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1. OBJIACTb, OFBEKTHI, BUJl (BUJIbI) TIPO®ECCUOHAJBHOM JESATEJbHOCTH
O6sacTh nNpogecCHOHAILHOI 1eSITEJILHOCTH — 00pa30BaHue, COLMANbHAS cdepa, KyIbTypa.

O0bexkTHl MPOecCHOHAILHON eI TEILHOCTH — OOyueHHUE, BOCIIUTAHKUE, Pa3BUTHUE, TPOCBEIICHNUE,
00pa3oBaTeIbHbIC CUCTEMBI.

Bua (Buabl) npodeccnoHabHOl AeATEJIbHOCTH — I1€1arornyecKast.

Ilepeyens mpogecCHOHANILHBIX 3a4a4, pellleHHe KOTOPBIX NMPeIycCMATPHUBAETCsl B Mpolecce
NpenoiaBanus TUCIHIIHHBI:

- o0yueHue U BocruTanue B chepe 0Opa3oBaHUsl B COOTBETCTBUU C TPEOOBAHUSIMHU 00pa30BaTEIbHBIX
CTaH/IapTOB.

2. EJIb OCBOEHUA JUCHUIIJINHBI

ILleab ocBoeHMs AWUCHMIVIMHBI —  chOpPMHUPOBATH Yy CTYJICHTOB 3HaHUS O COJACpPXKAHWUHU,
TEOPETHUYECKUX U MPAKTHUYECKUX 33a/a4aX MOJIEKYJISIPHOM OMOJIOrMu Kak HayKd 00 OCOOEHHOCTSIX CTPOEHUS
U CBOWCTB MOJIEKYJ, O0ECIEUMBAIOIIUX CYLIECTBOBAaHUE OMOIOrHMYeckoi (hOpMbl IABMIKEHHUS MaTEpuu; ee
MECT€ U PO B KOMIUIEKCE HAyK, COCTaBJSIOIIMX COBPEMEHHYIO (DU3MKO-XUMHUECKYI0 OHOIOTHIO
(Onoduszuka, 6MOXUMHUSI, MOJIEKYJIsIpHAsE OMOIOrHsl, OnOOpraHnyecKass XuMus).

3. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

JuctumnuHa «MomnekynspHas OHONOTHS» OTHOCUTCS K 00s3aTeNbHBIM TUCIUIUTMHAM BapUaTUBHOM
yactu broka 1 JJucuummmasl (moxynu) (b1.B.O/1.15).

Jucuunimza «MonekynsipHas OMOJIO0TUs) ONMUPAECTCsl HA 3HAHMSI, YMEHUS, HAaBbIKU, MOJYYECHHbIC B
nporecce u3ydenus mucturuimH «O6mas xumus» (b1.B.OJ1.1), «buonorunueckas xumus» (b1.B.OJI.13),
«Oprannueckas xumusk» (b1.B.O/1.25).

Conepxxanue JUCHMIUIMHBL «MosekynspHas OWONOTHs» BBICTYHNAeT ONOpPOM s OCBOEHUS
coneprxanus aucuuriaud «Oprannyeckuit cunres3» (b1.B.0/1.32), «OcuoBsl 6uorexnonorun» (b1.B.0O/1.19),
«'eneruxa» (b1.B.O/1.14), mnst npoxoxxaeHus npaktuk bioka b2.
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4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA 110 JUCHUIIJIMHE

IlnanupyeMble pe3yJabTaThl 0CBOEHHSI 00pa30BaTeJIbHOM

NPOrpaMmbl

Kon HaunmeHoBaHue CTpyKTypHBIE 3JIeMeHTbI Pe3ynbTaThl 00y4eHus: 1o

KOMIIeT KOMIIeTeHIIUH KOMIIeTeHIIUH AUCHHUILINHE

CHIUH

IK-1 | rotoBHOCTH 31 (IIK-1): mpemnogaBaeMble | 3Hamb:
pean30BbIBATh IIPEIMETBI B npenenax | - TEOPETUYECKYIO OCHOBY
o0pazoBaTebHbIE TpeOoBaHUI (benepanbHBIX | MOJEKYISIpHON O6uonorun B
IIPOrpaMMBI II0 | TOCYAAapCTBEHHBIX rnpeaenax TpeboBaHuit

y4eOHBIM TMpeaMeTam
B COOTBETCTBUU C
TpeOOBaHUSIMU
00pa3oBaTeIbHBIX
CTaH/IapTOB

00pa3oBaTeIbHBIX CTaHAAPTOB H
OCHOBHBIX
001eo0pazoBaTeIbHBIX
pOrpaMM, UX HCTOPUIO U MECTO
B MHPOBOH KYJIbType U HayKe

denepalbHBIX ~ TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U
OCHOBHBIX 00pa3oBaTeNbHBIX
porpamwm;

- MOJIEKYJSIDHBIE ~ MEXaHU3MBI
COXPaHEHUs, BOCIIPOM3BENEHUSA U
peanm3anuu T€HETHUECKOH
uHboOpMallUl B KIETKE U B
IIPUPOJIE B LIEJIOM;

- (yHIaMEHTAJIbHbIE MPUHIIUIIBI
peryisanun OCHOBHBIX
MOJIEKYJISIPHO-T€HETHUECKUX
IIPOLIECCOB: peIUIMKaLNH,
TPAHCKPUIILIUU U TPAHCISINH;

- MOJIEKYJIIpHBIE OCHOBBI
HACJIEICTBEHHOCTH, U3MEHUYUBOCTHU
1 DBOJIIOLINN;

- OPUHLKNBL W CTpaTeruu
FCHETUYECKOM  HMHJKEHEpUU U
BO3MOXKHOCTH €€ HCIOJIb30BaHUS B
OMOTEXHOJIOTUHY;

- OCHOBBI MyTareHe3a, MyTarcHHbIE
s ekt IIPUPOIHBIX u
aHTPOIOICHHBIX (PaKTOPOB;

- MOJIEKYJISIPHBIE OCHOBBI
peryisluyd  KJIETOYHOro  IIMKIIA,
mudGepeHITPOBKH, pa3BUTHS,
CTapeHUusi U IPOrpaMMHUPYEMOMU
KJIETOYHOM CMEpTH;

VY1 ([K-1): rmuraHupoBath U
OCYIIECTBIIATh YUEOHBIN MPOIECC
B COOTBETCTBUM C OCHOBHOWU

ymemu:
- IUIAHUPOBAaTb M OCYILIECTBIIATH
y4eOHBIN TPOIECC B COOTBETCTBUH

o011eo0pa3zoBaTeIbHON C OCHOBHOW  00Opa3oBaTeIbHOU
MIPOrpaMMOu IPOrpaMMON;
B2 (IIK-1): HaBBIKAMU | 681a0emb:

IUTAHUPOBAHHUSI M TMPOBEACHUS
yueOHBIX 3aHITHIA

- HaBbIKaMU I[UIAHUPOBAHUSA U
POBEICHHsI YIeOHBIX 3aHATUH
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NERArOrMYECKMA
YHMBEPCUTET

5. OFBEM JUCHHUIIJINHBI

ouyHasi popMma 00yueHuUsn

Buabl yueOHoii 1eATEJIbHOCTH Bcero Cemectp
qacos/3.e. 7 8
OO0mast Tpy10eMKOCTh 144/4 7212 7212
KonraktHas pabora 54 36 18
Jlexnun 22 14 8
CemuHapbl 32 22 10

HpaKTI/ILIeCKI/Ie 3aHATUA - - -

PyKkOBOACTBO MPAKTUKON -

[IpomeskyTodHas aTTecTaius, B TOM YHCIIE 36 - 36

KypcoBas paboTa (KypCOBOH IPOEKT) - - -

KOHTPOJIbHAA pa60Ta - - -

3a4yer - - -
3a4€eT C OLIEHKOU - - -
JK3aMeH - JK3aMeH
CamocrosiTennbHas padboTa 54 36 18
3a04Has opmMa o0ydyeHHus
Buabl yueOHO# qesiTeJIbHOCTH Bceero Cemectp
4yacos/3.e. 7 8
O61m1ast TPYA0EMKOCTh 144/4 7212 7212
KonTakTHas pabdora 14 14 -
Jlexnun 6 6 -
CemuHapsl 8 8 -

IIpakTryeckue 3aHsITHs - - -

PykoBOACTBO mpaKkTHKON - - -

[IpomesxyTouHas arTecTalus, B TOM YHCIIE 9 - 9

KypcoBas paboTa (KypCOBOH IIPOEKT) - - -

KOHTpOJIbHAs paboTa - - -

3a4€T - - -

3a4Y€eT C OLIEHKOH - - -

OK3aMCH - OK3aMCH

CamocTrosTenpHas paboTa 121 58 63
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6. COAEP)KAHUE JUCHUIIJIMHBI

6.1. PA3JAEJIBI JUCIIUITJIMHBbI

o4Has ¢opMa o0ydeHHsA

KonTakTHas padora
Ne Cam.
Copep:xaHue pa3eioB Cemuna | IIpakr.
n/n Jlexknun paborta
pbl 3aHATHS
7 cemecTp
1. | Beenenue. McTopusi BO3ZHUKHOBEHHS M pa3BUTHUS 2 5 ) 8
MOJICKYJIIPHOM OMOJIOTHH.
2. | Metoapl MOJIEKYJIApHOW OHOJIOTHH. 4 4 - 8
3. | Monekynsipaasi OM0JIOTHsl HYKJICHHOBBIX KHCIIOT. 4 8 - 10
4. | MonexynspHas OH0IOTust OEIKOB. 4 8 - 10
14 22 - 36
8 cemectp
5. | MexxMoneKymsipHble B3aUMOJICHCTBHS U WX POJb B 4 4 i 6
(O YHKIITMOHUPOBAHHUH KUBBIX CHCTEM.
6. | MonekynspHble MEXaHU3Mbl PETYIALHUU KJIETOYHOTO 5 4 ) 5
1uKIa, TuhHEepeHIINPOBKU, Pa3BUTHS M CTAPECHHUSL.
7. | IlepcrieKTUBBI pa3BUTHSI MOJICKYJISIPHON OMOJIOTHH. 2 2 - 6
8 10 - 18
22 32 - 54
3a04Has popmMa o0ydeHHust
Buabl yueOHO# aesiTeJIbHOCTH Bceero Cemectp
4yacos/3.e. 7 3
O61m1ast TPYA0EMKOCTh 144/4 7212 7212
KonTakTHas pabdora 14 14 -
Jlexnun 6 6 -
CeMuHapsl 8 8 -
[IpakTHyeckue 3aHsaTus - - -
PykoBOACTBO MpaKkTUKOU - - -
[IpomesxyTouHas arTecTalus, B TOM YHCIIE 9 - 9
KypcoBas pabota (KypcoBOil POEKT) - - -
KOHTPOJIbHAs paboTa - - -
3a4yeT - - -
3a4eT C OLICHKOMI - - -
9K3aMeH - 9K3aMeH
CamocrositenbHas paboTa 121 58 63
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6.2. COOJEP KXAHHUE PA3JIEJIOB JUCIUIIJIMHBI

Tema 1. BBenenne. McTopusi BOSHUKHOBEHHUSI M PA3BUTHS MOJIEKYJ/ISIPHOI OHOJIOTUH

MonekynsipHast Ouonorus — Hayka 00 OCOOEHHOCTSIX CTpPOSHMsI M CBOMCTB MOJIEKYII,
o0ecreynBaOIMX CyLIECTBOBaHME Ouonornyeckoi ¢opmbel  nBuxkeHus Marepud. OcobeHHOCTH
Oouonornyeckord (HopMbl JIBUKEHUS MATEPUU: CIIOCOOHOCTH K CaMOBOCIPOU3BEACHHIO; CHEHU(PUIHOCTH
CTPYKTYpPBhI OHMOMOIUMEPOB (HYKJIEHHOBBIX KHCIIOT, OCIKOB, JHMHUIOB, IMOJIMCAaXapUIOB), COCTABIISIOIINX
OCHOBY JKMBOM MAaTEpUHU; HACJIEICTBEHHO 3akKpeIulieMas HW3MEHUMBOCTb M DBOJIOLUSA OpPraHU3MOB;
cnenupuyeckas OpraHu3amus NyTeM CaMOCOOPKH; CBOKMCTBO BO30YAMMOCTH  (pa3apa)kHMMOCTH);
CIIOCOOHOCTb K JBMXKEHUIO; 0COOEHHOCTH TEPMOJMHAMUKH KUBBIX OPIaHU3MOB.

Hcmopus 603HUKHOGEHUA U pA36UMUS MONEKYIAPHOU OUON02UU

Pabotsl Y. Act6ropu u J[x.Kenaprio mo peHTreHOCTpyKTypHOMY aHanu3y OenkoB. MneHtudukanus
JHK xak HocuTens renernueckor nadopmaruu (T.OBepn).

