MHWHOBPHAYKH POCCUUA

degepanbHOE roCyIapCTBEHHOE OI01KEeTHOE 00pPa30BaTe/IbHOE YUPesKAeHHe BhICIIEro
odpasoBanus «'opHO-AnTalickuii rocylapcTBeHHbIH YHHBEPCUTET»
(PI'bOY BOT'ALY, I'AT'Y, I'opHO-AJITalicKHii TOCY1aPCTBEHHbIN YHHBEPCHTET)

buojornyeckass Xumus u MOJICKYJISIPpHAasA OMnoJI0rus

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)
3akperuieHa 3a kadeapoit Kkadenpa 0MOJIOTHU U XUMHUH

Y4eOHsIit mTaH 06.03.01 2024 114.plx
06.03.01 Bronorus
Bbuonorndeckue cucteMbl, ONOIKOIOTHS U ONOTEXHOIOTHS

dopma 00ydeHus O4HasA
OO01mast Tpya0eMKOCTh 4 3ET
YacoB 1o yueOHOMY IIJIaHy 144 Bunbl KOHTpOJNIS B ceMecTpax:
B TOM YHCJIE: 3a4eTHl 5, 6
ayJIUTOpPHBIE 3aHATHS 44
camocTosTeNnpHas pabora 81
4acoB HAa KOHTPOIb 17,7

Pacnpenenenne YacCcoB JUCHMILIMHBI IO CeMeCTpaM

(<Kypc>.<g:§:;;§ Ha Kypce>) 5@ 6(32) Hroro
Henens 16 2/6 13 4/6
Bun 3angarui VI PII Vi PII VI PII

Jlexuun 10 10 10 10 20 |20
JlabopaTopHsbie 14 14 10 10 24 (24
Koncynpramuu (11s cTyIeHTa) 0,5 0,5 0,5 0,5 1 1
KoHTpoas camocToATenbHOM paboThI IPU 0,15 (0,15 |0,15 (0,15 (0,3 (03
MIPOBEICHUH aTTECTA[H
Uroro ayn. 24 24 20 20 44 (44
KonraktHas paboTa 24,65 | 24,65 20,65 20,65 |45,3 |453
Cam. pabora 38,5 38,5 |42,5 (42,5 |81 81
Yacel Ha KOHTPOITb 8,85 |8,85 |8,85 |8,85 17,7 |17,7
Hroro 72 72 72 72 144 | 144




IIporpammy coctaBui(u):

x.neo.u, ooyeum, baiioaruna O.B.

Paboyast mporpamMma qUCHHUILTAHBI
Buosornyeckasi XuMusi 1 MOJIEKYJISIpHAS] GHOJIOTHSA

paspabotana B coorBercTBuu ¢ ®IOC:

DenepalbHBIN rOCYIapCTBEHHBIN 00pa30BaTENBHbIN CTAHIAPT BHICIIEro 00pa30oBaHus - OaKalaBpuar IO HAIPABICHUIO TOJrOTOBKH
06.03.01 buonorus (nprka3z Munoopuayku Poccrun ot 07.08.2020 1. Ne 920)

COCTaBJICHA HAa OCHOBAaHWH y4eOHOTO TUIaHA:
06.03.01 buomorus

YTBEPKIACHHOTO yu€HbIM coBeToM By3a oT 01.02.2024 npotokon Ne 2.

PabGouas nmporpamma yTBepiK/IeHa Ha 3acelaHuU Kadeapbl
Kadeapa OHOJIOTMU U XUMHUHU

[Iporokoin ot 11.04.2024 npoTtoxomn Ne 8

3aB. xatenpoii [lonsaukoBa Enena HukonaeBHa



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpeHa, 00CyKaeHa 1 0Jo0peHa IS
ucnonadeHus B 2025-2026 yueOHOM roy Ha 3aceqaHuu Kaheaphl
Kadeapa 6M0JOTHA U XUMHH

[Iporokom ot 20251, N
3aB. xadenpoit [Tonpaukosa Enena Hukonaesna

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

PaGouas nmporpamMma nepecMoTpeHa, o00cyxkaeHa U 0Jo0peHa JuIs
ucnonHenus B 2026-2027 yueOHoM roay Ha 3aceqaHuu Kaheapol
kadeapa 0M0JI0THH U XUMUHU

IIpotokom ot 2026r. Ne
3aB. xatenpoii [TlonsankoBa Enena HukonaeBHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

PaGouast mporpamma nepecMoTpeHa, o0CyKaeHa U oJo0peHa Jyis
ucnonHenus B 2027-2028 yueOHOM rony Ha 3aceIaHuu Kadeapbl
Kadeapa OUOIOIrMU U XUMHHU

[Ipotokom ot 2027r. Ne
3aB. kadenpoii [TonsaukoBa Enena Hukonaepna

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa 1 oJo0peHa s
ucnonHenus B 2028-2029 yueOHOM rony Ha 3aceIaHuu Kaheapbl
Kadeapa OHOJIOTMU U XUMHUHU

IIpotokom ot 2028 r. Ne
3aB. kadenpoit [Tonsnukosa Enena Hukonaesna



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.1|Lenu: - GpopMupoBaHHE CHCTEMATH3NPOBAHHBIX 3HAHUN M HABBIKOB B 00JIaCTH OMOXMMHUH U MOJICKYJISIpHOH OMOIOTHH

1.2|3a0auu: - u3yunTh CTPyKTYypy OMOMOJIEKYJ U B3aUMOCBSI3b MEXKIY UX CTPYKTYpO#l U QyHKIIHEH;
- UIB3YYUTb OCHOBHBIC MEXAHU3MBI 6I/IOKaTaJ'II/IBa " HACJICACTBCHHOCTH,
- chopMHUpPOBATH HABBIKM KPUTHUCCKOW OLICHKH HAYYHBIX 3HAHUU.

2. MECTO JUCHUII/IMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT:

2.1| TpeGoBaHusi K NpeIBaAPUTEIbHOI MOAT0OTOBKE 00y4aIOLIerocs:

2.1.1 | Buonorus JemoBeka

2.1.2| Xumus

2.1.3| O0mas 6uoorus

2.2 | JuCUMILUIMHBI U PAKTHKH, 1J18 KOTOPBIX OCBOEHHE JAHHOM JUCHMILUIMHBI (MOYJ/Is1) He00X0IMMO KaK
npeauliecTBywIee:

2.2.1| IIpegmumioMHas MpakTHKa, B TOM YHCIIE HAy9IHO-HCCIIEI0BaTeNbCcKast pabora

3. KOMIIETEHLM OBYYAIOIIET OCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHATIINHBI
(MOJLYJIST)

OIIK-2: Cnioco6eH NpUMeHATH NPUHIMIIBI CTPYKTYPHO-PYHKIIMOHAJIBLHOM OpraHu3alnuu, HCoJIb30BaTh (PU3HOJIOTHYECKHE,
HHUTOJ0THYEeCKUEe, OUOXUMHUYecKHe, Mo u3nYecKre MEeTOAbI AHAJIN3A /I OLEHKU U KOPPEKIUHM COCTOSAHUS KMBBIX
00bEKTOB H MOHUTOPUHIA CPeIbl HX OOMTAHMUSI;

MN-1.0IIK-2: 3HaeT NPpUHUMIIBI CTPYKTYPHO-(PYHKIMOHAJILHON OPraHU3alii KUBbIX 00bEKTOB.

- IPUHIIMIIBI ¥ OCHOBBI XUMHH KUBOM MaTepHH

- OCHOBBI XUMHUYECKUX KOMITOHCHTOB KJIETKH (O€IKOB, MMENTHIOB, CaXapoB, JTUITUI0B, HYKICHHOBBIX KHCJIOT) U UX OHOJIOTHYECKYIO
poIb;

- OCHOBHBIC 3aKOHOMEPHOCTH OHOKaTalIn3a U HACIEICTBEHHOCTH;

- ONEPUPOBATH 3HAHUSAMHU 00 OCHOBHBIX CYOKJIETOUHBIX KOMIIOHEHTaX (CTPYKTYpE M CBOMCTBAX OENKOB, HYKIEHHOBBIX KHUCIIOT,
YTJICBOJIOB, JIUITHIOB);

- OIEpUPOBATH 3HAHHUSMH O CTPYKTYpE, CBOMCTBAX U PYHKIHUIX OnoMeMOpaH, NPUHIIUIAX PETYIIIIUNA METaboIn3Ma

- HCIIOJIb30BATh 3HAHUS O MyTAX CHHTE3a MaKPOMOJIEKYJI.

