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1. Henu u 3a1a4n y4eOHOH TUCHUIJIMHBI:

enssmu  ocBoeHust  ydyeOHOM AucuuiuHbl  (Moayns) «MosekymspHas Te€HETHKa»
ABJISIOTCA:

- JlaTh CTyJIEHTaM TIJIyOOKHE€ M TPOYHBbIE 3HAHUS O SBJICHUSX HACJIEICTBEHHOCTH H
M3MEHYMBOCTH HA PA3HBIX YPOBHSIX OPTaHU3ALMU KUBBIX CHCTEM,

- IOHATH NPUHIUIIBEI hopMUpoBaHUs Oenka Ha ocHOBe paboTsl Mosiekyn HK u peanuzanuu
MpU3HAaKa BO B3aUMOJCHCTBUHU, OCMBICIUTH MPUYUHBI BO3SHUKHOBEHHS MU3MEHEHUN HA T€HHOM,
T€HOMHOM M XPOMOCOMHOM YpPOBHSIX,

- MPUBUTH CTYJICHTAM-MarucTpaM COOTBETCTBYIOIIME YMEHUS W HABBIKU IO BEACHUIO
9KCIIEPUMEHTOB C T€HETHYECKHM aHallu30M, a TaKXe MPUMEHATbh TEOPETUYECKUE MOJIOKEHUS
TEHETUKH Ha MPAKTHKE.

2. MecTo yueOHO# qucuMILINHBI B cTpykType OOII:

Bapuarusnas yacts. Juctumuunsl no Beidopy. b1.B.J1B.03.01

3ajmaun mpeAMeTa HaXOAATCS B IPEEMCTBEHHOCTH €€ MpoOsieM OWOJIOTHYECKUMU U
MEAMIIMHCKUMH HayKaMH, YTO CBs3aHa C (YHIaMEHTAJIbHON pPOJbI0 HYKJICHMHOBBIX KHCIOT,
00€CIeUnBalONINX MPOSBICHUE TaKUX BAKHEHIIMX CBOMCTB JKMBBIX OPraHU3MOB Kak
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb. | €HETHKa pearu3yeT CBOU TEOPETUUECKUE U MPAKTHUUECKUE
MOJIOKECHUS B Pa3IIMYHBIX OOJACTSIX JEATEIHLHOCTH YelIOBeKa. BHOCHT 3HAYUTEIIBHBIN BKJIA] B
MEIUIINHY, BETEPUHAPUIO,0MOTEXHOIOTHIO, CEIbCKOE XO3SHCTBO.

Cas3b ucuUMIIMHBI «MoJIeKYJISIPHAS TeHETHKA) ¢ MOCAeYIOIUMU JUCUUIJIMHAMYA 1
CPOKH UX H3YyUYeHUsl

Taoauma2.l.
Kon JAucuunaMHbl, caeaywime 3a JUCUUIIIMHON Cemectp
AMCUUILIMHBI «MouiekyasipHas FTeHETUKA»
B1.B.08 DKOJIOTHs YeJ0BEKa 3

CBs3pb AUCIHHUITIMHbI «Mo.nelcy.]mpﬂaﬂ FeHETHKAa» CO CMCKHbBIMHU JUCIUIIVIMHAMU

Tab6auna 2.3.
Kon JIMCHUIUINHBI, CMEKHbIE ¢ TUCUUILJIMHON Cemectp
JAUCHMIIIIMH |«MoJjieKyjasapHasi TeHeTHKa
b1.B.05 DKoJIoru4ecKast FTeHeTHKA 2
b1.B.Z1B.03.02 T'enernueckuii ananu3 1

3. Pe3yabTaThl OCBOEHHS JMCHUILIMHBI (MoayJasi)) «CoBpeMeHHbIe MPoOJIeMbI
OmoJI0run»

[Tpouiecc u3yueHus: AUCHMILIMHBI HaIllpaBiieH Ha (OPMHUPOBAHHME SJIEMEHTOB CIIEYIOIIMX
komneteHui B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:




Tabnuya 3.1.

Kon HaumenoBanue NHauKaTop 10CTUKEHUs] KOMIIETEeHIIUH
KOMIIe KOMIIETEeHIIHU B pe3yabTaTe 0CBOEHUS TUCHHUILUIMHBI 00y4al0IIHiCA
TeHIH JTOJIKEH
u
YHuBepcaibHble KOMIIETEHIIMH BHINYCKHUKOB U HHAMKATOPbI UX 0CTHKEHHS
YK-1. | Cnocoben YK-1.1. Ananuzupyet npoOJIeMHYIO CUTYaIHIO KaK CUCTEMY,
OCYIIECTBIIATD BBISIBJISISL €€ COCTABIISIONINE U CBSI3U MKy HIMH,
kputnueckuii anams | YK-1.2. Onpenenser npoGensl B HHGOpMAIHH, HEOOX0IUMOM
MPOOIIEMHBIX JUTSL pEIICHUS TPOOJIEMHOM CUTYAINH, U IPOSKTUPYET
CUTYalluil Ha OCHOBE | MPOILIECCHI 110 UX YCTPAHEHHUIO;
CHCTEMHOTO YK-1.3. Kputnuecky OlleHUBaeT HAIKHOCTh HCTOYHUKOB
MOJIX0/1a, uH(popMalnu, padoTaeT ¢ MPOTUBOPEUNBOI HHPOpPMALIHEH U3
BBIpa0aTHIBATh pa3HbIX UCTOYHHUKOB;

CTPATETHI0 ICUCTBUI

YK-1.4. Pa3zpabaTsIiBaeT U COJIEP>KATEIBHO apTyMEHTUPYET
CTpaTeTuI0 peleHus NpodJIEeMHON CUTYaIlH HAa OCHOBE
CUCTEMHOT'0 U MEXIUCIUIUIMHAPHBIX MOAXO0/I0B;

YK-1.5. CTpouTt clieHapuu peain3aliu CTpaTeruu, onpeaesss
BO3MO>XKHBIE PUCKH U TIpeJjiarasi MyTu UX YCTPaHEHUSI.

OomenpodgeccuoHaIbHbIC

KOMIICTCHIUMU BBIMNYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUSA

OIIK-1.

