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1. Hean n 321241 0CBOEHHS 1M CHUILITHHBI
N3ydyenne ¢akynbTaTUBHOW AMCLUMILIMHBI CHENMATLHOCTH buOXMMHS SBISETCS 3TariomM
dbopMUPOBaHUS y aCIUpaHTa YrIyOJeHHBIX MPO(ecCHOHANBHBIX 3HAHWN, YMEHUI U HABBIKOB IO
BTOpOil HayuyHOU crneuuansHocTu 1.5.4. Buoxumust u MOAroToBKa K CaMOCTOATEIbHOW Hay4YHO-
UCCIICIOBATEILCKOM IeATEIHLHOCTH U MEeIarOrMuecKoi padore.

3agaun:

1. VYri1yOlieHHOE M3y4eHHEe TEOPETUUECKHX U METOAO0JOTHUYECKUX OCHOB HAy4YHOH Crie-
uuanbHoCcTH 1.5.4. Buoxumus v mpuMeHeHHe X B HAyYHOU M MeIarornueckou JesTeIbHOCTH;

2. IToaroroBka Kk ciade KaHAUIATCKOrO SK3aMeHa.

2.  Mecrto qucuumianHbl B crpykrype OIIOIL:

JucuumuHa crienuanbHocTH buoxumus nzydaercs B | u |l cemectpax u otHOCHTCS K (a-
KyJIbTaTUBHON aucuuruinHe OOpa3oBaTebHOTO KOMIIOHEHTA MPOTrpaMMbl MOATOTOBKH B aclUpaH-
Type.

Jucuunnuna 6a3upyeTcss Ha 3HAHMSIX, YMEHHUSIX M HaBbIKaX, MOJTYYEHHBIX acHHUpaHTaMH B
mporecce o0ydeHusl B BBICIIIEM y4eOHOM 3aBEJICHHH, B COOTBETCTBHH C (pelepaibHBIME TOCYIap-
CTBEHHBIMU 0Opa30BaTEIbHBIMU CTaHIAPTAMU BBICHIETO OOpa30BaHUA [0 IporpaMmmam CHelralu-
TE€Ta U MarucTpaTypshl.

3HaHUs, YMEHHS U HABBIKU [TOJyY€HHbIE ACIIMPAHTAMHU [IPU U3YyYEHUHU JAHHOU IUCLMILINHBI,
HEOOXOAUMBI [IJISi OCYIIECTBJICHUS HAYYHOWU NEATETbHOCTH, MOJATOTOBKH JUCCEPTALUU U CHAYH
KaHIUAATCKOTO SK3aMeHa Mo Hay4Hoil criennanbHocTu 1.5.4. buoxumus.

3. I[Inanupyemble pe3yJibTaThl
TpeOGoBanus Kk pe3yjibTaTaM O0CBOCHUS AU CUMIIIMHBI:

B pesynbrare u3ydeHus: AUCIUILTNHBI 00yJarouecs MpruoopeTaoT

3Hanusd VYmMmenusa HaBpeiku

AHAIM3UPOBATh JUTEpa- | - CaAMOCTOSITENILHOTO BBIOO-
pa, OOOCHOBaHHS II€NH, 3a-
Ja4, OpraHu3allid U TMpOBe-
JICHUS] HAyYHOTO HMCCIIE0Ba-
HUS TI0 aKTyaldbHOU Mpooiie-
Me B 00/1aCTH OMOXMMHUH

-pOOJIEMHBIX BOIIPOCOB, MPHHLU- | -
OB, METO/IOB HAy4yHBIX MCCIEAO- | TYpHbIE JAHHBIE pPEe3yJbTa-
BaHUI M OKA3aTEJIbHON MEAMIIMHBI | TOB HAy4YHBIX MCCIEN0BA-
0 NMpoQuIIt0 OMOXUMUS HUW OTEYECTBEHHBIX M 3a-
pYOEKHBIX aBTOPOB, OCY-
HIECTBJIATH cOo0p HWHGOP-

MalMM 10 aKTyaJbHBIM
npobiieMaM Hay4dHBIX HC-
CJIEZIOBaHUM,  MPOBOIUTH

CTaTHCTUYECKYIO TTPOBEPKY
BBIIBUTAEMBIX THUIIOTE3 IO
npoQUITI0 OMOXUMUSI.

oOMEHa BEIIECTB B OpPraHW3Me 4Ye-
JIOBEKa, JKMBOTHBIX, PAaCTEHUU U
MHKPOOPTaHU3MOB;  KIIMHHUYECKOU
OMOXMMHUHU Y€eJIOBEKA M >KUBOTHBIX;
6I/IOXI/IMI/II/I INHUTaHUs 4YCJIOBCKA, XU-
BOTHBIX, PacTEHUH U MHUKpPOOpra-
HU3MOB, XUMUYECKOW U MHUKPOOHO-
Jmorudeckoid  0e30MacHOCTH  MPO-
JTYKTOB  OMOJIOTMYECKOTO TPOUC-

- MCXAaHU3MOB H BaKOHOMepHOCTeﬁ -

aHAIIM3UPOBATh JIaHHBIC
MOJIydCHHBIE TIPU H3y4e-
HHUM. MEXaHU3MOB M 3aKO-
HOMepHOcTel oOMeHa Be-
IIECTB B OPraHU3ME YeJo-
BeKa, )KUBOTHBIX, PACTCHUI
U MHKPOOPTaHU3MOB; KJIH-
HUYECKOH OHOXHUMHHU Ye-
JIOBEKa M JKMBOTHBIX; OHO-
XAMHMH TTUTAHUS YEJ0BEKa,

- MPOBEJCHUSI HAYYHBIX HC-
clIeIOBaHUil B 001acTH OHO-
JIOTUYECKUX HAYK C UCIOJb-
30BAaHUEM HOBEHUIIHNX METO-
OB JTaOOPaTOpHBIX HCCIIe-
JOBaHUH
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XOKIECHUS

KUBOTHBIX, PACTEHUU U
MHKPOOPraHU3MOB; XHUMH-
4ecKO M MUKpPOOUOJIOTH-
YEeCKOU 0e30macHOCTH
MPOJYKTOB OHOJOTHYECKO-
T'O ITPOUCXOKACHUA.

- 00LUX MPHUHIIMIIOB HCIOIb30Ba-
HUS  (yHIAMEHTAIBHBIX, JIabopa-
TOPHBIX U MHCTPYMEHTAIbHBIX Me€-
TOJAOB HCCIIEIOBAaHUN I TOJIyYe-
HUS HAYYHBIX JAHHBIX [0 MPOPUITIO
OMOXHMHSL.

- BBIOMpaTh METOIbI (DYH-
JaMEHTAIbHBIX,  Jlabopa-
TOPHBIX W  HUHCTPYMEH-
TAJIBHBIX  HCCIICIOBAHUI
HEOOXOIUMBIX I pellle-
HUS HAy4YHBIX 3aJ]a4, WH-
TEepHpPETUPOBATh IMOTYYCH-
HBIC PE3yJIbTAThl HAYYHOTO
UCCIIEIOBaHMs 10 Tpodu-
0 OMOXHMHS

- IIPUMCECHCHUA

dbyHaamMeHTanbHbIX, Jabopa-
TOPHBIX  JIMAaTHOCTUYECCKHUX
Heo0Xxou-
MBIX JUJISl PEUICHUS HAayYHBIX
3a7a4, HMHTEPHpPETAlUN pe-
3yJIbTAaTOB  JIaDOPAaTOPHBIX
UCCIIEIOBAaHUH IO TIpOdHITIo

HCCIICIOBAaHUIMA,

OnoXuMHUs

METOJIOB

4. O0beM IMCHUIIJIMHBI M BH/IbI Y4eOHOH padoThl

TpynoemMkocTh CemecTtpbl
. o0beM B 3a4eT- | 00BEM B aKaje-

Buj yueOHoii padoThl

HBIX SAMHHIAX | MHUYECKHX Jacax 1 2

(3E) (AY)

KonTakTHasi padora 1 36 18 18
B Tom uncie:
Jlexum 12 6 6
Hayuno-npaktuueckue 3anstus (HII3) 24 12 12
CamocrosiTeibHas padoTa (Bcero) 2 72 36 36
B Tom unce:
IToaroroBka K 3aHATHSIM 16 8 8
CamocTosTenpHas MpopadoTKa OTACTBHBIX 56 28 28
TEM JHUCLIUILINHBI B COOTBETCTBUH C y4eO-
HbIM Tu1aHoM (CPA).
IIpomexyTouyHas aTrecTanus (Bcero) 1 36 36
DK3aMeH 1 36 36
O0wmas TpynoeMKocThb yachl/3a4. Ex. 4 144 54 90

5. ConepxxaHue IMCUMILTHHBI

5.1. Pa3aesnl JUCHUAIIMHGI 1 BUABI 3AHATHIA

HanmeHnoBanue pasnena quCIUILIMHBI J|C

HII3 | K | CPA

Bcero yacos

1. | [IpoGnemsbl cTpoeHHsl, CBOMCTB U (pyHKIIMOHUpOBa- | 2
HUS OTJENBHBIX MOJICKYI W HaIMOJEKYISIPHBIX
KOMIIJIEKCOB B OMOJIOTMYECKUX OOBEKTaX, HU3yde-
HUE MOJICKYJISIPHOH OpTraHW3allii CTPYKTYPHBIX
KOMIIOHEHTOB, BBIAICHEHHME IMyTed MeTaboiu3Ma U

WX B3aUMOCBS3EH.
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n/n

HaumenoBanue pasnena quCHUIIMHBL

HII3

CPA

Bcero yacos

TepmoauHaMuveckne, KBaHTOBO-MEXaHUYECKHE W
KMHETUYECKUE PACUEThl Ha YPOBHE (YHKIIHOHUPO-
BaHUS OTJIEJIEHBIX MOJICKYJI, KOMITBIOTEPHOE MOJIC-
JTUPOBAaHUE TPOCTPAHCTBEHHOW CTPYKTYpPHI OHOIIO-
JUMEPOB U HAIMOJCKYJISPHBIX KOMIUIEKCOB, IPO-
OJieMbl TpaHCc(OpMAIMU SHEPTUU B OMOCHUCTEMAX,
MOJICKYJISIPHBIX OCHOB 3BOJIFOIMH, TPOUCXOKIACHUS
YKU3HU U TIPEONOTIOTHYECKOMN SBOJIOIUH.

2

YcTaHOBICHHE XMMHUYECKOTO COCTaBa JKUBBIX Op-
TaHW3MOB, BBISBICHHE 3aKOHOMEPHOCTEH CTpoe-
HUS, COICp)KaHUS M TPeoOpa3oBaHUs B IPOIIECCEe
KU3ZHEJEATEIIbHOCTH OPTaHU3MOB XUMHUYECKHX CO-
eMHEHUH, OOIUX IS )KMBOW MaTepUU B IICJIOM.
CornocTaBiieHHEe COCTaBa M MyTeH BHIOM3MEHEHUS
BEIIECTB y OPraHU3MOB PA3IMUYHBIX CHCTEMaTH4e-
CKUX TpyIIl, NpoOjeMbl CPAaBHUTEIBHON U 3BOJIIO-
LIMOHHOK OMOXMMHUH, KOCMOOHOXHUMHUHU.

HccnenoBanne oOpa3oBaHMs M MPEBpAILCHHUS OT-
JENBbHBIX MOJEKYJ, QYHKIIMOHUPOBaHUS (pepMeHT-
HbIX CHCTCM MW HAJAMOJICKYJIPHBIX KOMIIJICKCOB,
po0sieMbl OMOJIOTUYECKOTO KaTalln3a, MEXaHOXH-
MHYECKHX SBJICHUU U 6H03HepF€TI/IKI/I, AKLCIITUPO-
BaHUs U KCIIOJNB30BaHUs DHEPrUH cBeTa U (HOTo-
CHHTE3a, a30T(PUKCAIlUU, BbIICTICHUE U PEKOHCTPY-
MPOBaHUE MOJIEKYJSIPHBIX aHcamOIed, MOJenupo-
BaHME OMOXMMHUYECKUX MPOIIECCOB.

AHamn3 M CHUHTE3 OHOJOTMYECKH AKTUBHBIX Be-
IIECTB, BBIACHEHHE HX (PU3MOJOTUYECKOTO JIeHl-
CTBUSI U BO3MOXKHOCTEW MPUMEHEHHUSI MMOTYyYEHHBIX
BEIIIECTB B MEJUIIMHE W APYTHX OTPACISAX HAPOI-
HOT'O XO3sIiCTBa.

Boigenenue BemniecTB U3 OMOJIOTMYECKOrO0 MaTepu-
aja, OYMCTKA U YCTAaHOBJIEHHE HUX CTpoeHus. M3y-
YEHUE POJIM M y4acTUsi CBOOOIHOM, CBSI3AHHOU H
CTPYKTYPUPOBAHHOW BOJIbl, HEOPTaHUYECKUX U OP-
TaHUYECKUX MOHOB B OMOXUMHUYECKUX MPOIIeCCax.

HccnenoBanue CTPYKTypsl M (YHKIMOHAJIBHON
AKTUBHOCTH KOMILJIEKCOB HEOPTaHUYECKHUX MOHOB C
OpPraHMYeCKUMHU MOJIEKYJIaMH, UX y4acThs B IPO-
1eccax JKU3HEAEATeIIbHOCTH.

10

10

BrisiBrieHHE B MakpoOMOJEKYJaX KOHCEPBATHUBHBIX
1 (PYHKIIMOHAITHHO-aKTUBHBIX y4aCTKOB, CHHTE3 UX
U aHAJOTHYHBIX CTPYKTYp C M3yudeHHEM OHOIIOTH-
YeCKOW aKTUBHOCTH.

BrrsicHeHne ¢Gu3MKO-XMMHYECKUX OCHOB (PYHKIIM-
OHMPOBAHUS BAXHEHUIINX CHUCTEM >KUBON KIIETKU C
UCIIOJIb30BaHUEM HJIeH, METOJIOB U MPHUEMOB XH-
MUH, BKJIIOUYasl CTPYKTYPHBIN U CTEPEOXUMHUECKUN
AHaJIN3, YACTUYHBIN W MOJHBIA CUHTE3 MPUPOTHBIX

12

12
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n/n

HaumenoBanue pasnena quCHUIIMHBL

HII3

CPA

Bcero yacos

COCIMHCHUH M UX aHAJIOrOB, pa3pabOTKy Ipemnapa-
TUBHBIX U TEXHOJOTUYECKUX METOJOB MOJYyYEHUS
MPUPOJTHBIX BEIIECTB U MX XUMUYECKUX MOIupu-
Kaluii B HEMOCPEICTBEHHOM CBSI3M C OHMOJIOTHYE-
CKOU (DyHKITMEH YTHX COCTUHCHHI.

10.

Teoperuueckue U MPUKIAIHBIE TPOOIEMBI TPUPO-
bl 1 3aKOHOMEPHOCTEM XHMMHMUYECKHX IIpeBpaie-
HUW B JKMBBIX OpraHU3Max, MOJIEKYJSPHBIX MeXa-
HU3MOB HHTErpanuu KJIETOYHOrO0 MeTaboIu3Ma,
CBsi3ell OMOXMMHUYECKHUX TPOILECCOB C JEATEIBHO-
CTBIO OPraHOB M TKaHEH, C KU3HEIEATEIbHOCTHIO
OpraHu3Ma JJis pelIeHUs 3a]a4 COXpPaHEHUs 3/0-
POBBSI YEIIOBEKA, )KUBOTHBIX U PACTEHMI, BBISICHE-
HUS TIPUYUH Pa3JIMYHBIX OOJIe3HEH M M3BICKAHUS
nyTteid ux 3¢¢ekTuBHOrO jeueHus. Pazpurue me-
TOJIOB T€HOAMArHOCTUKH, SH3UMOJAMATHOCTUKHU U
Hay4YHbIX NPUHLUIIOB F€HOTEPAIIUU U H3UMOTEpPa-
007038

11.

HccnenoBanust npobieM y3HaBaHUS Ha MOJIEKY-
JSIPHOM YpOBHE, XpaHEHHS W Iepenadd uHpopma-
K B OGuosnorndyeckux cucremax. Cosznanue dep-
MEHTOB C 33JaHHOW CHenupUIHOCTHIO. M3yueHue
MOJIEKYJISIPHBIX MEXaHU3MOB MaMITH U MHTEJUICK-
Ta, IMMYHUTETA, TOPMOHAJIBHOIO JEHCTBUS U pe-
LENTOPHOW Iepelayd CUTHalla, MEKKJIETOYHBIX
KOHTaKTOB, PENPOAYKIMH, KAHIIEPOreHe3a, Kile-
TOYHOUH  JTUddepeHIMpoBKH, MopdoreHesa u
amnorTo3a, CTapeHusl OpraHu3Ma, BUPYCHBIX U IPH-
OHOBBIX MH(pekuuid. IIpoOGneMbl XuUMHUECKOW U
OMoXMMHUECKOM 00pabOTKM OpraHoB, TKaHEH U
VCKYCCTBEHHBIX MAaTE€pPHAJIOB, UX XPAHEHUS U IPH-
MEHEHHS KaK TPaHCIIJIAaHTATOB.

12.

MexaHu3MBbl 1 3aKOHOMEPHOCTH OOMEHa BEIIECTB
B OpPraHU3M€ YeJIOBEKA, >KUBOTHBIX, PACTCHUN U
MHUKpOOpranu3MoB. KnuHuueckas OuOXuUMHS de-
JIOBEKA W JKMBOTHBIX. BHOXUMUS NMUTAaHUS YETIOBE-
Ka, JXUBOTHBIX, PACTEHHUM U MHUKPOOPraHU3MOB.
N3ydyeHne XUMUYECKOW U MHKPOOHOIOTMYECKON
6€30I1aCHOCTH MPOJTYKTOB OMOJIOTHUECKOTO MPOHC-
XOXKJICHHUSI.

10

13.

[TpoGnems! npeBpalieHust 1 00e3BpeKUBaHUIN Kce-
HOOMOTHKOB. MoJeKynspHble OCHOBBI IpeBpallle-
HUN HMCKYCCTBEHHBIX MAaTEpUajOB IOJ BIUSHUEM
KUBBIX OpraHu3MoB. buoxummueckue npoOrIeMbl
HKOJIOTHH.

14.

HccnenoBanusi MOJIEKYISIPHBIX MEXaHH3MOB pea-
TUPOBAHUS KJIETOUHBIX KOMIIOHEHTOB U JKUBBIX Op-
TaHW3MOB Ha TIPOHUKAIOUIYIO paJUaIfio, YJIbTpa-
¢uoneToBoe U MOHHU3HUPYIOLIEE H3ITYUYEHHUE, DIICK-
TPOMAarHUTHBIE TIOJISI, MEXaHHUYECKUE, XOJIOJOBEIE,
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n/n

HaumenoBanue pasnena quCHUIIMHBL

C | HII3

K | CPA | Bcero uacos

TEIUIOBbIC, XUMHYECKHE, TOKCUYECKHE W JApYyrue
AKCTpPEMaJbHbIE BO3JACUCTBUsS. buoxumumueckue
WCCIICIOBAHUSI O  CO3JaHHUI0  MPOTEKTUBHBIX
CPE/CTB Ha 3TU BoO3JciicTBUA. M3ydyeHue ponu ak-
TUBHBIX (DOPM KHUCIIOPOJa, TPOIYKTOB MEPEKUCHO-
rO0 OKHCIICHUS U CBOOOJHOPATUKAIBHBIX IMPOIYK-
TOB B HAPYIICHUSAX U PETYIMPOBAHUH METa0OIHNYe-
CKHUX ITPOIECCOB B OMOCHUCTEMAX.

15.

Hayuno-MeTonnyeckue M MpUKIAAHBIE MPOOIEMbI
M3Y4YEHUSI MOJICKYJISIPHBIX OCHOB KM3HEIEATEIbHO-
CTH HJIsl peuieHHs 3a7ady aJanTalud, U3MEHEHUS
MPOJIYKTUBHOCTU U CEJICKIIUU KUBBIX OPraHU3MOB,
MOJIyYEHUs! )KUBOTHOTO, PACTUTEIHLHOTO U MHUKPO-
OHMOJIOTUYECKOIO CBIPhS, YIYUILIEHHOTO IO COAEp-
YKQHUIO OTPEIENICHHBIX KOMIIOHEHTOB.

16.

HccnenoBanus npeBpalieHuil paCTUTENbHOIO; KHU-
BOTHOTO ¥ MHUKPOOHOJIOTUYECKOTO ChIPbs MO BIIU-
ssHuEM (DaKTOPOB OKPY)KAIOIIEH CPeIbl U TEXHOIO-
TMUYECKUX BO3JIEHCTBUI MPH €ro XpaHEeHUH U Iepe-
paboTKe B NUILEBbIE MPOAYKTHI U JIeUEOHbIE Ipe-
napaThl Ui yAy4II€HUS KadecTBAa M IOBBIILICHUS
BBIXO/1a NIPOU3BOJIUMBIX LIEIEBBIX MPOAYKTOB. BbI-
SCHEHHME COCTaBa BAXKHEMIIMX MHUIIEBBIX MPOJYK-
TOB U KOPMOB.