HN-3.0IIK-2: [IpuMensieT IKCIePUMEHTAJbHbIE METO/IbI /151 OLIEHKH COCTOSIHUSI KUBBIX 00bEKTOB.

- IPOBOJUTH XUMHYCCKHUI OKCIICPUMCHT 110 OTIPCACICHUIO KaYC€CTBCHHOI'0 M KOJIMUCCTBCHHOT'O COCTaBa OTACIIbHBIX KJICTOYHBIX
KOMIIOHCHTOB,

4. CTPYKTYPA U COAEPKAHUE AV CLHUILINHBI (MO YJIST)

Kon HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | HacoB | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATHSA 3aHsaTHA/ / Kype M1 PaKT.
Pa3nen 1. Buoxumusi 1 MoJieKyJIsIpHAast
ouoJiorust
1.1 Beenenue. CtpoeHue u CBONCTBa 5 4 NAa-1.0IK- J1.1 0
aMUHOKHCIIOT, MENTUAOB, OeIKOoB. /JIex/ 2 UJI- JI1.2J12.1
3.0IIK-2 J2.2J12.3
1.2 Beenenune. CTpoeHue u cBOMCTBa 5 4 HJI-1.0I1K- JI1.1 0 TECT, 3alluTa
AMHHOKHCIIOT, TICITUI0B, OenkoB. /J1ab/ 2 UI- JI1.2J12.1 pedeparos,
3.0IIK-2 J12.2 J12.3 BOIIPOCHI IS
1.3 Beenenne. CTpoeHue u CBOHCTBa 5 12,4 | UA-1.0IIK- J1.1 0
AMHHOKHCIIOT, TIEITHA0B, OenkoB. /Cp/ 2 UJI- JI1.2712.1
3.0I0K-2 J12.2J12.3




1.4 @®epmentsl. CTpoeHHE U MEXaHH3M 4 na-1.0IK- J1.1
JIEHCTBHSL. 2 UN- JI1.2712.1
Buramunebl, knaccudukarys, 3.0IIK-2 J12.2J12.3
Ouosorudeckas pois. /Jlex/

1.5 ®epmenthl. CTpoeHHE M MEXaHU3M 8 NA-1.0I0K- J1.1 TECT, 3allIUTa
JIEHCTBUSL. 2 UJI- JI1.2J12.1 pedeparos,
Buramunebl, knaccudukarys, 3.0I1K-2 JI2.2J12.3 BOIPOCHI IJIs
6nonorndeckast pois. /J1ab/ CaMOKOHTPOJISI

1.6 ®epmentbl. CTpoeHHE M MEXaHU3M 12 NA-1.0I0K- JI1.1
JEHCTBUSL. 2 UN- JI1.2J12.1
Buramunbl, knaccuhukarys, 3.0IIK-2 J2.2 J12.3
6nonornueckast pois. /Cp/

1.7 Hyxneunossie kucnotsl. Cocras, 2 nJa-1.0I01K- JI1.1
CTpOeHHue U cBOHCTBa. /JIek/ 2 NA- JI1.2J12.1

3.0IIK-2 J2.2712.3

1.8 Hyxneunossie kucnotsl. Cocras, 2 NJ-1.0I1K- JI1.1 TECT, 3aluTa
CTpoeHHe U cBoiicTBa. /JIad/ 2 Ua- J1.2J12.1 pedepaTos,

3.0IIK-2 J2.2 J12.3 BOMPOCHI IS

1.9 Hyxnennossie kucnotsl. CocTas, 14,1 | UO-1.0I1K- JI1.1
cTpoeHue u cBoricTa. /Cp/ 2 UI- JI1.2J12.1

3.0I0K-2 J12.2J12.3

1.10 YrneBoas! (MOHO-, OJIUTO- H 2 nJa-1.0I0K- JI1.1
MOJIUCaxapuabl) U UX OHOJIOTHYECKOe 2 U- JI1.2J12.1
3nadenue. OOMeH yriieBooB /JIek/ 3.0I1K-2 J12.2J12.3

1.11 Jlummuapt (kupsl, GOCHOTUITHIBI ) 2 NJ-1.0I1K- J1.1
MOJIEKYJISIPHBIE KOMIIOHEHTBI 2 U1- JI1.2J12.1
6uomemOpaHn. /Jlex/ 3.0IIK-2 JI2.2J12.3

1.12 Jlunuapr (xupsl, GochoaUIUAbL) 4 NJ-1.0I0K- JI1.1 TECT, 3allUTa
MOJIEKYJISIPHBIE KOMITOHEHTBI 2 UJI- JI1.2J12.1 pedeparos,
6nomemOpaH. /J1ab/ 3.0IIK-2 J2.2712.3 BOIIPOCHI IS

1.13 HeiiporymopanbHas peryismnus oOMeHa 2 nAa-1.0IK- J1.1 TECT, 3aIIUTa
BemiecTB. [opmonsl. /J1a6/ 2 NA- JI1.2J12.1 pedeparos,

3.0I1K-2 J12.2 J12.3 BOIPOCHI 15

1.14 Oo11ee nmpeacTaBiIeHrne 00 0OMeHe 2 NJ-1.0I1K- J1.1

BEIIIECTB M DHEPTUU B opranusme /Jlex/ 2 - JI1.2J12.1
3.0IIK-2 227123

1.15 OOMeH HyKJIEHHOBBIX KUCIIOT U 4 NA-1.0I0K- J1.1
6enkoB /JIex/ 2 UJI- JI1.2J12.1

3.0I0K-2 J12.2J12.3

1.16 OOMeH HyKJIEHHOBBIX KHCIOT U 4 NAa-1.0I0K- J1.1 TECT, 3aIIUTa
6emnxoB /J1a6/ 2 - J1.2J12.1 pedepaTos,

3.0I1K-2 J12.2 J12.3 BOIIPOCHI JJIs

1.17 OOMeH HYKJIEHHOBBIX KUCIIOT U 14,1 | UO-1.0IIK- JI.1
6enxos /Cp/ 2 NM- JI1.2J12.1

3.0IIK-2 J2.2J12.3

1.18 HeiiporymopanbHas perymsnus ooMeHa 12,3 | UA-1.0IIK- J1.1
BerectB. [opmonsr /Cp/ 2 UI- JI1.2J12.1

3.0I0K-2 J12.2J12.3

1.19 OO6mMeH yrieBonoB u umuaoB /Cp/ 16,1 | UJO-1.0IIK- J1.1

2 U1- JI1.2J12.1
3.0IIK-2 J2.2712.3
Paznen 2. [IpomeskyrouHnasi aTrecTanus
(3a4ér)
2.1 IMonroroBka k 3auéry /3auét/ 8,85 | UHO-1.0TIK-
2 U1-
3.0IIK-2
2.2 KontaktHas pabora /KCPATT/ 0,15 | UO-1.0IIK-
2 UJ-
3.0IIK-2
Pa3nen 3. Koncynsrauun
3.1 Koncynsramus no guctuminze /KoHe/ 0,5 |HA-1.0IIK-
2 Ua-

3.0IIK-2




Pasnen 4. IIpomeskyTounasi aTrecTanus
(3auér)
4.1 IToxroroBka k 3auéty /3auét/ 5 8,85 | U1O-1.0IIK- 0
2 UJ-
3.0IIK-2
4.2 KonrakTHas padora /KCPATT/ 5 0,15 | UO-1.0IIK- 0
2 UA-
3.0IIK-2
Pazpnen S. Koncynbranum
5.1 Koncynsramms no aucripmiae /KoHc/ 5 0,5 |HA-1.0IIK- 0
2 Uj-
3.0IIK-2

5. ®OH/] OLIEHOYHBIX CPEJICTB

5.1. [TosicHuTeILHAA 3aNMCKA

1. Haznauenne ¢oHma orieHOUHBIX cpeacTB. OIeHOYHbBIE CPEICTBA IPEIHA3HAUCHBI T KOHTPOIIS M OLICHKH 00pa30BaTeIbHBIX
JOCTHXEHHH 00y4JaroIiXCcsl, OCBOMBIINX IPOTpaMMy yueOHOI quciuIumHbl « bronorndeckas XUMUsS U MOJICKYIIApHAS OHOJIOTHD.
2.DOoH[ OLIEHOYHBIX CPEACTB BKIIOUAEeT KOHTPOJIbHBIC MaTepPHabl AT MPOBEACHHS TEKYILEro KOHTPOIS B GOpME TECTOB,
pedeparoB K epeueHb BOIPOCOB BEIHOCUMBIX ISl CAMOKOHTPOJISL.