Criocoben
MCIIOJIb30BaTh U
PUMEHSTh
(byHIaMEeHTAIbHBIC
OroIOTYeCKIe
NpeCTaBICHUS U
COBpEMEHHbBIC
METOI0JIOTUIECKHE
[0/ IXOTbI JIST
MOCTAaHOBKH
peLICHHS
HECTaHIapTHBIX
Baja4 B chepe
npodeccuoHaNbHOM
MeSITeTbHOCTH.

H
HOBBIX|

OIIK-1.1. 3naer MIPE/ICTABJICHHE 00
pobJieMax, OCHOBHBIX OTKPBITHUSX
npodeccnoHATEHOM IeATEIBHOCTH;

OIIK-1.2. YMeeT aHAIM3UPOBATH TCHCHIIUU PA3BUTHUS
Hay4HBIX UCCJICIOBAaHUN U MPAKTUUECKUX Pa3pabO0TOK B cepe
npodeccnoHanbHOM IeATENbHOCTH; crioco0eH hopMyTupoOBaTh
HMHHOBAITMOHHLIC NPCJIOKCHHUA AJId PEIICHNA HECCTAH IaPTHBIX
3aj/1a4, UCMOJIb3Ys YIITYOJICHHYIO OOIIEHAYYHYIO U
MCTOANYCCKYIO CIICIUAJIBHYTIO ITIOATOTOBKY

OIIK-1.3. BnageeT onpITOM MIIaHUPOBAHUS HAYYHBIX
WCCTIEA0OBAHUH U MIPAKTHYECKUX pa3padoOToK B chepe
npodeccroHaNbHOM IEeATENHHOCTH M HABBIKOM JIETIOBBIX
KOMMYHHUKAIMH B MEKIUCUUIITIMHAPHON ayIUTOPHH,
MIpe/ICTaBICHUS U 00CYKJIEHUS TIPETaraeMbIX pelIeHHA

AKTYaJIbHBIX

B oOJactu




0co0CH TBOPUYECKH
MCIIOJIB30BaTh B|
npoQecCuOHATBLHON
e TEIILHOCTH 3HAHUS
(yHIaMEHTAFHBIX U
[PUKIAJIHBIX pa3/IeioB
I CIIATUTAH

OIIK-2.1. 3Haer TEOpPEeTHMYECKHE OCHOBBI, TPATUIIMOHHBIE H
COBpEMEHHBIC METOJIbI HCCIEAOBaHUMN B COOTBETCTBHU C
HAIPAaBJICHHOCTHIO (MpodHIeM) MporpaMMbl MaruCTpaTyphl;
OIIK-2.2. YMeeT  TBOPYECKM  HCIOJB30BATh  CIICHUAIBHBIC
TEOPETUYCCKUE M TPAKTHYSCKUE 3HAHUSA Ui (POPMHUPOBAHUS
HOBBIX PEIICHUN IyTEM HWHTETPAIMH Pa3UYHBIX METOJIHYECKUX|
[1OJIXO/IOB.

(Momyneit), OIIK-2.2. Bnayneer HaBBIKOM KPUTHUYECKOTO aHAIM3a M IIUPOKOTO
OTTPEIEIISFOIINX 0OCYKICHUS MPEUIaracMbIX PEIIeHHH.

HaMpaBJICHHOCTh

pPOTPaMMBI

MarucTpaTyphbl.

OIIK-4. |Criocoben OIIK-4.1. 3HaeT TEOpPETUYECKHUE OCHOBBI, METOJbl H
[y4acTBOBAaTh B HOPMATHUBHYIO JTOKYMEHTALMI0O B OOJIACTH OHOJIOTHYECKOH WU
NpPOBEICHUU 9KOJIOTMYECKOW DKCIEPTU3bl, OCOOCHHOCTH O0CIEIOBaHHA |
HKOJIOTHIECKOM OLIEHKU SKOJIOTUYECKOTO COCTOSIHUSI TEPPUTOPHIA U aKBaTOPHUH,
PKCIIEPTU3BI METOJbl TECTHPOBaHHSA S(P(PEKTHBHOCTH M OMOOE30MaCHOCTH
TEPPUTOPUI U MPOAYKTOB TEXHOJIIOTUYECKUX MPOU3BOCTB;
akBaropuii, a Takxe| OIIK-4.2. YMeer npuMeHATh NpoecCHOHAIBHBIE 3HAHHUSA |
TEXHOJIOTUIECKUX HaBBIKH JUIA Pa3pabOTKH M TPEAJIOKECHHUS WHHOBAI[MOHHBIX
MPOU3BOJICTB C CPEICTB M METOAOB OHMOJIOTMYECKHX HCCICAOBaHHUH, |
MCTIOJIb30BaHUEM HKOJIOTUYECKOM IKCIIEPTU3HI,

OMOJIOTNYECKUX OIIK-4.3. Bnaseer OMNBITOM IUTAHUPOBaHHUS OUOJIOTHYECKUX
METO/IOB OLIEHKH 9KOJIOTUYECKUX MCCIICOBAHUA Ha OCHOBE aHAIIN3a MMEIOIIIXCS
PKOJIOTUYECKOH U (akTUYECKUX JaHHBIX.

OHOJIOrN4YEeCKON

0€30MTaCHOCTH.

OIIK-8.Cniocoben OIIK-8.1. 3HaeT THIIBI COBPEMEHHOM anmapaTypbl Ui TIOJIEBBIX U
MCIIO0JIb30BaTh mabopaTOPHBIX MCCIEIOBAHUNM W METOJOJIOTHIO HAy4YHBIX H
COBPEMEHHYIO NPUKIAJAHBIX HCCIEOBaHUM B obmacTu mpodeccHoHalIbHOM
MCCIIEIOBATEIILCKYIO  [NESATEIbHOCTH;
armnapaTypy 17
BBIYHCIIUTEIbHYIO OIIK-8.2. YMeer MCHONB30BaTh COBPEMEHHYIO ammaparypy Juis
TEXHUKY JJIs1 PELICHUAMNONEBBIX U JIaDOpaTOPHBIX  MCCIEJOBaHUMM B 00jacTy
MHHOBAI[OHHBIX MpodeCCHOHATTLHON IeATELHOCTH;

Bagay B
npodeccnonansHoi  (OIIK-8.3. . Bmaneer:
esITeIbHOCTH. -CII0COOHOCTBIO TBOPYECKH MOJIU(UIIMPOBATH TEXHUUECKHUE

CpelCcTBa JJIsl PEIICHHS] MHHOBAITMOHHBIX 3371a4 B
npodeccnoHaNbHOM IeATENbHOCTH.