Bupycsl u ¢aru kxak mnepBble OOBEKThl MOJIEKYJSApHOW Ouonoruu. MccnenoBaHus mpoleccos
caMOCOOpKU Y LUKJIOB Pa3BUTHUS BUPYCOB U (aroB; oOHApyKEHHUE SIBICHUS T€HETHUECKOW PeKOMOMHALINN
(AHK wmnu PHK) y nux (pab6otrer M.JlensOproka, I'.Illpamma, 1.ArabekoBa, H.Kucenésa, b.Ilornazona,
I'.®penkens-Konpara, C.I'epmienzona u np.). Otkpeitue B.A.Durensraparom AT®-a3HOil aKTUBHOCTH
MHO3MHA, BO3BHUKHOBEHHE MEXaHOXUMHUHU.

Ponp OmMoXuMuM, IUTONOTMM M TEHETUKH B CTAHOBJICHUM MOJEKYJISpHOW OMOJIOTMU Kak HOBOMU
COCTABJIAIOLIEH COBPEMEHHOM OMOJIOrMH, 3aHUMAIOILIEICS M3ydeHHEM >KU3HU Ha MOJIEKYJSIPHOM YPOBHE.
VYranybneHue npeacTaBICHUH O POIK MOJIEKYJIIPHON OMOJIOTMU B MTO3HAHUU JKUBOM MPHPOJBI, ONPEACICHUS
ee kKak HaykH, nanueie E.Uapraddowm, ¥.Yusepom, [Ix.Yorconom.

KayecTBeHHBIN CKaYOK B Pa3BUTUU MOJIEKYJIIPHON OMOJIOIMH, CBSI3aHHBIN C PACKPBITUEM OCHOBHBIX
nyTeil XpaHeHMs], lepeiaun U pean3aluu reHerndeckoil nugopmanuu B 50-70-x rogax XX Beka. PaboTsl
M.Vunkunca, P.®@pankinun u J[.XomkkuH 1o peHTreHocTpykTtypHoMmy aHanusy JIHK; A.Tonma, B.Kona,
E.Yapradda,C.JlongoHa — mo BBISICHEHHI0O XMMHUUYECKOTO COCTaBa HYKJIECHHOBBIX KHCJIOT; J10Ka3aTEIbCTBO
yauBepcaibHocTu JIHK B sxuBoTHOM M pactutensHoM Mupe (A.H.benosepckuit).

Coznanue OucniupansHoit moaenu modnekyinsl JJHK (k. Yorcon nu @.Kpuk) u oTKpeITHE TPUHIMIIA
KOMIJIEMEHTApPHOCTU — PEBOJIIOLMOHHBIE COOBITUS B COBPEMEHHOW Ouosnoruu. PacmmdpoBka CTpyKTypbl
psifa GENKOB U BBISBICHHE CBSI3U MEXIY UX CTpYKTypoil u pynkuuen (JI.ITonmunr, M.Ilepyrn, x.Kennapro,
®.Canrep u 11p.)

Pacimndposka ctpyktypsl u ¢pyakiuu T-PHK (P.Xomnu, A.baes, A.Puu, A.Knyr). Otkpsitne PHK-
NOJIMMEpa3bl U CTAHOBJICHUE OCHOBHOI'O noctyarta MosekyispHoi renetuku: JJHK-PHK-6enok; BeisiBienue
OCHOBHBIX 3TanoB OuocuHTe3a OenkoB W mpuHIMIOB ero perymsanun (D.Kpuk, ®.)Kakob, K.Mono).
PacimmndpoBka renernueckoro koga (M.Hupen6epr, C.Ouoa); xumuueckuii cunte3 rena (X.-I'.Kopana);
U3ydeHHe CTPYKTYpHOH opranuzauuun pubocomsl (A.CnupuH, M.Homypa); BbISICHEHHE OCHOBHBIX
MEXaHMU3MOB CHHTEe3a HYKJIEMHOBBIX KHCIOT (A.KopuOepr, C.O4oa); OTKpbITHE OOpAaTHOW TPaHCKPHUIIIHH
(X.Tomun, [.bantuMop) U ero 3HauYeHUE IS TIporpecca MOJEKYJISIpHOW OMOJOTHU; HCCIeIOBaHUE
nepBuuHoil ctpyktyphsl JIHK (®.Canrep u P.Koyncon; A.Makcam u Y.I'mib0ept). OTKpBITHE HYKICOCOM
(P.Kopub6epr, A.Knyr) u uanpopmocom (A.Cnupus, I'.I'eoprues).

Pacuser monekynspHoit Ouonoruu B 80-¢ roapl XX Beka: pa3paboTka MpPUHIMIA MOTYYEHHUS
pexkomOuHanTHBIX JIHK kak ocHOBBI reHernueckor wmxeHepun (I1.bepr m cotp.); BeISICHEHHE MeXxaHHU3Ma
crmaiicunra (B.Kemnep u np.) orkpeitue pubozumMoB u aytocruiaiicuira (T.Uex u corp.); uM3ydyeHue
MOOUIIBHBIX reHeTndeckux NHMeHTOB (/1. Xoruecc, I'.I'eoprues); uzyueHue MoJaeKyJIsspHOM opraHU3aluu
meMOpaH (FO.OBYMHHUKOB); ompenereHNue MEPBUYHON CTPYKTYPhI OCJIKOB IO WM3BECTHOM HYKIICOTHIHOU
MIOCJIE/IOBATEIbHOCTH COOTBETCTBYIOIIMX T'€HOB; BO3HMKHOBEHHE OGJIKOBOM HMH)KEHEPHUH M HH)KEHEpHOU
SH3UMOJIOTUH.

CoBpeMEeHHbIE TEOpPETUYECKME U  MPaKTHUECKHE 3aJauyd  MOJEKYISIpHOW OMOJIOTMH  Kak
COCTaBJISIOLIEH (PU3UKO-XMMHUYECKON Ononoruu (pacuu@poBka CTPyKTYphl TeHOMa, CO37aHue OaHKa T'eHOB,
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T€HOMHAsl JTAKTUJIOCKOIHUS, M3YUYCHHE MOJIEKYJSPHBIX OCHOB JBOJIIOIWH, aganTaluu, OuopaszHooOpaszus,
KaHIIeporeHesa u Jip.).

Tema 2. MeToabl MOJIEKYJISAPHOIT OHOJIOTHHI

Qusuueckue Memoovl UVUEeHUs CMPYKMypbl U CE8OUCMSE HYKIEUHOBbIX KUCIOM U 0enKos:
PEHTTEHOCTPYKTYPHBIN aHAJIU3, JICKTPOHHAS MUKPOCKOIIHS, CEAUMEHTALIMOHHBIN aHau3 U JAp.

Xumuueckue memoosi: «METOJl XUPYPrUU MOJIEKYJD», METOJbl OIPEIEICHUs EPBUYHON CTPYKTYpPBI
OMOIOIMMEPOB, METOJI {PECOBAHHBIX peareHToB. MoauduKalys OHOIOrHIECKUX MAaKpOMOJIEKYI IN VIVO 1
in Vitro u u3ydenue ux GyHKIIMOHATBHBIX CBOUCTB.

buonocuueckue u 6uoxumuueckue memoowl: KyiabTypbl KIETOK, THOpUIHBIE KIIETKU, OECKIETOYHbIE
CUCTEMBbI, KJIETOYHbIE JIMHUM TUOPUIOB, TIOJYYEHHE MOHOKIOHAJIBHBIX aHTUTEN, Telb-QUIbTparus,
U303JIEKTPO(OKYCUPOBAHUE, I'eIb-3JIEKTPOPOpE3 U APyrue MeTo bl PpaKLMOHUPOBAHUS OHMOIOTUMEPOB.

l'enemuueckasn unocenepus. Ilonsitue o pexomOuHanTHbIX JIHK. I'eHernueckas WHXEHepUsl Kak
TEXHOJIOTHSI TOJydeHUs (QYHKIMOHAIBHO AaKTHUBHBIX TeHeTH4eckux crpykryp. Pecrtpukuus JHK.
Pectpukrassl u ux BubI, CBOMCTBA U ocodeHHOCTH Bo3aekcTBus Ha JIHK. Knonuposanue JIHK. ITinazmuapr,
UX CBOWCTBA M (PYHKIMU. BEKTOPBI MOJEKYISIPHOTO KIIOHUPOBAHHUSL.

['uOpuau3anus HyKJI€MHOBBIX KUCIIOT, €€ BO3MOxHOCTH; JIHK-30H1b1. B1OTTHHT, €ro BUIBI.

Omnpenenenre HYKICOTHAHBIX mocnenoBarenbHocTel JIHK: meron Makcama-I'unbepra, meron
Canrepa-KoynbcoHa u ux MOIU(PHUKALINH.

XUMHUKO-(pepMEeHTaTUBHBIM cuHTe3 reHoB. CuHre3 reHa amanuHoBo TPHK wu THpo3uHOBOI
cynpeccoproit PHK X.-I".Kopanoii. PaznuunHbie cTpaTeruu MOJEKYJISIpHOro KioHupoBaHus. [lonmydenue
TCHOB C HCIHOJb30BAaHMEM OOpaTHOM TpaHCKpUNTa3bl. JIOCTMIKEHUS M TEPCIEKTHUBBI T'€HETHYECKOU
nHKeHepuu. IlomydeHne NenTUAHBIX TOPMOHOB: TOPMOH pOCTa YEJIOBEKA, COMATOTPOIHBIM TOPMOH,
uncynuH. [lonmyuenue unrepdeponos. Llennas nonumepasnas peakuus. TpaHcreHHbIE KUBOTHBIC. ['eHHas
WH)XEHEpHUs U JIeYeHUE MOJIEKYIISIpHbIX Oone3neil. [Ipobnembl HHKEHEpHOW T'epOHTOIOTHH.

Tema 3. MoJiekyJisipHasi 0M0JI0THSI HYKJIEHHOBBIX KHCJIOT

JHK. IlepBuunasa crpykrypa JHK. YHuxaneneie u nosropsromuecsa nociuenoareasHoctu JJHK.
Caremumtnas JIHK. Otnmumst cTpyKTypsl TeHOMOB Tpo- U dykapuot. JIHK-coxepkamue Bupycel u daru
(6axTrepuodar Ta, paru X174 u M13, Bupyc SV-40, aneHOBUPYCHI, BUPYC OCIIBI).

OcobenHoctH cTpykTypsl U pyHkuuit JJHK MuToxoHpuii u X10porniacTos.

UcnonwzoBanue rubpumusanmu  JHK  ans  unentudukanuu  BuaoB, auddepeHmanum
BHYTPUBHUIOBBIX Pa3INUUi U OTAENIBbHBIX 0cO0ei. ['eHOMHas JaKTUIIOCKOIHS.

banku nykneoruansix nocienoatenbHocteid. Kapruposanue JJHK. [Iporpamma «I'eHoM yenoBekay,
yCIleXy B U3YYEHHH CTPYKTYPHI T€HOMA YeJIOBEKa U APYrHX BUAOB. MOOMIbHBIE TEHETHUECKHE TIEMEHTHI.
IS-ameMeHTBI W TPaHCMO30HBI MPOKAPHOT. MOOWJIBHBIE JUCIEPTHPOBAHHBIE TEHBI. PeTpoIo30HHI.
[IceBnorensl. MexaHu3M U MOCIEACTBUS PETPOMO3UIIUU. DBOJIOIUS T€HOMOB U BUI000pa3oBaHue. DK30HbBI
Y UHTPOHBI B T€HAX 3YKAPHUOT.

PerynsTopHble MOC/IEIOBaTEIbHOCTH HYKApPUOTUYECKUX T'€HOMOB (IIPOMOTOpPBI, TEPMHHATOPHI,
SHXAHCEPHl, AaJalTepHbIE DSJIEMEHThl W UX YYBCTBUTEIBHOCTb K BO3ACHCTBHIO KCEHOOMOTHUKOB).
MynbsTUTEHHBIE ceMeiCcTBa (TTIOOMHOBBIE T€HBI) M YHUKAILHBIC TeHBI (T€HBI, KOAUPYIOIINE HHTEP(EPOHBI).

MornekynsipHble OCHOBBI T€HETHYECKON PEKOMOMHAIIMKM W €€ BHUBI (00mIas u cauT-crienuduaeckas
pPEKOMOUMHAITHSA )

Ceepxcrimpanusanuu JJHK; Tormonzomepassl.