5.2. OueHo4HbIe cpecTBA IS TEKYLEro KOHTPOJIsI

3aganus a1 BxonHOro KoHTposst

1. CTyHeH‘{aTLIﬁ npouecc CMHTE3a IMOJIMMEPOB U3 l'IOJ'II/I(l)yHKL[I/IOHaJ'ILHLIX COGﬂHHeHHﬁ, COHpOBO)KI[aIOIJ.[PIﬁCH BBIJICJICHUEM
HU3KOMOJICKYJIAPHBIX MMOOOYHBIX MIPOAYKTOB HA3bIBACTCA ....

2. OpraHu4eckue COeAMHEHHs], COIEep KAIIUE [IUKIIBI, B COCTaB KOTOPBIX HapsAy € YIIepOAOM BXOJSAT U aTOMBI IPYTUX 3JIEMEHTOB
Ha3bIBAIOTC ...

3. OyHKINOHATBHBIE IPOM3BOAHBIC KAPOOHOBBIX KUCIIOT, B MOJIEKYJIaX KOTOPBIX THAPOKCHIBHAS IPYTINa 3aMeIeHa Ha OCTaTOK
CIIMPTa HA3bIBAIOTCH ...

4. BepHo mu yTBepxacHUE "BeH301 OTHOCHTCS K TeTePONUKINISCKIM COSTUHEHIAM " ?

5. Kak Ha3bIBatOTCS MPUPOTHBIE, BHICOKOMOJIEKYISIPHBIE BEIIECTBA, COCTOSIIIINE U3 3BCHBEB, COCTUHEHHBIX B ATMHHbIE
MaKpOMOJIEKYJIbl XUMUIECKUMHU MM KOOPAWHALMOHHBIMU CBA3AM?

a) OMOTIOTIMMEpHI

6) MOHOMEPEI

B) KOMIUIEKCHBIE COEIUHEHUS

5. cDyHKHI/IOHaJ'ILHI)Ie IMMPOU3BOJHBIC Kap60HOBbIX KHUCJIOT, B MOJIEKYJIaX KOTOPBIX THAPOKCUIIbHASA TPYIIIa 3aMCIIE€Ha Ha OCTATOK
CIIMPTa Ha3bIBAKOTCA ...

6. OnrTryeckast akTHBHOCTh OPTaHMYECKHUX BEIIECTB CBA3aHA C HAIMYMEM B COCTaBE X MOJEKYII:
a) XUpaIbHBIX aTOMOB

0) axupaibHBIX aTOMOB

B) LICHTPOB MOJIAPHU3AIIH

7. YcroitunBoe coyeTaHHe aTOMOB, Iepexopsinee 0e3 N3MEHEHHs OT OJHOT0 XMMHYECKOT0 COSJUHEHHS K JPYroMy B OOJIBIIMHCTBE
peakuuii, Ha3pIBaeTCs:

a) pamuKan

6) pyHKIMOHANBHAS TPyTIIIA

B) ONTHUYECKas IPYIITUPOBKA

8. BemecTBa, nMerolue OANHAKOBBIN Ka9eCTBEHHBIH M KOJIMYECTBCHHBIH COCTaB MOJIEKYJI, HO 00JIaJafolHe pa3IndHbIM CTPOCHHEM
U, IOATOMY, TIPOSIBIISIOIINE PAa3HbIE CBOWCTBA, HA3BIBAIOTCH. .

OrieHKa BLICTABISIETCS B 2-X OaIbHOM IIKaJIe:

- "3auTeHO" BBICTABIIAETCA B CIIy4ae, €CIU CTYJeHT BhIMOIHUI 60% u Gonee
- "He 3auTeHO" - BRINOJHEHO MeHee 60 % 3amanuit

Texymuit koutpons 1 (7 cemectp)

1. IlpoBUTaMUHOM BUTaMHUHA A SBISETCA:




a) XOJIeCTEepUH
0) KapoTHH
B) KepaTHH
T) PeTHHOT

2. Ilpu aBuTamrHO3e BuTamMuHa B1 Bo3HUKaeT 3a0ojeBaHue:
a) IepMaTHT

6) xcepodTambMust

B) IIMHTa

r) «Oepu-oepm»

3. Buramunaowm [] 6oraTsr:
a) Kpymbl

6) GpyKTHI M1 OBOIIN

B) MOJIOKO, siiIIa

r) 6000BBIC

4. )KupopacTBopUMbIE BUTAMHHBI:

a) pacTBOPUMBI B KHpax U BOJIE

0) 00pa3yroT KohepMeHTHbBIE (POPMBI
B) HAKAIUIMBAKOTCS B TKAHSAX

T') Ha3bIBAIOTCSI AKBABUTAMUHAMU

5. [unoBuTaMHHO3 pa3BUBACTCS:

a) MIpHU OTCYTCTBUH BUTAMHHOB B TIHIIE WM HETIOJIHOM X YCBOCHUH;

0) npu HEJOCTAaTKE BUTAMHHOB B IHIIIE WIH YPE3MEPHOM HX YCBOCHUH;
B) IIPU M30BITKE BUTAMIHA B IHIIIE MIIH HETIOJTHOM UX YCBOCHUM;

T) IIPH HETOCTATKE BUTAaMHHOB B THIIE WM HETIOJIHOM UX YCBOCHUU

6. K BOAOPAaCTBOPHUMBIM BUTaAMHUHAM OTHOCATCH:
a) BS, K, H, P

6)B1, C, ], B6

B) B12, C, P, B3

r)B3,A,JIE

7. Butamun B2 sBnsiercst cocTaBHOM 4acThio KoepMeHTa:
a) nmupuaokcanbdocdara

0) OuoTHHA

B) HUKOTHHAMUUINHYKJIEOTH 1A

T) GIaBUHAMHYKICOTHIA

8. Kakoli BUTaMUH ABJISIETCS IIPOU3BOAHBIM CTEPOJIOB:
a) BuTamuH B12

6) Butamun D

B) BUTaMHH A

T) GIUIOXUHOH

Texymuit koHTpoIb 2 (7 cemecTp)

1. AnoepMEHTOM Ha3BIBAIOT:

a) HeOEIIKOBYIO 9acTh CJIOKHOTO (pepMEeHTa;

0) 6EIKOBYIO YaCTh CIOXKHOTO (PePMEHTA;

B) CJIOXKHBIH (DEPMEHT;

T) BEIIECTBO, MoiBepraromieecs pepMeHTaTHUBHOMY BO3JIEHCTBHIO.

2. Kaxaplii pepMEHT yCKOpSIET:

a) HECKOJIBKO PAa3HOTHITHBIX PEaKIInii;

0) HECKOJIBKO IPYIII Pa3HOTUITHBIX PEAKITHH.

B) TOJILKO OJIHY PEAKLHUIO WK TPYIITY OJHOTUIIHBIX PEaKIHi.
T') OZIHOTHIIHBIC U PA3HOTHITHBIE PEAKIINH.

3. K xakomy Kiaccy OTHOCATCSI PePMEHTBI, KaTATU3UPYIOIIUE IPOCTPAHCTBEHHBIE HITH CTPYKTYPHBIE IEPECTPONKH B TpeaeIax
OJTHOT MOJIEKYITBI?

a) TuApOIIasbl

6) TpaHcdepassr;

B) OKCH/IOPEAYKTa3bl;




T) M30MEepasbl.

4. Kax Ha3piBaeTcs meHTpP hepMeHTa, IPH MIPUCOSTUHEHUH K KOTOPOMY KaKOT0-JIH00 HI3KOMOJIEKYJIIPHOTO BEIECTBA N3MEHACTCS
aKTHBHOCTH (hepMeHTa?

a) KaTaJIMTUYCCKUA;

6) ayutocTepuyeckuii;

B) CyOCTpaTHBII;

T') aKTHBHBIN.

5. ®epMeHTHI, KaTaTH3UPYIOIIIE IPOIECCH PACIICTUICHHS OPTaHWIECKHIX BEIIECTB C yJaCTHEM BOABI, OTHOCSATCS K KIIAcCy:
a) TpaHcdepas;

0) nwuras;

B) JIna3,;

T) THAPOIA3.