HpO(l)eCCI/IOHaJII)Hble KOMIICTCHI MU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUHA




IK-1.1. 3Haer:

TBOPYECKHU -(pyHIaMEHTAIbHBIE U IPUKJIAIHBIC Pa3/Ielibl TUCIUTUINH,
HMCIO0JIL30BATh B/OIIPEACIISIONINX HAMPABIEHHOCTh IPOTrPAMMBbI MaruCTpaTyphl;
HAy4YHOM n [IK-1.2. Ymeer:
MPOM3BOJACTBEHHO- |- TBOPYECKHU UCII0JIB30BaTh B HAYYHOU U IPOU3BOJICTBEHHO-
TEXHOJOrHYeCKOIi TEXHOJOTMYCCKON JeITCILHOCTH 3HAHNE 0a30BBIX OCHOB
neATeJJbHOCTH ITUCITATIIIMH TTPOTPaMMBbl MarucTpaTyphl;
BHAHHS IIK-1.3. Baageer:
(pyHIaMeHTANBHBIX M- METOIAMH M CPEICTBAMHU WCIIOIb30BaHWsI B HAy4YHOH U
MPUKJIATHBIX [IPOU3BOICTBEHHO-TEXHOJIOTUYECKON JIeITeIbHOCTHU 3HAHUU
pa3ieioB JUCHMIUIMH(YHIAMEHTABHBIX M OPUKIAIHBIX  pa3/ielioB  JUCUUIUIMH
(Mony.ieit), [IPOTrpaMMBbl MaruCTPaTypshl.
onpeaeaIoIIX
HANPAaBJEHHOCTH
(npo¢uJin)
MPOrpamMMbl
MarucTpaTrypbl;

INK-3. |[CnocodHOCTBIO IK-3.1. 3Haer:
NMPUMEHSATH - METOJJUYECKHUE OCHOBBI MPOEKTUPOBAHUS, BBHITIOJIHEHUSI TIOJIEBBIX
MeTOaHYEeCKHe 1 1a00paTOPHBIX OMOJIOTMYECKUX, SKOJOTHUECKUX UCCIICI0BAHMH;
OCHOBBI IIK-3.2. Ymeer:
NMPOEeKTHPOBAHMS, - MPUMEHATh METOIMYECKHE OCHOBHI IIPOSKTUPOBAHHSI,
BBLINOJTHEHUA BBITTOJTHECHUS TIOJIEBBIX M JTAOOPATOPHBIX OMOJIOTUYECKUX,
MoJIEBBIX HPKOJIOTMYECKUX MCCIIEI0BAHUH, UCIIOIb30BaTh COBPEMEHHYIO
i1adopaToOpPHBIX anmnapaTypy U BBIYUCIUTEIbHBIE KOMIUIEKCHI B COOTBETCTBUU C
0HOJIOTMYECKHUX, HAIMPaBJIEHHOCTHIO MMPOTPAMMbI MarucTpaTypsl,
DKOJIOTHYECKHX IIK-3.3. Bnageer:
MCCJIeIOBAHUM, - METOJJaMHU U CPEICTBAMU BBINOJHEHHUS SKOJOTUYECKUX
HCII0Jb30BaTh KCCIICIOBAHUM, HABBIKAMH MCIIOJIb30BaHUS COBPEMEHHOM
COBPEMEHHYI0 anmnapaTypbl U BBIYUCIUTEIBHBIX KOMIIJIEKCOB B COOTBETCTBUU C
annaparypy HHAIPABJICHHOCTHIO TPOTPAMMBbI MArUCTPATYPHI.
BBIUMCJIATEIbHbIE
KOMILTEKChI (B
COOTBETCTBUH C
HANPAaBJEHHOCTBHIO
(npoduiem)
MPOrpamMMbl
MarucTparypbl);

3. O0beM AUCHMILUIMHBI U BHbI y4eOHOI padoThl

B nannom paznene npuBeseH 00beM JUCHUILUIMHBI (MOayIst) «MoJeKynspHas TeHeTHKa» B
3a4eTHBIX EIMHHIIAX C YyKa3aHWEM KOJMYECTBAa aKaAEeMHUUYECKUX WJIM aCTPOHOMHUYECKUX
4acoB, BBIJCIICHHBIX Ha KOHTAKTHYIO pPaboOTy oOyyaromuxcs C mpernojaBaTeneM (MO BHIAM
yueOHBIX 3aHATHI) U HAa CaMOCTOSTENbHYIO0 paboTy oOydarommuxcs. OO00OIIeHHbIE JaHHBIE IO
o0bemMy yueOHOM AMCHUIUIMHBI NpuBeaeHbl B ¢opme Tadn.4.1. B dopme Tabn.4.2. npuseneHs!
paszessl IUCIUTUTAHBI ¥ BUB YIeOHBIX 3aHITHH.

4.1. CTpyKTYypa THCHUIIMHBI

O0beM IMCUMIVIMHBI M BUbI y4eOHOH padoThl



Buj yueOHoi1 padoThI

1cemecTp
Ouno
OO01mast TpyA0eMKOCTh 144

JICIATUTHHBI

AyIuTOpHBIE 3aHATHS 48

Jlexuun 32

ITpaxtrueckue 3ausatus (113) 16

Kontponb camocrosiTenbHOM 27
pa6otsl (KCP)

CamocTosaTenbpHas pabora 69

3.2. Conep:xanue TUCIUTIHHBI.

Taoauna 4.1.