17.

CDI/ISI/ILICCKI/IG, XUMHNYCCKHNEC, TCXHUYCCKHUC U 3KOJIO-
THYCCKHUEC OCHOBBI BBIJICICHHUA, CHHTC3a U Hapa60T-
KM BCHICCTB, MPUCYHIUX KUBBIM OpraHu3MaM IJIsd
pPeICHHA ONMPCACICHHBIX MCIAUIUHCKUX, CCIILCKO-
XOSHﬁCTBCHHBIX, BCTCPUHAPHBIX, TCXHUYCCKHUX U
TCXHOJIOTMYCCKHUX 3aaa4.

18.

Co3naHue crnenuanbHOM OMOXMMUYECKOH ammapa-
Typbl. PazpaboTka nNpUHIIMIIOB MHXEHEPHOU >H3U-
MOJIOTHM U CIOCOOOB MNMPHUMEHEHHMsS OHOXMMHYe-
CKHX IIPOILIECCOB B IPOMBIIUIEHHOCTH.

10 10

Hroro

12

24

72 108

5.1. Temarnyeckuii NJIaH JeKIIMOHHOr0 Kypca (cemecTp—1)

TCMBI

Tema u ee KpaTKOC COACPIKAaHUC

Yacel

Harnsanaeie mocodus

HOJIOT'HH.

¢uznonorueit. Mecto OMHOXUMHH B CHCTEME HAYK,

Buoxumus kak gyHaaMeHTaJbLHAS OCHOBA OMOTeX-

buoxumus B cucremMe OHONOTHYECKUX TUCIIHILIAH.
CBsi3p OMOJOTHYECKON XUMHUU C COMPEIEIbHBIMU JTHC-
UUIUIMHAMH — Ouodu3nkoil, 6uoopraHnyeckoil Xxu-
MUEH, [IUTOJNIOTHEH, MUKPOOUOIOTHEH, TeHETUKOM,

CBSI3aHBIX C (DU3MKO-XUMHUYECKOW Ononorueit. OcHOB-
HBIC Tanbl pa3BUTUsI OnoxumuH. MoeKynsipHas Ouo-

2

PP - npesenranus
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JIOTUSI M TEHETHKA W UX CBA3b ¢ Omoxmmmueit. [IpakTu-
YecKue MpuiIokeHus: Ouoxumuu; HampaBneHus u nep-
CTICKTHBBI Pa3BUTHUSI OMOXUMHH.

OU3NKO-XUMUYECKass XapaKTePUCTHUKA BOJbI KaK YHH-
BEPCAIBHOTO PACTBOPHUTENS B OMOJIOTMYCCKHX CHCTE-
Max. 3aKOH JICHCTBYIOIINUX Macc, KOHCTAHTBI TUCCOIU-
allMM KUCJIOT U OCHOBAaHWH, BOJOPOJHBINA TOKa3aTeb
(pH), Oydepubie pactBophl. OCHOBHBIE (UZUKO-
XUMHAYECKHE METOMbI, NPUMEHSEMbIE B OHOXUMHH:
criekrpodoTomMeTpusi, PryopomMeTpHs.

Metoauyeckue OCHOBBI H3Y4Y€HHS] CTPYKTYpPbl H
(pM3MKO-XUMHYECKHUX CBOHCTB HHU3KOMOJEKYJISP-
HbIX COeIMHEHHUI, BXOAAIIMX B COCTaB OHoOJIOrnYe-
CKHX 00BEKTOB.

[IpupoHble aMUHOKMCIOTHL. Pa3nuyHble crnocoOsl
knaccuukanuu aMmuHokucaoT. O0mue u crienuduye-
CKHE peakluu (PYHKIMOHAIBHBIX TPYII aMHUHOKHUCIIOT.
Nonunsanus aMuHOKUCIOT. MeTobl pa3eneHus aMmu-
HOKHUCJIOT U entuaos. [IpuposHbie onuronenTusl.
['mroTaTnoH 1 ero 3HaueHue B 0OMEHE BEIIECTB.
IIpuponnsle yraeBonsl M ux mnpousBoiHsle. Kiaccu-
¢ukamust  yrneBogoB.  CTEpeoXuMHUsi  YIIE€BOJIOB.
HauOonee mupoko pacnpocTpaHeHHbIE B IPHPOJIE
reKco3bl U MEHTO3bl M uX cBoicTBa. KoHpopmanus
MOHOCaxapuaoB. B3auMmonpespallleHuss MOHOCaxapu-
noB. I'muko3uel, aMuHO-, hocdo- u cynbdocaxapusl.
Jle3okcucaxapa. MeToabl pas3zieneHuss U uaeHTUpUKa-
LUl YIJIEBOJIOB.

JIunodunpHble COEAMHEHUS M Kiaccu(UKalus JIUIMU-
n0B. JKupHble Kucnotel. M3oMepus u CTpykTypa HEHa-
CBILICHHBIX JKUPHBIX KHUCIOT. llommHeHachleHHbIE
JKUPHBIE KUCIOThl. HeWTpanbHble KHpBI U HX CBOM-
crBa. @ochonunuapl. ['Mmukomunuael U cyabhoaunu-
nbl.  CTEepuHBI, XOJIECTEPUH, JKEIYHBIE KHUCIIOTHI.
JIMONbHBIE JTUIHIBIL.

[TonspHocTs Monekyinsl ¢ochatunoB. Yuactue ¢oc-
($haTtuoB U APYrUX JIMMHIOB B MOCTPOCHUH OMOJIOTH-
yeckux MemOpaH. Bocka u crepoussl. M3onpeHounasl.
TeprieHou1bI U KAPOTUHOMIBI.

Burtamusbl, KopepMeHTHI U Apyrue OUOJIOTHYECKU aK-
THUBHBIE cOeTMHEHUS. POJIb BUTAMUHOB B MUTaHUM KU-
BOTHBIX M YEJIOBEKA.

PP - npesenranus

HayyHo—meTog0/10ru4ecKre OCHOBBI  M3y4eHHs
CBOMCTB OMOIOJIUMEPOB.

Crenunduyeckast posib OEIKOBBIX BEIIECTB B SBICHUIX
KU3HHU. [IpUHIMIBI BBIJCICHHS, OYUCTKH M KOJIMYE-
CTBEHHOTO ompenenenus 6enkoB. [lentunnas cBs3sb, ee
CBOWMCTBAa W BIUSHHUE HAa KOH(OPMAIUIO TOJHIEITH-
noB. Teopus crtpoeHus OenkoBoil Monekynsl. KoBa-
JIEHTHBIE W HEKOBAJICHTHBIC CBsi3u B Oenkax. I[TI[P —
aHanu3 B OMOXUMUU, 000pyIOBaHUE, ITAIbBI MIPOBEIe-
HUSI, 00JIaCTH TPUMEHEHH S, MHTePIPETAIHS JaHHBIX.

PP - npe3enranus
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5.2.TeMaTH4YeCKHIi MJIaH JEKIMOHHOI0 Kypca (cemecTp - 2)

TEMBI

Tema u ee KpaTKO€ COACPIKAHUE

Yacel

Harnsaaele mocooust

CoBpemeHHOe mpeacTaBjIeHHe 0 MeTadoJM3Me Be-
IIEeCTB U JHEPIUH B )KUBBIX CHCTEMaXx.
depMeHTaTHBHBIN KaTanu3, Oenku-pepmentsl. Meto-
IIbl BbIIEJICHUS U OYUCTKU (epMeHTOB. OCHOBHBIE TO-
JIOKEHUA TeopHH (pepMeHTaTHBHOrO Kartaiusa. KoH-
cTaHTa-Muxasnuca U MeToAbl €€ HaxoxaeHus. Enu-
HUIIBl aKTUBHOCTH (epMeHTOB. Mcnonb3oBanue ¢ep-
MEHTOB B OMOTEXHOJIOTUU U MEIUIIUHE. DH3UMO-
TEparus.

Hpixatensubie 1nenu MukpocoM. [lutoxpom P-450 u
OKHUCJIUTEIbHASL AECTPYKIUSI KCEHOOMOTUKOB. 3Haue-
HUE aKTUBHBIX (OpM KHcIopoaa s (HYHKIIMOHHUPO-
BaHUS KJIETKU.

Dranbl I€TOKCUKAUU THAPOPOOHBIX KCEHOOMOTHKOB
B opranu3me — [{utoxpom P-450, ero pons B mporiec-
cax JETOKCHKAllMM, METOJbl OLICHKU aKTUBHOCTU. Cu-
CTEMbl KOHBIOTALIUU, METOIbI OLICHKH.

2

PP - npe3enTanus

NHHOBallMOHHBIC METOAbI U3yYeHHS T'€HOMA 4Yesi0-
BeKa.

Knerounblii k. AKTUBHBIM M HEAKTUBHBIA XpoMa-
TUH. CTpyKTypa XpoMOCOM. Pojib HYKJIEMHOBBIX KHC-
70T B OuocuHTe3e OenkoB. BUOCHMHTE3 HYKJIEHHOBBIX
kuciot u JAHK-momumepaszer. Unpopmanmonnas PHK
Kak nocpeiHuk B nepenaue uHdopmanuu ot JHK k
pudocome. Cunre3 MPHK, mpouecc tpanckpumnimu,
uHpopMocoMbl. TTocTTpaHCKPUTIIIMOHHBIN MPOLECCUHT
MPHK. buocunres Genka. llenmHsie monmnmepasHeie pe-
aKIUM HYKJIEHHOBBIX KUCIIOT U UX MPUMEHEHHEe B Ouo-
JIOTUU U MEJTUIMHE.

PP - npezenTanus

Hayuno — Merogosiormueckue MOAXOAbI K H3y4e-
HHIO B3aMMOCBSI3U M pPeryJisiliis NpoueccoB o0MeHa
BellleCTB B OPraHusme.

EnunctBO mporeccoB oomeHa BemecTB. CBs3p Ipo-
1[eccoB KaTtalboyiu3Ma U aHaboIM3Ma, SHEPreTUYeCKUX
U KOHCTPYKTHBHBIX HpOIIECCOB. DHEpreTuka oOMeHa
BenlecTB. BzaumocBs3b Mex1y oOMeHaMH O€lIKOB, yT-
JIeBOJIOB, JKUPOB U JMnuaoB. KitoueBbie (epMeHTHI.
Crnioco0s1 perynupoBanusi MmeTabonusma. Perymupona-
HUE DKcrpeccun TeHoB. HacnencTBeHHble OoJe3HU.
[loctTpaHcnannoHHas KOBaJeHTHas MOAUUKALUs
0€eIKOB (BHYTPHUKJIETOYHBIE TPOTEa3bl, MPOTEUHKUHA3
bl, MpoTeuH-pocdarasbl), METUIMPOBAHHUE, TIIMKO3H-
JMPOBAaHKE, aMUIUPOBAHUE U JI€3aMUAUPOBAHUE U JIP.
Moaupukanuu. PerynmupoBanue akTUBHOCTH (epMEH-
TOB CcyOcTpaTrom, IpoaAyKToM U MeTabonutamu. More-
KYJISIpHbIE OCHOBBI TOME0CTa3a KIJIETKH.

PP - npe3enranus
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5.3. TeMaTHYeCKHi MJIAH HAYYHO-NIPAKTHYECKHX 3aHATHIT (cemecTp - 1)

4| IlOKai}aTeJII)HOﬁ MEAUIIMHBI B CIICHNHUAJIBHOCTHU
oMoXuMHus

PeKOMeHI{aHI/II/I 10 HpI/IMeHeHI/II-O B CO6CTB€HHOM
WCCJICTOBAaHUH METOJI0B 00pabOTKHU IKCIIEPUMEH-
TAJIbHBIX Me)II/IKO-61/IOJ'IOFI/I'~IeCKI/IX JaHHBIX, METO-
JIOB CTaTUCTHUYECKON 00pabOTKU MOTyYEHHBIX pe-

Ne ®opMbl
i Tema u ee KpaTKoe coJiep>KaHue Yacel | YUPA Ha 3aHSITHH (TUIIOBBIE
KOHTPOJIbHBIC 33]JIaHUS)

1. | ®usuko-xuMHYeCKHEe METOAbl OMOXHMHUYECKUX 4 Ha mnpumepe coGcTBeHHOU
HCCJIeIOBAHNH B OpPraHu3aluu TNPOBeJleHUs TUccepTanuu  chopMyHpyii-
IKCIIEPUMEHTAIBLHON PadoThl. TE Ledb U 3a/a4d OMOXHMHU-
Hcnonb3oBaHne COBPEMEHHBIX JIAOOPATOPHBIX Me- YECKOI0 HCCIIEI0OBaHMs, CO-
TOJOB B OMOXMMHH, HCIOJB3YEMBIX AJIs pas3jele- CTaBbTEC IUIAaH M MPOrpPaMMy
HUS OEJKOB, OIICHKH AaKTHBHOCTH (DEPMEHTOB. 9KCHEPUMEHTa,  O0OCHYHTE
Ocob6ennoctu mpobonoaroroBku. Kunernka dep- BBIOOD BHJA OKCIEPHMEH-
MEHTATHBHBIX pPEaKIHii, BHIBEJICHHE YpPaBHCHUS TaJIbHBIX JKUBOTHBIX, JTaIlbl
Muxasnuca-MenTeH. Pemienne cuTyanmoHHbIX 3a- POBEJCHUS SKCIIEPUMEHTA.
Jau.

2. | IpakTHYecKoe HCNOJIb30BaHUE Pe3yJbTaTOB 4 Ha mnpumepe coOGcTBEeHHOM
OMOXMMHMYECKHX MCCJIeJOBAHUI B 00J1aCTH IKC- JccepTanuu
NMePUMEHTAIBHON U KINHUYECKOl OMOXUMMHU. COCTAaBUTH OMMCAaHUE METO/IOB
AHanu3 M cuUHTE3 OMOJIOTMYECKH aKTHBHBIX Be- OMOXMMHYECKHX HCCIe0Ba-
IIECTB, BBIACHEHHE WX (PU3HOJIOTUYECKOTO MAeH- HUll; mabopatopHoro obopy-
CTBHS U BO3MOXHOCTEH NMPUMEHEHHUS MOJTYICHHBIX JIOBaHUSI.

BEIIIECTB B MEAUIIMHE U JAPYTHX OTPaCisiX HApOI-
HOT'0 XO34ICTBa.

3. | HayyHo-MeToAM4YeCKHe OCHOBBI M3y4YeHHUs XH- 4 KonTposabHoe 3ananue:
MHYECKOI0 COCTaBa KUBBIX OPraHM3MOB, BbI- Ha MpUMepe TeMbl COOCTBEH-
siBJICHHEe 3aKOHOMEpPHOCTeil CTpOoeHMs, coaep- HOM JIUCCePTAINU BBIOPATH 32
JKaHHMs U Npeo0pa3oBaHus B IpoLecce KU3He- nocleHne 3 roja XypHalb-
AeSITeJIbHOCTH OPraHUu3MOB XHMHUYECKHUX CO- HbIE CTaThbH, CBSA3AHHBIE C
eIUHEeHUI U3y4EeHUEM MeTabonu3ma
CoBepiieHCTBOBaHUE M pa3paboOTKa HOBBIX METO- KJIETOK
OB U3YYECHHSI METa0O0IU3Ma U KU3HECTIOCOOHOCTH (amonTo3/’%K13HECTIOCOOHOCTD
KJIETOK (OKHUCIUTENIBbHBIM CTPECC, MHTOXOHIPH- KJIETOK, MEMOpaHHBIN MOTEH-
aNbHBIM MeMOpaHHBIM MOTEHIMAN, alloNTo3) Kie- a1 MUTOXOHJPHUM, HaKOT-
TOK KPOBH U B HCCJICIOBAaHUU KYJIbTYPhI KIIETOK JIEHUEe aKTUBHBIX (HOPM KHC-

J0pojsia), MX MpOoaHAIU3UPO-
BaTh, MOATOTOBUTH AHHOTH-
POBaHHBII pedepaTuBHbII
o030p B (opmare Te3UCOB
JIOKJIaja
5.4. TemaTnuecKuii JIaH HAYYHO-NIPAKTHYECKUX 3aHATHII (cemecTp - 2)
Ne Dopmsbl
i TeMa u ee KpaTKOe COJIepKaHue Yacel | YUPA Ha 3ansTUU (TUIIOBBIE
KOHTPOJIbHBIE 3aJaHMs])
1. [puHUMOBI U METOABI HAYYHBIX HMCCJIE0OBAHUI 4 KontponbHoe 3ananue:

Ha IpuMepe COOCTBEHHOU
JiCCEepTallui MPEJICTAaBUTh
pe3yJIbTaThl CTATUCTUYECKOMN
00pabOTKH MOTYUEHHBIX
JTAaHHBIX HAYYHOTO HCCIE0-
BaHUS.
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3yJIbTaTOB HAYYHOTO uccienoBanus. [IpuHIums
JTI0OKa3aTeJIbHOCTU HAay4YHbIX MCCIIEIOBAHUM IO CIie-
UATBHOCTH OMOXUMUS

2. Hay4yHo — MeTO0/10rHYeCKHe NMOAXO0AbI K H3yYe- KonrtponbHoe 3ananue:
HUI0 MEXaHM3MOB M 3aKOHOMepHOcTeill o0MeHa Ha MpUMepe TeMbl COOCTBEH-
BeLIECTB B OpPraHu3Me 4YeJI0BeKa, KMBOTHBIX, HOHM AUCCEPTALMU OLECHUTH U
pacTeHuii ¥ MUKPOOPTraHU3MOB. MHTEPIPETUPOBATH oIy~
Knunnueckass OMOXMMHS YEIOBEKAa U >KUBOTHBIX. YEHHBIE PE3YJIbTAThl HCCIIE-
buoxuMus nuTaHusA 4YellOBEKa, KUBOTHBIX, pacTe- JOBaHMsI OHOJOTMYECKH aK-
HUI ¥ MHKpOOpraHu3MoB. M3ydenue obmeHa O6uo- TUBHBIX BEILIECTB C IPHUME-
JIOTUYECKH aKTUBHBIX BELIECTB ((KUPOPACTBOPUMBIX HEHUEM COBPEMEHHBIX J1abo-
U BOJOPACTBOPUMBIX BHUTAMHUHOB, IIOJIMHEHACHI- PaTOPHBIX TEXHOJOTHUW U He-
HICHHBIX JKUPHBIX KHUCIJIOT, LIUTOKUHOB M JIp.) MpH 00XOIMMOTO  JTOTIOJTHUTEb-
Pa3JIMYHBIX TATOJIOTMYECKUX COCTOSTHUSAX HOro 000pyIOBaHUS
3. HayuyHo-meTog0/10ru4eckue MmoAXoAbl U3y4eHHS KonTposabHoe 3ananue:
MOJIEKYJ/ISIPHO-OIIOCPEIOBAHHBIX PeaKUUuil K- Ha MPUMEpe TEMbI COOCTBEH-
BbIX OPraHM3MOB Ha Pa3/IMYHble IKCTPEMAJIb- HOM JuccepTalyy ONUIINTE
HbIe BO3CHCTBHS. pe3yabTaThl MOJIEKYJISIPHO-
HccnenoBanusi MOJIEKYISIPHO-TEHETUYECKUX MeXa- TE€HETUYECKUX MCCIIEI0BaHUM
HU3MOB PEAarupoBaHus KJIETOYHBIX KOMIIOHEHTOB U 10 PEryJINPOBAHUIO META0O0-
JKUBBIX OPraHU3MOB Ha XUMHUYECKHUE, TOKCUUECKUE JMYECKUX MPOLECCOB U BbI-
U JApyrue BO3ACUCTBUA. bHoXxumMuyeckue ucciaeno- SIBJICHUIO HapyLIEHUN IIPU
BaHMS 10 OLEHKE MPOTEKTUBHBIX CPEJICTB Ha 3THU Pa3IMYHBIX ATOJIOTMYECKUX
BO3ACUCTBUS. VI3ydeHHWe poJM akTHBHBIX (QOpM COCTOSIHUSIX U 3a00JIeBaHUSX
KHCJIOPOJIa, MPOAYKTOB MEPEKUCHOTO OKHUCIICHUS U
CBOOOAHOPAIMKAIBHBIX MPOAYKTOB, MUKPOBE3UKYII
B HapYIICHUSIX U PETYIUPOBAHUU METAOOIMUYECKUX
IIPOLIECCOB B OPTAHU3ME YEJIOBEKA.
6. Oprasus3anus TeKyuero ¥ NpoMeKyTo4Horo KOHTpoJist 3uHanuii (Ilpuioxenne A)
OneHoYHBIE CPEJICTBA
Ne Kon-Bo Ti-
n; Ne ce- Dopmbl HaumenoBanue pasnena Bomnpocsr TTOBBIX
o | Meerpa KOHTpPOJIA JUCLIUTUINHEI Juig cobece- | KOHTPOJIb-
JTIOBaHUS HBIX 3a/1a-
1505071
1. 1 Texyrmmii [Ipobnemsr  ctpoenwms, | Cobece- 8 1
KOHTpPOJIb CBOWCTB W (DYHKIIMOHU- | TOBaHUE,
(koHTpOJIB pOBaHUs OTACIBHBIX MO- | BBIIIOJHE-
CaMOCTOs- JEKyJl YU HaIMOJIEKYJSIp- | HUE THUIIO-
TEIbHOW pa- | HBIX KOMIUIEKCOB B OHO- | BBIX KOH-
OOTBl  acmu- | JOTHYECKUX  OOBEKTaX, | TPOJBHBIX
paHTa, KOH- | U3y4YECHHE MOJIEKYJSIDHOM | 3aJaHUM.
TPOJIb OCBOE- | OPraHU3aLUU CTPYKTYp-
HUS TEMBI) HbIX KOMIIOHEHTOB, BBbI-

sCHEHHe NyTel Mmerado-
IM3Ma M UX B3aUMOCBSI-
3€H.
TepmoauHaMuueckue,
KBaHTOBO-MEXaHUYECKHUE
Y KHHETHYECKHE PACUCThI
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OlLleHOYHbIE CPEJCTBA

Kon-Bo T1-
No ce- Dopmbl HaumenoBanue paszaena Bomnpocsl MOBBIX
MecTpa KOHTPOJIA JUCHUTITUHBI Buast Ut cobece- | KOHTPOJIb-
JIOBaHUsA HBIX 3a/1a-
HUU

Ha YpOBHE (YHKIMOHHU-
pPOBaHMS OTACIBHBIX MO-
JEKyJ, KOMIIBIOTEPHOE
MOJICTTUPOBAHUE npo-
CTPaHCTBEHHOU CTPYKTY-
pel  OMOMOIUMEpPOB U
HA/IMOJICKYJISIPHBIX KOM-
IIJIEKCOB, po0JIEMBbI
TpaHchopMaluu  dHEp-
Ty B OMOCHCTEMAaX, MO-
JICKYJSPHBIX OCHOB 3BO-
JFOITUH, TPOMCXOXKICHUS
KHU3HH M TPEIOHOJIOTH-
YECKOM 3BOJIFOLIMH.
YcTaHOBIIEHUE XUMUYE-
CKOTO COCTaBa JKUBBIX
OpPraHU3MOB, BBISIBIICHHC
3aKOHOMEPHOCTEN CTpO-
CHHsSI, COICPKAHUS W
npeoOpa3oBaHusi B IPO-
1ecce KU3HEICATEIbHO-
CTH OPTaHU3MOB XHUMHU-
YEeCKUX COCTTMHEHHIH,
00ImMX JIJIsT )KUBOM MaTe-
pUU B IIETIOM.