6. OepMeHT XKeyI0YHOI0 COKa MeIcHH Haubonee akTuBeH npu pH:
a) 1,5-2

0) 6-7

B) 9-10

r)11-12

7. depMeHTaMU MOTYT OBITH:

a) MOJIEKYJIbI YTJIEBOJIOB;

0) MOJIEKYJIBI OEIIKOB;

B) MOJIEKYJIBI JIUIIHIOB;

T') MOJIEKYJIBI HyKJIEMHOBBIX KUCIIOT

8. depMeHTHI ABISAIOTCS:

a) perynsaTopamu;

0) KaTanuzaTopamuy;

B) aKTHBAaTOPaMH CyOCTpaTOB;

T') IEPEHOCYNKAMH BEUIECTB Yepe3 MeMOpaHy

OueHKa BBICTABISETCS B 2-X OaJUIBHOMN HIKaJIe:
- "3a9TeHO" BBICTABIETCA B CIIydae, €CIU CTYACHT BRITOIHII 60% 1 Goee
- "He 3auteno" - BeImoMHEHO Menee 60 % 3amanmuii.

Texymmit koHTpONE 1 (8 cemectp)

1.KoHeunsiMH npoayKkTamMu 0OMeHa SBISIOTCS:

I)anernn-KoA 4)H20
2)Mo4YeBHHA 5)CO2
3)mupysar

2.Cunte3 ATO u3 AJI® u OH comnpsikeH ¢ peakiuen:

1) dpyxro3o-1,6-pochar + H20 — dpyxro30-6-dochar + @u (AG®' =-13,3 xJIx)
2) ®ocdoenounnupysar + H20 — [upysar + @u (AG®' =-61,9 xJ1x)

3) I'roko030-6-pocdar + H2O—Imroko3a + @u (AG®' =-15,8 kJ1x)

3. IlupuarH3aBUCHMBIE IETUAPOTEHA3bI B KauecTBE KOPEepMEHTa COepIKaT:

1) rem 2) ®©MH 3) HAJ+ 4) ©A 5) HA1d+
4.AxtuBHON yacThlo MoseKysbl QAJ] unmu ®MH sBnsercs:

1)nmupumMuIuH 4)aeHuH

2)IUpuAuH 5)puduron

3)u30aIUTOKCa3uH

5.KomugectBo AT®, obpasyromieecs pu OKUCICHHN | MOJICKYJIBI U30I[UTPATA, PABHO!

1)2 2)3 )1 40

6.YCTaHOBHUTH COOTBETCTBHE:

cyokommiekchl H+-ATd-a3br GbyHKIIU

1F1 a)popMupoBaHHE IPOTOHHOTO KaHaIa
2)F0 0)cunre3 ATO

7. AUMATIUIEPOIIBI OTHOCSTCS K TPYIITE:
l)raumepodochonnnuaos 4)BOCKOB
2)HEHTpaNIbHBIX JUNUI0B 5)TeprieHOB




3)rIMKOJUIIUIOB

8.YCcTaHOBUTH COOTBETCTBHE:

KHCJIOTa CBOICTBa, 0COOEHHOCTH

l)apaxunoHoBas a)B JKHPE YEIOBEeKa COACPKUTCS B HAHOOJbILIEM KOJHMYECTBE
2)aNbMATHHOBAS 6)uMeeT Hanboee BEICOKYIO TEMIIEPATypPy IUIaBICHHS
3)onenHOBas B)MMeeT HanooJiee HU3KYIO TeMIIepaTypy IUIABICHAS
4)cTeapuHOBas T)J0JKHA TTOCTYNaTh B OPTaHU3M YeI0BeKa C MUIIEeH
5)nuHoNeHOBas J[)COZICP>KUT OAHY HEHACBILICHHYIO CBA3b

Tekymuit koHTpoIIb 2 (8 cemecTp)

1. Tlpn ne3aMUHHPOBAHUH TYaHHHA 00pa3yeTcs:

1)anenun 4)TUMuH
2)rUNOKCaHTHH 5)uuTo3uH
3)KcaHTHH

2. YcTaHOBUTH COOTBETCTBHE:

peakuun THUII IPEBPALLEHUS
DHYMO-IIMD a)pochopumupoBanre
2)ATMO—aTD 0)MeTHUIMpOBaHNE
3HnYMO—-naTMD B)BOCCTAHOBJICHHE
HIIAD—-all D I')aMUHHPOBaHUE

3. Kap6amoundocdar, obpazyromuuiics B OMOCHHTE3e MUPUMHUINHOBBIX HYKI€OTHOB, CHHTE3UPYETCS U3:
Drnyramuna, CO2 u 2 ATO

2)NH3,actraprata u AT

3)pubo30-5-pochara u ATD

4. IoHOpOM METUIIBbHBIX Py B peakuuu npespaenus 1YM® B 1TM® sBnsiercs:
1)xomuu

2)S-aneHO3MIMETHOHUH

3)MeTrneH-TeTparuapodonat

5. Monekyna THK BbImonHsieT GyHKINU:

1)xpaHeHus reHeTuyeckoi nHGopmanuu

2)nepeHoca reHeTHIecKo HH(POPMAIUU U3 AApa B HUTOILIa3My
3)BOCTIpOM3BEICHNS TCHETHUECKOH MH(OPMAITIH

4)nepenauu reHeTUYECKO HHPOPMALIMU B IIPOIleCcCe TPAHCISILIAN

6. YKkazaTh, Kakue OeNKH He IPHHUMAIOT YyJacTHe B 00pa30BaHNH PEIUIMKATHBHOM BIJIKH:
1)pubonyxneassr H 3)AHK-xenuka3st
2)IHK-cBs3pIBatole OeNKu 4)Toron3omepasbl

7. Cunres nuaupyromei nenu JJHK ocymectsnser:

1)IHK-nuraza 4)IHK-nonumepa3za 111
2)AHK-nonumepasa I 5)PHK-nonumepasa
3)AHK-nmommmepasa 11

9. I[Ipokapuotnueckuii p-hakTop NPUHUMAET Y4aCcTHE B TPAHCKPHUIIIIUH HA dTarle:
I§)705050007 6000501 2)370HTaIHI 3)repmuHaLIMU

9. TPHK mpucoenunser aMUHOKHCIOTY:
1) k 2'-OH-koHI1y 2) k 3'-OH-xoHIy 3) k 5'-OH-koHIy

OrieHKa BBICTaBISIETCS B 2-X OaJUTbHOI HIKaje:
- "3a4TeHO0" BBICTABJIACTCS B CIIydae, €CJIM CTYACHT BhITOHIWIT 60% 1 Oosee
- "He 3auTeHO" - BbIOJIHEHO MeHee 60 % 3amaHuil.

5.3. TeMbl NUCbMEHHBIX PadoT (3cce, pedrepaThl, KypcoBble padoThI U AP.)

1. Knmaccngukanns 6enkos

2. ITorpeOHOCTB YenoBeka B Oenkax. benkoBocoaepxkaias nuIma.
3. MeTozp! BBIICIICHUS U OYHCTKH OEJIKOB

4. U3odepMeHTEHI.

5. Ummobunm3oBaHHBIE (PEPMEHTEL.

6. Jlokanuzanus GepMeHTOB B KIIETKE.




7. BuramuHbl 1 X OnoOJIOTHYECKAs POIIB

8. [opMOHBI 1 UX QHU3HOIOTHYECKAs POIIb

9. Hyxseass! 1 MX IpUMEHEHHE B MEANIIIHE

10. Hapywmenus ctpykrypsl JHK. Penapauns JHK

11. Ilpuposia CHOHTAHHOT'O U UCKYCCTBEHHOI'O MyTareHe3a

12. JHK u pax

13. OHKOBUPYCHI

14. Tenernueckas pekoMOHUHaIMA. bruogoruyeckoe 1 MPakTHYECKOE 3HAUCHHUE
15. InimeBast IEHHOCTD OEJIKOB

16. Perynsnus OnocuHTe3a OSJIKOB Y IPOKAPUOT U 3yKAPUOT

17. ®opmupoBaHHue HaTUBHOW KOoH(popMaruu OenkoB. [Ipoueccur

18. JleficTBHe TOKCHYECKUX M JIEKAPCTBEHHBIX BELIECTB HA OMOCHHTE3 Oelka
19. buoxuMuueckre OCHOBBI IMMYHHTETa. BBl IMMyHHUTETa. AHTUTEIAa M MEXaHU3M MX 00pa3oBaHUs
20. HetiporymopanbHas peryssius yrIeBOTHOIO OOMCHA.