Taoauna 4.2.
No Tewma u conepxxanue Bun 3anstuii, kos-Bo yacoB |Harmsaan [JIut-pa
/11 Bl
mocooust
Jlekuu (IIpaktry. |CemuH.
(;rabopar)

1. BBeaenune. Ilpenmver u 3amaun 4 2 Jlexknus- |[OcHoBH:1

MOJIEKYJISIpHOU reHeTuku. Mcropus ee npe3eHTa |-2

pPa3BUTHS U OCHOBHBIE TOCTUKEHHS. U JormonH:

4,57




A XUMHYECKHl cocrTaB|4 Jlexknus- |OcHoBH:1
HYKJICHHOBBIX KUCIIOT. npeseHra (-2
[IpuHUIKI KOMIUIEMEHTAPHOCTH. THIBI uus Jonomnn:
XAMHYECKHUX CBS3E€H, yHaCTBYIOLIME B 45,7
CTaOUITN3alUU CIUPATHHON CTPYKTYPHI
mouiekynsl JJHK (koBanenTHsle,
ruapodoOHbIe, BOIOpoaHbIC). CTIKUHT-
B3aUMOJICICTBUE.
[unoxpomMHbIi ¥ TUNEPXPOMHBII (4 OcnoBH:1
3P PEKTHI. [TnaBnenue JHK. -2
['uOpunn3anus HyKIEHMHOBBIX KHCIOT U Jlexuus- |domomnH:
€e HCIOJIb30BaHUE B MOJIEKYJISIPHOU npe3enra (2,3,8
OHOJIOTUH. s
OtxkpsiTue aoiHoi cnupanu JJHK.
ITpaBuno Yapradda. XapakrepucTtuka
B-dopmsr IHK. PaznooOpasnbie
dopmsl nBoitHOM cimpanu JJHK. OnHo-
U JIBYIICTIOYCTHBIE, KOJBIIEBEIC U
JTUHEHHBIE MOJEKYJIbI
JIHK.Cepxcnupanuzanus JHK
HykneocomHoe crpoeHue XpomaTHHA. |6 Jlexiusa-  |OcHOBH:
CTpyKkTypHasi OpraHu3aius XpOMOCOM. npe3eHrar |1-2
SnepHbIN MaTpUKC. us JomomnH:
Crpoenue u coiictea PHK. Paznuunsie 45,6,7

tunel PHK. OcoOeHHOCTH CTPYKTYpbI
MPHK, pPHK, TPHK, ux ¢ynknuun u
JIOKaJIN3alMsl B KIIETKE.




JTHK.DepMeHTHI,
ydactBytoue B pemukanun JIHK:
JHK-momumepazer I, 11 u I,
tonouzomepaszeil u I, JJHK-rupazak.
coli, remukase, PHK-monmmepasa
(npaiimaza), AHK-nuraser u ap. JHK-
noJiuMepaspl  3yKapuoT. Permukarus
koJiblieBbIX Mosiekyn JIHK. Pernukanms
tenioMepHbix KoHIOB JIHK. SBnenue
00paTHON TPAHCKPHUIIIHH.
PennukatuBnoemerunuposanue [JHK.

Jleknus-
MPE3eHTAIl
ust

OCHOBH:
1-2
Jormons:
4,5,6,7

Tumbl  penapanuu.
penapanruoHHbIX
00YCJIOBIICHHbBIE

Penapamus  JIHK.
DddekTuBHOCT

cucteM. bonesnn,
nedeKTaMu pernaparum.

5

Jlexuus-
MIPE3CHTAIl
us

OcCHOBH:
1-2
JormoJH:
2,3,4,5,6,
7,8

Tpanckpunuusa JIHK y npokapuor.
CrpoeHue onepoHOB y IPOKAPUOT.
HeraTuBHas u Mo3UTUBHAS peryisiuus
TPAHCKPHUIILUK YIIPOKAPUOT HA
IIpUMEPE JIAKTO3HOTO U
TPUNTO()AHOBOTO OTIEPOHOB.
Kara6onutHas penpeccus, CAP-6enok.
Tpanckpunuus y sykapuot. CTpykTypa
JYKapUOTHYECKOr0 MpoMoTOopa. Tumsl
PHK-nonumepas y sykapuor u
cunresupyemsle umu PHK. /THK-
CBSI3bIBaOIME O€JIKH, yJacTBYIOIINE B
peryssuy TPaHCKPHUIILIAN
Oco6eHHOCTH OpraHu3aly FeHOB
YIPOKAPHUOT U 3YKAPUOT. MEeXaHU3MBI
PErymsalUn SKCIPECCUH T€HOB.
Crpoenne MPHKYy npokapuot u
aykapuoT. [IpoueccuHr u cruiaicCuHr
monekyn PHK I'enetnueckuit koJ.
PacmmpoBka reHeTHUeCKoro Koaa.
OCHOBHBIE CBOICTBA T€HETUYECKOTO
KOJa.

Jlexuus-
MpEe3eHTAall
158

OcHogH:1
2
JormoJH:
4,5,6,7,8

Bcero

32

16




,""\
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OcBoeHMe Kypca OCYLIECTBIISIETCSA Ha PAKTHUECKUX 3aHATHSX, a TAKXKe B MIPoLiecce
CaMOCTOSITENIbHOW PabOTOM CTYACHTOB C TEOPETUUECKOM JTUTEPATYPOil U C MPAKTHUECKUMHU
3a/laHUSIMU.

[Tpu moaroroBke 6akaiaBpoOB-OMOJIOIOB MOKHO BBIOpAThH ClIEIYIOLME OCHOBHBIE (DOPMBI

IIPOBEJICHUS YUEOHbIX 3aHSTUH!

® HHTEPAKTUBHBIE JICKLIUY;
® JIeKLUHU-TIpecc-KOH(PEPEHLINH;

® TPEHUHIU M CEMUHAPHI IO PA3BUTHIO TPOPECCUOHATHLHBIX HABBIKOB;

® TpYIIOBBIE, HAYYHBIE TUCKYCCUH, 1€0ATHI.

Tab6auna 6.1.