Crpykrypa XpomaruHa. ['MCTOHBI M HErucToHOBbIE Oenku xpomaThHa. CTpoeHHE HYKICOCOMBI.
YpoBHH  KOHAEHcaMu  XpomatuHa. Mogudukarmuu  OenkoB  xpomaruHa  (pochopunupoBanue,
amuinpoBanue, nonu-AJld-pubo3unupoBanue U Ap.) U UX BIUSHUE HA TPAHCKPHUIIMIO U PEILTHKAIUIO
JHK.

Perumukaruss JIHK. OcHoBHBIE mpuHIMNBI perutkanui. OCOOCHHOCTH PEIUIMKAIlUU Y TpOo- H
sykapuotT. Perunkanust koneueBbix JJHK. PennukatuBHas Buiika, ee opraHuzaivs U (yHKIHMOHHUPOBAHUE.
OpHoHampaBleHHAss M JBYHAlpaBlIeHHas perUIMKanus. Perumukonbl. benkoBbie (BakTophl perummMkanuu
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(6enku Dna A, Dna B, Dna C u ap.). Poins PHK B perymsmum perumkanuu (PHK | u PHK Il). Tounocts u
OUIMOKH peruInKanuu. MexaHu3Mbl KOPPEKIMH OIIMOOK PeIUINKallui U UX OMOJIOrMYecKoe 3HauUEHHe.

Bunsl nospexxaenuit JIHK u Qaxropsl okpyxaromeil cpenbl, UX BbI3bIBarolIe. EcTecTBEHHBIH,
XUMHYECKUH W paJuallMOHHBIM MyTareHe3; €ero 3HayeHue JUIsl SBOMIONUH. MyTareHsl UM pakoBoOe
nepepoxacHue kieTok. COamaHncupoBaHHOCTh MUTO3a M pervmkanuu JIHK. AmonTo3, ero KoHTpoiab u
HapyIIeHUs KaK IpUunHa KoHueporeHesa. Penapaunsa JIHK u ee Bunpl: npsimast 1 SKCLIU3MOHHAS penapanus;
SOS-cucrema. ®epmenTsl pernaparnuu. Penaparus u metunupoanue JJHK.

PHK. Ilepsuunas crtpykrypa PHK. Omnpenenenune nHykineotuaHoi mnocienoBarenbHoctu PHK
XMMHUYECKUMHU U Omoxumuueckumu metonamu. CoBpemeHHble npeacraBieHus o ctpykrype TPHK, pPHK,
MPHK. Crpyxrypa 3penoit MPHK. MonouuctponHssie u nonuuuctponasie M-PHK.

HNudopmomepst u nadopmocomsl kak Gopmel cymectoBanuss MPHK B siape u nuromniazme KIeTox.

Tpanckpunuus. TpaHCKpUNTOHBI M HX CTpoeHHe. VHunmanums, >J0Hramuss W TEPMHHALUS
TpaHckpunuuu. Oneponsl Oakrepuit (lac-omepon, hut-omepoH W 1p.) MeXaHM3MBI UX PENPECCUU U
nepenpeccud. Ponb aTTeHI0aTOpOB W pUOOCOM B PETYISLUU TPAHCKPUILMU. Perynsuus TpaHCKpUILUHU Y
OakTepruodara M BONPOCHl «I€HETUYECKON MaMATH.

OCOOEHHOCTH TPAHCKPUIIIUK Y 3YKapHOT. Pa3sHooOpas3ue OenKkoB-peryssiTopoB TPAHCKPUIILUU Yy
9YKapuoOT M MX 3HA4YeHHUE A (YHKIMOHUPOBAHUS MPOMOTOPOB, TEPMHHATOPOB, SHXAHCEPOB MU APYTUX
KOHTPOJMPYIOLIUX 3JEMEHTOB 3YKapUOTHYECKMX I'€HOMOB. MeXaHU3Mbl aKTUBALUU OEIKOB-PEryisTOpOB
TPAHCKPUIILUHU. 3HaYEHHE TOPMOHOB B PETYJISILIUN TPAHCKPUIILIUH.

IIpoueccunr nepBuyHbix TpaHckpuntoB. [Iponeccunr TPHK n pPHK. IIponeccunr npo-MPHK u
co3peBanne MPHK y sykapuot (kanupoBaHue, CIUIalCHHT, TTOJUAICHUIMPOBaHNE). MeXaHnu3M CIUTaiicHHTa
U ero BUIbl. AJnbTepHAaTUBHBIM cruiaiicuHr. Huskomonekynsapuele saepusie PHK u ux yudactue B
crutaiicunre. AyrocruiaiicuHr. IlpuponHble W CHUHTETHYECKHE PUOO3MMBI (HYKICO3UMbl, MMUHM3UMBI) U
IIEPCIIEKTUBBI UX UCIIOJIb30BAHUS.

PHK-conepxamue Bupycbl. PerpoBupycel. Bupyc mmMmyHozedunuTa denoBeka, ero CTpyKTypa U
LUK pa3BUTHs; MOAXOABI JUIsl OoprObl ¢ HUM. Bupycel rpunmna. OHKoOreHHble BHpYChbl. OHKOT€HBI U
IIPOTOOHKOTeHbl. COBpEMEHHBIE TEOPUH BUPYCHOI'O KAHLIEPOICHE3A.

«Mup PHK». PHK kak BeposTHBIN MEepBUUHBIN OUIIOIMMEp; €€ 3HaUeHUE B SBOJIOLUHU (HOpM KU3HU
Ha 3emie. CnocoOHocth PHK k camoBocnpounsBeneHuio (perimkanuu), oOpaTHOM TpaHCKPUIILIMM.
Perynmaropnoe 3nauenme PHK mns  perumkanum w tpanckpuniuu JIHK, OwocuHTesa OenkoB.
Karanmutnueckue ¢ynkunn PHK u puGonykneorunoB. «AnTHCcMBICIOBBIe» PHK u mepcrnexktuBbl ux
HCIIOJIb30BaHUSI.

Tema 4. MoJiexkyasipHasi 0u0Jiorusi 6eJ1K0B

Paznoobpasue cTpykryp u QyHKuuii OenkoB. IIpumepsl CBSI3M CTPYKTYpbl M (YHKIHH OCIKOB y
(dbepMeHTOB, WMMYHOTJIOOYJIMHOB, O€JIKOB, OOCCHEUYMBAIOMIUX JBUTATEIbHYIO (PYHKIMIO, OEIKOB-
pELEenTOpOB TOPMOHOB U JIp. DBOMIOLHUSA CTPYKTYphl O€JIKOB (Ha MpuUMEpe TJIOOMHOB M IIUTOXPOMOB) H
BUJ000pa3oBanue. CBs3b MEPBUYHON CTPYKTYpHl M (pyHKIMI OeIKoB (aHOMalbHBIE TeMOrIOOuHBI). Ponb
pasUyHBIX Tpynnm OenkoB  (M30()epMEHTOB, HWMMYHOTJIOOYIHHOB, Qoco- U TIIHMKOMPOTEHHOB,
METAJJIOTUOHEHHOB, OENKOB TEIUIOBOrO IIOKa M Jp.) B Pa3BUTHH PE3UCTEHTHOCTH W aJanTaluu K
BEIIIECTBAM, 3arps3HSIONIMM SKOCHUCTEMBL. POIlb KaTaTUTUYECKH AaKTUBHBIX OCJIKOB B JCTOKCHUKAIIMH
KCEHOOHOTHKOB.

KoHcTpynpoBanue KaTaluTUYECKH aKTUBHBIX aHTHUTEN - a03MMOB M MEPCHEKTUBBI UX MPUMEHEHHUS.
[Tpuonusanus 6eIKOB U MATOJIOTMYECKUE TTOCIECTBHSI 3TOTO SIBICHUS.

Tpancnsamus. CoBpeMeHHBIE TMPEACTAaBICHHUS O CTPYKType pubocom. Ilpokapuorudeckuii u
sykapuoTuueckud Tumnbel pubocom. [lomupubocombl. ITambl TpaHCHSANUM (MHULMALMS, OSJIOHTAlUs,
TEPMUHALINA), €€ MEXaHU3MBbI U peryisaius. [{o3uTuBHAs U HeraTUBHAS PETYISAILUS TPAHCIAUUU. Perymsamms
TpaHcisAuuu 'y OakrepuodaroB. Perymsiums TpaHciasiuuu puOOCOMHBIX OenkoB. CTpPyKTypa M MEXaHH3M
BO3JICHCTBHS OaKTEpHAIbHBIX TOKCHHOB Ha OMOCHHTE3 OeKa.

TpancmemOpaHHbIN MepeHOC OENKOB, KOTPAHCIAIMOHHBIE W TOCTTPAHCISIIMOHHBIE MOIU(MUKAIINH
6enkoB. [llanepoHsl 1 UX poiib B (GOIAMHTE TOTUIICITHAHBIX LIETICH.
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BeckiieTouHbIe CHCTEMBI TPAHCISIIAM M TEPCIIEKTHBBI WX HWCIOIB30BAHUS JUII BHEKJICTOYHOTO
cunTe3a 6enkoB. Permmkasel garos QB, RQ, MS-2 u ap. u ux mpumMeHeHHe B CHCTEMaxX MCKYCCTBEHHOT'O
cUHTe3a Oenka.

[TonsiTue o OenkoBoi U PEPMEHTHON NHKEHEPUU.

Tema 5. MexMoJieKyJIsipHble B3aUMOACHCTBHS M HX POJb B (PYHKIMOHUPOBAHMHM KHBBIX
cucTeM

benok-0enkoBble B3aUMONEHCTBUS W HX 3HAYEHUE I CaMOCOOpKH OETKOB-MYJIBTHMEPOB U
HAJMOJEKYISPHBIX  OCENKOBBIX CTPYKTYp. MynbTU-GEpMEHTHBIE KOHBIOTATHI, aJCOpPOLMOHHBIE H
MHTETpaJIbHBIE OETKOBO-(EePMEHTHBIE aHCAMOJIH, METa0O0IOHBI, TOTMHU30()EePMEHTHBIE KOMIUICKCHI.

benkoBO-HYKIEMHOBBIE B3aUMOJEHUCTBHS B MPOLECCE PETYISIIUU AaKTUBHOCTH TE€HOMa, IIpHU
caMocOopKe CyOKJIETOUHBIX CTPYKTYp, BUPYCOB U (haros.

benkoBo-munuaHbIe B3aUMOJCHCTBUS U (POPMHUPOBAHUE OMOOTHYECKUX MeMOpaH. JIMmonpoTrenHsl,
uX Kiaaccuukamnus u QyHKINH.

MexkieTouHass XUMUYECKas CUTHaIM3alus W ee Tulbl. Penentopel NENTUIHBIX TOPMOHOB U
HeliporpancMUTTepoB. CTpyKTypa M MEXaHU3Mbl ()YHKIMOHHPOBAHMS PELENTOPOB HMHCYIWHA, (akTopa
pocTa 3MHUAepMHCa, alleTUIIXOIMHA U OTTHATOB.

MornekynsipHble  acHeKTbl B3aUMOJCWCTBUS  Pa3MYHBIX BHJOB JKUBOTHBIX, PACTEHUH U
MHUKpPOOPTaHU3MOB B HKOCHCTEMAX.

MonekynsipHasi OMOJIOTHS pa3BUTHS.

HykneunoBbie kuciaotel B ooreHeze W oHToreHeze. Marepunckue PHK. Ammmdukanus p/IHK.
IMopsimok cunresa paznuunbix TunoB PHK B amOpuorenese.

Mopdorenernueckas Qynkius suep. IIpencraBnenus o auddepeHmaIbHO aKTUBHOCTH T€HOB B
IMOpHOreHese.

Bpewms sxu3au PHK u 6enkoB B kiieTke, (hakTopbl UX OMpeAestonue.

MetunupoBanue JJHK B oHTOreHes3e u spomonuu opranu3smoB. Merunuposanue JJHK u crapenue.
Tenomepnsie nocnenaoparenpHocTd [JHK. CtpykTypa u pyHKIIMM TemoMepassl yeaoBeka. CBS3b aKTHBHOCTH
TEJIOMEpa3bl C YHUCJIOM TEHEpalMy KIETOK U MPOJOJDKUTEIBbHOCTBIO JKHW3HU opraHusma. Bompocsl
MOJIEKYJISIPHOM TepOHTOIOTUH.

[Ipo6nembl nuddepeHINPOBKHU KIETOK. «['€Hbl IOMAaIIHEro XO3sIicTBa» M TOMEO3HCHBIE T'EHBI.
I'omeo0okc-coneprkalire TeHbl U IBOJIONHUS KUBOTHBIX. [IOHSITHE O KIIIOUEBBIX PETYISATOPHBIX OenKax y
KUBOTHBIX U YeioBeKa (OCJIKH TeIJIOBOTo IIOKA U JIp.)