1 Texyrmmii UccnenoBanme o6pazo- | Cobece- 6 2
KOHTPOJITb BaHWS M TIPEBpALICHUs | JOBaHHE,
(KOHTpOJ'II) OTACJIBbHBIX MOJICKYJI, | BBIIIOJIHEC-
CaMoCTOs- (bYHKIIMOHHPOBAHHUSI HHE THIIO-
TETbHON pa- | PEpMEHTHBIX CHCTEM U | BBIX KOH-
0OTBI  acmu- | HAIMOJEKYJSIPHBIX KOM- | TPOJIBHBIX
paHTa, KOH- | IJICKCOB, npoOJIeMbl | 3aIaHHI.
TPOJIb OCBOE- | OMOJIOTHUECKOTO KaTalH-
HUA TeMI)I) 34, MCEXAaHOXUMHUYCCKUX
SIBJICHUN 1 OMOIHEpreTH-
KA, aKOCITUPOBAHUA U
UCIIOJIb30BaHUSI JHEPIUU
cBeta M (OTOCHHTE3A,
a30T(UKCALUH, BbIIEIe-
HUE U PEKOHCTPYHPOBa-
HUE MOJICKYISIPHBIX aH-
camOJieif, MOeIUpoBa-
HUE OMOXMMUYECKUX
MIPOIIECCOB.

Amnanuz u cuHTe3 6HoJI0-
THNYCCKN AaKTHUBHBIX BC-
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Ne
n/

Ne ce-
MecTpa

Dopmbl
KOHTPOJIA

HaumenoBanue paznena
NUCHUTIIINHEI

OlLleHOYHbIE CPEJCTBA

Buner

Bomnpocsl
Ui cobece-
JIOBaHUS

Koi-Bo TH-
MTOBBIX
KOHTPOJIb-
HBIX 3a/a-
HUH

LIECTB, BBIICHCHHE HX
(hU3HOIOTHYECKOTO JIeH-
CTBUSL M BO3MOXKHOCTEU
IIPUMEHEHUST  IOJIy4YEH-
HBIX BEIIECTB B MEIU-
LIUHE U IPYTUX OTpacisix
HapOJHOTO XO3sHCTBa.
Beinenenue BemecTts U3
OMOJIOTMYECKOTO  MarTe-
puana, OYMCTKAa U ycTa-
HOBJICHHE HUX CTPOEHUS.
N3yuenne posn u yda-
CcTUs CBOOOJHOMW, CBS-
3aHHOW U CTPYKTYPHUPO-
BaHHOM BOJbI, HeOpra-
HUYECKUX U OpraHuye-
CKMX HUOHOB B OMOXUMHU-
YEeCKHUX IMpolIeccax.
HccnenoBanue CTpyKTy-
pel U (QYHKIIMOHAIbHOU
AKTUBHOCTH KOMILJIEKCOB
HEOPraHUYECKUX NOHOB C
OpPraHMYECKUMHU MOJIEKY-
JIlaMH, UX Y4acTHus B IPO-
neccax  KU3HEACSTElb-
HOCTH.

BrisiBnenne B MakpoMmo-
JIeKyJlax ~ KOHCEepBaTHB-
HBIX U (YHKIHOHAJIBHO-
AKTUBHBIX YYacTKOB,
CHUHTE3 MX M aHAJIOTHY-
HBIX CTPYKTYyp C H3ydye-
HUEM  OMOJIOTHYECKOMH
AKTUBHOCTH.

Brrsicaenue ¢dusuko-
XUMAYECKHX OCHOB
(YHKIIMOHUPOBAHUS

BOXHEHUIITNX CHCTEM >KH-
BOHM KJIETKH C HCIOJb30-
BaHHUEM HJICH, METOJIOB U
MIPUEMOB XUMUH, BKIIIO-
yasi CTPYKTYpHBIA U CTe-
PEOXUMHMYECKUN aHaju3,
YAaCTHYHBIA W ITOJIHBIA
CUHTE3 MPUPOIHBIX CO-
eIWHEHUNM W WX aHajo-
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Ne
n/

Ne ce-
MecTpa

Dopmbl HaumenoBanue paznena
KOHTPOJIA JUCHUTITUHBI

OlLleHOYHbIE CPEJCTBA

Bomnpocsl
Buner Ui cobece-
JIOBaHUS

Koi-Bo TH-
MTOBBIX
KOHTPOJIb-
HBIX 3a/a-
HUH

roB, pa3paboTKy mpena-
PaTUBHBIX M TEXHOJIOTH-
YeCKUX METOJIOB IOy~
YEHUsI TPUPOJHBIX Be-
IIECTB U MUX XMUMHYECKUX
Monudukanuii B HeEMo-
CPEICTBEHHOW CBSI3U C
Oouosnornuyeckoii  (yHk-
AEH DTHUX COEOUHEHUM.
Teopernueckue wu Impu-
KJIQJHbIE po0sIeMbl
MPUPOJIBI U 3aKOHOMEP-
HOCTeM XUMHUYECKHUX
MPEBPALIECHUN B KUBBIX
Opranusmax, MOJIEKY-
JSIPHBIX MEXaHU3MOB WH-
Terpaud  KJIETOYHOTO
MeTaboIn3Ma, cBA3eil
OMOXMMHYECKHX Ipolec-
COB C JI€ITEIIbHOCTHIO
OpraHOoB M TKaHeH, C
KU3ZHEIESITEIbHOCTHIO
opraHu3ma JUisl pelIeHHs
3a/1ad COXpPaHEHUs 370-
POBbS YENIOBEKA, JKUBOT-
HBIX M PAaCTEHUMH, BBISC-
HEHUsSI TPUYHUH PaA3IH4-
HbIX OoOJie3HEeld U W3bBIC-
KaHus mytedl ux s¢dex-
THUBHOTO JICYCHUSI.

w

ITpomexyTOUHBIH KOHTPOJIb (BBINOJIHEHO /

HE BBITIOJIHEHO)

Texymuii UccnenoBanus npodiaem
KOHTPOJIb y3HaBaHUS Ha MOJIEKY-
(koHTpOJIB JSIPHOM YpOBHE, XpaHe-
CaMoCTOsi- HUS U nepeaayn uHpop-
TEIBHOW pa- | Malluu B OMOJOTHYECKUX
00TBl  acmu- | CUCTEMaXx. Co3nanue
paHTa, (dhepMeHTOB C 3aJaHHOMN
KOHTPOJITb cneunpuyHocTeo. U3y-
OCBOCHHS Te- | YeHHE  MOJEKYISIPHBIX
MBl) MEXaHU3MOB TMaMATH U
WHTEIUICKTa, WMMYHHTE-
Ta, TOPMOHAJIBHOTO JIEH-
CTBHSA M PELENTOPHON
nepeaayu CUrHaiaa, Mex-
KJIETOYHBIX  KOHTAKTOB,

CoOece- 9
JIOBaHHE,
BBITIOJIHEC-
HHUE THIIO-
BBIX KOH-
TPOJIbHBIX
3aJaHuN.
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Ne
n/

Ne ce-
MecTpa

Dopmbl
KOHTPOJIA

HaumenoBanue paznena
NUCHUTIIINHEI

OlLleHOYHbIE CPEJCTBA

Buner

Bomnpocsl
Ui cobece-
JIOBaHUS

Koi-Bo TH-
MTOBBIX
KOHTPOJIb-
HBIX 3a/a-
HUH

PENpOAYKIIUU, KaHLIEPO-
reHes3a, KICTOYHOU Tud-
dbepenupoBku, Mopdo-
reHe3a M aronrosa, Cra-
peHus opraHu3Ma, BHU-
PYCHBIX ¥ TPHOHOBBIX
nHdpekuuii.  [IpoGiiemsl
XUMHYECKOH U OHOXU-
MHUYECKOU 00paboTKu
OpraHoB, TKaHEW U WUC-
KYCCTBEHHBIX MaTepua-
JOB, WX XpaHCHHUS U
MPUMEHEHUS KaK TpaHC-
TJTAHTATOB.

MexaHu3mMbl M 3aKOHO-
MEpHOCTH OOMEHa Be-
IIECTB B OpraHuU3Me ue-
JIOBEKa, JKUBOTHBIX, pac-
TEHUH U MHUKPOOpPraHH3-
MoB. Knunuueckass 6uo-
XUMHS YelIOBEeKa M KU-
BOTHBIX. buoxumus mu-
TaHUS YENOBEKa, JKUBOT-
HBIX, PACTEHUN U MHUKPO-
opranu3moB. U3ydeHwue
XAMHYECKOH W MHUKPO-
OMoJIOTNYeCKO 6e3-
OIMACHOCTH  IPOJIYKTOB
OMOJIOTUYECKOTO TPOUC-
XOXKICHHS.

[IpoGnembr  mpeBpaire-
HU U 00e3BpeKUBAHUN
KCEeHOOMOTUKOB. More-
KYJISIPHBIE OCHOBBI TIpe-
BpallleHUd HCKYCCTBEH-
HBIX MAaTEpHAJIOB  TIOJ
BIIUSTHUEM JKUBBIX Opra-
HU3MOB. buoxumuueckue
MPOOIEMBI KOJIOTHH.
UccnenoBanus MoJeKy-
TSPHBIX MEXAaHU3MOB pe-
arupoOBaHMs KJICTOYHBIX
KOMITOHEHTOB M JKHBBIX
OpPraHW3MOB Ha TPOHU-
KaroIIyro paauanuio,
YIbTPAPUOIETOBOE u
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OlLleHOYHbIE CPEJCTBA

Kon-Bo T1-
No ce- Dopmbl HaumenoBanue paszaena Bomnpocsl MOBBIX
MecTpa KOHTPOJIA JUCHUTITUHBI Buast Ut cobece- | KOHTPOJIb-
JIOBaHUsA HBIX 3a/1a-
HUU

HMOHM3UpYIOIIee HU3Iyye-
HUE, SJIEKTPOMArHUTHBIE
T0JIA, MeXaHHYEeCKUe,
XOJIOJIOBBIC,  TEILIOBBIC,
XUMHYECKHE, TOKCHYe-
CKHME M Jpyrue D3KCTpe-
MajbHbIE  BO3JICHCTBUS.
buoxumuueckue wuccie-
JOBaHUSI MO CO3JAHUIO
MPOTEKTUBHBIX  CPEICTB
Ha OTH  BO3JCHCTBUS.
N3yueHne ponu axkTUB-
HBIX (QOpM KHCIOpOJa,
MPOJYKTOB TEPEKUCHOTO
OKHUCJICHUS U CBOOOJHp-
pPaMKAIBHBIX TIPOTYKTOB
B HapylIEHUSIX WU pery-
JUPOBAHUU MeTabomye-
CKUX TIPOIECCOB B OuoO-

CHCTEeMaXx.

2 Texymuit Hayuno-meronuueckue u | Cobece- 5 -
KOHTPOJITb MPUKIAJAHbIE TPOOJIEMBI | TOBaHHE
(kOHTpOIB U3YYEHHUs  MOJIEKYIIp-
CaMoCTOS- HBIX OCHOB JKH3HEes-

TEJIBHOM pa- | TEABHOCTH Ui PELICHUs
0OTBl  acmu- | 3aJa4 ajanTalfH, HU3Me-
paHTa, KOH- | HEHUS TNPOJYKTUBHOCTHU
TPOJb OCBOE- | U CEJEKIMH >KUBBIX Op-
HUS TEMBI) TaHU3MOB,  TOJIyYEHHs
KUBOTHOTO, PpacTHUTEIb-
HOTO M MHKPOOHOJIOTHU-
YECKOro ChIpbs, yiyd-
LOIEHHOTO TI0 COJepiKa-
HUIO OTpeeNIeHHbIX
KOMITOHEHTOB.

UccnenoBanusa npeBpa-
HICHUM  pacTUTENIBHOIO;
YKUBOTHOTO U MUKPOOHO-
JIOTUYECKOTO CBIpbs MOJ
BIIMSTHUEM (haxkTopoB
OKpYXKaloIllel Cpelpl H
TE€XHOJIOTMYECKUX  BO3-
JNEUCTBUM IIPU €ro Xpa-
HEHUU U TepepaboTke B
MUIIEBbIE MPOAYKTHl U
jedeOHble  Tpernaparhbl
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Ne

o Ne ce-

MecTpa

Dopmbl
KOHTPOJIA

HaumenoBanue paznena
NUCHUTIIINHEI

OlLleHOYHbIE CPEJCTBA

Buner

Bomnpocsl
Ui cobece-
JIOBaHUS

Koi-Bo TH-
MOBBIX
KOHTPOJIb-
HBIX 3aja-

HUU

JUISL  yAydlIeHusl Kaue-
CTBAa U TMOBBIIICHUS BbI-
X0/1a POU3BOJIUMBIX Li€-
JEBBIX IPOAYKTOB. BBbI-
SICHEHUE COCTaBa BaX-
HEWIIMX MOUUIEBBIX MPO-
JYKTOB U KOPMOB.

dusznueckue, XUMUUe-
CKHME, TEXHHUYECKHE U
9KOJIOTUYECKHE OCHOBBI
BBIJICJICHUS, CHHTE3a U
HapabOTKH BEIIECTB,
MPUCYILUX >KUBBIM Opra-
HU3MaM I pelieHus
ONpEIEICHHBIX  MEIu-
IUHCKHUX, CEIbCKOXO3SMH-
CTBEHHBIX, BETEpUHAp-
HBIX, TEXHUYECKUX U
TEXHOJIOTMYECKHUX 3a/1a4.
Cozmanne crenuagbHON
OMOXMMHYECKOH ammapa-
Typsl. PazpaboTka npun-
LUIOB WHYKEHEPHOU 3H-
3UMOJIOTHM U CIIOCOOOB
MpUMEHEHUs OUOXUMHU-
YECKUX  TPOIECCOB B
MIPOMBIIIJIEHHOCTH.

Cobece- 28
JIOBaHUE

[Tpomexy- DK3amMeH
TOYHasE arTe-

cTamuAa

1.1. IIpumepbl OLLEHOYHBIX CPEICTB:

IIpumep BonpocoB 1Jis1 cobece0BAHUSA
1. MeTtononornyeckue MpoOIeMbl COBPEMEHHBIX HAYYHBIX HCCIEAOBAaHUN B 00JIACTH OMOXU-
MHH.
2. Merto/ibl aHanM3a U CUHTE3a HaYYHBIX JTaHHBIX 110 HAYYHOU CEHHAIIbHOCTH bruoxumus.
3. CoBpeMeHHbIe Ta0OpaTOPHBIC METOJIBI JIJISl TIOTYYEeHUSI HOBBIX HAYYHBIX JAHHBIX B 00JaCTH
Hay4YHOM CIieMalbHOCTU brnoxumus
4, CoBpeMEHHbIE HHCTPYMEHTAJIBHBIMUA METOJIbI JJISI TTOJTYYEHHs] HOBBIX HAy4YHBIX JAHHBIX B
00JacTi Hay4YHOU CreMaNbHOCTH bruoxumusi.

IIpuMep BONPOCOB THIOBLIX KOHTPOJAbHBIX 3a[{aHUI
1. Ha mpumepe coGcTBeHHON auccepTanui ChOpMyITHPYHTE TIENTh U 3a7a9i OMOXHMHYECKOTO
UCCIIEIOBaHMsl, COCTaBbTE IJIAH M MPOTrpaMMy SKCIEpUMEHTa, 00OCHYHTe BBIOOp BHJA DKCIEpH-
MEHTAJIbHBIX KUBOTHBIX, TAIbI POBEACHUS SKCIIEPUMEHTA.
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2. Ha mpumepe coOCTBEHHOW AMCCEPTAllMA COCTABUTH OMUCAHHE METOJO0B OMOXUMHUYECKHX
MCCIIeI0BaHMI; JTaOOPaTOPHOTO 000PYAOBAHUS.

7. BHeayauTOpHAasi caMOCTOsITe/IbHASL padoTa

Bupa pa6orsl

Yacel

Texymuii KOHTPOJIb

[ToaroroBka K ayAMTOPHBIM U IPAKTUUYECKUM 3aHSITH- 16
SIM C UCITOJIb30BaHUEM KOHCIIEKTOB JieKui, NHTEp-
HET-PECYPCOB, HAYYHOU JIUTEpATyphl (HA PYCCKOM U

AHTJIMMCKOM SI3BIKAX)

pabor.

CobecenoBanue, oubauorpa-
¢udeckue u peepaTuBHbIC
0030pBI JIUTEPaATypPhl, AHHOTH-
POBaHHbBIC CIIUCKU HAYYHBIX

7.1. CamocTosiTeJIbHAsI MPOPA0OTKA HEKOTOPBIX TEM

Ha3zBanue TemMbl

Yacel

MeTtoanuyeckoe odecreyeHmne

Texymmii
KOHTPOJIb

OcHoBHBIE  (UBUKO-XHUMHUUYECKHE
METO/Ibl, NPUMEHSIEMbIE B OHOXH-
MUU: crekTpodoTromeTpus, (iyo-
pometpus, JI1P- u IMP- cniektpo-
CKOmusi, XpoMartorpadus, Kalopu-
MeTpus, 3IeKTpodope3, BUCKO3H-
METpUs,  PEHTTEHOCTPYKTYPHBIN
aHanu3. OCHOBBI XMUMHYECKOM KH-
HETUKHU: MOJIEKYJISIPHOCTh U TOPSI-
JIOK peaklliy; KOHCTaHThl CKOpO-
CTeH XMMUYECKHUX pPeakuui u Qak-
TOpBI, BIUAIOLIME Ha CKOPOCTU U
paBHOBecHs peakuuii. I'omoresn-
HBII ¥ '€TePOreHHBIN KaTalu3.

4

https://elibrary.ru/contents.asp?id=4
3624321
Bormpocel Ouosornueckoi, Meau-
IMHCKOW ¥ (papManeBTHUECKOM
XUMHUHAU

CobecenoBa-
Hue

Onwuro- n nonucaxapuasl. {ucaxa-
puael u tpucaxapuabsl. Kpaxman u
TJIMKOT€H, KJIETYaTKa U TEeMUIIEI-
JIIOJIO3bI, X CTPYKTypa M CBOW-
crBa. I'erepononncaxapuipl, IIIH-
Ko3amuHoOrimukansl. [Iporeornuka-
Hbl. MeTonbl u3y4yeHus INEpBUY-
HOM, BTOPUYHON U 00Jiee BHICOKUX
YPOBHEW CTPYKTYpHOH OpraHu3sa-
AN TTOJIMCAXAPUIO0B, TIIMKOIIPOTE-
WHOB U IPOTEOTIMKAHOB.