AKTHBHBIC U HHTEPAKTHBHBIE (GOPMBbI IPOBeAeHUS YIeOHBIX 3aHATHI 110

AUCHMILINHE
Ne Tema nporpamMmel TUCHUATUINHBL [Ipumensiemsle | Kon-Bo aynur.
.11 TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIAHQ)

1 Beeaenue. [IpenmMer u 3a1aun MOJIEKYJISIPHOU Jlexuus c 4

reHeTuku. Mcropus ee pasBUTHsI U OCHOBHBIE IIPE3CHTALUCH.

JOCTHUKEHUS. I'pynnosas,

Hay4Hast
JUCKYCCHS.

2 CtpoeHne U XUMHUYECKUI COCTaB HYKJIEMHOBBIX | JIekius ¢ 4

kucaoT. [IpuHnun komruieMeHTapHOCTH. THUIIBI | TIpEe3€HTaLuEN.

XUMHYECKHX CBSI3€H, y4aCTBYIOIUE B Jlexums-npecc-

CTaOWIIN3aLUU CIIUPATIBLHON CTPYKTYpPHI KOH(epeHIHs.

moutekyibl JIHK (koBanenTHbIe, ruapodoOHsbie,

BOJI0pOJIHbIE). CTIKHMHT-B3aUMO/IEHCTBHE.
3. ['MnoxpoMHbIi U TUIIEpXpPOMHBII 3 (HEKTHI. Jlexuus ¢ 4

[MnaBnenne AHK. I'ubpuanzanus HyKJIEMHOBBIX | IpEe3eHTaLUEN

KHCJIOT U €€ UCIOJIb30BAHUE B MOJIEKYIIIPHOU

Ouosoruu.

Otxkpeitue asoiinoi cnimpanu JIHK. IIpaBumno

UYapraddoda. Xapakrepuctuka B-gpopmer JITHK.

Pa3zHoo6pa3Hble popMbl ABOIHON crivpanu

JHK. OnHo- u nBy1enovYeunbie, KOIbIEBbIE U

JMHENHBIE MOJIEKYJIBI

JAHK.Cepxcnupanmsanus JJTHK
4. HyxieocomHoe cTpoeHne XxpomaTuHa. Jlexuus ¢ 6

CrpyKTypHasi OpraHu3annsi XpoOMOCOM. Mpe3eHTalNeN

SInepHblli MaTpuKC.

Ctpoenue u coiictea PHK. Paznuunbie Tumibl

PHK. Oco6ennoctu crpykrypst MPHK, pPHK,

TPHK, ux ¢pynkuuu u nokanuzanus B KJIETKE.
S. Perumkanus JJHK. @epMeHTBI, y4acTBYIOIIKE B Jlexnus ¢ 4
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AUKALUK JHK: THK-momumepasst |, 11 u l1l, | mpe3enTamueit
: tonounzomepassll u 11, JHK-rupazaE. coli,
renukassl, PHK-monmumepasa (mpaiitmasa), JIHK-
murassl 1 1p. JJHK-nonmMepassl sykapuor.
Permukanus konbieBbix Mosiekyn JJHK.
Perumkanus tenomepHbix koHnos JJHK.
SIBnenne oOpaTHOM TPAHCKPHUIIIIHH.
PerumkatusHoemerunuposanue JJHK.

6 Penapanus [JHK. Tunst penapanuu. Jlekums ¢ 5
D¢ deKTUBHOCTD peNapaliOHHbIX CUCTEM. npe3eHTanuen
bonesnn, o0ycioBieHHbIC AeheKTaMu
penapanuu.

7 Tpanckpunuus IHK y npokapuor. Ctpoenue Jlexuws ¢ )
OTIEPOHOB Y MPOKAPUOT. npe3eHTaluen

6. IlepeyeHb y4yeOHO-METOAUYECKOr0 OOecmeuYeHHsl AJs CAMOCTOATE]bHOH PadoThI
00y4aroIMXcs M0 JUCHHUILINHE (MOIYJII0)

AyAUTOpPHAs CAMOCTOATE/IbHAS padoTa 00y4arOIIUXCS.

dopmamu 3a1aHuil U1 CAMOCTOSITEIBHON paObOThl 00yJalOIMXCsl B ayAUTOPHUHU TI0]T
KOHTPOJIEM IPETIOIaBaTeNsl SIBISIOTCS:
® KOHTpOJbHAs paboTa;
®  KOJJIOKBUYM;
® TECTUPOBAHWE;
e 3amuTa OTYEeTa O BBIOJHEHHOW Ja00OpaTOpHON paboTe WM MPAKTHYECKOU
pabore.

CamocrosTenpHas paboTa 00y4aroUIMXCsl B KOMIIBIOTEPHOM KJjiacce (B AUCTAaHIIMOHHOM
peXHMMe) BKIIIOYAET CIAEAYIOLME OpraHn3allMoHHbIe (OPMbI YIEOHOH 1eATeNbHOCTH: paboTa ¢
AJIEKTPOHHBIM YUEOHHKOM, IPOCMOTP BHJICOJEKIMH, KOMITBIOTEPHOE TECTUPOBAHUE, U3YUEHHE
JOIIOJTHUTCIIbHBIX TEM 3aH$[TI/II\/JI, BBIITIOJJHEHHUEC JOMAITHUX Sa)IaHI/Iﬁ nuT.IO.

Tabauna 6.1.
Copep:xanue, BUABI 1 METOABI KOHTPOJISI CAMOCTOATE/ILHOH PadoThl
Ne |HammeHnoBanwme pa3sena (TeMbl) AUCIIUTLUTAHBI Bun camocTosiTensHOM paboTel | MeTozbl KOHTPOIIA
/T CaMOCTOSITEIbHOM
paboTsI
1. |AmonrTo3 - obmias xapaktepucTruka nporecca. [lyckoBeie |Hammcanue pedepara 3amuTa pedepara

(hakTOPHI pa3BUTHS aNONTO3a. XapaKTEPUCTHKA Kacmas.
Bzaumoneticteue Fas-penentopa u Fas-nmuranga.
MoutekysipHbIE MEXaHU3MBI 3aIIpOIPaMMUPOBAHHOM
KJICTOYHOM TH0eNn: BHYTPEHHUHA U BHEITHUN IyTH
aKTUBALMU aroNTo3a.