TpeboBanus k opopmiieHHIo pedepaTos:

Baenenwne: akTyaapHOCTH MpobOieMbl, o0ocHOBaHMEe TeMbl. [loctanoBka ey u 3agad. O6wem: 0,5 ctp. (0,2-0,5 ).

OcCHOBHas 4acTh: JOJDKHA BKIIFOYaTh OCHOBHEIE BOIIPOCHI, TIOJIEKAIIHE OCBemIeH!0. CaMOCTOSTeN HON paboTO! CTyAeHTa
SIBJSICTCS TIOJJ00P M COCTaBJICHUE TTOJIHOTO CITUCKA JTUTEPATyphl (KPOME YKa3aHHBIX MTPEMOAaBaTeIeM) /ISl OCBEIICHHS U
000011IeHNs] HOBEHIIINX JIOCTH)KEHUH HAayKH 110 TeMe pedepara. BolsiBlieHHe TUCKYCCHOHHBIX, BBIBUIAIOLIMX CIIOPHBIE BOIIPOCHI
1 po—0seMsl yueHbix. O0wvem: 5-10 crp. (1,5- 34.).

3aKII0UCHHE: JIOJDKHO BKIIIOYATh 0000IIICHNE aHAIN3a JIUTEPATyphl U BEI—BoAbL. O0beM: 1 ctp. (0,3-0,549).

Cnucok uCnob30BaHHOMN JIUTEPATyphl: HE MEHEee 5-7 UCTOUHUKOB.

Kpurepun oneHkH:

- OlIeHKa "OTJIMYHO" BBICTABIISIETCS CTYACHTY, €CJIH OH B MMCHMEHHOM BH/JIE JIAJT TOJIHBIA, B JIOTUYECKOMN MMOCIIE0BATEIbHOCTH
Pa3BEepHYTHIH OTBET HA MOCTABJICHHbII BOMPOC, TJI€ OH MPOAEMOHCTPUPOBAI 3HAHUSI IPEAMETA B MOJTHOM 00beMe yueOHOMH
MPOTPaMMBI, JOCTATOYHO TTTYOOKO OCMBICIMBAET JUCHHUIUIMHY, CAMOCTOSITEIBHO, M UCUESPIIBIBAIOIIE OTBEYACT Ha
JIOTIOJTHUTEJIBHBIC BOIIPOCHI, TPABUIILHO aHATU3UPYET, CPABHUBACT MPEJJIOKSHHBIE MTPENOo/IaBaTeNIeM CXeMbI, TPHBOJUT
COOCTBCHHBIC IIPUMEPBI HA OCHOBE KOHIICIIIMN, M3YYCHHBIX Ha JICKIIMOHHBIX M JTA00PATOPHBIX 3aHITHSX.

- OIICHKA "XOpomI0" BBICTABIAETCS CTYACHTY, €CIIM OH B MICBMEHHOM BHJIE J1aJl pa3BepHYTHIH OTBET HA MOCTaBIEHHBIN BOIIPOC,
rac CTy[[eHT I[eMOHCTpI/IpyeT 3HaHUus, HpI/IO6peT6HHLIe Ha JICKIHIUOHHBIX U CeMI/IHapCKI/IX 3aHATHAX, a TAKKC HOHy‘IeHHBIe
MIOCPEACTBOM M3YUeHHs 00sI3aTeNIbHBIX YYEOHBIX MAaTEPHAJIOB 10 KypCY, JaeT apryMEHTUPOBAaHHbBIE OTBETHI, IPUBOAUT IIPUMEDHI,
B OTBETE MPHUCYTCTBYET CBOOOTHOE BIIAJICHUE MOHOJIOTHYECKON PEYbI0, JIOTHYHOCTh U MOCIICAOBATEIBHOCT 0TBeTa. OTHAKO
JIOITyCKAeTCsl HETOYHOCTH B OTBETE.

- OIICHKA "YIOBJIETBOPUTEIHHO" BHICTABIISIETCS CTYACHTY, €CII OH B TUCBMEHHOM BHJIC J1ajl OTBET, KOTOPBIA COJCPKHUT PST
CephEe3HBIX HETOYHOCTEH, OOHAPYIKUBAIOIINIT HE3HAHUE TPOLIECCOB U3yYaeMOU MPEIMETHOM 00JIACTH, OTIHYAFOIHNACS
HErTyOOKHM PacKpBITHEM TEMbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(OPMUPOBAHHBIMU HABBIKAMH aHAIN3a SIBICHU,
MPOLIECCOB, HEYMEHHEM JIaBaTh apryMEHTHPOBAHHBIC OTBETHI, CIIA0BIM BIIaICHUEM MOHOJIOTUYECKON PEUbI0, OTCYTCTBUEM
JIOTHYHOCTH U TIOCIIEI0BATEIbHOCTH. BBIBOIBI TOBEPXHOCTHBI.

- OIICHKA ""HEYIOBJICTBOPUTEIHHO" BEICTABISACTCS CTYACHTY, €CIIM OH B IINCEMEHHOM BHJIE HE CIIOCOOEH OTBETUTH Ha BOIPOCHI
Jaxe HpI/I JOITOJTHUTECIIBHBIX HABOSIIIHUX BOHpOC&X HpeHOIIaBaTCHﬂ.

5.4. OueHo4HbIe CPEACTBA JJIsl IPOMEKYTOYHOM aTTecTAlMH

ITepedens BompocoB k 3auety (7 cemecTp)

1. AMUHOKHUCIIOTBI KaK CTPYKTYpPHBIE 3JIeMEeHTHI OenkoB u nentuaoB. Kinaccudukarms amuHokucnor. CBOMCTBa aMHMHOKHCIIOT.
[TonsiTHE O 3aMEHUMBIX, HE3AMEHUMBIX U MTOJY3aMEHUMBIX aMUHOKHUCIIOTAX.

2. entunst. [IpuponHble nenTuabl U uX GU3NOJIOTHYECKAsT POJIb. XMMUUECKHI cHHTE3 nenTuoB. CTPYKTypHbIE aHaIOT!
MIPUPOIHBIX TENTHIOB

3. benku n ux 6uonornyeckne Gpynxnnu. Kimaccnpukanns 6enkos. XapakTepucTrka 1 OMOJIOrnIecKast posib IMPOCTHIX U
CJIOKHBIX OEITKOB

4. YpoBHH CTPYKTYpHOH opranuzanun 0enkoB. [lepsudnas cTpykTypa u cxema e€ onpeznenenus. CexBeHnpoBanue. CBs3b
MIEPBUYHON CTPYKTYPHI M PYHKIIUH OenkoB. Bropuanas cTpykTypa 6enmkoB. OCHOBHBIE THITHI BTOPHYHON CTPYKTYPHI OSIIKOB.
CBsI3b MTEPBUYHOI W BTOPHIHON CTPYKTYP OCITKOBOI MOJEKYIIBI

5. Tpernunas cTpykTypa 6emkoB. Tumsl cBs3eil, oOecneynBarOmuX NoAAep)KaHHE TPETHIHONW CTPYKTYphI. CaMoopraHu3anus
TPETUYHOHN CTPYKTYpHI. JleHaTypauus u peHaTypaiys 6enkoB. UeTBepTuuHas cTpykTypa 6enkoB. [Ipupona B3aumMonecTBuil.
I'emorno6uH.

6. MoHocaxapuibl, IpeICTABUTEIN ONOJIOTNYECKH BXKHBIX MOHOcaxapuaoB. Onurocaxapuabl. Baxxueiue au- u
TpHcaxapuabl (ManbT03a, JJaKT03a, caxaposa, paduHosza). [Tonucaxapunsl. buonornyeckoe 3HaueHue. PesepBHbIC U CTPYKTYPHBIE
TIOJIMCaXapH/IbL.

7. IlonsTHe o Hykieo3unax. [lypruHOBbIE 1 NTUPUMUANHOBBIE OCHOBAHHS U YIJIEBOJHbIE KOMIIOHEHTHI HYKJICO3H/IOB.
Howmenknarypa. MOHOHYKIIEOTH/IBI, © UX HOMEHKIATypa. MOHOHYKIICOTH/IBI KaK CTPYKTYpPHBIE 3JEMEHTHI HYKJIEHHOBBIX
KHCIOT, TAM®.