Tema 6. MosekyJsipHble MeXaHU3MbI PeryJsiiii KJEeTOYHOr0 HUKJA, Au(depeHIupPOBKH,
Pa3BUTHSA U CTAPEHUS

benku — perynaropbl KjieTOYHOro IHKiIa (UMKIUHBL, Oenok p-53 u ap.). Ponp ATd-3aBucuMOro
MPOTEONN3a B PErylalud KieToyHoro nukia. COamaHcHpoBaHHOCTH mporeccoB permnukauuu JITHK u
MHUTO3a. ATIONTO3, €r0 KOHTPOJIb U HAPYIICHUSI KaK MPUYUHBI KAHIIEPOTreHe3a.

HNuddepennnanbHas akTUBHOCTh T'€HOB B 3MOpuorenese. [Ipobmemsr nuddepeHIMpoBKH KIETOK.
l'omeo3ucHble TeHBI W HBOMOLMS KUBOTHBIX. MertunupoBanue JIHK B oOHTOreHese u 3BOIIOLMM.
Metunuposanue JIHK u crapenune. [IpobnemMbl MOTIEKYISIpHON T€POHTOIOTHH.

Tema 7. IlepcrieKTHBBI PA3BUTHSI MOJIEKYJISIPHOM OHOJIOTHH

[lytu panpHeHIero pa3BUTHS MOJEKYJISIPHOW OWONOTMHM HYKJICWHOBBIX KHCIOT, OCNKOB U
MaKpOMOJICKYJISIPHBIX B3aumoaeicTBuil. Co3aanue morpanndHbix ¢popM xku3Hu. Cunrernaeckue JJHK-PHK-
rubpuabl. Hykneo3umbl U mepcrneKTUBbl UX MCIIONBb30BaHUS B MEIUIIMHE U OnoTexHojoruu. Pacimmpennoe
IIPUMEHEHUE JOCTM)KEHUH TE€HETHYECKOM M KIETOYHOW WHXKEHEPUU KaK OCHOBBI T'E€HETHYECKOU
ouorexHosoruu. IlepcriekTuBbl pa3BUTHS TEHHOM HHKEHEPUU PACTEHUI.

upokoe BHeIpeHHE METOJOB MOJIEKYJISIpHOI Ouonmoruu (LeTHas TMoJIMMepa3Has peakuus,
rUOpuAM3aIs HYKIEHHOBBIX KUCIOT ¢ mpuMeHeHueM JIHK-30H70B 1 [ip.) B paHHIOI AUAarHOCTUKY IIHUPOKO
pacnpoctpaneHHbIX 3a0oneBanunii (CITN/L, 6onesnun Anbireiimepa, layHa u mp.).
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BrlsiBeHNE MOJNEKYIISIPHBIX MEXaHU3MOB OITYX0J€00pa30BaHus U Pa3BUTHS HOBBIX METOJOB TE€palHu
37I0KaYECTBEHHBIX OMYXOJICH.

Yrinybnenne paboOT MO HCCIENOBAaHUIO MOJEKYISPHOW OHONTOTHH JBUKEHHS, MOJICKYISIPHBIX
MEXAHU3MOB NAaMITH U BEICIIEH HepBHOI\/'I JCATCIBHOCTH. HpO6J’I€MI>I KIIOHUPOBAHUA W HNCKYCCTBCHHOI'O
WHTEIUICKTA.

W3ydyeHne TEeHETUYECKUX TMIOCIEICTBUN 3arps3HeHus Ouocdepbl BemecTBaMU aHTPOMOTECHHOU
IIpHUPOAbI; YKOJIOrO-T€HETHYECKUN MOHHUTOPHHT JJIA COXpaHCHUA T€HCTUUYCCKUX peCypcoB u
Oropa3zHoobOpasusi.

7. METOAUMYECKOE OBECIIEYEHUE JUCHUIIJINHBI

cemecTp Tema O0pa3zoBaTe/lbHbIE TEXHOJIOTMH, MeTOAbI U GOPMBI 00yUeHHSA
3aHATHA

Tema 1 —7. | JlekuuM — TEXHOJOTUS HIUTIOCTPATUBHO-HATISAHOTO OOy4yeHHs (0OBsSCHEHHE,
MYyJIbTHUMEINA TMpE3CeHTAIus). TeXHOJOTHs JIMYHOCTHO-OPUEHTHPOBAHHOTO
oOy4YeHHs.

CemMuHapcKHe 3aHATUS — TEXHOJOTHS MIUTFOCTPATUBHO-HATIISIIHOTO O0yUCHHS
(oOBsicHEeHUE, Oecena), TEXHOJIOTHS COTPYAHUYECTBA, TEXHOIOTHSI TIPOOJIEMHOTO
00y4yeHus; IPAKTUYECKHUE METO/IBI.

7, 8 cemectp

8. IEPEYEHb YYEFHO-METO/IMUECKOI'O OBECHEYEHHUA JIJISI CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIINXCA

ouyHasi popMma 00yueHUs

Buabi Tema Oo0bem ®opMBbI CAMOCTOATEILHONH PadoThI
CaMOCTOATENbHOM CaMOCTOSATEeIbHOM
padoThI padoThI
AynuropHas Tema 1-7 — KOHCIIEKTUPOBAHHE M3JIaraeMoro

MaTrepuajia JCKOUU B COOTBCTCTBHHU C IIJIAHOM,
BBIIIOJIHEHHE IMMChbMEHHBIX TECTOBBIX 3aJlaHUMH;

Bueaynurophas Tema 1-7 o4 - popaboTKa KOHCIIEKTA JICKIIUH;
- JIOTIOJIHEHUE KOHCIIEKTa
PEKOMEHI0OBaHHOM JINTEPaTypOH;
- BBITIOJIHEHHE 3aJ[aHuH,
NPEIYyCMOTPEHHBIX  IJJAHOM  CEMHHAPCKOTrO
3aHATUS,

— Harnucanue pedepara.
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3ao4Hasi popma 00y4yeHus

Buabi Tema Oo0bem ®opMBbI CAMOCTOATEIHLHON PadOTHI
CaMOCTOSATEIbHOM CaMOCTOSITeIbHOM
padoThI padoThI
AynuTtopHas Temal, 2,3,4,5, - KOHCITEKTUPOBaHUE H3JIaracMoro
7 MaTepualia JIEKIIMM B COOTBETCTBHUU C
MJIaHOM, JIOMOJIHEHHE KOHCIIEKTa JIEKUUU
MaTepralIaMu PEKOMEH I0BaHHOMN
JUTEPATYPHI;
Temal -7 - mpopaboTKa KOHCIIEKTa JIEKIUH;
- BBIIIOJIHEHUE 3aJ]aHUl, B COOTBETCTBHUE C
MJIaHOM CEMHHApPCKOr0 3aHATHUS,
Bueayauropnas Tema 1. - npopaboTKa KOHCTICKTA JICKIIHH,
Bgenenue. — JIOTIOJTHEHUE KOHCIIEKTa
HUcropus 14 PEKOMEHIOBAHHOM JINTEPATYPOId,
BO3HMKHOBCHUA — BBITTOJTHEHHE 3aJJaHuH,
H pasBUTHA IPELYCMOTPEHHBIX IIJJAHOM CEMUHAPCKOIO
MOJICKYIISIPHOU 3aHATHS.
OMOIOTHH.
Tema 2. 14 — KOHCIIEKTHPOBAHUE u
Meronbl pedeprupoBaHue TUTEPATYPHL;
MOJIEKYJIIPHOU — BBITIOJIHEHUE 3aIaHuH,
Ouonoruu. NpeayCMOTPEHHBIX IIAHOM CEMMHapCKOI'o
3aHSTHSL.
Tema 3. 15 - KOHCIICKTUPOBaHUE "
MonekynspHas pedepupoBaHue IUTEPATYPHI,
OHOJIOrHst — BBIIIOJTHEHUE 3aIaHuH,
HYKJICHHOBBIX MIPEAYCMOTPEHHBIX IIJIAaHOM CEMHUHApPCKOI'0O
KHCJIIOT. 3aHSTHS, HATTUCaHKe pedeparta.
Tema 4. 15 - popaboTKa KOHCIIEKTA JIEKIUH,
MornekynsipHast — BBIIIOJIHEHUE 3aJlaHuH,
Ouonorus MPEAYCMOTPEHHBIX IJIAHOM CEMHUHAPCKOI0
OCIIKOB. 3aHATHS;
- pelIeHue 3a4au.
63 - MOJITOTOBKA K 9K3aMEHY
IIpumepHbIe 3a1aHUA, BLINOJIHSIEMbIe HA CEMUHAPCKUX 3aHATHAX
Pemienne 3apau
3aoaua Ne 1. Opna wun3 uenouek JIHK wumeer mnocnenoBaTelbHOCTh HYKJIEOTHIOB

ATT AIIl TAT ALT LA TTT ALl

(mpuem aBTOpa CTaThM).

... Kakyro mocnenoBarenbHOCTh HYKJICOTUAOB MMEET BTOpas
uenouka JIHK Toii sxe Monekynbl. J{ns HArIsAHOCTH MOXHO HCHOIB30BaTh MarHuTHyl "a30yky" JJTHK

Pewenue: 1o mnpuHIHMIY KOMIJIEMEHTAPHOCTU JocTpauBaeM BTOpyro memodky (A-T,I-1]) .Ona
BBRINULINAT caeaytomum oopazom: THHA TI'T LUTA TrA I'IT AAA TI'L.
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3aoaua Ne 2. TlocnenoBaTenbHOCTh HYKJIEOTHIOB B Hayalle T€Ha, XpaHAILEro HHPpopMaluo o Oenke
uHcynuHe, HauumHaercs Tak: AAA ALl LTI OTT I'TA TAll. Hanumwure mnocneaoBaTelbHOCTH
AMUHOKHCIIOT, KOTOPOW HAaYMHAETCS I[eNb HHCYIIUHA.

Pewenue: 3anaHue BBINONHAETCS C IOMOIIBIO TaOMUIBl TEHETMYECKOro KoJa, B KOTOPOM
nykiaeotunbl B uPHK (B ckoOkax — B ucxoanoi JIHK) cooTBETCTBYIOT aMUHOKHUCIIOTHBIM OCTAaTKaM.

3aoaua Ne 3. bonbinas U3 ABYyX Ieneil 6eika HHCYyIWHA UMeeT (Tak Ha3bIBaeMas 1enb B) HaunHaeTcs
CO CJEAYIONIMX aMUHOKHCIIOT: (DeHHUIIAIaHWH-BaIMH-aCIIaparuH-TIyTaMUHOBAsT KACIOTa-THCTUINH-JICHITIH.
Hanumure mnocnenoBarenbHOCTh HYKIECOTHIOB B Havaie ydacTka wodekyiasl JIHK,  xpansiero
uH(popmMaluio o0 3ToM Oemke.

Pewenue (0na yoobcmea ucnonvzyem madOauunylo @opmy 3anucu  peuienus): T.K. OIHY
AMUHOKHUCJIOTY MOT'YT KOJHUPOBATh HECKOJIBKO TPHUILIETOB, TOUHYIO CTpykTypy M-PHK wu ywactka JIHK
OIpPENEeTUTh HEBO3MOXKHO, CTPYKTYypa MOKET BapbUpOBaTh. MCMONb3ys MPUHIUI KOMILIEMEHTAPHOCTH U
TaOJIMIly TeHETUYECKOT0 KOJa MOJy4aeM OJMH U3 BapUAHTOB:

Ienw
benka en an CH Iy uc el
wPHK vy lyy |ay |aa |amm |va
1
-iyeno |AA |AA |TA |TT |Tr AT
HK 2
-ayenv |TT TT AT |AA |ALl |TA

3aoaua Ne 4. Y4acTOK T€Ha HMMEET CIEAYIOUIee CTPOCHHUE, COCTOSIIEE M3 TOCIEI0BATEIHLHOCTH
mykiaeorunoB: [[I'T LI THHA AAA THI .. Ykaxure CTpoeHHE COOTBETCTBYIOIIETO y4acTKa Oejka,
nH(pOopMaIUs 0 KOTOPOM COJIEPKUTCS B TaHHOM TreHe. Kak oTpa3uTcs Ha CTpoeHuH OefKa ylaleHHe U3 TeHa
YEeTBEPTOro HyKjIeoTuaa’?