2 |Fenom 4enoBeka, OCHOBHBIE uepThl opraHuzanud. |[lonroroska k goxiany pedepara |3ammra

[Momumopdusre mapkepst JHK. [Tpunimne kapTHpoBaHus
TCHOB HACJIEACTBCHHBIX OOJIE3HEM.

3 Crpoenne u cBoiictBa PHK. Paznuunbie Tumel |Hamucanue pedepara 3amura pedepara
PHK. Oco6ennoctu ctpykrypsl MPHK, pPHK, TPHK, ux
(YHKIMY ¥ JTOKaJM3aLusl B KIETKE.

4 Pemnapars JHK. Tumet penaparuu. | [ToaroroBka k mokmaxy pedepara |3amura pedepaTa
D¢ dexkTHBHOCTh pemapalloOHHBIX CHCTEeM. boiesHw,
o0yciioBnieHHbIE leeKTaMH perapanuH.

7.0u1eHOYHbIE CpeIcTBAa JJsi TEeKYHIero KOHTPOJISI YCIEeBAeMOCTHM W NPOMEKYTOYHOI
aTTrecTaluu

HUTOroBblii KOHTPOJIb
WTOroBBIN KOHTPOJIH 10 TACIUIUTHHE OCYIIECTBIISCTCS IPEUMYIIECTBEHHO B (JOpME YCTHOTO
muddepeHIIMPOBAaHHOTO 3a4eTa, MAKCUMAaIbHOE KOJIMYeCTBO 0amioB no kotopomy - 100
0ayutoB. Y IeTbHBIN BEC HTOTOBOTO KOHTPOJIS B UTOTOBOW OLIEHKE TIO AUCITUTINHE COCTABIISIET
40%, cpennero 6amia mo BceM Moayism 60%.

- 100 6amnoB — cTyIeHT TI1y00KO MOHUMAET NPOUIEHHBIM MaTepHa, OTBEYAET YETKO U
BCECTOPOHHE, YMEET OLICHUBAThH (DAKThI, CAMOCTOSATEIHHO PACCYKIAeT, OTIIMYACTCS
CIIOCOOHOCTBIO 000CHOBBIBATH BBIBOJIBI U PA3BSICHITH UX B JIOTHYECKOU ITOCIICIOBATEILHOCTH.
- 90 6ayyIoB - CTYAEHT INIyOOKO MOHUMAET MPOMACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIICHNBATh (PAKTHI, CAMOCTOSTEIBHO PAaCcCyKIaeT, OTIINIACTCS
CIIOCOOHOCTBHI0 00OCHOBBIBAThH BHIBOJIBI U PA3BSICHITH UX B JIOTUYECKOM MOCIIEIOBATEILHOCTH,
HO JIOITYCKAEeT OTJCIIbHBIC HETOYHOCTH.

- 80 6anyoB - CTYJEHT MIyOOKO TOHUMAET MPONACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIIEHNBATh (PAKTHI, CAMOCTOSTEIBHO PAaCcCyKIaeT, OTIINIAETCS
CIIOCOOHOCTHI0 00OCHOBHIBAThH BBIBOJIBI U PA3bSICHSITH UX B IOTUYECKOM MOCIEA0BATEIHHOCTH,
HO JIOITYCKaeT HEKOTOPbIE OLIMOKHU OOIIEro Xapakrepa.

- 70 GanmoB - CTYJEHT XOPOIIIO MOHUMAET MPONIEHHBIN MaTepHal, HO HE MOXKET
TEOPETUIECKH 0OOCHOBBIBATH HEKOTOPHIC BHIBOJIBI.
- 60 6ayyIoB — CTYZIEHT OTBEYAET B OCHOBHOM IMPAaBUJIBHO, HO YYBCTBYETCS

MeXaHUYECKOe 3ayuynBaHHe MaTepHaa.

- 50 GannoB — B OTBETE CTYJEHTA UMEIOTCS CYIIECTBEHHbIE HEJJOCTATKU, MaTepral

OXBAaYeH «II0JIOBUHYATOY, B PACCYKIEHHSIX JOMYCKAIOTCS OIIMOKH.

- 40 GannoB — OTBET CTY/JEHTA MPABUJICH JTUIIIb YACTHYHO, IPH Pa3bICHEHUU

MaTepHala JIOMyCKatTCs CePbe3HbIC OIMTHOKH.

- 20-30 6anIoB - CTYACHT UMEET O0IIIee MPeICTaBICHHE O TeMe, HO He yMeeT
JIOTUYECKH 000CHOBATh CBOU MBICITH.

- 10 GannoB - CTYACHT MMEET JIUIIh YACTUYHOE MPEACTABICHUE O TEME.

- 0 GayIoB — HET OTBETA.

Kpurepun ouenku:

OneHka «omauuHo» BBICTABIISACTCS CTYJCHTY, €clii BoinosHeHo 100-91%.
Orenka «xopoutoy, eciu BoimoiiHeHOo 90-76%.

OreHka «yodognemsopumesnibHoy, €CIv BBIMOIHEHO 75-60%.

OrieHKa «Hey0061emeopumenbHo», €CIIi BEITIOJIHEHO MeHee 60%.
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IIpumepHas TeMaTnka pedepaTuBHBIX padoT

1. Amonto3 - o0mas xapakTepucTuka mporecca. IlyckoBeie (akTOpbl pa3BUTHS
anonro3a. XapakTepucTuka Kacma3. BsaumopneiictBue Fas-peunentopa u Fas-nuranna.
MouekynsipHble MEXaHHU3Mbl 3alpOrPaMMHUPOBAHHOM KJIETOYHOW TMOENU: BHYTPEHHUH U
BHEILIHUW ITyTH aKTUBAIMHU allONTO3a.

2. I'eroM dYenmoBeka, OCHOBHBIC uepThl opranu3amuu. [lomumopdusie mapkepsr JJHK.
[TpuHLIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX 0OJIE3HEH.