12

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHUC

[Tonmumopdusm amPuPMIBHBIX co-
€IVMHEHUH B BOJHBIX PpPacTBOPAx
(MHUIIEIUTBI, AMYJIBCUH, JIAMEJUTHI,
OucioifHple CTPYKTYyphl). Mogaenu
CTPOCHHSI OMOJIOTHYECKUX MEM-
Opan. JIMIIOCOMBI; METOMBI UX IO-
aydeHuss W u3ydeHus. Pa3oBbie
nepexojbl B arperatax amMmpuduib-
HbIX coenuHeHui. [IpoHuniaemocTs
Ouonornyeckux MemOpaH. OIek-
TPOXUMUSI OCMOTHUECKUX SIBJICHHM.

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE
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Ha3Banune TemMbl

Yacel

MeTtoanueckoe ooecmeyeHue

Texymmii
KOHTPOJIb

Mertop! U3y4eHUsT ONOIOTHYECKUX
MeMOpaH (pernopTepHble METKH,
MHKpPOKaJIOpUMETpHsl,  (uryopec-
[IEHTHOE 30HAMPOBAaHUE, CBETOpAC-
CesTHUE).

Tunel HyKIEMHOBBIX KUCIOT. Poib
HYKJIEMHOBBIX KHCJIOT B JKHUBOM
OpraHusme. ITonunykneoTubl.
Crpykrypa JHHK. Ilpunimun xom-
MJIEMEHTApP-HOCTU a30TUCTBIX OC-
HOBaHWW. MUHOpHBIE OCHOBAHUSI.
A-, B-, C-, T- u Z- dopmer JTHK.
Cynepcnupanu3anus JHK.
Ctpykrypa U (pyHKIHOHUPOBAHUE
xpomatuHa. JIHK xyopomiactoB u
mutoxoHapuil. JHK BupycoB u
Oaxrepuii. [lnasmuasl.

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE

Oco0OeHHOCTH CTPOEHUS
J€30KCUPUOOHYKIIEHHOBOW KHCIIO-
tel. Posnp JIHK kak wHocurens
HACJIACTBEHHOW HH(OpMaK B
kinetke. CrTpykrypa puOOHYKIIEH-
HOBbIX kucioT. Tunbel PHK: snep-
Hasi, puOOCOMHAas, TpaHCIOPTHAasi,
M- PHK. BzaumozeiictBue 0OeIKOB
U HYKJICHMHOBBIX KHCJIOT. MeTobl
W3Y4YEHUs1 CTPYKTYpPhl HYKIIEUHO-
BbIX KkucioT. Knonuposanue /JHK.
banku naHHbIX reHOB. I'eHHas UH-
keHepus. ['enorepanus. Ilonstue
0 T€HOMHUKE.

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HUE

OcHOBHbBIE MOHATHSI OMOPHEPIreTH-
kiu. AT® — yHUBEpCaIbHBIN HC-
TOYHHUK DHEPTUU B OMOJIOTHUECKUX
cucremax. CoelMHEHUs C BBICOKUM
MNOTEHIIMAJIOM IepeHoca TPymI -
MaKpO3pruyecKue COEMHEHUS
(Hykneo3un 1u- u Tpudocharsl,
nupodocdar, ryanuauHpocdarsl,
AIMITHOdQUPBI). DHEpreTHuecKoe
comnpspkenne. dochopuiabHbIN 1MO-
TEHIMa KIeTku. Hykieo3un mu- u
TpudocdarkuHaszpl. AEHUIATKHU-
Ha3Has W KpEeaTHHKUHA3HAas peak-
U,

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE

TepmunanbHOE OKHCIEeHHE. Mexa-
HU3MBI aKTUBAaLUU Kuciopoga. Ok-

cungazpl.  KodepMmMeHThl  OKHCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIX PEaK-
1005051 (HAJI+/HAJIH,

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE
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Ha3Banune TemMbl

Yacel

MeTtoanueckoe ooecmeyeHue

Texymmii
KOHTPOJIb

HAJJ®+/HAJJ®H, OMH/OMH-
H2, OAJl/DAI-H2). Onek-
TpoHTpaHchepasHbIe PEaKIHH.
YOUXUHOH, JKene30CcepHble OenKu
U IUTOXPOMBI KaK KOMITOHEHTHI
IpIXaTedbHOM Iienu. JIokanmm3amus
OKHCITUTEIBHBIX  IPOIECCOB B
KJIeTKe. MUTOXOHAPUN U UX POJIb
KaKk OHMOJPHEPreTHYECKUX MAIIHH.
Jloxanuzanus JJIEKTPOH-
TpaHchepas B OHMOJOTHYECKHUX
meMOpanax. CTpykTypa JbIxa-
TEJILHOU LENH.

XUMHUOCMOTHYECKAsA TEOpHUs CO-
NOPSDKEHUS  OKUCIUTENBHOTO (poc-
GopHIMpPOBAaHUS U TKAHEBOTO JIbI-
XaHus U ero 3Hadyenwe. L{ukmuye-
CKMH BEKTOPHBI MEPEHOC MPOTO-
Ha. buonormyeckue reHepaTopbl
Pa3HOCTU DJIEKTPOXHUMHUYECKUX TO-
TEHI[UAIIOB HMOHOB. DJEKTPOXHMH-
YECKOE COMpshKEeHUE B MeMOpaHax
U OKHUCIHTEIbHOE (ochopuaupo-
BaHue, cuaTe3 AT®. Mexann3mel
OKHCTUTENBHOTO U (hoTodochopu-
JIMPOBAHMUSL. PazoOmurenn  u
noHo(hopbl. MexaHu3MbI pazo0iie-
HUS OKHUCIUTETHHOTO (ochopuiiu-
pPOBaHMS U TKAHEBOTO JIBIXaHUS.

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HUE

AT®-a3pl uX cTpoeHHE M (PYHK-
1usi. OGIIHOCT, MEMOPAHHBIX TIpe-
oOpa3zoBareneit MUTOXOHJIPHH,
XJIOPOIIJIAaCTOB U XpOMaTo(hOpoB.
O} PexTuBHOCTD AKKYMYJISLIUA
SHEPIUH, CONPSHKEHHOW C MEepeHo-
COM 3JIEKTPOHOB. AJIbTepHAaTUBHbBIE
(GyHKIMU OMOJIOTHYECKOTO OKHC-
nenus. Tepmorenes. JpIxaTrenbHbie
nenu MukpocoM. Llutoxpom P-450
U OKUCIIUTENbHAs  JIeCTPYKIUS
KCEHOOMOTHKOB. AKTHBHBIE (HOp-
MBI KHCJIOpOJa, UX 00pa3oBaHuE U
o0e3BpekMBaHNE. 3HAUEHUE aK-
TUBHBIX (OpM Kuciopoga s
(YHKIMOHUPOBAHUS KJIETKU.

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE

CBeT — NCTOYHHUK KU3HH Ha 3eMiIe.
doTocuHTE3 KaK OCHOBHOM HCTOY-
HUK OpPraHWYECKHWX BEIIEeCTB Ha
3emne. Paboter K.A. Tumupssena.
PacturenbHble MMHUTMEHTHI, XJIOPO-

https://elibrary.ru/contents.asp?id=4
3624321

CobecenoBa-
HHE

20



https://elibrary.ru/contents.asp?id=43624321
https://elibrary.ru/contents.asp?id=43624321
https://elibrary.ru/contents.asp?id=43624321
https://elibrary.ru/contents.asp?id=43624321
https://elibrary.ru/contents.asp?id=43624321
https://elibrary.ru/contents.asp?id=43624321

Texymmii

Ha3Banune TemMbl Yacel MeTtoanueckoe ooecmeyeHue
KOHTPOJIb

bumiel.  XpomaTo rpadUyuecKuit
merox C. LIBera u ero npumMeHeHue
B COBPEMEHHOM OMOXHUMUMU.
CrpykTypa (POTOCHHTETHYECKOTO
anmapara. CTpoeHHME H COCTaB
XJIOpPOILIACTOB. MonexyisapHbie
MEXaHU3Mbl  (DYHKIITHOHUPOBAHHUS
XJIoporutacToB. Xiopohuut u ¢o-
TOCUHTETUYCCKHE AHTCHHBI.
Ctpykrypa  (HOTOCHHTETHYECKHX
PEaKIMOHHBIX IEHTPOB. [eHepa-
s 1 poinb AT® B mporeccax ¢o-
TOCHHTE3a

Hroro 56

7.2.IlpumepHasi TeMATHKA KYPCOBBIX padoT: HE TUIAHUPYETCS
7.3.1lpumepHas TeMaTHKA pedeparoB: HE IUIAHUPYETCS

8. YueOHo-MeToaMUYecKoe H HHPOPMAIHOHHOE o0ecneueHue AucuumInnbl (Ipuaoxenune B):

OcHoBHas JiMTeparypa:

1. Harnmsmaas mequnuackas 6uoxumust = Medical Biochemistry at a Glance : Ilep. ¢
aurn. nof pex. E.C. Cesepuna : yue6Hoe nocobue / Conseit k. I'. ; pen. E. C. CeBepuH. - 2-e uzs.,
nepepad. u gom. - M. : TDOTAP-Menua, 2011. - 134 c. : puc. - [Ipeam. ykas.: ¢.130-134.

2. Comngeit, JIx. I'. Harnannas mequnuackas 6uoxumusi = Medical Biochemistry at a
glance : [yue6Hoe ocobue] / JIk. I'. ConBeid. - 3-¢ usn., nepepad. u gom. - M. : TDOTAP-Menua,
2018. - 159 c. : un. - [Ipeam. ykas.: c. 156-160. - ISBN 978-5-9704-4402-3.

3. Cesepun, E. C. buoxumus : yueonuk / [lox pen. Cesepuna E. C. - 5-e uzn. , ucrp. u
nor. - Mocksa : [9D0OTAP-Menua, 2012. - 768 c. - ISBN 978-5-9704-2395-0. - Tekcr : 31eKTpoH-
ueiii / URL : http://www.studmedlib.ru/book/ISBN9785970423950.html 3bC «Koncynprant Cty-
JEHTa.

4, buoxumus ¢ ynpaxxkHeHusMu u 3anadamu [Dnektponnsiid pecype] / Cesepun E.C.,
I'nmyxoB A.M., T'onenuenko B.A. u ap. / ITox pexn. E.C. CeBepuna - M.: I'DOTAP-Menua, 2010. -
http://www.studmedlib.ru/book/ISBN9785970417362.html1

S. CesepuH, E. C. buoxumus : yue6nuk / non pex. E. C. CeBepuna. - 5-e uzn. , ucnp. u
norr. - Mocksa : [DOTAP- Menua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TekcT : 21eKTpOH-
Hbiit // URL : http://www.studmedlib.ru/book/ISBN9785970448816.html

JlomoJiHuTeIbHAS JIUTepaTypa:

1. buoxumus: yaednoe mocooue / H.H. Yepnos, T.T. bepesos, C.C. bBypobuna; pen.
H.H. Yepnos. - M.: I'D0TAP-ME/]], 2009. - 232 c.: rpa¢d. - bubmuorp: ¢.233(10 na3zs.). - ISBN
978-5-9704-1287-9.

2. Yepuos, H. H. buoxumus : pykoBoACTBO K npakTHueckuM 3aHsaTusiM / YepHos H. H.
, bepezos T. T. , bypoouna C. C. u ap. / Ilox pen. H. H. Uepnosa - Mocksa : I'D0OTAP-Meaua,
2009. - 240 c. - ISBN 978-5-9704-1287-9. - Tekcr : onektponsusii // URL
http://www.studmedlib.ru/book/ISBN9785970412879.html.

3. MonexynsipHasi 61oa0rus GpIaBOHOUAOB (XUMUS, OMOXUMHUSL, (PapMaKOJIOTHs): pyKO-
BojicTBO / M. H. Makaposa, B. I'. Makapos. - CI16.: B.11., 2010. - 428 c. - bubnauorp. B KOHIIE TJIaB.
- ISBN 978-5-98709-218-7.
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4. Axynenko, JI. B. IlocoOue mo kiauHuYeckoi OMoxumuu : ydeOHoe nmocobue / Huky-

mun b. A. / Tlon pen. JI. B. Akynenko - Mocksa : [DOTAP-Menna, 2007. - 256 c. - ISBN 978- 5-

9704-0358-7. -

Texkct

3JIEKTPOHHBIN

http://www.studmedlib.ru/book/ ISBN9785976403587 html.

S. Bompocsr

OHOJIOTUYECKOM,

https://elibrary.ru/contents.asp?id=43624321

MEIULIMHCKOW ¥ (papManeBTHUECKOi

// URL

XUMHHN

Ilepedyennb npodeccuoHaTIbLHBIX 023 TaHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIOKyMEHTBI, MO~ Pexum
No HanmenoBanue Cpok neii- TBEPIKAAOIIHC JOCTyMa JUTst 00 yJaronmx-
/| TPOTPaMMHOrO mpo- CTBUS JIU- | TPABO HCIIOJB30- Csl — MHBAJIUJIOB U JIMII C
JyKTa LEH3UH BaHUS MPOTPaMM- | OrpaHHMYCHHBIMH BO3MOXK-
HBIX TIPOAYKTOB HOCTSIMH 3/I0POBBSI
1. | Koncynberant Ilnroc 1 ron KonTpakt No -
1067/2021-DA
2. | OBC «KoHcynbTaHT 1 ron Konrtpakt http://www.studmedlib.ru/
CTYJICHTa» Ne 233/2021-DA
3. | ODMb «KoHCyabTaHT 1 ron Konrtpakt http://www.rosmedlib.ru/
Bpayda» Ne 546/2021-DA
4. | OBC «Aii- 1 ron Konrtpakt https://ibooks.ru
Oykc.py/ibooks.ru» Ne 552/2021-DA
5. | OBC «IPRBooks» 1 ron Konrtpakt http://www.iprbookshop.ru
Ne 550/2021-DA /special
6. | DaekTpoHHO- 1 ron Kontpakt https://www.books-up.ru/
OubnmoTeyHas cucrema Ne 551/2021-DA
«bykam»
7. OBC «M31aTenseTBo 1 ron KonTpakt https://e.lanbook.com/
Jlaub» No 547/2021-DA
8. | OOpa3oBarebHas 1 rox Konrpakt https://urait.ru/
nnatdopma FOPANT Ne 418/2021-M
9. MarepuajibHO-TEXHHYECKOE o0ecneyeHne TUCIUITHHBI:
Ne | HammenoBanue [Ino | Ilocamounsie Me-
m/ MTOMEIICHUS Anpec m@aa | cra (CTOJbI, CTY- OcHarienue
1! (aynuTopun) b, M° | 7B, napThl), IT.
1. | Vu. aynutopuss | ITuckapes- | 28,1 | naGopaTopHble MYJIBTUMENUUHBIN IPOEKTOP -
kadenpsl 6uono- | ckuii np.47, CTOJIBI — & IIIT. 1
TUYECKON M 00- | MaBWJIbOH CTOJIa IS TIpero- | AocKa MenoBas - 1
e xumun uM. | 5, 1 stax naBaTens- | mT. | pakOBUHA JJIS MBIThS PYK - 1
B.B. Coxkonos- Ta0bypeTsl -16 WT. | CTEKISTHHBIE JOCKH — 2 HIT.
ckoro (Ne 7 mo
wiany [11B)
2. | CrrenuanbHoe [Tuckapes- | 35,4 | 16 cTonos, 20 16 KOMITBIOTEPOB C BBIXOZIOM B
MOMEIIEHUE 71T | CKUH TIp. CTYJIbEB Wurepuer
CaMOCTOSITENb- nas.32, 2
HOM paboThI ac- | ITax.
MUPAHTOB (110
[TNBNe 36)
3. | CrernanisHOE [Muckapes- 39,1 | 17 ctonos, 22 17 KOMITBIOTEPOB C BBIXOJOM B
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JIISL 3aHSTHIA,
00ydJaromuxcs ¢
MHBAJIUIHOCTBIO
Y OTpaHUYCH-
HBIMH BO3MOJK-
HOCTSIMH 3JI0PO-
BB

Cromnsl, cTynbs
JUTIS1 OO yJarOIIMX-
Csl; CTOJ, CTYII
IperoaBaTels;
JI0CKa

MIOMEIICHUE I | CKUH IIPIO cTyna HNurtepHer

CaMOCTOSITENb- maB.32, 2

HOU pabOThI ac- | ATAXK.

IIUPAHTOB. (110

[THUB Nel)

YyeOHas ayau- [Muckapes- 27,0 | 40 mocamo4HBIX NunuBuayanpHbIid O€CIIPOBO/I-
topust (Nel8 mo | ckuii ip.47, Mect. Crienyanu- | HOM TepesaTyuK, COBMECTH-
[TNB). Cnenu- nas. 9, 1 3UpPOBAaHHAs Me- MBII CO BCEMH CIIyXOBBIMU all-
aNbHBIN KJIacc ATaX Oenb: napataMd M KOXJICApHBIMHU

nMmiiantamu (RogerPen); npu-
€MHHMKHM CHUTHaja, MMEIOUIMMU
OoNpIIONW paanyc JEHCTBUS,
BCTPOCHHYIO AaHTEHHY, M-
TEJIbHYI0O aBTOHOMHYIO Pa0oTy
(muxpodon Roger MYLINK);
npuntep bpaitna (EmBraille
ViewPlus) u Gymaroii Kk HemYy;
IIEPCOHANBHBIE  KOMIIBIOTEPHI
CO CIeIHUaJbHONH IPOBOIHON
KJIABUATYPOM € PYCCKUM
mpudTom bpaitns (s mioxo
BUJSIINX), HMEIOLUIUE  CKO-
pOCTHOM BBIXOJT B WHTEpHET,
9TO  MO3BOJSET  CTyIEHTaM
H0JIb30BATBCS  3JIEKTPOHHBIM
(OHIIOM U SJIEKTPOHHBIM KaTa-
J0oroM OMOTUOTEKH YHUBEPCH-
TeTa; CIeNHalbHOEe 000py/I0-
BaHHE CIELUAIbHBIX Yy4eOHBIX
MECT JIJIsi 00yYaromuXCcs C UH-
BIUJHOCTBIO, MECT Yy JOCKHU
WK Kapeapsl.

9.1.1lepeyeHnb MpPOrpaMMHOro odecneyeHust

HanmenoBanue nporpamMm-

n/n HOTO MPOJAYKTa

Cpox nemcTBus Jn-

LIEH3UHU

JIOKyMEHTBI, TOATBEPKIAL0-
e
[IPaBO UCIOJIB30BaHUSA IIPO-
I'PaMMHBIX IIPOJIYKTOB

JIMIIEH3MOHHOE MIPOTrpaMMHOE 00ecTieueHHe

1. ESET NOD 32 1ron ['ocynapcTBeHHBIM KOHTPAKT
KonTtpakt Ne Ne 07/2020
671/2021-DA ot
10.09.2021

2. MS Windows 8 HeorpannuenHo ['ocymapcTBeHHBIN KOHTPAKT

MS Windows 8.1

MS Windows 10

MS Windows Server 2012
Datacenter - 2 Proc

MS Windows Server 2012

Ne 30/2013-0;
['ocymapcTBeHHBIN KOHTPAKT
Ne 399/2013-0A;
['ocymapcTBeHHBIN KOHTPAKT
Ne 07/2017-DA.
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R2 Datacenter - 2 Proc
MS Windows Server 2016
Datacenter Core
3. MS Office 2010 HeorpannueHHo [ocynapcTBeHHBIN KOHTPAKT
MS Office 2013 Ne 30/2013-0A;
['ocymapcTBEHHBIN KOHTPAKT
Ne 399/2013-0OA.
4. Academic LabVIEW Pre- Heorpannuenuo ['ocymapcTBeHHBIN KOHTPAKT
mium Suite (1 User) Ne 02/2015
JIMIIEH3MOHHOE MPOrpaMMHOE 00ecrieueHNe OTEeUECTBEHHOTO MMPOM3BOICTBA
1. AHTHUIIIAruaT 1 rox ['ocynapcTBeHHBIN KOHTPAKT
Kontpakrt Ne 3756 Ne 2409
or 16.06.2021
2 «WEBINAR (BEBMUHAP)» | 1 roxg KonTpakt Ne 347/2020-M
BEPCHA 3.0 KonTpakt No
493/2021-DA ot
26.07.2021
3 «Cpena 37eKTpOHHOT O 1roxm KonTpakt Ne 348/2020-M
oOyuenus 3KLy» Kontpakt No
487/2021-DA ot
26.07.2021
4 TrueConf Enterprise 1 ron Kontpakt Ne 396/2020-DA
Kontpakt Ne
522/2021-DA ot
26.07.2021
CBOOOJHO pacIpoCTpaHsIeMoe IPOrpaMMHOe 0OecreyeHIe
1. Google Chrome Heorpannuenno OTKpBITOE TUIIEH3HOHHOE CO-
rIanieHue
GNU GeneralPublicLicense
2. NVDA Heorpanuuenno OTKpBITOE TULIEH3UOHHOE CO-
rJaleHue
GNU GeneralPublicLicense
CBO6OILHO PpacipoCTpaHiICMOC IMMPOTrpaMMHOC obOecrieueHre 0TeYeCTBEHHOIO IMPOU3BOACTBA
1. Moodle Heorpannuenno OTKpBITOE JTUIEH3HOHHOE CO-
TJIallICHUEC
GNU GeneralPublicLicense
10. Mertoanyeckue peKOMEHAAIUH JIs1 ACMUPAHTOB M0 OCBOCHH IO TUCHUILINHBI

Kaxxnpiii acnypaHT B T€YEHHE BCEro NEpHOAa OCBOEHHUS pabouell mporpammsl MO JUCIIU-
IUTMHE HAYYHOM CIIeUaIbHOCTH 00€CTIeUMBAETCS MHANBUIYAIbHBIM HEOTPAaHUUYEHHBIM JIOCTYIIOM K
HECKOJIbKUM 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM (RJIEKTPOHHBIM OMOIMOTEKaM) U K 3JIEKTPOH-
HOW MH(OPMAIIMOHHO-00pa30BaTENIbHON cpefie YHHUBEpCUTETa. DIEKTPOHHO-OMOIMOTEYHAs! CUCTe-
Ma (9JeKTpOHHasi OMOIMOTEKa) U 3JIEKTPOHHAs MH(OPMAIMOHHO-00pa3oBaTellbHAs 00eCeYBalOT
BO3MOXKHOCTh JIOCTYIA aCUpaHTa U3 000N TOUKH, B KOTOPOH MMeeTcs 1OCTyN K MHPOpPMaLUOH-
HO-TEJIEKOMMYHHUKallMOHHOHN ceTH «HTepHeT».

