTCsl HCI0JIb30BAaTh METOJMUECKUE YKAa3aHUS U
MaTepHabl 10 Y4eOHOM JUCIUIUTNHE, TEKCTHI JIEKLUIL, a TaKXKe IEKTPOHHBIE pecypchl, umeronuecs B cucteme ObC, noctyn K
KOTOPBIM o0ecIieueH B YMTAIbHBIX 3ajaX yHUBepcuTeTa. TeopeTHueckuil MaTepuai Kypca CTaHOBUTCS OoJiee OHSTHBIM, €CITH
JIOTIOJTHUTENBHO CTYAEHTOM M3y4aroTcsl KHUTH, y4eOHHUKH Mo JaHHOW ydeOHo# nucuuruimHe. [Tojae3Ho nenosap30BaTh HECKOIBKO
y4eOHHKOB, PEKOMEHIOBAHHBIX IPETIOJaBaTEIeM.

ITpu n3yyeHUr XUMHYECKUX JUCLUIIINH HACTOATEIBHO PEKOMEHYETCS «HE 3ay4UBAThy MaTepHual, a JOOUTHCS MAKCUMAIbHOTO
MIOHMMAaHHUS M3y4aeMO TeMbl TUCIUIUIMHEL [Ipy M3y4eHnn TeopeTHYeCKOro MaTeprana HeoOX0AuMO
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«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamMma JUCHUILIHHEL " XUMIYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOB" 0 HAPABIEHHUIO MOATOTOBKH
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OI'BOY BO «Henl'V»

MHOT'OKPATHO MUCATh Ha YEPHOBUKE (POPMYIIBI, peaKIIUU U Ipa(UKH [0 IOJHOTO UX 3alIOMUHAHUS.

B cnyvae mpumeHeHus mpu 00y4eHUH AUCIUIUTHHBL QJIEKTPOHHOTO O0YYeHHs], AUCTAaHINOHHBIX 00pPa30BaTENbHBIX TEXHOIOTHI
o01eHre 00yJaroIuXCsl U MIPENoiaBaTeNs OCYIIECTBIIETCS B PEXIME PEalbHOrO BpeMeH! (OHJIaiH-IeKuu (BeOUHaphl), 4aThl,
BUICO-KOH(pEPEHIINH | JP.) HIIK OTJIOKEHHOTO BpeMEHH (CHcTeMa JUCTaHIMOHHOTO 00yueHus: Moodle, MS Office365, dpopymsl,
JJIEKTPOHHAS 110YTa U Jp.).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSTENIbHO paboTaoT ¢ yueOHO-METOJUYECKUMU MaTepranaMy. CTyJeHTbl UIMEIOT
BO3MO>KHOCTh KOHCYJIBTUPOBATHCS C IPEToaBaTesieM 110 BCEM BOIPOCaM, BO3HUKAIOIIUM B X0/ CAMOCTOATENBHON pabOoTHI
HOCPEICTBOM JIEKTPOHHOMU MOYTHI, COLIMANILHBIX CETel U T.II.

Joctyn obyyaronierocst K y4eOHBIM pecypcaM B PeXXUMe OTJIOKEHHOTO BPEMEHH, CaMOCTOSTENEHOM PadOThI OCYIIECTBISIETCS Yepes3
ceTb MIHTepHeT B yIOOHOM IJIsl HETO MECTE, BpEMEHU U TEMIIE.

[Tpu 0Oy4enun U1 ¢ OrpaHMIEHHBIMIA BO3MOKHOCTSIMU 3JI0POBBSI DJIEKTPOHHOE 00YydeHHUEe, TUCTAaHIMOHHbEIE 00pa3oBaTe/IbHbIe
TEXHOJIOTHH NIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-fiepeaul HH(GOPMAIMK B JOCTYIHBIX I HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JICKTPOHHOTO 00YYEeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTHH (Hanee — D0,
JOT) ocymectBiseTcs Ha ocHOBaHUU «[lo10XKeHUs 0 peanu3aluy OCHOBHBIX U JIONOJHUTEIbHBIX 00pa30BaTENbHbIX IIPOrPaMM ¢
MPUMEHEHUEM JIEKTPOHHOTO 00yJIeHHS M AUCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEro 00pa3oBaHus «Hesi0MHCKHUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TIOPSIKE 3aUeTa 00YJaroUIMMHUCS 10 OCHOBHBIM PO eccrOoHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3yabTaToB OCBOSHHUS B OPraHU3aLUsIX, OCYLIECTBILIONINX 00pa30BaTeIbHYIO AESTENbHOCTD, YUeOHbBIX
MPEMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPaKTHK, JOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IIPOrPaMMy ITIOCPEICTBOM IIEKTPOHHOM
uHpopmarronHo-00paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIX citydasx (Gopc-maxop u T.11.) IpU
peanu3aiuu 00pa3oBaTeNibHOMN AeaTenbHOCTH ¢ mpuMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIIMHBI OBYYAIOIUMUCS C UTHBAJIMJTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OCBOCHI/IC JAUCHUIUIMHBI MTHBAJIMAAMHU U JIMIIaMU € OIrpaHUYCHHBIMU BO3MOKHOCTAMU 30POBbS OCYIICCTBIISICTCA C MCIIOJIB30BaHHUCM
CHEUHATbHBIX TEXHHYECKUX CPENCTB W MH(MOPMAIMOHHBIX TEXHOJIOTHH, MPEHOCTaBISEMBIX PecypcHBIM y4eOHO-METOIHYECKUM
LEHTPOM MO OOY4YEHWIO HMHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSAMH 310poBbi Yenl'Y mo 3ampocy oOyuarorierocs
(MOOMJIbHBIE CIICIMANBHBIE TEXHHYECKHE CPEACTBA Ul JIMI C HapYyIICHWSMH 3pEHUS M C HapyIICHHEM ClIyXa, aCCHCTHUBHEIE
nH(OPMAIIOHHBIE TEXHOIOTHH).