3.IIporpeccupyromiass MpleyHass AUCTpOGUsS — TPUMEp JIOKAIM3AalUMU TeHa Ha
xpomocome. J[lpyrue ¢opmbel Muoauctpoduu. MonekynapHas auarHoctuka. ['eHHas u
KJIETO4YHAs Tepanuu. [luHaMuuyeckue MyTalWH, HKCIIAHCUM TPUILIETHBIX NOBTOpPOB. IloHsThe
aHTHUIHUNanuu. Xopes ['eHTHHI TOHa, MUOTOHUYECKast TUCTPOdHUs.

4.OtHoreHomuka. Ilomumopdu3m TreHOB Kak WHCTPYMEHT H3y4eHHs TreHo(oHIa
HapOJIOHACEJIEHUS! BO BPEMEHU U IIPOCTPAHCTBE.

5. [Monsitue 6uonHpopmaruku. Poinb OMOMHGOPMATHKN B COBPEMEHHOW MOJICKYIISIPHOMN
TeHEeTUKE U OMOTEeXHOJOTHH. brojorndeckre CuCTEMBbI C TOUKHU 3peHHs] OMOMH(POPMATHKHY.

6. KomupoBanue HacieACTBEHHOH WHpoOpManuu. ba3bl MaHHBIX  TIO0 MOJCKYJISPHOU
Ouosnoruu u reHetuke. MHbopManmoHHbIN aHaIU3 MOCIEA0BATEIbHOCTENH HYKJICHHOBBIX KUCIOT
1 OCJKOB.

IlepeyeHb BONPOCOB K 3K3aMeHY

1. Ilpeamer u 3a1auu MOJEKYJISIPHOM F€HETUKU.

HcTopus ee pa3BUTHS U OCHOBHBIE JJOCTUKECHHUSL.

3. XHMHYECKUI COCTAB HYKJIEMHOBBIX KUCJIOT: yPUHOBBIE U TUPUMHIMHOBbIE OCHOBAHMS
(OCHOBHBIE 1 MMHOPHBIE), YTJIEBOIHBIN KOMIIOHEHT. CTpOEHKE HYKJICO3UI0B U
HYKJICOTH/I0B.

4. Xapakrepuctuka nepBuuHoi ctpyktypsl JJHK. Ilpunnun kommieMmenTapHOCTH. TUIIBI
XUMHUYECKHX CBsI3€H, yUaCTBYIOIIME B CTAOMIIN3ALMHU CIIUPATIBHON CTPYKTYPbI MOJIEKYJIBI
JIHK (xoBanenTHbIe, ripodoOHbIE, BOOPOAHbIE). CTIKMHI-B3aUMOEHCTBHE.

5. Tunoxpomuslii u runepxpomusiit 3pdextsl. [Inasnenne JHK. ['mGpunuzanms
HYKJIEMHOBBIX KHUCJIOT U €€ UCII0JIb30BAHHUE B MOJIEKYJISIPHOM OMOJIOTHH.

6. OtkpsiTe aBoiHo cupanu JJHK. Ilpasuio Yapradda. Xapakrepuctuka B-hopmer

JHK.

Pa3znoo6pa3zusle ¢popmsl aBoitHo# ciupanu JJHK: A-, C-, [I- u E-dopmsl, Z-¢popma JTHK.

8. OpHO- U IBYIIETIOUEYHbIE, KOJIBIIEBIC U IMHEWHBIE MOJIEKYIBI
JIHK . MutoxonapuaneHas u xnopomnactHas JJHK.

9. Ceepxcrmpammsanus JJHK. KonpopmannonHbie nepexoasl B CBEpXCIUPATH30BAHHON
MoJiekyine. Tornonzomepassl, MEXaHU3M JEHCTBUS.

10. HykneocoMHOECTOpOCHNE XpOMaTHHA. DYXpOMAaTHH U TeTepoxpoMaTiH. CTpyKTypHast
OpraHM3aIys XpOMOCOM. S IEpHBII MaTpHUKC.

11. Crpoenue u cBoiictBa PHK. Paznuunsie Tunel PHK. Ocobennoctu crpykrypst MPHK,
pPHK, TPHK, ux ¢yHkunu u gokanus3anus B KJIETKe.

12. ®epmentsl, yuactBytomue B perumkanuu JJHK: JITHK-momumepassr I, 1 u 111,
tononzomepasbll u 11, JHK-rupazaE. coli, renukassl, PHK-nonmumepasa (npaiimasa),
JAHK-nmuraszser u qp. JJTHK-mon

13. TonsTue permukona. Kongopmaruonusie nepexoasl mosiekyisl JJHK B paiione crapra
peruinkanuu. CTpoeHne BUIKHU peruiMkanuu. Bemyias u orcratomniast HUTH, 0COOEHHOCTH
ux perukanuu. @parmentsl Okazaku. Cunte3 PHK-3atpaBok (mpaiimepos).

14. Pennmkanus xonbiieBsix MoJiekyn JIHK: oOpazoBanue O-ctpykrypsl, D-ietnu u
pEIUIMKALMS 110 TUITY KaTAIIErocs KOJabLa.
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19.

20.

21.

22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

nukaius TenomepHbix kKoHIoB JIHK. Tenomepasa, 0cOOEHHOCTH CTPYKTYpPHOU
opranu3anuy U QyHKIHOHUPOBaHUS. Teopus CTapeHus B CBSA3H C AMHAMHUKON CTPYKTYpPHI
TEJIOMEPHBIX YYaCTKOB.

. SIBnenue oOpaTHOI TpaHCKPUIIIUU. XapaKTepucThKka pepMeHTa pepeprasa,

OCYILECTBIIAIOLIET0 OOPATHYIO TPAHCKPUIILIHIO.

. PemmukatuBnoemerunuponanue JJHK.
. Paznuunsie Tunel noBpexxaenuii ctpykrypsl JIHK 1 ciocoOsl ux yctpaneHusl.

Penapatusnsiii cunte3 JJHK. Oxcuusznonnas penapanus. [Ipsimasa penapaius
TUMUHOBBIXIUMEPOB U METWIIMPOBAaHHOTO Ir'yaHuHa. [locTperninkaTtuBHas penapanus,
BKJTFOYaroIas pekomounHamuio. SOS-pemnaparus.