OnexTpoHHas HH(POPMAIIMOHHO-00pa30BaTeNibHas cpesia Y HUBEPCUTETa 00eCIIeUnBaeT:

— JIOCTYM K y4eOHBIM IJIaHaM, pabo4yuM IMporpaMMaM JUCHUIUIMH U K U3JIAaHUSM 3JIEeKTPOH-
HBIX OMOJIMOTEUHBIX CUCTEM M JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHBIM B pabounx
nmporpammasx;

— B3aMMOJICHCTBHE MEXIY Y4YaCTHHKaMH 0Opa30BaTEIbHOIO IMpoliecca, B TOM YUCIE CHH-
XPOHHOE € B3aUMOJIEHCTBUE MTOCPEACTBOM ceTH «HTEepHETY.
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AcnupaHT J0KEH OBITh 03HAKOMJICH C TEMAaTUYECKUM IUIAHOM JIEKITMOHHOTO Kypca, Hayd-
HO-TIPAaKTUYECKUX 3aHATHH U TeMaMH JJIsl CAMOCTOSATENIBHOW BHEAYTUTOPHON pabOThl U MPUXOAUTH
Ha 3aHATHS IIOATOTOBJICHHBIM. [l 3TOro acnupaHT JOJDKEH BOCIOJIb30BAThCSA AIIEKTPOHHO-
610IMOTEeYHON CUCTEMOM YHMBEpCcUTEeTa AJIs1 03HAKOMJIEHUS ¢ pabo4nuM y4yeOHbIM IUIaHOM, paciu-
CaHMEM, a TaKXe JUIsl TIOATOTOBKU K 3aHATHAM (0030pa JIMTEpaTypHBIX MUCTOYHHKOB, COCTaBJICHUS
CIMCKa Hay4YHbIX paldoT, BKJIOYAs IEPUOJUUECKUE U3/IaHUs 110 TEMaM 3aHATU).

AynuTopHyl0 paboTy MO IUCIMILIMHE ACHUPAHT BBINOJIHSACT HA YYEOHBIX 3aHATHAX MOJ
HEIIOCPEACTBEHHBIM PYKOBOICTBOM IIPENONABATENA U 10 €ro 3a1aHuto. [Ipucyrcreue Ha JIEKIIMOH-
HBIX U HAYYHO-TIPAKTHYECKUX 3aHATHIX SBISIETCS 00513aTEIbHBIM.

BHeayuTOpHYI0 CaMOCTOSTENbHYIO PAa0OTy aCHUPAHT BBIOJHSAET BO BHEAYIUTOPHOE Bpe-
M IO 33/IaHUIO ¥ TIPU METOAMYECKOM PYKOBOJICTBE IPENoaBaTesi, HO 0e3 ero HermocpeaCcTBEHHO-
ro yuactus. CamocTosTenbHast paboTa MOXKET OCYIIECTBIIATHCS UHANBUYAIBHO WM IPYIIIaMU ac-
NUPAHTOB On-line B 3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSTEILHOU pa-
OOTBHI.

B mpouecce ocBoeHUS NMPOrpaMMsl 0 AUCLUIUIMHE aCIIUPAHTHI JOJDKHBI UCIIOIb30BAaTh Ma-
TEpUaIbHO — TEXHUUYECKUE BO3MOXHOCTH YHHBEPCHUTETA: MOMEIIEHUS OMOIMOTEKH C MEepCOHab-
HbIMM KOMIIBIOTEpAaMHM U BBIXOJOM B VHTepHeT, yueOHble moMmelieHus Kadeapbl, OCHAIECHHbIE
MYJIbTUMEAMMHBIMU IPOEKTOPAMHU M HOYTOYKaMH, allapaTHO-IIPOrPaMMHBIMU KOMILIEKCAMHU.

B mpornecce Tekyiiero KOHTpoJsi OLEHUBAETCSI CaMOCTOsITeNIbHAs paboTa aclupaHTa, MoJ-
HOTA BBINOJIHEHHSI TUIIOBBIX KOHTPOJBHBIX 3aJlaHUH, YPOBEHb YCBOCHUS y4EOHBIX MaTepHalloB IO
OTJENBHBIM pa3fieliaM TUCIHIUIMHEI, padoTa ¢ HAYYHOW JIMTEpaTypod, YMEHHE MOATrOTOBKU PP -
MpE3CHTAIH.

Pe3ynbraThl 0OCBOEHUS AMCLMUILIMHBI, BBIIOJIHEHUS 3aJlaHUui 10 uToraM 1 cemecTpa OLeHU-
BAIOTCs B (popMe MPOMEKYTOUHOI'O KOHTPOJIS C OLICHKOM BBIMOJHEHO / HE BBIIIOJHEHO U 0 OpMIIs-
I0TCS B BEZJOMOCTH IIPOMEKYTOUYHOIO KOHTPOJIA.

IIpomesxyTouHas aTTecTalys MPOBOAUTCS B KOHIIE 2 ceMecTpa B popMe KaHAUIATCKOTO IK-
3aMeHa. 3a ocHOBY Oepercs IIporpamMmma-MUHUMYM KaHIUAATCKOI'O PK3aMEHA IO CHEIHaIbHOCTU
buoxumus. KanaunaTckuil sk3aMeH mpoBOIUTCA MO Ouiieram, KOTOpbIH COCTOUT 3-X BOIPOCOB, 2
U3 KOTOPBIX U3 MPOrpamMMbl KaHAWJATCKOTO MUHUMYMa, 3-H BOIIPOC — U3 JOMOJHUTEIBHON IMpO-
IrpaMMBl I10 TEME AUCCEPTALMH.

DK3aMeHaTOp MOXKET 3aJ]aBaTh aCIUPAHTY JOMOJIHUTEIbHBIE BOMPOCHI, BHIXOSAIINE 32 Mpe-
JieNibl BOMPOCOB Ousera. Pe3ynbTar sK3aMeHa 00bsABISETCS aCMPAHTY HEITOCPEICTBEHHO TOCIIE €ro
CHa4H.

Onenka «OTIMYHO» CTaBUTCS B T€X CIydasX, €CJIM aclMpaHT BJIAJECET 3HAHUSAMHU JHUCLIH-
IUTMHBI B TIOJTHOM 00bEeME MPOrpamMMbl, JOCTaTOUHO TNTyOOKO OCMBICIMBAET AUCLUUILIMHY; CAMOCTO-
ATEJIbHO, B JIOTHYECKOM MMOCIIe0BaTeIbHOCTH M HCUEPIIBIBAIOIIE OTBEYAET Ha BCE BOIPOCHI OUIIETa,
MOYEPKHUBAsi IPU 3TOM CaMO€ CYILIECTBEHHOE, YMEET aHaIU3UPOBATh, CPABHUBATH, KiI1accuduuupo-
BaTh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh N3YUEHHBIN MaTepHa, BBLACIATh B HEM
TJIABHOE.

Onenka «XopoIo» CTaBUTCS B TEX CIydasiX, €CJIM aClMpPAHT BIIAJEET 3HAHUAMH AMCLIH-
IUIMHBI TIOYTH B IMOJIHOM O0BbEME MPOrpaMMbl (MMEIOTCS MPOoOeNbl 3HAaHUN TONBKO B HEKOTOPBIX
paszzienax); caMOCTOSATENbHO U OTYACTH MPU HABOJAAILIMX BOIIPOCAX JAeT MOJHOLIEHHBIE OTBETHI Ha
BONPOCHI OMIeTa; HEe BCET/Aa BhIJENIET Hauboee CyIeCTBEHHOE, He JOMYCKAaeT BMECTE C TEM Cepb-
€3HBIX OIIMOOK B OTBETAX.

OneHka «YJOBIETBOPUTENBHO» CTaBUTCSA B T€X CIy4asiX, €CIU ACHUPAHT BIAACET OCHOB-
HbIM O0OBEMOM 3HAaHUH MO AMCLUUIUIMHE; MPOSIBISET 3aTPYIHEHHsS B CAMOCTOSTENBHBIX OTBETAaX,
orepupyeT HETOYHBIMU (POPMYIMPOBKAMHU; B IPOLECCE OTBETOB JOMYCKAIOTCA OMIMOKH MO CyIlle-
CTBY BOIIPOCOB.

Onenka «HeynoBieTBOpUTEIbHOY» CTaBUTCS B TEX CIydyasiX, €CIIM aCIUPaHT HE OCBOUI 00s-
3aTeJbHOT0 MHUHHMYyMa 3HAaHUH IpeaMeTa, He CIIOCOOEH OTBETUTh Ha BOINPOCHI OmiieTa Jaxe Mpu
JIOTIOJIHATEIbHBIX HaBOSIIMX BOMPOCAX 3K3aMEHATOPA.
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OIEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH U PE3YJIBTATOB

OCBOEHMAA

1. @®opMbl OLIEHOYHBIX CPECTB 0 Pe3yJbTATAM OCBOEHUS AUCHHILIMHBI

Jranbl GOPMUPOBAHUS Pe3yJIbTATOB OCBOCHUS
AUCHHUIIMHBI

OueHo4yHble cpea-
CTBa

Homep ouenou-
HOI'0 Cpe/CTBA
u3 nepeyns (m. 3
®OC)

3HaHuA: - TpOOJIIEMHBIX BOIIPOCOB, IPUHLIUIIOB, METO-
JIOB HayuyHbIX HCCIEIOBaHMHA M JOKa3aTelIbHON Melu-
IIUHBI 110 TPOPUITIO OMOXUMHUSI

BOTIPOCHI JyIs co0e-
CeZOBaHUs

1-7

YMeHus: - aHAIM3UPOBATH JIUTEPATYPHbIE JaHHBIE pe-
3yJIbTaTOB HAYYHBIX HCCIICOBAHUH OTEYECTBEHHBIX M
3apyOEKHBIX aBTOPOB, OCYIIECTBJIATH cOOp uH(MOpMa-
UM 110 aKTYaJIbHBIM MPOOJIeMaM Hay4YHBIX HCCIeIOBa-
HUH, MPOBOJUTH CTATUCTUUYECKYIO MPOBEPKY BBIJIBHUIa-
€MBIX TUIIOTE3 O NPOPUITIO0 OMOXUMHUSL.

HaBbIKM: - CaMOCTOSATEILHOrO BBIOOpA, OOOCHOBAHUS
IeJIH, 3a/1a4, OPTaHU3AIMH U MPOBEJACHUS HAYIHOTO HC-
CJIeIOBaHMS MO aKTyallbHOM mpobieme B o0nactu Ouo-
XUMHUHU

TumoBoe KOHTPOJIb-
HOC 3a1aHUC

1,3

3HaHUA: - MEXaHU3MOB U 3aKOHOMEPHOCTEW OOMeHa
BEUIECTB B OPraHU3ME YEJIOBEKA, KMBOTHBIX, PACTCHUN
U MUKPOOPIaHU3MOB; KIIMHUYECKOW OMOXUMHUHU YE€I0BE-
Ka U KUBOTHBIX; OMOXUMHH MUTAHUS Y€I0BEKa, )KUBOT-
HBIX, PACTEHUH M MHUKPOOPIaHU3MOB; XMMHYECKOU H
MHUKPOOHOJIOTHYECKOI 06e30MacHOCTH HPOAYKTOB Ouno-
JIOTUYECKOT0 NMPOUCXOKIACHUS

BOIPOCHI AJis1 cole-
CEeIOBaHMS

10 -15, 17 -28

YMeHus: - aHaIU3UPOBATh JAHHBIE ITOJyYEHHBIE TIPH
U3YYEHUU: MEXaHU3MOB U 3aKOHOMEPHOCTEN 0OMeHa
BEILECTB B OPTaHU3MeE YEJIOBEKA, )KUBOTHBIX, PACTEHUU
Y MUKPOOPTaHU3MOB; KIIMHUYECKOH OMOXUMHH YelloBe-
Ka ¥ )KUBOTHBIX; OMOXMMHH MTUTAHUS YEIOBEKa, )KUBOT-
HBIX, PACTEHUI 1 MUKPOOPTaHU3MOB; XUMHUYECKON U
MHUKPOOHOJIOTHYeCKOil 0€30MacHOCTH MPOTYKTOB OMO-
JIOTUYECKOT0 MPOUCXOKICHUS.

HaBbiku: - npoBeieHNs HAyYHBIX UCCIIEJOBaHUM B 00-
JacTy OMOJIOTHYECKUX HAYK C MUCIIOJIb30BaHUEM HO-
BEHIINX METOJIOB JIAOOPATOPHBIX UCCIIET0BAaHUMN

THUIIOBOE KOHTPOJIb-
HOE 3aJaHue

3HaHus: - O0IMX NIPUHIUIIOB UCIIOIb30BaHMs (yHIa-
MEHTAaJIbHBIX, JAOOPATOPHBIX U MHCTPYMEHTATBHBIX
METO/IOB MICCIICIOBAHUM JIJIS TIOJTyYEHHS HAyYHBIX JTaH-
HBIX 110 TPODUITIO OMOXUMHUSI.

BOIPOCHI I code-
CeIOBaHUs

8,9, 16

YMeHus: - BbIOUpaTh METOAbI (PyHIaMEHTAIbHBIX, J1a-
0OOpaTOPHBIX ¥ UHCTPYMEHTAIBHBIX UCCIICIOBAaHUN He-
00XOMMBIX JIJIs peIIeHHs HAyYHbIX 3a]1a4, HHTepIIpe-
THUPOBATh MOJyYCHHBIC PE3YyIbTAThl HAYYHOTO HCCIEI0-
BaHUs MO0 NPOHII0 OUOXUMHUS

HaBpbiknu: - MMPUMCHCHUA MCTOO0B q)yH}IaMeHTaJ'H)HI)IX,
J'Ia60paTOpHLIX JUArHOCTUYCCKUX HCCHCHOB&HHﬁ, HC-

TUTIOBOE KOHTPOJIb-
HOE 3aJjaHue

2,5
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00XOIMMBIX JJIs PELIeHUs] HAYyYHbIX 3a/1a4, MHTEpIpe-
TaIlMM Pe3y/IbTaTOB Ja0OPaTOPHBIX UCCIEIOBAHUN TIO

npouiro OMOXUMUS

2. Kputepuu ouleHKH, IIKAJIbI OLEeHUBAHMS

HaumenoBanue | Kparkas xapakrepmu- IIpencraBiienne
Ne IIpuMmepHBbIEe KpUTE-
OLICHOYHOI0 CTHKA OLlCHOYHOI'0 OLICHOYHOI'0 Cpej-
n/n pHYH OlleHUBAHUSA
cpeacTBa cpeAcTBa cTBa B hoHze

1 CobecenoBanue

CpencTBo KOHTpOJIA,
OpraHU30BaHHOE KaK
cIieranbpHas oecena
MpenoaaBaTelis ¢ 00y-
YJaIOMIAMCS Ha TEMBI,
CBSI3aHHBIC C U3yYae-
MOH JUCIUIUIAHON, 1
paccyMTaHHOE HA BBISC-
HEHHe 00beMa 3HAHUN
oOyuarolerocs mno
oTpeIeJICHHOMY pa3/ie-
1y, Teme, rpodieme u
T.II.

Bompocsl o
TeMam/pazenam
JUCLUATIIINHBI

[lonHora packpeiTus
TEMBI;

3HaHue OCHOBHBIX
MOHATUH B  paMKax
o0OcyxJaeMoro  Bo-
npoca,

1704 B3aHMOCBSI3CH
MeXy co00ii U ¢ Ipy-
THUMH BOIIPOCAMH
THUCIUTUIMHEL

3HaHue OCHOBHBIX
METOIOB U3YYECHUS
OTIPECIIEHHOTO  BO-
poca;

3HaHHE OCHOBHBIX
MPaKTUYECKUX  TPO-
OaeM H CIICACTBUH B
pamkax oOcyxKaaemMo-
T'O BOIIPOCa;

Hannune  mpencras-
JICHHUSI O TIEPCICKTUB-
HBIX  HaIpaBJICHUAX
pa3paboTKu paccMmart-
pHBAEMOro BOMpoca.

2 TumoBoe KOH-
TPOJBHOE 3a/laHUE

CpenctBo npoBepKu
YMEHUI IPUMEHSATS 10~
JIYUCHHBIC 3HAHUA IJIA
peleHus 3a/1a4 ornpe-
JIETICHHOTO THIIA TI0 Te-
Me WJIU pa3feny.

HaGop Ttunossix
KOHTPOJIbHBIX 3a]a-
HHUI.

Tunossle KOHTPOJIb-
HBI€ 3a/1aHuUs BKIIIO-
YaroT OJHY WIH He-
CKOJIBKO 3aJ1a4 (BO-
MIPOCOB) B BUJIE
KpaTKoil popmymu-
POBKM JEHCTBUI
(esTenbHOCTH), KO
TOPBIE CIENYET BbI-
MOJIHUTh, UJIU OIH-
CaHME pe3yJIbTara,
KOTOPBIN HY>KHO I10-
JyYUTb.

[lokazaTrenun  BbIIOJI-
HEHUS TPEICTABISIOT
coboit  ¢opmanuzo-
BaHHOE OTHCaHue
OIICHUBACMBIX OCHOB-
HBIX (KJIFOUEBBIX) TMa-
pameTpoB  mporecca
(amroputma) wnaHM pe-
3y/lbTaTa JIEeATEIBHO-
CTH.

ITo3BomsgeTr  OIlCEHUTH
COOTBETCTBUE  TpEeI-
JIO)KEHHOTO aCIHUpaH-
TOM peIIeHUs Hayd-
HBIM KPUTEPHSIM,
YCIIOBUSIM 3aaHUSI.
[Ipn pemennn KOH-
TPOJBHOTO  3aJaHUs
OJDKHBI  OBITH  HC-




HaumenoBanue | Kparkas xapakrepu- IIpencraBiienne
OLIEHOYHOI 0 CTHKA OLlCHOYHOI'0 OLICHOYHOIO0 Cpel-
cpeacCTBa cpeacTBa cTBa B oHj1e

IIpuMmepHbIEe KpUTE-

n/n puM OLleHUBAHUS

MOJIb30BaHBI  HABBIKU
aHAJIUTUYECKON pabo-
ThI, 0OOCHOBAHHS pe-
IICHHUI, JIOTHIKH,
OIICHKU TIOMYyYEHHBIX
pe3yJbTaToB.
AcnupaHt JIOJKEH
yMeTb paboTaTh C JIU-
TEpaTypol U CIELu-
QIbHBIMU HCTOYHUKA-
MU B 00JIaCTH OMOXHU-
MUH.

2.1 Ikana oueHMBAHUSA TEKYNIEro ¥ MPOMEKYTOYHOI0 KOHTPOJISI
B mporiecce Tekymiero KOHTpOIs OIEHUBAETCS CaMOCTOSITeNIbHAsi paboTa acmupaHTta, MoJi-
HOTAa BBITIOJIHEHUS! THUIOBBIX KOHTPOJBHBIX 3aJ]aHHi, YPOBEHb YCBOCHHUS YUE€OHBIX MaTepUasoOB IO
OT/IENIbHBIM Pa3fiesiaM IUCHIUILIMHBI, padoTa ¢ HAYYHOU JTUTEpaTypoi.