IMpu HeoOxomuMocTH Ul OOYYaIOIIUXCSl C HApyLIEHHSIMH 3pEHHsS Ha pPabOuMxX MeCTax Ul HPOBEACHHS IMPAaKTHUYECKUX WIN
abOpaTOPHBIX 3aHATHI YCTaHABIHMBACTCS CIIEIMAIbHOE NpPOrpaMMHOE oOecredeHre (IporpaMma peueBOil HaBUTALWH, pedYeBEIC
CHHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOHbIe aymuropun obecrieunBaeTcss OSCIPEISITCTBEHHBIA HOCTYI ISl OOYYAIONIMXCsl ¢ WHBAIMAHOCTBHIO M C OTpaHHYCHHBIMU
BO3MOXHOCTAMHA 3J0POBbA. B Ka)K}lOﬁ ayiuTopuu, rac O6y‘IaI-OTC$I HWHBAJIUAbI U JIMla C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 310POBbA,
MpeTyCMaTPUBAETCS COOTBETCTBYIONIEE KOJTMIECTBO MECT JUISI OOYYAIOLIUXCS C YIETOM HapyIIEHHH HX 3J0POBbSL.

ILJ'ISI OCBOCHHA MOUCHUIUVIMHBI MHBAJIWAaM MW JIMOaM C OTrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBBA MPCAOCTABIIACTCA HOOCTYIl K
MeYaTHBIM WCTOYHMKAM, MMEIOIIMMCS B HaydyHO# OnOnmmorexe Yenl'Y, ¢ mOMOMIBbIO CIEHANBHBIX TEXHUIECKHX CPEACTB; AOCTYII C
NOMOILIBIO CIICHUAJIBHBIX TEXHUYCCKUX U MNPOrpaMMHBIX CPEACTB K DJJICKTPOHHBIM HWCTOYHUKAM, IIPCACTABJICHHBIM B (bOpMC
AJIEKTPOHHOTO JIOKyMeHTa B hoHIe HaydHOoU Onbmorexy Yenl YV Witd aeKTPOHHO-OHOIMOTEYHBIX CHCTEMAX.
yqe6HO'MCTOHI/I‘IeCKI/IC MaTepualbl IJid OGy‘{&IOH_IPIXC}I U3 YucJia MHBAJIUAOB U JIMI] C OrPaHUYCHHBIMU BO3MOXHOCTAMHU 300POBbA
MIPEJOCTABISIOTCA B JOPMaXx, alalTUPOBAHHBIX K OTPAaHMYEHUSAM HX 3I0pPOBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

JIJ'IH HWHBAJIMAOB U JIMI] C OTPAaHUYCHHBIMU BO3MOXHOCTAMHA 30POBbA OCBOCHUEC NUCHUIIJIMHBI MOXKCT 6LITL HYaCTUYHO HJIM IOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

IMpn npoBeneHMH NPOMEXYTOUHOH aTTeCTallMd MO IUCHMIUIMHE OOYYAIOIIMMCS C WHBAJMIHOCTBIO M C OTPaHMYEHHBIMHU
BO3MOXHOCTSIMU 3JI0POBbSI 00ECHEYMBAETCS IO HX 3asBJICHUIO IPEJIOCTABICHHE B JOCTYNHOHW (opMe B 3aBHCHMOCTH OT HX
WHIVBUAYAJIBHBIX OCOOCHHOCTEH HMHCTPYKIMU O IOpSAKE NPOBEACHUS NPOMEXKYTOUHOH aTTeCTallNd, OLIEHOYHBIX CPEICTB U
BO3MOXHOCTH OTBETOB Ha 3ajJaHus (MMChbMEHHO Ha Oymare, Habop OTBETOB Ha KOMIIbIOTEpE, NMHCbMEHHO Mpudrom bpaiins, c
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeneHnN NMpoLEeaypbl OLIEHUBAHUS PE3yIbTaTOB O0OYUYEHHUS] MHBAJIUI0B U JIMIl C OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 370POBbS
MpelyCMaTpPUBAETCSI HCIIOIb30BaHUE npenocTaBieHHbIX Yenl Y unu coOCTBEHHBIX TEXHHYECKUX CPEJICTB, HEOOXOIUMBIX UM B CBS3U
C MX MHIUBHyaJbHBIMUA OocOoOeHHOCTAMHU. [Ipr HEOOXOAMMOCTH MHBAIUIAM U JIMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
NpeaoCTaBIACTCA JONOJTHUTEIBHOC BPpEMSA Ui ITOATOTOBKHU OTBETA HA 3aaHusd, IpoUEAypa OLUCHUBAHUSA PE3YJILTATOB OGy‘ICHI/IH o
JCIUIUTHHE MOYKET MIPOBOJUTHCS B HECKOJIBKO JTAIIOB.
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