8. u- u tpudocdatsr Hykneosunos. Junykneoruns (HAJl, HAD, ®Al) 1 ux poib B OHOIOTHIECKUX MPOIECCaX B KIETKE
9. IlNommuyxneorunsl. Hyknennossie kucnotsl. JJHK u PHK (ux pasmmune mo cBolicTBaM, CTPYKTYPE, JIOKAIA3AUH B KIETKE U
byHKIHAM).




10. IHK - mepBu4Hasi, BTOpU9Has, TpeTHYHAst cTpyKTypa. [Ipunimn kommuementapaoctu. @opmer asoitHoi cimpanu JJHK.
I'ennast umxenepus. [lonyuenue kJIHK u cuaTeTnyeckux reHoB. BekTopsl. MonekynsapHoe KIOHHUpOBaHHE. 3a/1a4ll TeHHOM
WH)KEHEPUH. JKOJOTHYECKUE U STHUECKHE MPOOJIEMbI TeHHOH HHIKEHEPUH

11. Bunst PHK (uPHK, TPHK, pPHK), ocobenHOCTH X cocTaBa, CTPYKTYPBI M (DYHKIMH

12. JIunael. Knaccudukanus. XKupsl, coctas, CTpyKTypa, cBolicTBa. JKupHble KHCI0THL. Bocka, TeprieHsl, CTepuabl U uxX
Ononornyeckas pons. [IpocrarmananHbl

13. Cnoxusle munuasl. Pocommmuasl. [unepodocdommmnuas! 1 ux Guosornyeckas poib. buomeMOpaHsbI - CII0KHBIE
HaJIMOJIEKYJISIpHBIE 00pa30BaHus Ha OCHOBE MUMUAOB. CTPyKTypa N QyHKIMK. XUMHUS aKTUBHOTO TPaHCMEMOpPaHHOTO IIepeHoca
14. Buramunasl. HomernknaTypa u xinaccudukamnms. JKupopacTBOpUMBIE M BOZOPAaCTBOPHMEIC BUTAMHHEL. ABUTAMUHO3HI, THITO- U
THIIepBUTaMUHO3EI. Butamuas A u [], kak nponsBoaHsie u3onpena. @uznonornueckas poins. Buramepus. Buramunst E, K, F u
ux (uznomorudeckas poib

15. Buramunst B1, B2, B3, PP, B6, C. ABuramMuno3b1. @u3no0OrHuecKas poib, CBsI3b C pepMeHTaMu

16. ®epMeHTHI: X CXOJCTBO U pa3iinuue ¢ HEOPraHWMYEeCKUMHU KaTaiuzaropaMu. benkoBas npupoja ¢pepmentos. [Ipocteie u
cnoxuble pepMenTsl. [IpocreTnyeckas rpymmna, Kopakrop, KopepMeHT.

17. Crpoenue hepMeHTOB (KaTAINTHYECKUI U CyOCTpaTHBIN LIEHTPHI, AJLIOCTEPHYECKUI LeHTp). MeXaHu3M JIeiCTBHS
(depmenToB (runotessl J.@umiepa u Jlx.Konutanna). CBoiicTBa (epMEHTOB: TEPMOIa0MIEHOCTh, 3aBHCUMOCTh AaKTUBHOCTH OT
pH cpenbl 1 HOHHOH CHITBL, CTICM(DUIHOCTD

18. AKTHBHpOBaHHE U HHTMONpPOBaHNE (PePMEHTATUBHBIX MporieccoB. KOHKYpEHTHBIE N HEKOHKYPEHTHBIE HHTHOUTOPHI.
N3zodepmentsr. Ummobunmzamus pepmenTtos. [Ipumenenne pepMeHTOB B MEIUIINHE

19. Homenknatypa u kiaccudukanust GepMEeHTOB. XapaKTEpPUCTHKa OCHOBHBIX Ki1accoB (hepMeHTOB. Ponb hepmenToB B
KHU3HEEATETBHOCTH KiIeTOK. JIokanmmsanus GpepMeHToB B KiteTke. KoMnapTMeHTarust.

[Iepeuens BompocoB K 3a4eTy (8 cemectp)

1. Makpoapruueckue COeTUHEHHS 1 MaKpO3PIHUECKUe CBS3H. BakHelre mpeicTaBUTEN MaKpOIPTUUECKUX COEAMHEHUN
AT® - ocHOBHOH NEPEHOCUNK XUMUYECKOW 3Hepruu B kierke. CtanaapTHas cBoOoHas sHeprus ruapoimza AT

2. Mukpoanementsl. Poib nonos Fe, Cu, Zm, Co, M B Ouosiorudeckux mporieccax. buonoruueckas poib noHoB Na+ u K+.
HaTtpuesslit Hacoc

3. MeTabonu3M Kak COBOKYITHOCTB IIpOLieccoB aHabosm3Ma 1 karabonusma. Cragun merabonu3ma. AMpudonnieckue
IIpouecchl. YPOBHH peryisiun Merabonu3ma. VICTOUHUKH yriiepoa, KHCIOPoaa, a30Ta M BOAOPOa Al KHU3HEACATEIbHOCTH
opranu3Ma. ABTOTPO(]EI ¥ TeTepoTPOQBI.

4. Xumust HeliposHAOKpHHHON peryisinud. Hefitporsl. Cunrancel. Hefipomenuatopbl. XuMus HEpBHOU Tiepeadn

5. DHOOKpHUHHBIE Xee3bl U ropMoHbl. Kitaccngukanns ropmonos. Hefiporentuap! (IeNTHAB! TAMSTH, CHA, TETITHIBI
aHAIBICTUKU U APYTHE).

6. IlentuHO-0€/IKOBBIE TOPMOHBI THITOTaIaMyca U THTo(u3a. [OpMOHBI IUTOBHIHON M ITOIKEIYI0YHOM jKelle3bl. MexaHu3M
JeHCTBUS METITUAHBIX TOPMOHOB

7. CTepouiHbIe TOPMOHBI KOPHI HAATIOYEYHUKOB U MOJIOBBIX jkene3. MexaHu3M NefcTBUS CTEPOUIHBIX TOPMOHOB
Maxkposprudeckue COeJUHEHUS U MaKpodprudeckue cBsi3u. BaxkHelye npeacTaBUTeIu MakKpoIpruueckux coequHeHnit ATO
- OCHOBHOH NEPEHOCUUK XMMUYECKON SHepruu B kierke. CtaHaapTHas cBoOoaHas sHeprus ruapoinza ATO.

8. Xumus nuiieBapeHus. YTiIeBosl M UX pacuieruieHne. GepMeHTs 00ecneynBaloe Npouecchl pacileryieHusI.

9. I'mnkonm3 u ero craanuu. AHa’poOHBIH THMKOMN3. CIIUPTOBOE M APYTHE TUIIBI OPOKEHUS. DHEPreTHIEeCKuit 3 eKT.

10. dpixanne. Lluka TpukapOOHOBBIX KUCIIOT. DHEpreTHdecKuii 3 dext. PocdoriIroKoHaTHBIH ITyTh paclIeIUIeHHS TII0K030-6-
¢docdara u ero OnoIOrMUECKOE 3HAUCHUE.

11. IlepBuuHBIlii cuHTE3 yrieBogoB. PoTOCUHTES. [TIOKOHEOTEHES.

12. buonorndeckoe okucienue. OkuciurensHoe pochopunrpoBaHne Ha ypoBHE cyOcTpaTta. OKUCIUTENTFHOES
¢dochopunrpoBaHue Ha yPOBHE HEKTPOHO-TPAHCIOPTHOM LENH. [ MIOTE3bI 0 MEXaHU3ME COMPSKEHHS, OKUCICHUS U
bochopunupoBaHus.

13.CBoboHOE okucieHue. [lepekoueHne ¢ OKUCICHHS, COMPSHKEHHOTO ¢ (ochOPUITNPOBAHUEM, Ha CBOOOIHOEC OKUCIICHHE.
MuxkpocoManbHOE OKHCICHHE U €r0 OHOJIOTHYECKas poib.

14. TTumeBapurenbHbIe HEPMEHTHI; paciieiuieHue 0ekoB. MeTabomu3M aMUHOKHUCIOT. JJecTpykims aMuHOKUCIOT o NH2 - u
HOOC- rpynnam. buorennsie amMmunbl. BuocuHTe3 aMUHOKHUCIIOT.