Ne HaumeHnoBaHmue olie-
BuinosaiHeno He BbIIoIHEHO
n/n HOYHOI'0 CPeACTBA
1. | Bompocs! mist cobece- Ha nocraBnennsie Bonpo- | Ha mocraBieHHbIE BOIPOCH! HE
JIOBaHUS CBI OTBEYaeT YETKO, JIe- OTBEYAET WJIM OTBEYAET HE YeT-
MOHCTPHUPYET MOJIHOE T0- | KO, IEMOHCTPUPYET HETIOHU-
HHUMaHHE MPOOJIEMBI, MaHHUe MpoOJIEMbl, OTCYTCTBHE
OCBOCHHE 3HAHHIA. 3HAHUH.
2. | TunoBble KOHTPOJILHBIE | JIeMOHCTpHUpYET MOTHOE 3amaHus BHIITOJHEHE] HE B
3aJaHus MMOHUMAaHHE MPOOIEMBI. MOJTHOM 00beMe Wi TpeboBa-
Bce 3aganus u tTpeboBa- HHUSI, TPEIbIBIsAEMbIC K 3a/1a-
HUSL, IPEAbIBISIEMBIE K HHIO HE BBIIIOJHEHEI. JIeMOH-
3aJaHHsIM BBIIOIHEHEI CTpPUPYET HEMOHUMAHUE TIPO-
TOJTHOCTEIO. 671eMbl. He OBUIO MONBITKHU BBI-

IIOJIHUTH 3aJdaHucC.

PGSYJIBT&TI)I OCBOCHHA TUCHUIIINHBI, BBIITOJIHCHUA 3a)1aH1/1171 mo uroram 1 CEeMCCTpa OLICHU-
BarOTCs B CI)OpMC IMPOMEIKYTOUYHOT'O KOHTPOJIA C OHCHKOﬁ BBIIIOJIHEHO / HE BBIIIOJIHEHO U O(l)OpMJ'IfI—
IOTCA B BEJOMOCTHU IMMPOMEKYTOUYHOT'O KOHTPOJIA.

2.2. Ulkana oneHUBaHUS MPOMEKYTOYHON aTTeCTAIINU
CtpykTypa u popMa npoBeieHUs] KAaHAUAATCKOr0 IK3aMeHa

[IpomexyTouHasi aTTecTanysi IPOBOJIUTCS B KOHIE 2 ceMecTpa B (popMe KaHIUAATCKOTO
sK3aMeHa. 3a ocHOBY Oepetcs [IporpaMMa-MUHUMYM KaHAMIATCKOTO SK3aMeHa MO ClelUuaibHOCTH
buoxumus. KanaunaTckuii sK3aMeH NMpoBOAMTCS MO OuiIeTaM, KOTOPBIA COCTOUT 3-X BOIPOCOB, 2
U3 KOTOPBIX M3 MPOrpaMMbl KaHIUAATCKOTO MHUHMMYMa, 3-i BONpPOC — U3 JOMOJHUTEIBHON Mpo-
IrPaMMBI 110 TEME JUCCEPTALIUU.

DK3aMeHaTOp MOXKET 337aBaTh ACIUPAHTY JTONOJHHUTEIBHBIE BOIPOCHI, BEIXOIAIIUE 3a IIpe-
JieIibl BOMPOCoB Omitera. Pe3ynbraT sk3amMeHa 00bsIBIISETCS aCHUPAHTY HEMTOCPEICTBEHHO TOCIIE €T0
CIauH.




Onenka «OTIMYHO» CTaBUTCS B TeX CIydasX, €CIIM ACMHUPAHT BIAJCeT 3HAHUSIMU JHUCIIH-
IUTHHBI B TIOJTHOM 00BhEMe MPOTrpaMMBbl, JOCTATOYHO TITyOOKO OCMBICITHBACT AUCIMILIUHY; CAMOCTO-
ATEIHHO, B IOTUYECKOM IMOCIIEIOBATEILHOCTH M HCUEPITBIBAIOIIE OTBEUAET HA BCE BOMPOCHI OMIIETa,
MOTYCPKHUBAs IIPH 3TOM CaMOe€ CYIIECTBEHHOE, YMEET aHAIM3UPOBaTh, CPABHUBATh, KIIaCCU(DUIIAP O-
BaTh, 000011aTh, KOHKPETU3UPOBATH U CUCTEMATU3UPOBATh U3YUCHHBI MaTEpHal, BBIICISITh B HEM
IJIaBHOE.

Ornenka «XOpoIIo» CTaBUTCS B TeX CIydasX, €CJIM aClHUPAHT BIIaJeeT 3HAHUSIMH JHUCIIH-
IUTMHBI TIOYTH B IOJIHOM OOBEME MPOrpaMMbI (MMEIOTCS MPOOENbl 3HAHUH TOJIBKO B HEKOTOPBIX
paszenax); caMOCTOSTEIbHO U OTYACTH MPU HABOMSAIIUX BOIPOCAX JaeT MOJHOICHHBIE OTBETHI HA
BOIPOCHI OWJIETa; HE BCETa BBIJCISICT HanOoJiee CYIIECTBEHHOE, HE JOMYCKAaeT BMECTE C TEM CEepPb-
€3HBIX OIIMOOK B OTBETAX.

Onenka «YI0BIECTBOPUTEIIBHO» CTAaBUTCS B TEX CIIyYasx, €CIM aCIUPAHT BJIAJCCT OCHOB-
HBIM O0BEMOM 3HAHWH MO TUCHUIUIMHE; MPOSBISICT 3aTPYAHCHUS B CaAMOCTOSTEIBHBIX OTBETaX,
ONepUpPyeT HETOYHBIMU (POPMYITHMPOBKAMHU; B IPOIECCE OTBETOB JOIMYCKAIOTCS OIIMOKH 10 CYIIe-
CTBY BOITPOCOB.

Onenka «HeynoBneTBOPUTEIBHO» CTABUTCS B TEX CIyYasiX, €CIIU acIIMPaHT HE OCBOMI 00s-
3aTebHOTO MUHUMYMA 3HAHHWHA TpeaMeTa, He CIIocOOSH OTBETHTH Ha BOMPOCHI OMiIeTa Jaxe Mpu
JIOTIOTHUTEIBHBIX HABOAIIMX BOMPOCAX IK3aMeHATOpa.

3. OueHouHble cpeacTBa

4.1 KoHTpoOJIbHBIE BONPOCHI /1JIs1 cO0eceI0BaAHMS:

1. [IpuHUHMITBI JOKA3aTEILHOCTH HAYYHBIX UCCIICIOBAHUN B CHICIIUATIBHOCTU bruoxumusi.
2. OCHOBBI OMOMEIUIIMHCKON CTATUCTUKH A1 JUCLUILIMHBI bHoxumus.
3. MeTtonel 00pabOTKH SKCIEPUMEHTATBHBIX MEIUKO-OMOJOTHYCCKIX W KIMHHYECKUX JIaH-

HBIX. MeTOoAbl CTaTUCTUUECKOM O6pa6OTKI/I IMOJTYYCHHBIX PE3YJIbTATOB COOCTBEHHOI'O HAy4YHOI'O UC-
CJICAOBAHUA.

4. Mertozbl aHaNK3a U CUHTE3a HayYHBIX JJAHHBIX [0 HAyYHOH clieuallbHOCTH bruoxumus.

5. CoBpeMeHHBIe JTa00paTOPHBIE METOJIBI JIJIS TTOyYSHHST HOBBIX HAayYHBIX JAHHBIX B OOJIACTH
Hay4HOU CIELUAIBbHOCTH bruoxumusi.

6. CoBpeMeHHbIE WHCTPYMEHTAJIFHBIMU METOJIBI JIJISl TTOJTyYEHHsI HOBBIX HAYYHBIX JaHHBIX B
001acTH HayyHOU crienuanbHOCTH bruoxumus.

7. OO011re 3aKOHOMEPHOCTH HAIIPABJIEHUS U MIEPCIEKTUBBI Pa3BUTHS OMOXUMUH.

8. Mertoponorus 1 METObl U3y4eHUs! (PU3UKO-XUMUYECKUX CBOWCTB HU3KOMOJIEKYIISIPHBIX CO-
€/IMHEHW, BXOISIINX B COCTaB OMOJIOTHYECKIX 00BEKTOB.

9. OcHOBHbIE (DU3UKO-XUMHUECKUE METO/bI, MPUMEHsEMble B OMOXUMHHU: CHEKTPO(POTOMET-

pus, payopomerpus, IIIP- u AMP- cnekrpockomnus, xpomaTorpadusi, KaJOpUMETPUs, IMEKTpodo-
pe3, BUCKO3UMETPHUSI, PEHTTEHO- CTPYKTYPHBIN aHAJIN3.

10.  OCHOBBI XUMHUYECKOW KWHETHKH: MOJIEKYISIPHOCTh M TIOPSIIOK PEAKIH; KOHCTAHTHI CKOPO-
CTel XMMUYECKUX peaKkHil u GakTOpsl, BIUSAIOLUINE HA CKOPOCTH U PABHOBECHUS PEaKIil.

11.  TlpuHUmMnOs! peryasuuu NporeccoB 0OMeHa BEIIECTB B KIETKE

12. MuHepanbHBIi COCTaB KJIETOK. MUKpO3JIEeMEHTbl. MeTo/lbl aHaTUTUYeCKOH OMOHEOpraHu-
YECKON XUMUMU.

13.  buoxumus B cucteMe OMOJIOTUYECKUX NUCHMILIMH. CBA3b OMOJIOTHYECKON XMMHUH C compe-

JEeTBHBIMHU JUCIUTUTMHAMU — OMO(PU3UKON, OMOOPTaHUYECKOW XUMUEH, IUTOJIOTUEH, MUKPOOHO-
JIOTUEH, TeHETHKOU, (PU3HOTOTHEH.

14. MonekynsipHas OUONOTUS U TEHETUKA U UX CBA3b ¢ Omoxumueil. [Ipaktuyeckue npuioxe-
HUSL OMOXUMHK; OMOXUMUS KakK (pyHIaMeHTaIbHasi OCHOBA OMOTEXHOJIOTUU

15. Pons MuHEpanbHBIX 2JIEMEHTOB, OCJIKOB, JIMIHJIOB, YIJIEBOJOB, BATAMUHOB B OOMEHE Be-
IIECCTB U B IINTAHUM YCIOBEKA U )KMBOTHBIX

16. WNHHOBaMOHHBIE METO/IBI UCCIIEIOBAHUSI, IPUMEHIEMbIC B OMOXUMUMU.

17. ['roTaTHOH M ero 3HaueHHe B OOMEHE BEIEeCTB.
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18.  BsaumompeBpaieHuss MOHOCaxapuaoB. [ THKO3uabI, aMUHO-, docdo- u cynbdhocaxapuabl.
Jle3okcucaxapa. Metonbl pa3aencHus U HISHTH()UKALINS YTIIEBOIOB.

19.  BuTaMuHBI KaK KOMIOHEHTHI ()EPMEHTOB.

20. MuHepaabHBIi COCTaB KJIETOK. MUKpPO3JIeMEeHThl. MeTobl aHaTUTHYECKON OMOHEOopraHHu-
YECKOW XUMUMU.

21. Cnenuduyeckue METOabl OUUCTKH OeKoB (XpomaTorpadus, 35ekTpodope3 OeIKOB, UMMY-

HONPELMITUTAINS, BBISBICHHE U KAPTUPOBAHUE SIUTOIOB C MOMOIIBI0 MOHOKJIOHAJIBHBIX aHTHUTEIL,
yIbTpapuIbTpaIus, u30uparTenbHoe OCaKICHUE, 0OpaTUMas IeHaTypalus).

22.  Ponw JIHK kak Hocutens HacnencTBeHHOH nHpopmanuu B kietke. CTpykTypa puboHyKIIe-
nHOBBIX kuciot. Tunel PHK: snepnas, pubocomuas, TpancnoptHas, M- PHK.

23.  AxtuBHBIC (HOPMBI KHCIOpPOJa, UX O0pa3oBaHHE W 00E3BPEKMBAHUE. 3HAUYCHUE AKTHUBHBIX
dbopM kucaoposa st GyHKIUOHUPOBAHUSI KIIETKU.

24.  TlpocrariaHIuHBI KaK IPOU3BOIHBIC TIOJTMHEHACHIIIICHHBIX JKUPHBIX KHCIIOT.

25. Cucrema cBepThIBaHUS KPOBH. benku 1urazMbl KpoBU M (QyHKIMOHAJIbHAs Ouoxumust ¢op-
MEHHBIX 3JIEMEHTOB KPOBH.

26.  buoxumuyeckue OCHOBbI MMMyHHUTeTa. [IOHATHE O IMTOKMHAX M XEMOKHHAX. Perentopsl
[IUTOKMHOB U XEMOKHUHOB.

27.  YOUXHWHOH, XeJe30-CEepHble OCNKH W LUTOXPOMBI KaK KOMIIOHEHTHI JIBIXaTEJIbHOM LeMu.

Jlokanu3amnus OKUCIUTEIFHBIX MPOLIECCOB B KIIETKE. MUTOXOHAPUH M UX POJIb KaKk OMOIHEepreTuye-
CKUX MallIHH.
28.  AnonTo3, MOJEKYJSPHBIE MEXaHU3MBI aIlOITO3a.

3.2 TunoBbie KOHTPOJIbHBIE 3aJaHUS
1. Ha npumepe cobcTBeHHOM auccepTanuu chopMynupyiTe 1eib U 3aa4i OHOXUMUIECKOTO
UCCJIEIOBAHMsI, COCTABbTE IIJIaH U [IPOrPaMMY 3KCIIEPUMEHTa, 000CHYWTE BHIOOp BUJIA SKCIIEPU-
MEHTAJIbHBIX KUBOTHBIX, TAIbI MPOBEACHUS IKCIIEPUMEHTA.

2. Ha npumepe cobcTBEHHOM AMccepTalMM COCTABUTH OMMCAHUE METOI0B OMOXUMHUYECKUX
UCCIIEI0BaHMIA; 1a00paTOPHOro 000py10BaHHUS.
3. Ha npumepe TeMbl cOOCTBEHHOM AMCcepTallMM BHIOpATh 3a MOCIeAHNE 3 roJ1a )KypHaJIbHbIE

CTaThH, CBSI3aHHbIE C U3yYECHHEM MeTabosIM3Ma KJIETOK (aronTo3/’KM3HECIOCOOHOCTh KIETOK, MEM-
OpaHHBIN MOTEHIIMAT MUTOXOHAPUHN, HAKOIIJIEHUE aKTUBHBIX ()OPM KHCIOPOJA), UX MPOAHATU3UPO-
BaTh, [IOJIFOTOBUTh AHHOTUPOBAHHBIN peepaTuBHBIN 0030p B popmare Te3UCOB JT0KIaIa

4. Ha mpumepe coOCTBeHHON AuCCepTalMK MPEACTABUThH PE3YJIbTAThl CTATUCTHYECKOM 00pa-
OOTKH TMOJIYYeHHBIX JAaHHBIX HAyYHOTO UCCIEIOBAHUSI.
S. Ha mpumepe Tembl cOOCTBEHHOUN AMCCEpTAlMM OILICHUTH M HHTEPIIPETUPOBATH MOTyUYECHHBIE

pe3yNIbTaThl UCMOIB30BAHHBIX JTA0OPATOPHBIX M MHCTPYMEHTAIBHBIX METOJIOB HCCIEI0BaHUN U
HEO00XOUMOTO0 JTOTIOJHUTEIBLHOTO 000PYAOBAHUS

6. Ha npumepe TeMbl COOCTBEHHON AMCCEPTALUU OMUILIUTE Pe3yIbTaThl MOJEKYISIPHO-
TEHETUYECKUX MCCIIEIOBAHUM 110 PETYIUPOBAHUIO META00TMYECKUX MPOIECCOB U BHISIBJICHUIO
HapYIICHUN TPH Pa3IMYHbIX TATOJOTHYECKUX COCTOSHUSAX U 3a00JI€BaHUSX



IMPOI'PAMMA
KaHIMIATCKOro dK3aMeHa 110 crenualbHocTH bruoxumus

O61mme npodaeMbl OMOXUMUH

[Ipenmer u 3agaum OMONOTMYECKONH XMMUU. BHOXMMHUSA B cuCTeMe OMOJIOTMYECKHX JHCILIH-
winH. CBA3b OMOJIOTMYECKOM XUMUM C CONPEEIbHBIMU UCHUIUIMHAME — OMO0(pU3UKOi, Onoopra-
HUYECKOW XUMHUEH, ITUTOJIOTUEH, MUKPOOUOIOTHEH, TeHETUKOH, (usnonorueir. Mecto Ouoxumun B
CHCTEME HayK, CBSI3aHHBIX C (PU3MKO-XUMHUYECKOH Ononoruei. OCHOBHBIE 3Talbl Pa3BUTHS OHMOXH-
MUH. MosekyinsipHas OMOJIOTHS U TeHETHKA U UX CB3b ¢ Omoxumuei. [IpakTuyeckue mpuiioskeHus
O6uoxuMum; OMOXHUMUS Kak (pyHIaMeHTaJabHAs OCHOBa OnoTexHojoruu. HanpaBieHus u mepcrex-
TUBBI Pa3BUTHA OMOXUMUH.

XKusznp kak ocobast popma nBrxeHUs MaTepun. [IpoOiemMa BO3SHUKHOBEHMS KHU3HHU U MIPeJi-
OMOJOrM4YeCcKOl 3BONIONMH. POib CTPYKTYypHOM OpraHu3aluy KJIETKM B SIBICHMSIX XKuU3HU. Kowm-
HapTMEHTALUs BEIIECTB U MPOLECCOB B KJIETKe. 3HAUCHHE 0OMEeHa BellecTB (KaTabosin3M 1 aHabo-
JM3M) B SIBJICHUSIX >KU3HU. [IpUHIMIBI peryssiuu npoueccoB oOMeHa BEIIECTB B KIETKe. [ eHeTu-
yeckas HHPOpMaLUs U ee 3HaueHue. DBOIIOLMOHHAs OMOXUMHUS.

Axanemuku A.H. bax, A.W. Omapun, B.C. I'yneBuu, A.B. IMamnanun, A.H. benozepckuid,
B.A. Durensrapar, A.E. bpaynmreiin, C.E. CeBepuH u UX poib B CO3/JaHUN OTEUYECTBEHHOM KO-
761 OMOXUMUKOB. Pa3BuTHe OMOXMMUM, U €€ CBSI3U C MPAKTHKOW: arpOHOMHUEH, MUKPOOHOJIOTHEH,
OMOTEeXHOJIOrHeH, METUIIMHON U BeTepuHapueil. BaxkHeline xypHaibl, ClipaBOYHbIE U 0030pHbIE
u3nanus no ouoxumun. [lonsarue o OmomHpopmaruke. ba3pl JaHHBIX 0 OEIKOBBIX CTPYKTypax,
JHK-nocnenoBaTeabHOCTIX, (epMEHTAX.

OO01ast xapakTepuCTHKa BEUIECTB, BXOASIIUX B COCTaB OPraHMW3MOB, UX POJIb U 3HAYECHHUE.
Ponp MUHEpaJbHBIX 3JIEMEHTOB, OEJIKOB, JIUIUAOB, YIJIEBOJAOB, BATAMUHOB B OOMEHE BEILIECTB U B
NUTAaHUM YEJIOBEKA U >KUBOTHBIX. KamopuitHOCTh U yCcBOSIeMOCTb MUILEBLIX NPoaAyKTOB. Hezamenu-
Mbl€ (PaKTOPBI MUTAHUS.

POu3NKO-XUMHYEeCKHE OCHOBbI OMOXHMHUH

OU3NKO-XUMUYECKas XapaKTepUCTHKa BOJbl KaK YHUBEPCAIBHOTO PAacTBOPHUTENS B OHOIIO-
rMYecKuX cucreMax. Boja u ee ponb B *UBBIX opraHuzMax. OCHOBHBIE MOHATHUS JIEKTPOXUMHHU
BOJHBIX PACTBOPOB. 3aKOH JIEHCTBYIOIIMX MAcC, KOHCTAHThl AMCCOLMALMM KHUCIOT U OCHOBAaHWUH,
BoZopoaHBINA ToKazarens (pH), Oydepusie pacTBOpbl. OCHOBHBIE (U3UKO-XUMUYECKHUE METOJIBI,
npUMeHsieMble B OMOXUMHUU: criekTpodoromerpus, piayopomerpus, DIIP- u AMP- cnekrpockonus,
XpomaTorpadusi, KaJTOpUMETPHs, JIEKTPOPOpe3, BUCKOZUMETPHS], PEHTI€HO- CTPYKTYPHBIN aHau3.
OCHOBBI XUMUYECKON KUHETHKHU: MOJIEKYJISIPHOCTb Y NOPSAJOK PEAKIMH; KOHCTAHTBI CKOPOCTEH X H-
MUYECKHX peaklui U (akTOphl, BIUSAIONIME HA CKOPOCTU U PaBHOBECUS peakuuid. ['oMOreHHbIN u
TeTEpOreHHBIN KaTaJus3.