Pewenue (0na yoobcmea ucnonvzyem mabdauunyro gopmy zanucu peuwterus). VICOMb3ys TPUHITATI
KOMIUIEMEHTAaPHOCTH M TaOJIMIly T€HETHYECKOT0 KOa MOJIydaeM:

Hens IHK
It T |OA |AA |
u -PHK
o o |jur |ry vy |T'Lh
AMUHOKHCIIOTBI Ana-Ana-Cep-®en-Cep
ey Oenka

HpI/I YAAJICHUHU U3 TCHa YCTBCPTOI'O HYKICOTHUIAA — ]_[ HpOHBOﬁI{yT 3aMCTHBIC HU3MCHCHUA —
YMCHBIIUTCA KOJUYCCTBO U COCTAB aMUHOKUCIIOT B Oelnke:

ens JHK
IT |UT |AA |AT |T
u -PHK
o |rA vy YA |1
AMMHOKHCIIOTBI Ana-Apr-Ban-Jleii-
renu Oenka

3aoaua Ne 5. Bupycom tabaunoir moszauku (PHK-comepkammii BUpYC) CHHTE3UPYETCS y4YacTOK
Oenka C aMHHOKHCIOTHOM mocnenoBaTenbHOCThIO: Ana — Tpe — Cep — I'my — Mer-. Ilox nmeiictBuem
A30TUCTOM KUCIOTHI (MyTareHHbI ()akTop) LMTO3UH B pe3yjbTaTe JAe3aMHUHHPOBA HUS MPEBPAIAETCS B
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ypaumi. Kakoe ctpoeHue OyJneT UMETh y4acTOK Oeilka BUpyca TabauyHON MO3aMKH, €CJIH BCE IUTUJIUIIOBBIC
HYKJICOTU bl MOJBEPTHYTCS YKA3aHHOMY XMMHYECKOMY MPEBPAIICHUIO?

Pewenue (0na yoobcmea ucnonvzyem mabauunyro ¢popmy sanucu peutenus): VIcmonb3ys NPUHIUT
KOMILIEMEHTApPHOCTH M TaOJIMITy TEHETHYECKOT0 KOJIA IMOJyYaeM:

AMUHOKHCIIOTHI 1IeTH OeKa (MCXoHas) Ana — Tpe — Cep — I'ny — Mer-

u -PHK (ucxonnas)
oy (ur |[ry |[Ar |vr

u -PHK (ne3amunupoBanHas)
Yy |YI' |TY AL | VI

AMUHOKHCIIOTHI 1IerH Oenka (ae3amuaupoBanHas) | Ban — Mer — Cep — ['my — Mert-

3aoaua Ne 6. Ilpu cunapome PaHkoMmu (HapylIeHHE 00pa30BaHUA KOCTHOW TKaHH) Yy OOJIBHOTO C
MOYOH  BBIACIAIOTCS  AMHHOKMCIOTBI , KOTOPBIM  COOTBETCTBYIOT KogoHsl B u -PHK
AYA TVYI AV VOA VYVYI' TVY AVY. Onpenenure, BBIJCICHHE KaKUX aMHHOKHCIOT C MOYOU
XapakTepHo ansi cuHapoma DaHKOMH, €CIU y 3I0POBOTO YEJIOBEKa B MOYE COJCPKATCS aMUHOKHCIOTHI
aJlaHWH, CepUH, ITyTaMUHOBAs! KUCJIOTA, TIIUIIMH.

Pewenue (0na yoobcmea ucnonvzyem mabauunyro gopmy sanucu peuienusi): VICons3ys TpUHITATL
KOMIUIEMEHTAPHOCTH U TaOJIUIly T€HETHUECKOr 0 KO/Ia MOJIy4YaeM:

u -PHK

YA |V |V |OA VYD |VV | VY

AMHHOKHCIIOTHI IIerH Oesnka (00abpHOoro

N3ze-Ban-Mert-Cep-Jleii-Ban-Une
YEJIOBEKA)

AMUHOKHUCIIOTHI 1IenH OenKa (3J10pOBOro

YENOBEKA) Ana-Cep-T'my-T'mu

Takum 00pazom, B MO4e OONBHOTO YEIOBEKA TOJIBKO OHA aMUHOKHUCIIOTA (CEpHH) Takas ke Kak, y
3JI0POBOT0 YEJIOBEKA, OCTAIbHbIE — HOBBIE, & TPU, XapaKTEPHBIE ISl 31[0pPOBOT0O YEIOBEKA, OTCYTCTBYIOT.

3aoaua Ne 7. llenv A nHcynuHa Oblka B 8-M 3BEHE COJEP)KUT allaHUH, a JIOIIaJu — TPEOHUH, B 9-M
3BEHE COOTBETCTBEHHO CEPUH M TTIMIKH. UTO MOXKHO CKa3aTh O MPOUCXOXKACHUH HHCYIHHOB?

Pewenue (ona yoobcmea cpasHenuss ucnoiav3yem mMaOIuyHyilo opMy 3anuUCU  pelieHUs):
[TocmotpumMm, kakumu Tpuiuieramu B U-PHK xonupyrorcst ynomMsHyThIE€ B YCIIOBUH 33]a4¥ AMUHOKHUCIIOTHI.

0 JI
peanuzm | bk ouaow

8- T
€ 3BEHO Ja pe

u- A
PHK oy |y

9- r
€ 3BEHO ep I

u- I
PHK ry TV

T.K. aMMHOKHCIOTBI KOAMPYIOTCS  Pa3HBIMH TPHUIUIETAMH, B3ATbl TPUILIETH, MHUHUMAJIHO
OTJIMYAOIMeECs Ipyr oT Apyra. B maHHoMm ciyyae y jomanud ¥ Oblka B 8-M M 9-M 3BEHBAX H3MEHEHBI
AMUHOKHUCIIOTBI B pe3yibTaTe 3aMEHbI IEPBBIX HYKIeoTHI0B B Tpuiuierax U -PHK : ryaHuH 3ameneH Ha
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aaeHuH ( umu Haobopot). B nByxnenoueuynoit JJHK sto Oyner paBHoiienHo 3amene napsl L[-I" Ha T-A (wim
Hao00poT).

CrnenoBaTenbHO, OTAWYMS Ileneld A WHCynuMHA OBIKA W JIOIIaJAW OOYCIOBIEHBI TPAH3UIIMSIMH B
yuactke mosiekyinbl JIHK, kogupytomeit 8-¢ u 9-¢ 3BeHbs 11eN A WHCYJIMHOB OBbIKA U JIOIIA/IN.

3aoaua Ne 7. Uccnenoanus nokasanu, uyto B u- PHK conepxurcs 34% ryanuna,18% ypanuna, 28%
nuto3uHa u 20% anenunHa.OmnpenenuTe MPOIEHTHBIA COCTaB a30THCTHIX OcHBaHWi B ydactke JIHK,
sBIsONIeNca Marpuried st nanHon u-PHK.

Pewenue (0na yoobcmea  ucnonvzyem mabauunyro gopmy 3anucu pewenus): IlporeHTHOE
COOTHOIIIEHHE a30TUCTHIX OCHOBAHMM BHICUMTHIBAEM HCXOJISl M3 MPUHIIMIIA KOMIUIEMEHTAPHOCTH:

u-PHK

4% 8% [8% |0%

JIHK (cmbIciioBas 1iemb,
CUMTHIBAEMasl)

8% |8% 4% |[0%

JIHK (aHTHCMBICIIOBAS TIETIb)

4% 0% |8% |8%

Cymmapuo A+T wu I'+I B cwmbicmoBoii menu Oymyt coctaBiarh: A+T=18%+20%=38% ;
I+1=28%+34%=62%. B anTHCMBICIIOBOI (HEKOAMPYEMO) IleM: CyMMapHbIe MoKa3aTenu OyAyT TaKHUMH
XKe , TONBKO TIPOLEHT OTJACNbHBIX OCHOBaHMH  Oymer oOpatHbiii:  A+T=20%+18%=38%;
I'+11=34%+28%=62%. B o0eux e Lensx B Mapax KOMIUIMMEHTAPHBIX OCHOBaHHWH OyJeT MOpPOBHY, T.€
aJiecHMHa U TUMUHA — 110 19%, ryannHa u nuuro3uHa no 31%.

3aoaua Ne 8. Ha ¢parmente omnoit mutu JHK HyKieoTHapl pacmnoiiokeHbl B IOCIIEAOBATEIb
Hoctu: A—-A-T-T-II-T-A-II-I-T-A-T. Omnpenenaute MNPOLEHTHOE COAEPKAHME BCEX HYKIE OTHIIOB B
stoMm pparmente JIHK u mnuny rena.

Pewenue:

1) noctparBaeM BTOPYIO HUTh (110 MPUHIUITY KOMILIEMEHTAPHOCTH)

2) Y (A +T+U+T") = 24,u3 Hux Y (A) =8 =>(T)

24 —100% =>x=33,4%
8 —x%

24 —100% => x=16,6%
4— x%

Y(T) =4 = ¥I)

3) monekyna JIHK nByrenodednas, modTomMy JUIMHA T€HA paBHA JUTMHE OAHOM IICTIH:

12 x 0,34 =4,08 um

3aoaua Ne 9. B monexyne JIHK Ha 10110 IUTUINUIOBBIX HYKJICOTUIOB TIpuXxoauTcs 18%.
Onpenenurte NPONEHTHOE COAEpkKaHUE TPYyTruX HykieoTuaoB B 3Toil JTHK.

Pewenue:

) 1.x. I =18%, Tou ' = 18%);
2) na pomo A+T mpuxoautcsa 100% — (18% +18%) = 64%, 1.e. mo 32%

3aoaua Ne 10. B monexyne JJHK o6HapyxeHo 880 ryaHuIuI0BbIX HYKJI€OTHIOB, KOTOPBIE
cocTaBistoT 22% ot obuiero uncia HykiaeoruoB B atoi JIHK. Onpenenure: a) CKOIBKO ApYrUX
Hykieotu1oB B 3toil JJHK? 6) kakoBa jymmaa 3Toro pparmenra?

Pewenue:
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1) Y (') = Y (I1)= 880 (3T0 22%); Ha nomto npyrux HykineoruaoB npuxoautcs 100% — (22%+22%)=
56%, T.e. mo 28%; Jlns1 BBIYMCIIEHHS KOJIMYECTBA 3TUX HYKJIEOTUIOB COCTABIISIEM IPONOPLIHIO:

22% — 880
28% — x, orcroma x = 1120

2) ms onpenenenus auHbl JJHK Hy)XHO y3HATh, CKOJIBKO BCET0 HYKJICOTHIOB COACPIKUTCS B 1
LEenu:

(880 + 880 + 1120 + 1120) : 2 = 2000
2000 x 0,34 = 680 (um)

3aoaua Ne 11. [lana monexyna JIHK ¢ oTHOcuTenbHON MonekynsapHoi Maccor 69 000, n3 Hux 8625
IIPUXOJUTCS Ha JOJI0 aICHUIIOBBIX HYKJIEOTH10B. Haliqure konmuecTBo Beex Hykineorn10oB B ator JJHK.
Omnpenenurte AUHY 3TOrO (hparMeHTa.

Pewenue:

1) 69 000 : 345 =200 (nyxneorunoB B JIHK), 8625 : 345 = 25 (aneHUIOBBIX HYKICOTHIOB B 3TOM
JHK),Y (T'+L1) = 200 — (25+25)= 150, 1.e. ux 10 75;

2) 200 HYKJICOTUIOB B IBYX LEMsX, 3HAUUT B ogHou — 100. 100 % 0,34 = 34 (um)

3aoaua Ne 12. Yto Tsxenee: OEI0K UM €ro reH?

Pewenue: ITlycTh X — KOIMYECTBO aMUHOKHCIOT B Oelke, Torma macca 3toro Oemka — 120x,
KOJIMYECTBO HYKJICOTUIOB B I€HE, KOJIUPYIOLIEM 3TOT OenoK, — 3X, Macca 3Toro rema — 345 x 3x. 120x <
345 x 3%, 3HAYUT I'eH TsDKellee Oeka.

3aoaua Ne 13. T'emornobuH kpoBu yenoBeka coaepkut 0, 34% xenes3a. Boranciante MUHUMAIbHYIO

MOJIEKYJISIPHYIO Mmaccy reMoriIoonHa.
Pewenue: Miin = 56 : 0,34% : 100% = 16471

3aoaua Neld. AnpOyMHH CBIBOPOTKM KpPOBH 4YeJIOBeKa MMEET MOJEKyJsipHyro Mmaccy 68400.
Omnpenenurte KOJIMYECTBO AMHHOKHUCIIOTHBIX OCTaTKOB B MOJIEKyJIe 3TOTrO Oenka.
Pewenue: 68400 : 120 = 570 (aMHHOKHUCIIOT B MOJIEKYJIE abOyMuHa)

3aoaua Nel5. benok conepxut 0,5% rnnnuHa. Yemy paBHa MUHHMalIbHas MOJEKYJISIpHAs Macca
storo Oenka, ecnmu M riaumuHa = 75,17 CkOmbKO aMHUHOKHCIOTHBIX OCTaTKOB B JTOM Oenke?