15. Paciieruienne HyKJICMHOBBIX KHCIOT. DepMeHTHI oOecnieunBatomye 3t npoueccel. depmentsr 6nocunresa JJHK.
Permukanus JIHK.

16. Tpauckpunmusa. Ctpykrypa onepoHa. OcoOeHHOCTH TPAHCKPHITIUHU Y TIPOKAPHOT. TpaHCKpUTIIHS ¥ dyKapuoT. [IpomeccuHr.
CrnaiicuHr. Peryssiius TpaHCKPHTIITIH.

17. Tenernueckuit kon u pyaxmun u-PHK. CroticTBa remerndeckoro koga. CocraB komupyromux Tpurietos. T-PHK,
CTPYKTypa, CBOICTBa, KOH(OpMALHSL.

18. Ctpykrypa pudocom. Ponb pubocom B OGuocuHTe3e Oenka. [IoAroToBUTENbHBIE 3TNkl pPUOOCOMHOTO CHHTE3a OesKa.
[lepenoc undopmaruu. [lepeHoc BemecTBa U SHEPTHH.

19. OcHOBHBIE 3Talbl TPAHCISLWT: HHULUALIUS, YJIOHTAIHs, TEPMUHALMS. DHepreTrka OnocuHTe3a 0enKkoB. Perymsiuums
pubocanbHOro cuHTe3a OenKkoB. [locTpaHcsIunoHHas MoIU(pUKALUS OEIKOB.

20. I'ennas unxenepus. [lonyuyenne kJJHK u cunteTnueckux reno. Bektopsl. MonekymsipHOe KJIOHUpOBaHUE. 3ajaui TeHHON
WH)KEHEpUH. JKOJIOTHYECKUE U THUECKHE POOIIEMbI TEHHOM HHXKEHEPUH.

21. IumeBapuTensHble GepMEHTH 00ecIeYnBalOINe epeBapuBaHne KHUPoB. OKNCIICHNE KUPHBIX KUCIOT. bruocunTe3
munuoB. Porb pochaTHIHBIX KUCIIOT.




Kputepuu oueHku:
- OLICHKA "3a4TeHO" BBICTABIACTCS CTYACHTY, €CIIH OH JaJI IIOJHBIN, B IOTHYECKOU ITOCIIEI0BATENFHOCTH Pa3BepHYTHIA OTBET Ha
MIOCTaBJICHHBIH BOIIPOC, IJI¢ OH IIPOJAEMOHCTPHPOBAN 3HAHUS IIPEAMETa B 00beMe y4eOHOU PorpaMMBl, JOCTATOYHO TITyOOKO

OCMBICIIMBAET JUCLMIUIMHY, OTBEYAeT Ha JOMOJTHUTEIBHbIC BOIIPOCHL.
- OIICHKA ""HE 3a4TEHO" BBICTABISETCS CTYICHTY, €CIIM OH HE CIIOCOOCH OTBETUTH HA BOMPOCHI IaKe TP JTOTIOIHUTEIBHBIX
HaBOJISIINX BOIPOCAX MPENo1aBaTes.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJIMHBI (MO YJIA)

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, TOI Dn. aapec
JI1.1 |Konuues A.C., MonexkynsipHas Ouosorus: yuebHoe nocodue Mocksa: Akagemus,
CeBactbsiHOBa [ A. 2008
JI1.2 | TaranoBmu A.Jl., bromornyeckas Xumus: yaeOHUK Munck: Beimiimas | http://www.iprbookshop.r
Oneuxwuit 2.1., mikona, 2016 1u/90721.html
Konesanosa [u ap.]
H.IO., TaranoBuu
ALl
6.1.2. JlonoJHuTEIBLHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rog 1. aapec
JI2.1 |JIamesckas H.B., Buoxumust u MonekysipHas 6uonorus: yaebHo | lopHo-AnTaiick:
Verioxanuna E.H., -METOJIUYECKOE TTOCOOME /IS CIICIHAIBHOCTH PUO TAT'Y, 2009
Baitganuna O.B. "Buonorusa"
JI2.2 | Msuguna I'U. OCHOBBI MOJIEKYJISIPHOM OHOJIOTHHU: Y4eOHOE Mockea: http://www.iprbookshop.r
nocoone Poccuiickuit /11572
YHHUBEPCHUTET
Jpy>KOBI HAPOOB,
2011
JI2.3 | Munuyk JL.T., bruoxumust: yaeOHOE mocodue Kemepogo: http://www.iprbookshop.r
3unkesuy E.IL., Kemeposcuii u/14362.html
I'puauna C.b. TEXHOJIOTUYECUKUH
WHCTHUTYT MHIICBOH
MPOMBIIIJICHHOCTH,
2011
6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust
6.3.1.1| Kaspersky Endpoint Security ans 6usneca CTAHJIAPTHBIN
6.3.1.2| MS Office
6.3.1.3| MS WINDOWS
6.3.1.4| Moodle

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

JICKIUA-BU3YAJIU3 Al

JAUCKYCCHUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

Homep aynutopun

Hasznauenue

OcHOBHOE OCHAIlleHHE

412 Al

KaOuneT Ononornyeckoi XuMun. YdeOHast
ayIUTOPHS IS TIPOBEACHMUS 3aHATHIA
JICKODMOHHOI'O THUIIA, 3aH$[THI>’I CeMI/IHapCKOFO
THIIA, KYPCOBOT'O IIPOCKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX pabo0T), TPYIIOBBIX
Y MHJUBHTY aJTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U IIPOMEKYTOTHOM
arTecTaluu

Pabouee mecto mpenonaBarens. [locagounsie MecTa s

oOy4Jaromuxcs (1o KOJUIECTBY 00yUJaIOIUXCs).

Yuenunueckas 10cKa, MyJIbTUMEIUNHBIN IIPOEKTOP, IKpaH,
HOYTOYK, pEaKTUBbI, BEChI, ”HBEHTAPb JJIsl 00CITy)KMBaHHS
y4eOHOT0 000pyIOBaHNUS, TOJIKH JJIs1 XPAHCHUS YICOHOTO

OGOpy,ZLOBaHI/IH, XUMHUYECKUC PCAKTHUBLL



http://www.iprbookshop.ru/90721.html
http://www.iprbookshop.ru/11572
http://www.iprbookshop.ru/14362.html

424 Al Jlaboparopust OMOIOTHIECKH aKTHBHBIX Cronsl JIOX, cTynbs, neHTpu(yrd, TepMOCTaT, CYIIHIBHBIN

BEIIeCTB. YueOHast ay TUTOPHS IS mkag, MUHEepanu3aTop "MUHOTaBp-2", XOJIOAHIHHHK,
TIPOBEICHUS 3aHATHH JIEKITMOHHOTO THIIA, CHEKTpOoQOoTOMETp, BOIsHast Oans 6-mecTHas [13-4460,
3aHSATHI CEMHHAPCKOTO THIIA, KypCOBOTO BBITSDKHBIE CHCTEMBI, XUMUYECKast OCYa, XAMUIECKHUE
MIPOEKTUPOBAHUS (BBINOJHEHHUS KypPCOBBIX PEaKTUBBI, ”HBEHTAPb AJIsl 00CITyKMBaHHS yIEOHOTO
paboT), TPYNIOBBIX U WHIUBUAYaTbHBIX 000py10BaHMsL, TIOJIKK JUIsI XPAHEHHUsT Y4eOHOTO
KOHCYJIBTAIUH, TEKYIIero KOHTPOJIS U 000pyIoBaHUs
MIPOMEKYTOYHOM aTTeCTalluU

215 Al KommerotepHsrii kinacc. Yuebnas ayautopust | Pabodee mecto npenogasatesns. [locamodnbie Mecta Ajis
JUTSL IPOBEICHUS 3aHATUH JIEKITHOHHOTO oOyuaromuxcs (110 KOJTHMYECTBY O0YJarOLIUXCS).
THUIIA, 3aHATUH CEMUHAPCKOTO THIIA, KommeroTepsl ¢ goctynom B IHTEpHET

KyPCOBOT'O MPOEKTUPOBAHUSI (BBITOIHEHUS
KypPCOBBIX padoT), IPYIIOBBIX U
UHAWBUAYAJIBHBIX KOHCYIBTALUHN, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHON aTTeCTalUH.
[Tomemenne 1t caMOCTOSITETIBHON pabOThI