CTpykTypa u (pM3MKO-XHMHUYECKHEe CBOHCTBA HU3KOMOJIEKYJISIPHBIX COeUHEHHUIl, BXO-
OSIINX B COCTAB OMOJIOTHYeCKHX 00bEKTOB

[Ipupoanbie aMUHOKHUCIIOTHL. PaznuyHble crocoObl KiaccupuKauuy aMUHOKUCIOT. Obmue
U crenuduueckrue peakuuu (QyHKIMOHAIBHBIX TPYNI aMMHOKHUCIOT. MoHM3anMs aMHHOKHUCIIOT.
MeTtonbl pa3feneHuss aMUHOKHCIOT U nentuaoB. [Ipuponnsie onuronentuasl. [ M0TaTHOH U €ro
3Ha4YeHHEe B OOMEHE BEILIECTB.

AMUHOKHUCIIOTHI KaK COCTaBHbIE YacTu OenkoB. du3nyeckue U XMMHUECKHUE CBOICTBa Mpo-
TEMHOTE€HHBIX aMUHOKHCIIOT. CeneHonyctenH. HenporenHorenusle kuciaoTel. HesameHnMble amu-
HOKUCIOTHL. [lomunenTuasl.

[Tpupoansie yrieBoasl U ux npousBoaHbie. Kimaccudukamnus yrieBono. CTepeoXuMus yr-
neBosioB. Hamborsee mupoko pacnpocTpaHEHHbIE B NMPUPOIE T'€KCO3bl U MEHTO3bl U UX CBOMCTBA.
Kondopmanuss MoHocaxapuaoB. BzaummoripeBpalieHusi MOHOCAaXapHaOB. [JIMKO3WIBI, aMHUHO-,
docdo- u cynpdhocaxapuasl. [lezokcucaxapa. MeTo bl pa3aeneHust U UIeHTU(DHUKAINS YTIIEBOOB.

JIunodunpHble COETUHEHNS U KiIaccupuKanus aunuaoB. JKupHele KUcnoTel. M3omepus u
CTPYKTypa HEHACBIIIEHHBIX >KUPHBIX KUCIOT. [lommHeHachIeHHbIe )KUpHBbIe KUCIOThl. HelTpans-
HbI€ )KUPBI U UX cBoiicTBa. Dochomunuasl. ['nmukonunuasl u cyabpoaunuasl. CTepuHsbl, XoaecTe-
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PHH, JKeIYHbIE KUCIOTHL. JlnonbHble nunusl. [lonspHocTs Mosekynsl pocdarumaoB. Yuactue poc-
baTHI0B U OPYTUX JUIKUI0B B IOCTPOEHUHU Ouosornyecknx meMopan. Bocka u crepouasl. M3omnpe-
HOMJbI. TepreHon bl U KapOTUHOU/IBI.

[lypuHOBBIE M NUPUMUIMHOBBIE OCHOBaHUA. Hykneo3uasl u Hykneotunsl. L{uknnueckue
HYKJICOTHbl. MUHOpHBIE ITypUHOBBIE M NMHPUMUIUHOBBIE OCHOBaHMA. KommiiekcooOpasyromue
CBOMCTBA HYKJICOTH/IOB.

Burtamunbl, KohepMeHTHI U Ipyrrue ONOIOTHYECKH aKTUBHBIE coenHeHus. Pollb BUTAaMUHOB
B MUTAaHUM >KUBOTHBIX M YeloBeka. BuTamMuHbI Kak KOMIIOHEHTHI (hepMeHTOB. JKupopacTBopuMbie
BuTtamMuHbl. Butamun A. KapoTuHouasl U UX 3HaueHHE Kak NpoBUTaMHHOB A. Buramun Jl u ero
obpazoBanue. Butamun E. Butramun K. Hadroxunonsr u youxunon. BomopacTtBopuMbie BUTaMHU-
Hbl. Butamun B1. Katanutnueckue Gpynkiun tTuamuanupodocdara. Butamunst B2 u PP. Yuactue
BuTamMuHOB B2 u PP B mocTpoennu kodepMeHTOB adpoOHBIX M aHa3pOOHBIX JeruaporeHas. Bura-
MuH B6 u ero kartanmutndeckue ¢pyHkuuu. [lantorenoBast kucnora. JlunmoeBas kuciora. Buramun
B12. ®onuesas kucnora u AUTHApONTepUanH. [[pyrue BUTaMUHbI U BUTAMUHOIIOJOOHBIE BEILIECTBA
komruiekca B. Buramun C. @epMeHTaTHBHOE OKHCIEHUE aCKOPOMHOBOM KUCIIOTHL. bruodnaBoHou-
Ibl, pyTUH. BUTaMuHbl — aHTHOKCUIAHTBI. BuTaMuHbl — npokodepMeHThl. BUTaMuHbBI — Iporopmo-
Hbl. [Ipounie m3BecTHbIE B HACTOsIEE BpeMs BUTAaMUHBl. AHTUBUTaAMHHBI. /[MHYKIIEOTH/IHbBIE KO-
depmentsl. Hykneotuasl kak kodepmeHTh. IIpocTarimannnHbl Kak HTPOU3BOJHBIE MOJMHEHACHI-
IICHHBIX XHUPHBIX KUCIOT. brorennpie aMuHbl. AtieTniaxosmH. JKenezonophupuHabl. XI0poQunt 1
JPYrue pacTUTENIbHbIE TUTMEHTHIL.

MuHepanpHbIl cocTaB KJIETOK. MUKpoaneMeHTbl. MeTopl aHaIMTUYEeCKOW OMOHEeopraHu-
YECKOW XUMUHU.

CTpykTypa u cBoiicTBa 6MONOJIIMEPOB

Crneuuncuyeckass pojb OETKOBBIX BEUIECTB B SBICHUSIX JXKU3HU. [IpHHLIMIBI BbIAETICHUS,
OUYMCTKU U KOJIMYECTBEHHOT'O ompenenaeHus Oenkos. [lenTuanHas cBs3b, €€ CBOWCTBA U BIHUSIHUE HA
KOH(pOpMalKio MoJIUnenTuaoB. Teopust ctpoenust 6enkoBoil Monekynbl. KoBajieHTHbIE U HEKOBa-
JeHTHBIE CBsi3M B Oenkax. Paborer A.f. [lanwmieBckoro, D. @umepa, ®@. Cenrepa, JI. [lomunra.
YpoBHU CTPYKTYpHO# opranuzanuu 6enkoB. [lepBuunasi, BropuyHas, TpeTUYHAS U YETBEPTUYHAS
CTpyKTypa OenkoB. Merona omnpefeneHuss NMEpBUYHON CTPYKTyphl Oeika. YTMOpsAO4YeHHbIE M
HEYIOPSAI0YEHHbIE BTOPUYHBIE CTPYKTYpbl. CynepBTopruHble CTpYKTYphI. [Ipumepsl. [IpuHnmns: u
METO/Ibl U3yUEHHS] CTPYKTYphl OenkoB. COOTHOILIEHHE MEXKIY MEPBUUYHON CTPYKTYpOM M CTPYKTY-
pamu GoJiee BHICOKOTO HOpsi/iKa B O€NKOBOI MosieKyse. 3HaueHue TPeTHUHONW CTPYKTYphl OEITKOBON
MOJIEKYJIBI /ISl TIPOSIBJICHUS €€ OMOJIOrM4ecKOM aKTUBHOCTU. AMGUIATHS MOJTUIENTUIHBIX LIETEH.
JlMHaMUYHOCTb CTPYKTYphI Oenka. BennuuHa u Gpopma OenkoBbIX MosieKyl. [ no0ymnspHble U Guo-
puwsipable O6enku. CTpykTypa ¢GubpusuispHbeIx O6enkoB. M3oanekTpuyeckas Touka 6enkoB. Pusu-
YyecKHe U XUMHUYecKue cBoicTBa OesnkoB. MeTozbl n3ydeHus 6enkoB. KoHpopmanmonHas 1uHaMu-
Ka OenmkoBoW MoJekynbl. [lenatypanust 6enkoB u nosnunentunoB. onnuur u pedonaunr. [lame-
ponsl. [Ipuonsl. Kommiekcsl 6eKoB ¢ HU3KOMOJEKYISIPHBIMU COCTUHEHUSMH, O€IO0K-TUTraHIHbIe
B3anMooTHoueHus. ConpBaranus OenkoB. Kpucrammmueckue Oenku. MeToasl onpeneneHus mpo-
CTPAHCTBEHHOT'O DACHOJIOXKEHHUS MOJUMENTHAHBIX wLeneil. OIuromepHble KOMIUIEKCH OEJIKOB.
Knaccudukanus 6enkon. [IpocTeie U cioxHble OeTKU. ATBOYMUHBI, TTI00YJINHBI, THCTOHBI, TPOTa-
MUHBI, IPOJIAMUHBI, TTIOTEIUHBI. POCHONPOTEHHBI, JUITONPOTEUHBI, TIMKONPOTEUHBI, HYKJICOTIPO-
TEUHBI, XPOMOIIPOTEHUHbI (FE€MOIPOTENHBI), METAIIONPOTEUHBI. ['OMOIOrYHbIe OEIKU U TOMOJIO-
TUYHBIE ITOCJIE0BATEIPHOCTH aMMHOKHUCIOT B nonunentuaax. IIpeackazanne npocTpaHCTBEHHON
opraHu3aruu 0ejaKa Ha OCHOBAaHWH MEPBUYHOMN CTPYKTyphl. CeMeicTBa u cymnepceMeicTBa OeIKoB.
[Tporeomuka. Cnenpduueckre METOIbI OUUCTKH OeNKOoB (Xpomatorpadus, dnekrpodope3 OenKoB,
MMMYHOINIPELUITUTAIUS, BBISIBJICHHE U KapTUPOBAHUE MUTOIOB C MOMOIIBI0 MOHOKJIOHAJIbHBIX aH-
TUTEN, yabTpaduibTpanus, U30uparesbHoe ocaxaeHne, oOpaTumas AeHaTypauus). PeakimonHas
CIIOCOOHOCTH OOKOBBIX 1I€TIel aMMHOKHUCIIOTHBIX OCTATKOB B MOJIEKYJIaX HATUBHBIX U J€HATYpUPO-
BaHHBIX OenKoB. B3aumoneiicTBre 6€IKOB U MajbIX JUraHnoB. CTpyKTypa MUOTJIOOMHA, FeMOTJI0-
OWHA U CBSA3BIBAHUE UMHU KHUCIOPOA.



Omnuro- n nonucaxapusl. Jlucaxapuipl U Tpucaxapuabl. Kpaxman v riMkoreH, KieTdyaTka u
TEMULEIUTIONO03bl, UX CTPYKTYpa M CBOMCTBA. ['eTepomnonucaxapuibl, INIMKO3aMUHOITIMKaHbL. [Ipo-
TEOTJIMKAaHbl. MeTO/Ibl M3Y4YECHHUs TIEPBUYHOM, BTOPUYHON U O0Jiee BHICOKUX YPOBHEH CTPYKTYpHOH
OpraHu3aly NOJUCAXAPUIOB, TIINKOIPOTEUHOB U MPOTEOTTIUKAHOB.

[Momumopdusm aMPUPHUIBHBIX COSAMHEHUH B BOJHBIX pPacTBOpax (MHLEIIIBI, dMYJIbCHH,
Jamesuibl, OUCIONWHbBIE CTPYKTYpPBhl). Mozienu cTpoeHust Ouosorndeckux MeMoOpas. JIumocomsl; me-
TOJIBI MX TOJNyYeHHs] W u3ydeHus. Pa3oBble mepexoisl B arperatax aM(pu(UIbHBIX COEIUHEHHH.
[TpoHunaeMocTb OMOJIOTUYECKUX MEMOpaH. DICKTPOXUMHUSI OCMOTHYECKHX SIBICHUNA. MeTOo bl U3y-
4yeHus: OMOJIOTHUECKUX MeMOpaH (penopTepHble METKH, MUKPOKAJOPHUMETpHUs, (IIyOpeCHEHTHOE
30HAMPOBAHUE, CBETOPACCESHUE).

Tunsl HyKIEUMHOBBIX KUCIOT. POib HYKJIIEMHOBBIX KHMCIOT B KMBOM opraHusme. [lonnHyk-
neotuapl. Ctpykrypa JAHK. IlpuHuun KOMIIEMEHTApHOCTH a30THUCTHIX OCHOBAaHWN. MHUHOpHBIE
ocHoBaHus. A-, B-, C-, T- u Z- popmsl JIHK. Cynepcnmpanuzanus JJHK. Ctpykrypa u QpyHKImo-
HupoBanue xpomaruna. JIHK xmopomnacto u mutoxonapuii. JJHK Bupycos u 6akrepuii. [1lnazmu-
apl. OCOOEHHOCTH CTpPOEHHUs Je30KCHpHOOHYKiIenHoBOWH KucioTel. Poms JIHK kxak Hocutens
HacJIeICTBEHHOM HHpopmauuu B kietke. CTpykTypa puOOHYKIEHMHOBBIX KucioT. Tumel PHK:
sepHas, pudbocoMmHas, TpancrnoprtHas, M-PHK. B3anmoneiicTBie 0€IKOB ¥ HYKJICHHOBBIX KHCIIOT.
MeTtoabl u3y4eHusi CTpYKTYpbl HyK-JIEMHOBBIX KucioT. Kiionuposanue JIHK. banku nqaHHbBIX reHOB.
I'ennas unxenepus. ['enorepanus. [IoHaTHE 0 TEeHOMUKE.

O0OMeH BelecTB M JHEPrHH B )KUBBIX CHCTEMax

Kpyrosopot BemectB B 6uocdepe. bruonornueckne 00beKTh KaK CTAllHOHAPHBIE CHCTEMBI.
ComnpsbxkeHne OMOXMMMYECKMX peakuuil. Merabonnyeckue 1enu, ceTd W HUKiIbl. OOpaTUMOCTb
Onoxummuueckux mpoueccos. Karabonnueckue u aHaboaMuecKkue mpouecchl. EMMHCTBO OCHOBHBIX
MeTabOoIMYECKUX MyTei BO BCEX JKUBBIX CUCTEMaX.

depMeHTaTHBHBIN KaTanu3, Oenku-pepmentsl. Mcropus pasButus sH3uMonoruu. [lonstue
0 (hepmeHTax Kak 0 OEIKOBBIX BEIIECTBAX, 00JaAIOMINX KATATUTHYECKUMU (QYHKIIUSIMU. MeToab
BBIJICJICHUSI U OYUCTKH (pepMeHTOB. OCHOBHBIE IMOJIOKEHHSI TEOPHH (PEPMEHTATUBHOTO KaTalln3a.
OHeprust akTUBAlMM (EepMEHTATUBHBIX peakuuil. OOpa3zoBaHHE NPOMEXKYTOUHOTO KOMILIEKCa
«pepmeHT-cyOcTpary, ToKa3aTesibcTBa ero oopa3zoBanus. [lonsTrue 00 akTUBHOM lIeHTpe (pepMeHTa
U METOJIbl ero u3yuyeHus. Teopuss MHIYIUPOBAaHHOTO aKTUBHOIO IeHTpa. KuHeTnka ¢pepMeHTaTHB-
HOTO Karanuza. ObpatuMocTs AeicTBus GpepmerToB. CTarmoHapHOE MPUOIMKEHHUE MPU PacCMOT-
peHun (epMEeHTAaTUBHBIX peakuuid. HaganmpHast ckopocTh (pepMEHTATHBHOM peakiuu U METOJ ee
onpezaeneHusa. YpaBHenne Muxasmuca-bpurrca-Xonaeitna. Koncrtanta Muxasnuca U METOJBI €€
HaxoxJeHus. EnuHuibl aktuBHOCTH (pepMeHTOB. CTaHAapTHASA €AMHUIIA, YAEIbHas U MOJEKYJIp-
Hasi aKTUBHOCTb. AKTHUBHOCTb M 4Hclia 000poToB (epmeHTa. Kpurepuu 4ucToThl (epMEHTHBIX
npenapartoB. /IByXKOMIIOHEHTHBIE U OJIHOKOMITOHEHTHbIE (pepMEHTHI. JJMHAMUYHOCTh CTPYKTYPBI U
(bepMeHTaTUBHBIN KaTanu3. XUMHUYECKHE MEXaHM3Mbl (PEpMEHTAaTUBHOIO KaTajin3a (CEpHUHOBBHIE
npoTeasbl, MUPUIOKCATIEBBIN KaTalu3, KapOoaeruapasa, pubonykieasa u zp.). Kodakropsr B dep-
MeHTaTUBHOM Kartanuse. [IpocteTnueckue rpynnsl 1 KohepMeHTbl. XUMHUEcKas Npupoaa kKodep-
MeHTOB. KodepmeHTs! annpaTinueckoro, apoMaTi4eckoro U reTeporuKIMYecKoro psjaa. ButamMunbl
KaK MpeAIeCTBEHHUKN KOPEpPMEHTOB. 3HAaU€HNE METAJIOB Ui JeiicTBus ¢pepmenToB. Heremuno-
BBIEXKENe30MpoTenabl. BiusHue Gu3nyeckux 1 XuMHYECKUX (PakTOpOB HA aKTUBHOCTH (DEPMEHTOB.
JeiicTBre TemiiepaTypbl U KOHLIEHTPALUU BOAOPOAHBIX HOHOB. Crienupuyeckue akTHBaTOpPhl U MH-
ruOuTOpHl (PEPMEHTATUBHBIX MpolieccoB. MexaHu3M HHruOuMpoBaHus ¢GepmMeHToB. OOpatumMoe U
HeoOpaTuMoe, KOHKYPEHTHOE U HEKOHKYpEeHTHOE MHTHOupoBaHue. M3ocTepudeckue M aiocTepu-
YyecKHe JUraHabl-perynsatopsl. KoonepatuBHOCTh B (hepMEeHTAaTUBHOM KaTainze. DepMeHT Kak Mo-
JeKyJsipHas MamuHa. MoJenu KOONepaTHBHOTO (QPYHKIMOHUpPOBaHUS (pepMeHTOB. Jlokamuzanus
depmenToB B kietke. Cneunpudnocts pepmeHToB. Kiaccudukanus GepMEeHTOB U €€ IPUHIHIIBL.
OxcunopeaykTassl, BakHelMe npeacrasurenu. Tpancdepassl, BakHee npeacrasutenu. ['ua-
poJa3bl, pacpoCTpaHEHUE B IPUPOJIE, BAKHENIINE NIPEICTABUTENN, 3HAUEHNE UX B MUILEBOM TEX-
HoJIOruH. JInasel, BakHeWIIMe npeacTaBuTend. M3omMepassl, BakHeHIMe npeacTaBuTend. Jiurasel,
BO)XHEHIINE MpPEACTaBUTENU. Perynsuus akTUBHOCTH M CHHTE3 (DEPMEHTOB. AJUIOCTEpHUYECKHE

9



depmentrsl. Teopus uHIyHHpoBaHHOTO cuHTe3a (hepmeHTOB YKako6a m MoHO. MHOXECTBEHHBIE
dbopmbl GpepmerToB, uzohepmeHnTol. MynbTudepmerTasie cuctemsl. [lupyBaraeruaporenasa. Um-
MOOWIN30BaHHbBIE (epMeHTHI. Mcnonb3oBanue (hepMEeHTOB B OMOTEXHOJIOTUU U MEIUIUHE. DH3H-
MoTtepanus. [lonsarue 06 ab3umax. Pudo3umsl.

OcHoBHble MOHATHS OnodHEpreTHKU. AT® — yHUBepcaltbHbBII HCTOYHUK SHEPTHU B OMOJIO-
rudeckux cuctemax. CoelMHEHUs C BHICOKMM IOTEHILMAJIOM IEepPeHoca TPYII - MAKPOIPTrHUECKHe
coeauHeHus (Hykieo3uJ au- u tpudocdarsl, mupodocdar, ryanuannpocdartsl, auiTuodhups!).
OHeprerudeckoe comnpspkenue. GocopriibHblil moTeHuuan kietku. Hykneosun nu- u tpudocdar-
KMHa3bl. AJICHUIaTKUHA3HAs U KPEeaTHHKUHA3HAas peakluu.