Pewenue: Mmin= 75,1 :0,5% - 100% = 15020 ; 15020 : 120 = 125 (aMHUHOKHCIIOT B 3TOM O€JIKE)

3agaum IS CaMOCTOSAITEILHOM PadoThI
1. Monekyna JIHK pacnmamace Ha JBe LENOYKM. OJHA M3 HUX HMMEET CTPOCHHE
TAT' AT ITT AIA LUI'T ITT I'AT THA ... Kakoe ctpoenune Oyaer umeTh BTOpas monekyna JIHK
,KOrJa yKkazaHHas 11eroyKa JIOCTPOUTCS J10 MOTHOW JBYXIIENOYEYHON MOJEKYbI 7
2. [TonmunenTuaHas Lenb OAHOrO O€NKa MXUBOTHBIX HMEET CJeNylollee Hayalo : JIM3UH-TJIyTaMUH-
TPEOHUH-aJIaHNH-aJlTaHUH-aJTaHUH-JIN3UH-... C KakoW MOCJeq0BaTeIbHOCTH HYKJICOTHUOB HAUYMHAETCS TEH,
COOTBETCTBYIOIIUH 3TOMY O€NKy?
3. YyacTok Monekynbl Oelka HMMEeT CIEAYIOUIYI0 MOCIeA0BATENbHOCTh AMHUHOKHCIOT: TJIyTaMHUH-
(dbeHnnanaHuH-NIeHIUH-TUPO3UH-apruHuH. Onpenenure OAHY U3 BO3MOXHBIX —IOCIE0BAaTEIbHOCTEH
HyKJ1eoTH10B B Mosekyne JIHK.
4. VYyacTok Monekyabl Oeilka HMMEET CIEAYIOLIYI0 I10CJI€I0BAaTEIbHOCTh AMMHOKUCIOT: TJIMIUH-
TUPO3UH-apPTUHUH-AIaHUH-TIUCTenH. OmpenenuTe OAHy U3 BO3MOXKHBIX MOCIIE0BATEIbHOCTEH HYKIICOTH IOB
B Mosnekyne JIHK.
o. Onna w3 neneir puboHyKIeassbl ((hepMeHTa MOKETYJOUHOM JKEJIe3bl) COCTOUT U3 16 aMHHOKHCIIOT:
I'ny-I'mu-acn-IIpo-Tup-Ban-I1po-Ban-IIpo-Ban-I'uc-pen-den-Acu-Ana-Cep-Ban. Onpenenure CTpyKTypy
yuactka JIHK , kogupyrorero sty yacTb puOOHYKII€a3bl.
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6. ®parmMeHT reHa JHK AMEET CIIETYFOLITYIO IOCJIEAOBATENBHOCTD HYKJIECOTHIO0B
I'TH ITA ANLIL ITA TTT. Onpenenute mociienoBarebHOCTh HykiIeoTuaoB u-PHK u amuHOKuCHOT B
MONMUTIENTUIHON 11eTn Oernka.

1. ®parmMeHT reHa JHK AMEET CIIETYFO LI YIO MOCJIEAOBATENBHOCTD HYKJIECOTHIO0B
THI I'TLI AAILL TTA T'IT. Onpeaenute mociaeaoBaTelbHOCTh HyKIeoTu10B M-PHK u amuHokucior B
MONUTIENTUIHON 11eTn Oernka.

8. ®parmMeHT reHa JHK AMEET CIIETYIOLIYIO IOCJIEAOBATENBHOCTD HYKJIECOTHI0B
TIT ALOA ITT TTL I'TA. Onpeaenute mocienoBaTelbHOCTh HyKJIeoTu10B U-PHK u amuHOKHCIOT B
MONTUTIENTUIHON 11eTn Oenka.

9. Omnpenenute NOPSIIOK CIEAOBAHMSI AMUHOKUCIIOT B y4acTKE MOJIEKYJIbI O€IKa, €CIIM U3BECTHO, YTO OH
KoaupyeTca Takod mocieaoBatenbHocThio HykiaeotunoB JJHK: TT'A TI'L I'TT TAT TI'II’ LI Kak
M3MEHUTCS OeJIOK , €CIM XMMHYECKUM MyTeM OyayT yaaneHsl 9-ii u 13-it Hykineotuasi?

10. Komupyromas nens JJHK umeer nocnenoarensHocth Hykieotuaos: TAIT [I'T TTL THI' I'TA.
Kak m3aMeHuTCs CTpyKTypa MOJEKYNbl Oelika, €Ciau MPOM30UJET yIBOEHHE IIECTOr0 HYKJIEOTH]a B LIEMU
JHK. O6bscHuTe pe3ynbTaThl.

11.  Komupyromas uens JHK nmeer nocnenosarensHocts Hykieorunos: TAIT TTL[ THIT AT'A. Kax
W3MEHUTCS CTPYKTypa MOJIEKYJbl OeKa, eclii MPOU30HIeT yABOCHHE BochMoro Hykieoruaa B nenu JJHK.
OObscHUTE Pe3yIbTATHI.

12. Tlom Bo3aeiicTBueM MyTareHHbIX (hakTopoB Bo ¢parmente rena: LIAT TAI' T'TA LI'T THI
Mpou3oIljia 3aMeHa BToporo Tpuruiera Ha Tpuiuier ATA. OO0bsicHUTE, KaK U3MEHUTCS CTPYKTYpa MOJIEKYJIbI
Oenka.

13.  Tlom Bo3zpaeiictBueM MyrareHHbIX (akTopoB Bo ¢parmente rena: A'A TAI' I'TA LI'T THUI
npousonia 3aMeHa 4erBéproro tpuruieta Ha Tpuruier AL, OObscHHUTE, Kak H3MEHUTCS CTPYKTypa
MOJIEKYJIbI OeJTKa.

14. O®parment Monekynsl  uM-PHK  uMeer crenyromiylo  MocienoBaTreabHOCTh  HYKIIEOTHIOB:
IIA YI'Y ATL[ AAT' LI'l. Onpenenute mociaeaoBaTEIbHOCTh AMUHOKUCIOT B MOJIEKyle Oenka u eé
MOJIEKYJIIPHYIO Maccy.

15. O®parment Monekynsl  u-PHK  umeer crenymoomiyro  MOCIe€IOBAaTE€IbHOCTh  HYKIEOTHIOB:
AT LA AAY ALY VVA. Onpenenure mocieqoBaTeIbHOCTh AMHUHOKUCIIOT B MOJICKylle Oenka u eé
MOJIEKYJIIPHYIO Maccy.

16.  T'en JHK Bxmouaer 450nap HykneotuaoB. KakoBa jiMHa, MONEKyJsipHas mMacca reHa U CKOJBbKO
aMHMHOKHCIIOT 3aKOJUPOBAHO B HEM?
17. Cxonpko HykieotunoB conaepxut rel JJHK, ecim B HeM 3akoaupoBano 135 ammHokucnor. Kakosa

MOJIEKYJISIpHAsi Macca JaHHOTO T'eHa U ero AiuHa?

18. @parment oxHoil unenu JIHK umeer cnepyromyro crpykrypy: I'TT AN’ AT THA ATA.
Onpenenure MEPBUYHYIO CTPYKTYpPY Oe€lika, 3aKOAMPOBAHHOTO B ATOM IenH, KOIM4uecTBO (%) pasIuyHBIX
BHJIOB HYKJICOTHJIOB B JIBYX IEMNSAX (pparMeHTa u ero AjauHy.

19.  KakoBa monexyinspHas Macca reHa W ero JJIuHa, €CITU B HEM 3aKOAMPOBaH OETOK ¢ MOJEKYISIpHOH
Mmaccoit 1500 r/mons?

20.  KakoBa MoneKkyisipHas Macca I'€Ha W ero JUIMHa, €CJIM B HEM 3aKOAMPOBaH OEJOK C MOJEKYISIpHON
maccoit 42000 r/moinb?

21. B cocraB 6enkoBoi MONEKyJbI BXOTUT 125 aMUHOKHUCIOT. OnpenenuTe KOJTUIECTBO HYKICOTHIOB B
n-PHK u rene /IHK, a taxke komudectBa mosekysn T-PHK nmpuHsABIIMX ydacTHe B CHHTE3€ TaHHOTO OelKa.
22. B cocraB 0enkoBoit Monekynbl BXoauT 204 aMHHOKHCTOTHL. OnpeaenuTe KOTUIeCTBO HYKIICOTH IOB B
u-PHK u rene JIHK, a taxxe xonnyectBa monekysn T-PHK npuHsBImMX ydacTue B CHHTE3€ JaHHOrO OelKa.
23. B cunTe3e OenkoBoit Monekyabl npuHsau ydactue 145 momekyn T1-PHK. Omnpenenurte uwmcio
nykieotnnoB B u-PHK, rene IHK u xonmudyecTBO aMUHOKHCIIOT B CHHTE3WPOBAHHOM MOJIEKYJie OemKa.

24. B cunreze OenkoBod MoneKynbl npuHsuin ydactue 128 momekyn T1-PHK. Onpenenure umcio
nykieotusioB B u-PHK, rene JIHK u konmrdecTBO aMUHOKHCIIOT B CHHTE3UPOBAHHOM MOJIEKyJie Oerka.
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25. ®parmMeHT enu n-PHK AMEET A1 (213%0113% ) MOCIIENOBATEIBHOCTh
ITT YIT VYAY HUII AALl VYI'Y. Onpenenute, mnocienoBaTelbHOCTh HYyKIeoTua0B Ha JIHK,
anTukooHbI T-PHK, 1 mocnenoBarenbHOCT, aMUHOKHUCIIOT COOTBETCTBYIOMIas pparmenty rena JJHK.

26.  ®parment nenu u-PHK umeer cnemyromyto mocnenoBarensHocTh: [YY T'AA LI YAV TIY.
Onpenenute, nocineaoBaTenbHocTh HykieotunoB Ha JIHK, antuxomonsl T-PHK, u mocnemoBarenbHOCTH
aMHHOKHCIIOT COOTBETCTBYIOIas (pparmenty rena JJHK.

27. B wmonekyne u-PHK comepxurcs 13% aneHmnoBsix, 27% TyaHunoBbix u 39% ypammioBbIX
HykiaeotunioB. Ompenenure COOTHOIIEHHE Bcex BuaoB HykineotuaoB B JIHK, ¢ xoropoit Obuta
TpaHcKkpuOupoBaHa fganHas u-PHK.

28. B wmonekyne u-PHK conepxurcs 21% umtuamnoBsix, 17% ryanunoBeix u 40% ypammioBbIX
HykiaeotunoB. Ompenenure CcooTHOIIEHHME Bcex BHAOB HykineotuaoB B JIHK, ¢ koropoit Obina
TpaHckpuOuposana ganHas u-PHK

29.  Monekyna u-PHK conmepxkut 21% TyaHHUIOBBIX HYKJICOTHIOB, CKOJIBKO IIUTHIMIOBBIX HYKICOTHIOB
COZIEpKUTCS B Koaupyromen nenu yyactka JJHK?
30. Ecmu B wnenm wmonekynasl JHK, ¢ koropoil TpaHCkpuOMpoBaHa TIeHEeTHYecKas HWH(popMalus,

cogepxanock 11% aneHuIOBBIX HYKICOTHIOB, CKOJIBKO YPAalMJIOBBIX HYKJICOTHUIOB OyAET colepiKaTrbcs B
COOTBETCTBYMOIIIEM eMy oTpe3ke n-PHK.