9. METOIUYECKHE YKAZAHUA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIST)

MCTOI[I/I‘ICCKI/IC PEKOMCHOANU IIpH pa60Te HaJl KOHCIICKTOM JICKIII/II71
BO BPEMsI IPOBEACHUS JICKIINU

B Xo/1¢ TeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTHPOBaHKE yaeOHOro MaTeprana. OOpaniaTe BHUIMaHHE Ha KaTerOpHH,
(hopMyTHPOBKH, PaCKPHIBAIOIINE COAEPKAHUE TEX WM HHBIX SBICHHUH W IPOIECCOB, HAYYHBIC BEIBOJIBI M IPAKTHUECKUE
PEKOMEHAAINH, TOT0XKUTEIbHBIN OIBIT B OPaTOPCKOM HCKycCTBE. JKeraTenpHO 0CTaBUTh B pabOUMX KOHCIIEKTaX MO, Ha KOTOPBIX
JienaTh TOMETKHU U3 PeKOMEHJOBAaHHON JTUTEPaTyPhl, HOMOIHAIOIINE MaTepHall POCITYLIaHHOH JTEeKIUH, a TaKKe NOAYEPKUBAIOIINE
0c00YI0 BaXXHOCTH TeX FJIM MHBIX TEOPETHUECKHUX MOJOKeHNH. 3a1aBaTh IPETIo1aBaTeli0 YTOUHSIONIIE BOIPOCH! C IETbI0 YSICHEHUS
TEOPETUUYECKHX MOJIOKEHUH, pa3pELICHUs CIIOPHBIX CUTYaLUH.

B xoze moAroToBKH K CEMHHApaM U3yYUTh OCHOBHYIO JIUTEPATYPY, 03HAKOMUTHCSA C JOTOIHUTENBbHON TUTEpaTypoit, HOBBIMU
MyOIMKAMAMHA B IEPHOINYSCKUX W3MaHISX: XKypHaJax, ra3eTax " T.4. [Ipu 9ToM ydecTh peKOMEH/IaINH MPENoaaBaTelst 1
TpeboBaHUs yueOHOI mporpaMMel. JlopabaTeIBaTh CBOI KOHCIEKT JICKINH, Jieflasi B HEM COOTBETCTBYIOIINE 3aMUCH U3 TUTEPaTypHI,
PEKOMEH/IOBaHHOM MpenoaBaTeieM 1 MpeIyCMOTPEHHON yueOHoi mporpaMmMoi. [IoATOTOBUTE TE3HCH ISl BBICTYIUIEHHUH 1O BCEM
y4eOHBIM BOIIPOCaM, BBIHOCUMBIM Ha ceMHHAp. [0TOBSCH K JOKJIaLy HiIH pedepaTHBHOMY COOOIIEHHIO, 0Opamarhes 3a
METOAMYECKON MIOMOUIBIO K IIpenogaBarento. COCTaBUTh MIaH-KOHCIEKT CBOETO BBICTYILIEHUA. [IpogyMaTh IpUMEpBI € LIENIbI0
obecreueHNs! TECHOH CBSI3M U3y9aeMOil TeOpuH ¢ peaabHON KU3HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBITIOIIHCHUE
CaMOCTOATENBHOM paboThI 6a3upyeTcs Ha COONIOAEHUH HACTOSAIUX PEKOMEHIANN U N3yUYeHUH PEKOMEHI0BaHHON JINTEPaTyphIL.
CTyIeHT MOXKET TOMOIHUTh CIIMCOK UCTIOIb30BAaHHON JIMTEPATYPbl COBPEMEHHBIMH HCTOYHUKAMH, HE NPECTaBICHHBIMH B CITUCKE
PEKOMEHIOBAHHOI JINTEpaTypHl, X B JaJbHEHIIIEM HCIONB30BaTh COOCTBEHHBIE TIOATOTOBIICHHEIE YI€OHBIC MaTePHANbI IPH
HAMUCAHUM KyPCOBBIX U AUILUIOMHBIX paboT.

Metonuueckre peKOMEHAAIMH CTYICHTAM [0 H3Y4YCHHIO
PEKOMEHIOBaHHOM JINTEpaTyphl

OTH MeToIUYECKHEe PEKOMEHIAINH PACKPBIBAIOT PEKOMEHIyEMBIi PeXKUM U XapakTep Pa3IHYHbIX BUAOB yueOHOIl paboTHI (B TOM
YHCIIE CAMOCTOSTEIIBHON PadOTHI Hajl PeKOMEHIOBAHHOM JINTEPaTypoii) ¢ yueToM crelu(uKy BIOpaHHOI CTyIEHTOM OYHOH
(hopMEL.
W3yueHne qUCHUIUINHEI CIeAyeT HAYMHATh C IPOopabOTKU HACTOSIMIIeH pabouel mporpaMmsl, 0c000e BHUMAHHE, YACISS LEIIM H
3a/1a4aM, CTPYKTYpE U COAEPkKaHUIO Kypca.
CryzneHTaM peKOMEHIyeTCs HONyInTh B bubnmoTedno-nHpOpMa [IMOHHOM LEHTPE HHCTUTYTA YIeOHYIO IUTEPATypPy IO
JUCIUITINHE, HeOOXOIUMYT0 IS 9 PEeKTUBHOM pabOTHI Ha BCEX BUAAX ayAUTOPHBIX 3aHATHIA, a TAKXKe JUIT CAMOCTOSTEITHHON
PaboTHI 10 N3YYEHUIO UCIUIIIMHBIL.

YcnemHoe 0CBOCHHE Kypca MpEeAronaracT akTHBHOE, TBOPUYECKOE yJacTHE CTYICHTa ITyTeM IIIAaHOMEPHOI, IIOBCEJHEBHON
paboTEHI.

MeTtoauueckie peKOMEeHIAIMK IO 3aIIuTe Ja00paTOPHBIX paboT

Kaxnplif cTyeHT JoJnKeH BRITOTHUTE JTa00paTOpHBIE Pa0OTHI, MPETyCMOTPEHHbIE TIPOTPaMMOi.

Pe3ynpTathl BEIIONHEHHOH T1a00paTOpHOI paboThI cieayeT 0ohOpMHUTH B BHIE OT4eTa. TpeboBaHus K 0(OPMIICHHIO OTYETA IO
naboparopHo# pabore. Otdera opopmisiercs Ha Oymare Gpopmata A 4 BpydHyro WM Ha Kommbiorepe. [Ipu paboTe Ha KoMIbIOTEpE:
pa3Mep mpudTa — 14; HHTEpBAT MEXIY CTPOK — OAWHAPHEIN; TTOJIS — BE3/Ie 10 2 CM, BHI3Y — 2,5 ¢M; HyMepaIys CTpaHHIl — BHA3Y
nocpeanHe; ab3amHbi 0TcTy — 1,25 cM; pa3MeleHne TeKCTa — 10 MIMPUHE.

CopeprxaHue oT4era:

- TUTYJBHBIHN JTHCT (0Opa3er mpuiaraeTcs);

- IIeNb paboThI; 3aIaHNE;

- KpaTKoe TeOpeTHIEeCKOe BBEJCHUE K JaHHOH padoTe;




- Ha3BAHHUC OIIBITOB, Od)OpMHeHI/Ie PE3YIBTATOB ONBITOB B COOTBETCTBUU C IPEABABIACMbIMU Tpe6OBaHI/IHMI/I.

3aH_II/ITa na6opaT0pH017I pa6OTBI OCYHIECTBJIAICTCA HaA 3aHATHUHA, CIICAYIOUICM ITOCJIC €€ BBIIIOJIHCHHUSA.

HpI/I 3alIUTC CTYACHT NOJDKCH NPEACTABUTH OTUET 110 na60paTopH0f/'1 pa60Te, COCTAaBJICHHEIH TTO l'[pe]:[J'IO)KeHHOﬁ BBIIIIC CXEMC,
TMOSICHUTD BCE MPUBECACHHBIC PACUYCTHI U BBIBO/JbI, COCTABUTH YPABHCHUA XUMHUYCCKUX PEAKIUU.

O6pa3zer opopMIICHHS TUTYIIBHOTO JIHCTA

I'ATY, KA®EJAPA BUOJIOTN N XUMNU

Otuet no nabopaTopHoii pabote
(HOMEp 1 Ha3BaHHE PabOTHI)

BrimonHun cTyAeHT Tpynmsl. . ..
damuans, HHAITAAIIBI

IIpoBepun npenogasaresns
damMunus, THUIAAIIBI

Topno-Anraiick, 20 T.