TepmunanbHoe okuciaeHre. MexaHu3Mbl akTuBauuu kuciopoaa. Oxcuaassl. KodepmeHTs
OKHUCJIMTEITbHO-BOCCTaHOBUTENBHBIX peakumii (HAI+/HAIH, HAA®+/HAJI®H, ®MH/OMH-H2,
DOAI/DANI-H2). DnexrpontpanchepasHbie peakiuu. Y OMXUHOH, JKeJe30-CEpHbIe OCIKH U ITUTO-
XPOMBI KaK KOMIIOHEHTHI JIbIXaTeJIbHOMN Lienu. Jlokannu3anusi OKUCIUTEIbHBIX MIPOLIECCOB B KIIETKE.
MUTOXOHJIpUM U UX POJIb KaKk OMO3HEepreTnyeckux MamvH. JIokamu3anus 3JeKTpoH-TpaHcdepas B
ouonornyecknx mMemOpanax. CTpyKTypa JbpIXaTelabHON Hend. XUMHOCMOTHYECKas TEOpHUs COMpsi-
KEHUsI OKHCITUTENIBHOTO (ochopriinpoBanusi U TkaneBoro abixanus. [J[JH u ero 3nauenwue. [{uk-
JMYECKUI BEKTOPHBIN MepeHoc MpoToHa. bruonornueckrue reHepaTopbl pa3HOCTH AIEKTPOXHUMUYE-
CKHUX TOTEHUHUATIOB HMOHOB. DIIEKTPOXMMHUYECKOE COMPSHKEHHE B MEMOpaHaX M OKHUCIHUTEIbHOE
docthopunmupoBanue, cuare3 ATD. MexaHU3MBI OKUCIUTENHLHOTO M (OTOPOCHOPUINPOBAHUS.
Pazo6murenn u monodopel. MexaHu3Mbl pa3o0IIeHHUs] OKUCIUTENBHOrO (ochopunupoBanus u
TKaHeBoro fapixanus. AT®-a3sl ux crpoerne u pyHkuus. OOITHOCT MEMOpPaHHBIX MpeoOpa3oBaTe-
Jeil MUTOXOHAPUH, XJIOPOIIACTOB U XpoMaTohopoB. DPGHEeKTUBHOCTh aKKyMYJISIIUU YHEPTHH, CO-
NPSOKEHHON ¢ TIEPEHOCOM DJIEKTPOHOB. AJIbTEpHATHBHBIE (DYHKIIMH OMOJIOTHYECKOTO OKHCIICHUSI.
Tepmorenes. [[pixatenbubie enu MukpocoM. Llutoxpom P-450 u okucnurenbHas JeCTPYKIUS Kce-
HOOMOTUKOB. AKTHUBHBIE (DOPMBI KHCIOpOAa, MX 0Opa3oBaHHWE W 00E3BPES)KUBAHHE. 3HAUCHUE aAK-
TUBHBIX (hOpM KHcIopoa A GYHKIIMOHUPOBAHUS KIETKH.

CBer — UCTOYHMK XU3HU Ha 3emiie. POTOCHUHTE3 KaK OCHOBHOW MCTOYHMK OPraHUYECKHX
BeniecTB Ha 3emiie. Pa6otel K.A. Tumupssesa. PactutenbHble TUTMEHTHI, XJI0pOQUILIBL. XpoMaTo-
rpadudeckuii meton C. llBeta u ero nmpuMeHeHue B coBpeMeHHOW Ouoxumuu. CTpykrypa (HoTo-
CHUHTETHYecKOoro ammnapara. CTpoeHHe U COCTaB XJIOPOIIACTOB. MOJIEKyIIpHble MEXaHU3MbI (PYHK-
LIMOHUPOBAHUS XJIOPOIIACTOB. XJIopohuil U (GOTOCUHTETHUECKHEe aHTeHHbl. CTpykTypa (oTo-
CHUHTETHUYECKUX PEAKIIMOHHBIX IeHTpoB. ['eHeparus u posib AT® B npoueccax gorocuntesa. Po-
TOJIM3 BOJIBI U CBETOBBIC peakiuu npu ¢otocuntese. Paborsr A.Il. Bunorpanosa. TemHOBBIE peak-
un npu ¢porocuntese. Geppenokcunsl. [lukn KaneBuna. [IppuMeHeHne MedeHbIX aTOMOB TPH U3Y-
YyeHUU OOMEHa BEIIECTB, B YaCTHOCTU, XUMH3Ma GoTocuHTe3a. Poib murmeHToB B mpoiecce GoTo-
cuHte3a. Xemocunres. MccnenoBanus C.H. Bunorpaackoro. XumusM xemocuHTtes3a. I'eHepanus u
poas AT® B mporeccax XeMOCUHTE3A.

bruoxumus numeBapenus. OpranHas cneun(UYHOCTh NHILEBAPUTENIBHBIX MPOTEas3, JIMnas,
rko3uaas. Pacmang OenkoB, JUMMIOB U YIJIEBOJIOB B Ipoliecce MuileBapeHus. Posb jkemuHbIX
KHCJIOT B MeTabonu3Me JTUNOQMIbHBIX coeanHeHui. [IprcTeHoYHOe nuIeBapeHre B KUILECUYHUKE.
Tpancnopt mMetabonuToB yepe3 Ouoiorndyeckue MeMOpanbl. [loHsTHE 00 aKTUBHOM TpaHCIOPTE,
CEKpELNH, MNHOLIUTO3E.

VYrneBoabl U ux ¢epMmeHTaTuBHble npeBpamieHus. dochopHbie 3GuUpHl caxa-poB U POJb
dochopHOI KUCIOTHI B MpoLeccax MPEBPAIICHUs YIIIEBOIOB B opranu3me. OepMeHThl, KaTalu3u-
pYIOIIFE B3aUMOTIPEBPAIICHHs caxapoB U oOpazoBaHue (pochopubix 3¢upoB. [IpoayKkTel okucie-
HUS ¥ BOCCTAHOBJIEHMSI MOHOCAXapHuIoB. Poib MHOIOaTOMHBIX CIMPTOB B YIJIEBOJAHOM OOMEHE.
OO0pa3oBaHre YpOHOBBIX KHCIIOT U OMOTeHe3 NEHTO3 y pacTeHui. [ TuKo3upl U 1yOuiIbHbBIE Bellle-
CTBa, UX CBOMCTBA, (hepMEHTATUBHbIE NMPEBPAIICHUS U POJIb B MUIIEBOI MpomblnuieHHOCTH. Dep-
MEHTBI, TUApoNu3ytolme onurocaxapuasl. Hykieosugaudocdarcaxapa u ux poiab B OHOCHHTE3E
OJIUTOCAaXapuI0B U MojucaxapuaoB. I muko3untpancdepassl. Amunasel. Pacnpoctpanenue B npu-
poJie U XapaKTepUCTHKA OT/IEIbHBIX aMuia3. Poib amMuiaa3 B MPOMBIIUIEHHOCTH M MUIIEBAPEHUH.
B3aumonpespaiienus kpaxmania 1 caxapo3sl B pacTeHUsAX. buocunres kpaxmana u riavkoresa. ITo-
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TUQPPYKTO3UIBI, KIETYaTKa W TEMHIICIUTIOJIO3b], UX CBOMCTBA, (DEPMEHTATHUBHBIC MPEBpAICHUS U
pOJIb B MUIIEBOM MPOMBIIIEHHOCTH. ['eTepornonucaxapu/pl, IIM-KO3aMUHOTIINKAHbI, UX CHUHTE3 U
ydacTue B IOCTPOCHUU COEAMHUTEIbHON TKAaHU. YTJIEBOJbI BOAOPOCIEH (arap, albruHOBasi KMCIIO-
Ta, kKapparuHat). OO01miasi XapakTeprCTUKa IMPOIECCOB pacmaia yriieBoAoB. [ TMKOIN3 U TIIMKOTeHO-
U3 KaKk MeTaboiuyecKkas cuctema. B3anMOCBS3b IPOIECCOB TIMKONIN3a, OPOXKEHUS U JIbIXAHHSL.
CnupToBoe, MOJIOYHOKHUCIIOE, MacisTHOKKCIoe Opokenue. Paboter JI. Ilactepa. 3HaueHune paboOThI
O. byxuepa. OcHOBHBIC U MOOOYHBIC MPOAYKTH OpokeHUs. XUMH3M aHadpPOOHOTO U a3POOHOTO
pacnana yrieBojoB. CTpyKTypa U MEXaHHU3M JEUCTBUS OTAENbHBIX ()EPMEHTOB TNIMKOJIN3a U TJIU-
KOreHom3a. DHepreTudeckas 3 (HeKTHBHOCTh TIIMKOJIH3a, TIIMKOTEHON3a U OpOokeHus. A3pOOHBII
U aHa’pOOHBIN pacnaj yrieBoAoB. MexaHu3M OKHUCIICHUS MUPOBHUHOTPATHONW KUCIOTHI. LIuKki nu-
KapOOHOBBIX M TPUKAPOOHOBBIX KHUCIOT. DHeprerudeckas d¢pdexkTuBHOCTh nukia. CTpykTypa U
MEXaHHU3M JIEHCTBUS OTIENbHBIX (DEPMEHTOB IUKJIA JU- U TPUKApOOHOBBIX KuUCIOT. [Ipsamoe okuc-
nenue yriaeBoqoB. [lento3odocdarubiii myts. [uokcunaTHeii mukin. OO6pa3oBaHUE OPraHUIECKIX
KHUCJIOT B PaCTEHUSIX U MPHU TaK Ha3bIBAEMBIX «OKHUCIUTENbHBIX OpoxkeHusax». ['mokoneorenes. Pac-
TUTEBHOE ChIPbe M MUKPOOMOIIOTHUECKUE MPOIECChl KaK NCTOYHUK MHUIIECBBIX OPTaHMYECKUX KHC-
JIOT.

JInnosn3. @epMEHTATUBHBIA TUIPOIIN3 )KUPOB. JIMnasel, pacpoCTpaHEHUE B IPUPOJIE U Xa-
pakTepucTuka. JIMmokcureHasbl, X CBONCTBA, MEXAaHU3M JICHCTBUS U POJIb B MHILEBOI MPOMBIIII-
aeHHOCTH. OKUCIUTENBHBINA pacha XKUPHBIX KHUCIOT. DHepretudeckas 3(p¢GeKTUBHOCTh pacraja
JKUPHBIX KHUCIOT. Ponb kapHUTHMHA B MeTabOIMUYECKUX MPEBpAIIEHUSX XUPHBIX KUCIOT. bera-,
anbQa- U oMera-oKUcJIeHue KUPHbIX KUcaoT. KosH3zuM A u ero ponb B nporeccax 00OMeHa KUPHBIX
KucoT. 4-hochomanTeTenH U ero pojb B OMOCHMHTE3€ KUPHBIX KUCIOT. BHOCHHTE3 KHUPHBIX KHC-
not. CuHTa3a )XUPHBIX KUCIOT. buocunres tpurnunepuos. [IpeBpaiienne KUpoB MpU CO3pEBaHUU
U TpopacTaHud ceMsiH U 1maojnoB. depmeHTatuBHbIe TpeBpaiieHus docdarunoB. CtpoeHue u
¢ynkunun MemOpaH B KieTke. 3HaueHue (GocdaTuIoB B MUIICBON MPOMBIIUICHHOCTH. bruocuHTes
XOJIECTepUHA U €ro peryisnus. 3HadeHHe XojecTepuHa B opranusme. CHHTE3 KEMTYHBIX KHCIOT.
Crepouipl Kak nmpoBuTamMuHb 1. DdupHBIE Macia U UX MpeBpalieHrue B pacteHusX. Kayayk u ryt-
Ta. buocuHTe3 U30MPEeHOUI0B, TEPIICHONIOB U KAPOTUHOUIOB.

[lytu BKIIIOUEHUS yTiepoja, a30Ta, Cepbl U JIp. HEOPraHUYECKUX COEIUHEHUI B OpraHuye-
CKHE BEUIECTBA. ACCUMMIISIIIUS MOJIEKYJIIPHOTO a30Ta U HUTpaToB. HuTporenasa, HUTparpeaykrasa
U HUTpUTpeayKTa3a. [lepBUYHBIN CHHTE3 aMUHOKHUCIIOT y PACTUTEIBHBIX OPTraHW3MOB U MUKPOOOB.
3aMeHUMbIE U HE3aMEHHMbIE aMUHOKHUCIOTHL. [lyTH MOBBINIEHHS MUIEBOM IIEHHOCTH PacTUTENb-
HBIX OenkoB. KeToKHCIOThl Kak MpenecTBeHHUKN aMUHOKHUCIIOT. [Ipsmoe amunupoBanue. [lepea-
MUHUPOBAaHWE U JAPYTUe MyTH TpPEeBpalIeHHUs aMUHOKHUCIOT. AMuHOTpaHcdepasbl. [pyrue mytu
OMOCHHTE3a aMHUHOKHUCIIOT. BTopuuHoe 00pa3oBaHMEe aMUHOKHCIIOT MpHU Tuapoiuse oenkos. Crie-
nupuYecKuil pacnaj u IpeBpalieHus OTAENbHbIX aMUHOKUCTOT. [IpoTeonutuieckre pepMeHTh —
NEeNTUATHAPOIIa3bl, 00Ias XapakTepuCcTUKa U pacnpocTpaHeHue B npupoje. OTaenbHble npeacTa-
BUTENH (TIETICHH, TPUIICHH, XUMOTPHUIICHH, TIATlalH, CHIYYXHBIA (EpPMEHT, aMHHO- U KapOOKCHIe-
TUJIa3bl, JJCUITMHAMUHONIENTHIa3a). AKTUBUPOBAHKUE MPOTENHA3 TUIA MananHa CyIb(PruIpuiIbHBIMUA
coenquHeHUsIMU. JIn3ocombl. Mcmonb30BaHne MPO-TEONUTUYECKUX(PEPMEHTOB B MPOMBIIILIIEHHOCTH
U MenuuuHe. buoxumus pacnaga aMHMHOKUCIIOT. Jle3aMUHUpOBaHME aMUHOKHUCIIOT. TUIBI e3aMHU-
HUpoBaHusA. Ponp acmaparvuHa, TIIOTaMHHA U MOYEBHMHBI B oOMeHe a3oTa. OpHUTHUHOBBINA IUKIL.
CTpyKTypa U MEXaHU3M JEHCTBUS TpaHCAMUHA3 U OTHEIbHBIX (DEPMEHTOB LIMKJIa MOYEBUHOOOpa-
30BaHUSA. AMUHBI U aTKalOWIbl, TyTH UX 00pa30BaHus U MpeBpalieHui. Pacnan HykIeonpoTeHHOB.
Hyxneassl. CuHTe3 U pacmaj] MypUHOBBIX HYKJIEOTHAOB. Y peoTenus, ypuKOTeIns U aMMOHUOTEIHSI.
CuHTe3 U pacnaja NMUPUMHIMHOBBIX HyKIeoTun0B. CuHTe3 rema. Pacman rema u o6e3BpekruBaHue
OmnnpyouHa.

MonekynsipHble OCHOBBI MOABUXHOCTH Ouonorndeckux cucteM. CTpyKTypa MOMEpeyHo-
moJiocaToil M Thaakoi MyckynaTypbl. CokpartutenbHble Oenku. Mojgenn (yHKIIMOHUPOBAHUS
MblI. [TogBUKHOCTB )KTYTUKOB U PECHUYEK Y MUKPOOPTaHU3MOB.

[Tonnepxanre HOHHOTO ToMeocTa3a KieTok. TpancnopTHbie ATda3b1 1 HOHHBIE KaHAIBI.
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bruoxumuueckue OCHOBBI Iepeiayll HEPBHOI'O UMMYibca. VIOHHBIE MMOTOKU MPU BO30OYXKIIE-
HUU HepBa. CHHANTHYECKas repeaada Bo30yxaeHuss. MeauaTophl IIEHTPaTbHONH HEPBHOM CUCTEMBI.
ALIETUIIXOJINH, alleTUXOJIMHACTEPA3a, peLenus aleTUIXoJluHa. PerenTop aneTmixoauHa Kak npu-
Mep JINTaHJ-3aBUCUMOT0 HOHHOI'O KaHaJIa.

XpaHeHue U peanu3anus reHeTnyecko nHpopmanumn

[Tonsitus ren u onepoH. KiieTouHblii UK. AKTUBHBIA U HEAKTUBHBIA XpoMaTUH. CTPYKTY-
pa xpomocoM. Poiib HyKJIEHHOBBIX KHCJIOT B OMOCHHTE3€ 0eTKOB. BHOCHHTE3 HYKIIEHMHOBBIX KHCIIOT
n JIHK-nomumepaszbl. Penmukanua JAHK. Hukinueckas JIHK u TexHoiorusi BKIIOYEHHUSI T€HOB B
wia3Muasl. MyTanuu 1 HanpasieHHbIH mytarenes. Paboter C. Ouoa u A. Kopubepra. PHK- nonu-
Mmepasbl. MHpopmanmonnas PHK kak mocpennuk B nepenaue unpop—manuu ot JJHK x pubocome.
Cunte3 MPHK, mpouecc tpanckpunuuu, nHpopMocoMbl. [1oCTTpaHCKPUIIIIMOHHBIA MPOLIECCHHT
MPHK. buocunre3 6enka. AktuBupoBanue amMmuHOKUCIOT. Tpancnoptaeie PHK u ux pons B mpo-
necce 6mocunHresa Oenka. 'enernueckuii kox. Pubocomser: cTpykrypa, coctaB u QpyHKIuu. Mexa-
HU3M CUMTHIBaHUs HMH(popManuu B pubocomax. [Ipouecc Tpancnsuuu. MHuNManus TpaHClIaLuy,
anoHranus 1 tepmuHanus. [lonmucomel. Perynsnus cunresa 6enka. IlocTTpaHcisiiinoHHbIE U3MEHE-
HUS B MOJIEKyJie Oeika, mpoueccuHr. TpancnopT 0enKkoB, UX BCTpauBaHUE B MEMOpaHBI, U IPOHHU-
[[aeMOCTh OMOJIOTHYECKUX MeMOpaH i onononaumepos. [Ipodaemsr knonnposanus JHK. LenHsie
MOJIMMEpa3HbIe PEAKIINN HYKJICHHOBBIX KHCIOT U UX IPUMEHEHHE B OMOJIOTUU U METUIIHE.

B3anMocBs3b U pery/sinys NpoueccoB 00MeHa BellleCTB B OpraHu3Me

EnunctBo mporeccoB oOMeHa BemiecTB. CBsi3b MPOIECCOB KaTaOOIM3Ma M aHa0OIU3Ma,
HHEPreTUUECKUX M KOHCTPYKTHUBHBIX IPOLECCOB. DJHEpreTuka oOMeHa BellecTB. B3aumocBssb
MeXy oOMeHaMH OEJIKOB, yIJIeBOJOB, KUPOB U IunuaoB. KimtoueBsie ¢pepmentsl. CiocoObl pery-
JTMpoBaHUs MeTabonm3Mma. PerymupoBanue skcnpeccun reHoB. HacnenctBennsie 6onesnu. [locTt-
TPaHCISAMOHHAS KOBaJeHTHass Mojaudukamus OenkoB (BHYTPUKIETOUHbBIE MPOTEa3bl, MPOTEUHKU-
Ha3bl, poTerH(ocdaraspl), METHINPOBAHUE, TITMKO3UINPOBAHNE, aMUIMPOBAHKIE H JI€3aMUIHPO-
BaHuEe W Jp. Moaudukanuu. PerynupoBaHue akTUBHOCTH (PEpMEHTOB CyOCTpaToM, MPOIYKTOM U
MeTaboauTaMu. MoJeKyIsipHbIe OCHOBBI TOMEOCTa3a KIIETKH.

KpoBs, mnasma, numda. Tpancnopt kuciopoaa sputrpountamu. Kpussie guccoruaniu Ok-
cureHupoBaHHoro remoriaobuna. Kapookcuanruapasa. bydepusie cucremsr kpoBu. Cucrema cBep-
ThIBaHHUsS KpOBU. benmku mia3mbl KpoBU M (DYHKIIMOHANbHAS OMOXUMHUS (POPMEHHBIX IIEMEHTOB
KpoBH. buoxumuueckue ocHOBbI UMMYHUTETA. [IoHATHE O LIMTOKHMHAX W XeMOKMHaX. Penentopsl
LIUTOKMHOB U XEMOKHHOB.

I'opmonsl. Knaccuduxkarus ropmonos. Penenropsl ropmoHoB. TkaHeBasi M BUI0BasI CIIEIIH-
(GUYHOCTH penenTopoB ropMOHOB. ['OPMOHBI ¢ TpaHCMEMOPAHHBIM MEXaHHU3MOM JAEUCTBUS. MeM-
OpaHHBIC PELETITOPBI U BTOPUYHBIE MTOCPEIHUKHU. AleHUIaTIMKIa3a u pochoaudcrepasa. [[-AMD
KaK BTOPMYHBI MecceKep U KOoBaJleHTHas Moaudukanus Oenkos-pepmentoB. G-6enku. Penen-
TOp3aBUCHMbIE HOHHBIE KaHabl. IHO3UTON-Tprdochar u Ca2+ kak BTopuyHbIe MOCpeaHUKHU. ["op-
MOH3aBUCUMAas XUMHUeckas Moaudukanus Oenkos. [Iporennkunassl. [Ipocrarnanauasl. BuyTpu-
KJIETOYHBIE U SIJIEPHBIE PELEITOPHl TOPMOHOB, X BIIMSHUE HA JKCIPECCHIO T€HOB. CTUMYISTOPHI
pocTa pacTeHH 1 MUKPOOPTaHU3MOB; TepOULIUIbl; AHTUOMOTUKH; (PUTOHLIUBI M UX PETYISTOpHAS
poiib. Perienius cBeTa )KUBBIMU CUCTEMaMU. ATIONTO3, MOJIEKYJISIpPHbIE MEXAaHU3MBbI arlonTo3a U Mu-
TONTO3A.
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LIAXCSI TUISPOB
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http://www.studmedlib.ru/book/ISBN9785970412879.html peeype
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