IIpuMepHbIii epeyeHb JUTEPATYPHI LISl KOHCIIEKTHPOBAHMSA
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2. Anbeprc, B. Monekynsapuas ouonorus kiaetku. T. 3. [Tekcer] /b. Anbeprc. - M.: Mup, 1994 (3BC);

3. KonnueB, A. C. Monekynspaas Ouonorus: pon. YMO mno oOpazoBaHHIO B KadecTBe yued. s
ctyneHToB By30B [Tekcr]| / A. C. Konnues, I'. A. CeBactbsiHOBa. - Mocksa : Akagemus, 2003. - 397 c.;
4, Kopneera, O. C. Monekymsipaast 6uonorus : yadoparopusiii npaktukyMm [Tekct] /O.C. KopHeesa,

B.H. Kanaes, M.C. Heuaesa, O.1O. I'olikanoBa. - BopoHex: BopoHexcknii rocyaapCTBEHHBI YHUBEPCUTET
HWHXeHepHBIX TexHomoruii, 2015 (3BC);

5. Mymkam6apos, H. H. Monekynspras 6uonorus : pekomengoano YMO B kauecTBe y4ue0. mocoOust
s ctyneHToB Men. By3oB [Tekcr] / H. H. Mymxkambapos, C. JI. Ky3neroB. - MockBa : MeauimHckoe
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6. CremanoB, B. M. Monekynsapuas Ouonorus. CTpykrypa v GyHKIIUNA OENKOB: y4eO. i CTYACHTOB
By30B [Tekcr] / B. M. Crenanos ; nog pea. A. C. Cnupuna. - Mocksa : Beiciias mikona, 1996. - 335 c. ;
1. Tuxonees, O. H. OcHOBBI ICUXOT'CHETHUKH : yuel. aiist cTyneHToB By30B [Teker] / O. H. Tuxoxees. -

Mocksa : Akagemus, 2011. - 320 c.
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IKOJILHUKOB. - 2014, - Ne 1. - C. 2-8.;

2. Ammvapun, U. I1. Monekymsipras 6uonorusi: u3dp. pasnenst [Tekcr] / W. I1. Ammapus. - JleHuHrpan
: Meaununa, 1974. - 360 c.;

3. baronkuii, C. B. MonekynsipHo-Orosorndeckue TeMsl B mkojasHOM Kypcee [ Tekct] / C. B. baroukui
[/ buonorus. - 2016. - N 2. - C. 46-54;

4, Komenenxko, I'. A. Pemenune 3agau mo monekysnsipuoit ouonoruu [Texct] / I'. A. Komenenko //
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Ne 1. -C. 34-42,;
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AT denepanbHOE TOCYJapCTBEHHOE OIOPKETHOE Pabouas IIporpaMma
06p330BaT€HLHO€ YUPCIKACHUC BBICHICTO O6p330BaHI/I$I JUCHHUITIINHBI
«IanpuHCKUM roCcyJapCTBEHHbBIN
nenarornqecm/lﬁ YHUBCPCUTCT»
IIpumepHbIe TeMbI 1JIS HATUCAHUS pedepaToB
1. Tononorus n xoudopmarus JJHK.
2. KapTtupoBanue reHoMOB.
3. CpaBHeHHUE CTPYKTYPHBIX OCOOEHHOCTEN IPO- U SYKAPUOTHUECKUX T€HOB.
4. ['enoMuka 1 reHOCUCTEMATHUKA.
o. MoOunpHBIE TEHETUYECKHE YIEMEHTHI U BUI000pa3oBaHUeE.
6. O YKIMOHAIBHBIN aHAJU3 T€HOMA.
7. Opranu3zanus v 3BOJNIOLHUA 1€PHOTO F€HOMa.
8. MexnyHaponHas HayyHas nporpamma “I'enom yenoBeka”.
9. Tenomepsl, Tennomepasa: cTapeHHe U pak.
10. JHK-auarnoctuka HacleICTBEHHBIX U MH(EKIIMOHHBIX 3a00JIeBaHUI.
11.  IlonumepasHas 1enHasi peaklusi U T€HHbIE 30H/IbI 1JIsI MOHUTOPUHTA OKPY>KAIOIIEH Cpe/IbI.
12. T'eHOMHasi JaKTHIJIOCKOIHS U €€ NCIIOJIh30BAHNE B TIOMYJISIIIMOHHBIX UCCIICTOBAHHSIX.
13.  Pak- Gone3Hb reHoMa.
14.  T'ennas Tepamnusi: METOABI U MIEPCIEKTUBBI.
15.  MonekynsipHasi 6HOIOrHs BUpyca UMMYHOIe(hUIIMTa YeTIOBEeKa.
16. Texnonorus pekomounantHou JTHK.
17.  KioHupoBaHME )KUBOTHBIX: TEOPUS U IIPAKTHKA.
18. Tpancrenos: Hacrosiee u Oyayiiee.
19.  Mukpookpyxenue JIHK u Guomornueckue gacel.
20.  KoHTpoib KJIETOYHOI O IIUKJIA.
21.  AnonTo3: MOJEKYJISPHBIC U KJICTOYHBIC MEXaHU3MEI.
22.  MonekynaspHO-TeHETUYECKUE MEXAHU3MBbI, YUaCTBYIOIUE B 00Opa30BaHUU PA3HBIX TUIIOB KJIETOK.
23.  VmmyHOnoruueckas namsrTh.
24.  MemOpaHHBIN TPaHCIIOPT.

9. POHJA OHEHOYHBbIX CPEACTB AJisd MNPOBEJAEHUS TEKYIHIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUSI
JANCHUIIJIMHBI

Pe3ysabTar 00y4eHusi Mo IUCHMUILIIAHE Buna koutpoasi u | HammeHoBanme
arrecTaluu OLICHOYHOT' 0
cpeacTea
3HAMb: Texymui --  KOHTpOJIbHAs
- TEOPETUYECKYID OCHOBY MOJEKYJISAPHOW OWONOrMHM B Tpelenax | KOHTPOJIb pabota
TpeboBaHui (eepaabHBIX TOCYJapCTBEHHBIX 00pa3oBaTeNbHbIX | [IpoMesKyTo4HA | -  BOHOPOCHI K
CTaHJIapPTOB U OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM, A aTTecTalHs 9K3aMeHY

- MOJIEKYJIIPHBIE MEXaHU3Mbl COXPAHEHHUs, BOCIPOU3BEIACHUS U
pean3anuy TeHeTUYeCKoW HHPOPMAITUH B KIETKE U B MPUPOJIC B
LEJIOM;

- (dyngameHnrtanbHBIC
MOJIEKYJISIPHO-T€HETUYECKUX
TPAHCKPHUIILIUK U TPAHCIISIUH;
- MOJEKYJSpHblE OCHOBBI HACJIEICTBEHHOCTH, W3MEHUMBOCTH H
IBOJIIOLINN;

- MPUHIUANIBEIL W CTPaTeTUM TEHETUYECKOW WHXXEHEPUU U
BO3MOXKHOCTH €€ HCIOJIb30BaHUSI B OMOTEXHOJIOTUH;

- OCHOBBI MyTareHesa, MyTareHHbie J((EKTh NPUPOAHBIX U
AHTPOIIOTCHHBIX (haKTOPOB;

OCHOBHBIX
peIUTUKaLINH,

OPUHLUIOBl  Peryisuu
IIPOLECCOB:




denepanbHOE TOCYJapCTBEHHOE OIOPKETHOE Pabouas mporpamMma
00pa30BaTeNbHOE YUPESKACHUE BHICILIETO 00pa30BaHUS JICIUTIIMHBI

«IanpuHCKUM roCcyJapCTBEHHbBIN

MIeIarOrMYEeCKNi YHUBEPCUTET»

- MOJEKYJSIPHBIE OCHOBBI ~ PETYISIIMU  KIETOYHOIO  IMKJIA,
TG PepeHIUPOBKY, Ppa3BUTHUS, CTAPEHHUS M IPOrpaMMHUPYEMOil
KJIETOYHON CMEPTH;

ymemu:

- IJIJAHUPOBATh U OCYLIECTBIATh Y4eOHBIN MPOIECC B COOTBETCTBUU
C OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMOoii;

enaoems:

- HaBbIKAMU IJIAHMPOBAHUS U IPOBEACHUS YUEOHBIX 3aHITUH.

10. MEPEYEHb OCHOBHOM ¥ JOMOJHUTEJBHOM YYEFHOM JINTEPATYPBI

10.1. OcHoBHasi yueOHasi JIuTEpaTypa
1. Anbeprc, b. Monekynsapuas ouonorust kinetku / b. Anbepre. - M. : Mup, 1994. - T. 1. - 521 c. -
ISBN 5-03-001985-5 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
/biblioclub.ru/index.php?page=book&id=40085
2. Anbeprc, b. Monekynsapuas ouonorust kietku / b. Anbepre. - M. : Mup, 1994. - T. 3. - 506 c. -

ISBN 5-03-001985-5 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=40083
3. buonorus knetku : yuebnoe nmocodue / A.®. Hukutun, E.S. Anoesa, 10.®. 3axapkuB u np. ; mox

pen. A.®. Hukutuna. - CIIG. : CnewJlut, 2014. - 167 c. : Tabn., un. - bubnuorp. B k. - ISBN 978-5-299-
00573-8 ; To xe [Daekrponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=253837

4, Konunues, A. C. MonekynspHas Ouonorusi: pon. YMO mo oOpa3oBaHHIO B KadecTBE yd4eO. st
ctynentoB By30B [Tekcr]| / A. C. Konunues, I'. A. CeBactbsiHOBa. - MockBa : Akanemus, 2003. - 397 c.
o. MonekynspHast  Ouonmorusi:  ynaboparopusiii  mpaktukym /  O.C. KopneeBa, B.H. Kanaes,

M.C. Heuaesa, O.}O. I'oiikanoBa ; MunuctepctBo oopazoBanus u Hayku PO, ®I'BOY BIIO «Boponexckuii
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Boponexckuil rocy1apcTBEHHbIN YHUBEPCUTET UHKEHEPHBIX TexHonorui, 2015. - 52 c. : wi. - bubauorp. B

KH. - ISBN  978-5-00032-106-5 ; To ke  [DmekTpoHHBIH  pecypcl. - URL:
/lbiblioclub.ru/index.php?page=book&id=336018
6. MymkambapoB, H. H. MonekynsipHas 6uosnorus : pekomenoBano YMO B kauecTBe yue0. mocoous

s ctyneHToB Mend. By3oB [Tekcr] / H. H. Mymkambapos, C. JI. Ky3nemoB. - MockBa : MeauimHckoe
nHdopmarmonHoe areHTcTBo, 2003. - 535 c.

7. Crenano, B. M. MonekynsipHas Ouonorusi. CTpykrypa U pyHKIUN O€NKOB: y4eO. Isl CTyIEHTOB
By30B [Tekcr] / B. M. Crenanos ; mox pea. A. C. Cnupuna. - Mocksa : Beicmras mkoia, 1996. - 335 c.
8. Tuxonees, O. H. OcHoOBBI IcUXOreHeTHKH : yuel. 11t cTyneHToB By30B [Tekct] / O. H. Tuxoznees. -

Mocksa : Axkagemus, 2011. - 320 c.

10.2. lonosiHuTEAbHAS Y4eOHAsl JJUTEpaTypa
1. Annpeesa, H. C. Eme pa3 06 orkpeitun ctpykrypsl JJHK [Texcr] / H. C. Aunpeesa // buonorus ans
IIKONBHUKOB. - 2014. - Ne 1. - C. 2-8.
2. Ammvapu, U. I1. Monekynspuas ouonorusi: u3op. pasnenst [Tekcr] / W. I1. Ammapun. - Jlenuarpang
: Meaununa, 1974. - 360 c.
3. baroukwuii, C. B. MonekymnsipHo-Ononorndeckue TemMbl B mkoinbHOM Kypce [Teker] / C. B. baromkuii
[/ Buonorus. - 2016. - N 2. - C. 46-54.
4, Kumynés, 1. ®. O6mas u monekynsipHas reHernka [Tekcr] : pek. M-Bom obOpa3oBanus PD B
KadyecTBe yuyeb. mocobue s ctyaeHToB yH-ToB / M. @. XKumynés ; pen.: E. C. bensesa, A. I1. Akudnes. - 2-
€ u3., ucrp. u goim. - Hopocubupck : Cub. yauB. uzn-so, 2003. - 478 c.
5. Komenenko, I'. A. Pemenue 3agau no monexynspuoit 6uonoruu [Tekcr] / I'. A. Komenenko //
buonorus : mpui. k ra3 "llepsoe cent.". - 2011. - N 16. - C. 38-41.
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190-195.

8. Pocnerit, 1. M. MonekynsapHas ouonorust B cxemax [Tekcr] / . M. Pocneiit // buonorus. - 2014. -
Ne 1. - C. 34-42.

9. Ty3oBa, P.B. MoneKkynasipHO-TEHETUYECKHE MEXAHU3Mbl DOBOJIOLUMM OPraHUMYECKOro Mupa.
I'enernueckas u xkinerounas waxenepus / P.B. Ty3osa, H.A. KoBanes. - Munck : benopycckas nayka, 2010.
- 396 ¢ - ISBN 978-985-08-1186-8 ; To ke [OnekrponHsli pecypc]. - URL:
Ilbiblioclub.ru/index.php?page=book&id=89370

10. [lIeBuenko, B. A. I'enetuka uenoseka [Tekct] : pex. M-Bom obpa3oBanus PO B kadectBe yueO. s

cryaenToB By3oB / B. A. llleBuenko, H. A. Tonopuuna, H. C. CtBonuHcKas. - 2-e u3[., UCIp. U JOI. -
Mocksa : Bianoc, 2004. - 239 c.

11.  [pmmbGanmenko, H.B. buorexnomoruss : ydeOHoe mocodume / H.B. llpimbanenko ; Poccuiickuit
rocy/apcTBeHHbIN neaarorudeckuii yausepcurer um. A. U. I'epuena. - CII6. : PITIY um. A. U. 'epuena,
2011. - Y. 1. - 128 c. : un. - bubmuorp. B kH. - ISBN 978-5-8064-1697-2 ; To xe [DneKTpoHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=428265

12. HlenkynoB, C.H. I'enernueckas unxenepus / C.H. lllenkynos. - M3an. 4-oe, crepeor. 3-my. -
HoBocubupck : Cubupckoe yHuBepcuTeTckoe uznarenbcrso, 2010. - 514 c. : uin., tabn., cxem. - ISBN 978-
5-379-01064-5 ; To ke [DnexTponnsiit pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=57527

13.  SIxosenko, JI.B. Monekynspuas Ouonorus u crapenue [Tekcr] / Skosenko, JI.B. // buomorus. -
2007. - Ne6.- C.32-34.

11. HEPEYEHb PECYPCOB
NH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET», IEPEYEHDb
INPOPECCHUOHAJIBHBIX BA3 TAHHbIX

11.1. Pecypchl HH(OPMAIIHOHHO-KOMMYHMKAIMOHHOI ceT UHTEepHeT

1. Baxneiiimme MeToapl MOJICKYJSIPHON OMOJIOTMM W TEHHOW WHXEHEPHH [DJIEKTpOHHBIN pecypc]. —
Pexxum nocryna: http://biomolecula.ru/content/955;

2. MonekynsipHas Ouonorust  reHa [DnekTpoHHBIE  pecypc]. —Pexxum  nmocryma:
http://www.bio.bsu.by/genetics/molecular_biology of the gene.html;

3. MonekynsapHas 6uonorust [DneKTpoHHBIH pecypc]. — Pexum nocryna: http://sbio.info/dic/11630;
4. MonekynspHas ouonorusi [DneKTpoHHBIH pecypc]. — Pexum nmocryna: http://molecbio.ru/?view=ru;
5. [Ipeamer u 3amaunm MONEKYyJIApHON Ouonoruu [DnekTpoHHBIH pecypc]. — Pexum mocryma:

http://gmo.jofo.ru/335069.html.

11.2. lIpodeccnonasibubie 6a3b1 JTAHHBIX

1. Ananmutndeckas pedepaTuBHas 0aza TaHHBIX )KYpHAJIBbHBIX ctarei - bl MAPC.

2. Hayunast oanextponnas Oubmuoreka eLIBRARY.RU http://elibrary.ru — mnonHoTekcToBas,
pedepaTuBHas 0aza TaHHBIX.

3. DnekTpoHHas OmOnmoreka auccepramnuii Poccuiickoii rocymapcrBennoi ouobnuorexku (ObJ] PI'B) —
MOJTHOTEKCTOBAs 06aza AuccepTaruii.

4. Polpred.com O630p CMU http://www.polpred.com — IlonHoTekcToBasi, MHOroorpacieBas 0Oa3a

naHHbIX (B/])


http://shgpi.edu.ru/biblioteka/cgi-bin/search/search.exe?Z21ID=&I21DBN=STATI&P21DBN=STATI&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%9F%D0%B0%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90%2E
http://shgpi.edu.ru/biblioteka/cgi-bin/search/search.exe?Z21ID=&I21DBN=STATI&P21DBN=STATI&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%A0%D0%BE%D1%81%D0%BB%D1%8B%D0%B9%20%D0%98%2E%20%D0%9C%2E
https://biblioclub.ru/index.php?page=book&id=89370
https://biblioclub.ru/index.php?page=book&id=428265
https://biblioclub.ru/index.php?page=book&id=57527
http://shgpi.edu.ru/biblioteka/cgi-bin/search/search.exe?Z21ID=&I21DBN=STATI&P21DBN=STATI&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%AF%D0%BA%D0%BE%D0%B2%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9B%2E%D0%92%2E
http://arbicon.ru/services/mars_analitic.html
http://elibrary.ru/defaultx.asp?
http://elibrary.ru/
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PaGouas
JIUCLUAILIAHEL

nporpamma

12. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIINXCA
IO OCBOEHMIO JJUCHUIIJIMHBI

JI71s1 ycrienHoro OCBOCHHMSI TUCIUIUIMHBI CTY/IEHTAaM PEKOMEHTYETCSI:

- o0s3arenpHas TPopadOTKa JEKIIMOHHBIX MAaTEpPHAIOB TMOCIE 3aHATHH U JOMOTHEHHE WX
MaTepI/IaJIaMI/I n3 peKOMeHIIOBaHHI)IX HCTOYHHUKOB,

- BEJCHHE TEPMHUHOJIOTHYECKOTO CJIOBAps, T.K. HEIMOHMMAaHWE OCHOBHBIX TEPMHHOB, KOTOPBIX
JIOCTAaTOYHO MHOT'O BKJIIOYAET JAaHHAs AUCLMIUIMHA, BBI3BIBAET 3aTPYJHEHUE BOCIPUATHUS MaTEpHaIIa;

- B Ipolecce MOATOTOBKHA COOOIICHHWH, pedeparoB, Mpe3eHTAM 00sS3aTelbHO ONMUPAThCS Ha
HECKOJbKO HMCTOYHUKOB (MUHHMMallbHOE KoiudecTBO S5). [loaroroBka BhIlIeHa3BaHHBIX 3aaHUi 1Mo -2

HUCTOYHHKAM HCOOIIyCTHUMA,

- IS YCIENIHOM TOJTOTOBKM K KOHTPOJBHOW paboTe M chade dK3aMeHa KpoMe MpopadOTKH
JIEKIIMOHHBIX MaTepuajaoB HeoOxoauMa paboTa ¢ OCHOBHOW W JOIOJTHHUTEIBHOW JIMTEPATypoOd, a TakkKe
WHTEPHET pecypcamMu, YKa3aHHBIMU B JAHHOM MpOrpamme.

13. IEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JMCIWUIIVIMHE, IEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHUA U TH®OPMALNOHHBIX CITPABOYHbBIX CUCTEM

HNudpopmaunonnsie | [Iporpammuoe odecnieyenue | MHpopmanmoHHbIE CIPABOYHbIE CUCTEMbI
TeXHOJIOTUH
TexHonoruu MS Office 2007
BU3yaJIU3aIIN nporpamma st pabotsl ¢ pdf
MynsTumenna- ¢aiinamu  Adobe  Acrobat
TEXHOJOTHH Professional
mporpamMmma ISl CO3JIaHus

cnaiia-moy Microsoft Power
Point

Texnonoruu coopa,
XpaHeHus,
CUCTEeMAaTHU3aINN
nHpOpMaIUU

nporpamma ajst pabotsl ¢ pdf
¢aitnamu  Adobe  Acrobat
Professional

apxuBaTop WinRAR

HNudopmarmonusie banku Cucrembl
Koncynprantllmoc —  cmpaBo4YHO-TIpaBOBast
cuctema. http://www.consultant.ru/
YHuBepcurerckas HH(OpMalMOHHAs cHUcTeMa
POCCHUA (YUC POCCUA)
http://uisrussia.msu.ru/ — TeMaThyecKast
AJIEKTpOHHAss OuOIMoTeKa W 0a3a JMaHHBIX IS
WCCIIEIOBAaHUM U y4eOHBIX KYpCOB B 00IacTu
T'YMaHUTapHBIX HaYK.

DNeKTpOHHBIA cripaBoYHUK “UuHopMuo” mis
BBICIIIUX y4eOHBIX 3aBeIeHUN
http://www.informio.ru/

YHUBEPCAIBHBIA  CHPABOYHUK-IHIIUKIIONE /IS
sci.aha.ru

oHTaH-3HIKKIONEeAus encyclopedia.ru
YHUBEPCAIBHBIA  cltoBaph (MO OTPacisiM)
slovar.plib.ru

BCD bse.sci-lib.com
UH(OPMALOHHO-TIPABOBas

cucrema ['apanTt



http://www.consultant.ru/
http://www.informio.ru/
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00pa30BaTeNbHOE YUPESKACHUE BHICILIETO 00pa30BaHUS JICIUTIIMHBI

«IanpuHCKUM roCcyJapCTBEHHbBIN

MIeIarOrMYEeCKNi YHUBEPCUTET»

http://ivo.garant.ru/#/startpage:0

Texnonoruu noucka | 6paysep MozillaFirefox WnudpopmannonHble banku Cucremsl
uH(pOopMaLUu opaysep Chrome Koncynprantllmoc —  crnpaBo4yHO-TIpaBOBast
cucrema. http://www.consultant.ru/
YHuBepcuterckas HH(OpMalMOHHAs cHUCTeMa
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ - TeMaTHyecKast
9MeKTpOHHAss OubnuoTeka W 0a3a AAHHBIX IS
UCCIIC/IOBAaHU M Y4eOHBIX KypCOB B 00JIaCTH
T'YMaHUTApHBIX HAYK.

DNeKTpOHHBIA cripaBoYHUK “UHPopMuo” mis
BBICIITMX y4eOHBIX 3aBeJICHUN
http://www.informio.ru/

YHUBEPCAIBbHBIN  CIIPAaBOYHHUK-IHIIUKIONCIUS
sci.aha.ru

OHJIaliH-PHIMKIONeaus encyclopedia.ru
YHUBEPCAJIbHBIN  CcoBapb (IO  OTpaciisim)
slovar.plib.ru

BCD bse.sci-lib.com
nH(pOPMALIMOHHO-TIpaBoBas cucrtema ["apaHT
http://ivo.garant.ru/#/startpage:0

Texunonoruu MS Office 2007

00paboTku nporpamMma Juist pabotsl ¢ pdf
nH(pOpMaLUU ¢aitnamu  Adobe  Acrobat
pa3InYHBIX BUIOB Professional

mporpamMmma ISl CO3JIaHus
cnaita-moy Microsoft Power

Point
Kommynukanuonusie | Opaysep MozillaFirefox
TEXHOJIOTUH opay3ep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUIIJIMHBI

Jist peain3aluy TMCIUILTHHBI 000py10BaHa

- ydeOHas ayquTOpHUs Ui MPOBEACHUS 3aHSATH CEMHHApPCKOrO THIIA, OCHAIEHHAs IMOCAJTO0YHBIMU
MECTaMH I10 YHCIy CTyAeHTOB (24), pabouee MecTo mpenoaaBarels (KOMIbIOTEp MOOMITBHBIHN FUujitsu-Siemens)
(xapakTepuctuku Komibtorepa: tun mporeccopa INTEL, wacrora 1,6 I'Tu, HDD 160 GB, oneparuBHast namsith
504MB), BbIXOA B LIHTEpHET, BHYTPMBY30BCKas KOMIIBIOTEPHasi CE€Tb, JOCTYIl B DJIEKTPOHHYIO
uH(pOPMAaIIHOHHO-00pPa30BaTELHYIO CPELy, ayJAUTOPHAs JOCKa, MHTepakTHBHBIN komiuieke SMART Board
680i3/Uniti 55 ¢ BcrpoennbiM npoektopom VIEW SONIC PJ u aktuBHO#t crepeo cuctemoii Defender Aurora
M 35, wmomemm, OapenbedHBIE MOAETH, MYJSDKH, TepOapud, BIIAXHBIC IpenapaThl, Ipermaparsl,
JMHAMHYECKUE TMOCOOMs, MHKpoIIpenapaThl, KOJUIEKIHH, JabopaTopHoe obOopynoBaHue (mocyza,
MIPUHAJICKHOCTH JJISl OMBITOB), TIEUaTHBIE MOCOOMS, MOACTHU -aNTUINKAIINH, [TU(PPOBBIC JaTYMKU BIAKHOCTH,
TeMIeparypsl, IudpoBas TabopaTopusi MO SKOJIOTUH, MO OHOJOTHH, CTEPEOMHKPOCKOIBI, KOMILIEKT
MHUKpPOIIPENapaToB K CTEPEOMUKPOCKONaM, HaOOp MJIi MUKPOCKOIUPOBAHUS, MPUOOPHI ISl JEMOHCTPALUU
(BOTHBIX CBOMCTB IOYBHI, BCACBIBAHUS BOJBI KOPHSMH, JUISI OOHAPYKEHHS IbIXaTeIbHOrO0 razooOMeHa y
pacTeHHd W >KMBOTHBIX), CKEJICTHI: TONYOS, JISTYIIKH, SIICPUIBI, KPOJIMKA, Yydel0 KypOIaTKH, JATIA,
WHTEPAKTUBHBIC y4eOHBIE IMOCOOMS, KOMIUIEKC BUICOPMIBMOB s kKabunera omonmornu Ha DVD-nmuckax,
BeO-Kamepa Ha MOJBUKHOM IITaTHBE.


http://www.consultant.ru/
http://www.informio.ru/