Posp meTunupoBanus B penapanun. IIpomeccsl pecTpuKuun-MoupuKanum y
npoKapuoT. D(H(HEeKTUBHOCTh penapalloHHbIX cucTeM. boe3Hu, 00ycaoBIeHHbIE
nedexTaMu penapaim

MosnekynsipHble MEXaHU3MbI 0011el (TOMOJIOrHuHON) pekoMOuHauu. depMeHTHl,
y4acTBYIOLIHE B 001Iel pekoMOuHau. Mozens pekoMOMHAIINY C MTePEeKpeIBaHUEM
Henei.

CrpykTypsl X0ommuaes U UX pazpeneHne ¢ momoupio Gpepmentos. Cantcnenupuieckas
PEKOMOMHALIUSA U €€ Y4aCTHE B XPOMOCOMHBIX IE€PECTPOiiKax, IKCIPECCUU TEHOB Y
¢aros, uaTerpanun (ara 1IM061a, 00pa3oBaHUKM FT€HOB HIMMYHOTJIOOYJTHHOB U
peuenTopoB T-KJIeTOK.

IS-anemenTsl 6akTepuii. TpaHCIIO30HBI OaKTepUil 1 MEXaHU3M HX TPAHCIOKALINH.
OCHOBHBIE TUITBI MOOUJIBHBIX T€HETHUECKUX JIEMEHTOB 3YKapUOT: CTPYKTYpPa, T€HbI U X
IPOJYKTbI; MEXaHU3MBbI IIEPEMELICHHUS.

Tpanckpunuus IHK y npoxapuor. Ctaguy TpaHCKPUIILMOHHOTO LIMKJIA, COCTABIIAIOIINE
aneMeHTHlI nporecca. Ocobennoctu crpykrypsl PHK-monmumepassl, 6 — daxTopsl,
HarpaBJIeHUE TPAHCKPUIILIHH.

Crpoenue onepoHoB y MpokaproT. O6IacTu MpoMoTopa, onepaTopa, TEePMHUHATOPA.
HerartuBHas 1 no3uTUBHAS PETYISILM TPAHCKPHUILMK YIIPOKApHOT Ha pUMEpe
JAaKTO3HOTrO U TpunrogaHoBoro onepoHos. Karabonuthas penpeccusi, CAP-6enoxk.
SIBeHue aTTeHIOALMN TPAHCKPUIILIMK Ha IPUMEpe TPUNTO(PAHOBOTOONPEPOHA.
Tpanckpunuus y 3ykapuor.

Crpykrypa sykapuotudeckoro npomoropa. Tunel PHK-nonumepas y aykapuor u
cuHTe3upyemole umu PHK.

@®akTophl TPAaHCKPUIIIMKA. MeInaTOpHbIM KOMIIJIEKC TPAHCKPUIILIUN. DHXAHCEPHI U
CalJICHCEPBI.

JIHK-cBs3bIBatomnye 6€1Kky, y4acTBYIOLINE B PETYIISIMNA TPAHCKPUITLUK: OSNKH,
coJieprKalliie TOMEOJOMEHbI, JEHIIMHOBYIO «3aCTE€XKKY», «IIUHKOBbBIE
nanbb».OcoOOEHHOCTH OpraHU3alluy T€HOB Yy IPOKAPHOT U HYKApHOT.

MexaHu3MBbI PETyJIsLUN YKCIIPECCUN TEHOB.

Crpoenne MPHKYy npokapuor u sykapuor. IIponeccunr u crutaiicunr mosekyn PHK.
Oco0Gennoctu npoueccunra TPHK u pPHK y 6akrepuii. Poas maneix saepusix PHK n
0eTKOBBIX (PAKTOPOB B CILIaliCUHTE.

Cmnaiicocoma.

PacmmdpoBka renernaeckoro koga. OCHOBHbIE CBOWCTBA FT€HETUYECKOTO KOJIa.
O61mas cxema mpolecca TPaHCISIIMY U XapaKTePUCTHKA €0 OTAEIbHBIX 3JIEMEHTOB.
Crpoenne TPHK: nepBuyHas, Bropu4Hasi U TpETUUHAs CTPYKTYypa, poJib
MOJIU(PUIIPOBAHHBIX HYKJIEOTHIOB.

3HaynMBble Ui TpaHcsauuu oonactu. AmunoauunupoanueTPHK, ero cneruuanocts,
amuHoanun-TPHK-cunaTeTassl.

Crpoenue pubocoM y Ipo- U SYKAPHOT, UX JIoKanu3aus B kietke. Pubocomusie PHK,
ux Bubl. CyObeTuHUIBI pUOOCOM, UX 00bEeTUHEHHE B LIenyI0 pubocomy. A- u I1-
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CTku pubocom, ux ¢pyHkimn. CTpyKTypHBIEC TIpEBpaIieHus puoocom invitro.
OJIMPUOOCOMBL.

Oransl TPAaHCISAIUH U UX XapaKTePUCTUKA. benkoBbie (hakTOphl MHULIMAINH, JIOHTAIlUN
U TEPMHUHALMK TPAHCIISILIUY.

XUMUYECKUE pPeaKuy 1 OO SHEPreTHUECKUI OaaHC OMOCHHTE3a
6enka.PacnaqMPHK y npokapuoT u sykapuor.

Paznnuus nponecca TpaHCIAUUU B KIETKaX IPOKAPUOTUYECKUX U DYKAPUOTHUECKUX
OpPIraHU3MOB.

WHruOUTOpS TPAHCIALNY Y TIPO- U 3YKApUOT U MEXAHU3MBI UX JCHCTBHSL.
[TocTTpancnanuonHas MoAU(UKALNS TOTUITENTHIHBIX LEHeH.

TpaHcnopT 3yKapuoTHUYECKUX OEIKOB B KIIETOUYHBIE OPTraHENIbl U YEPE3 KIETOUHYIO
MeMOpaHy.

[lepBuyHas, BTOpUYHAsL, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa OCIKOB.

ITonsaTne 0 nomMeHax U uX GyHKLHUOHAIBHOMN POJIH.

@onnuHT 6eTKOB — 00pa30BaHKE ONPEIEICHHON TPETHUHON CTPYKTYphL. DPaKTOPHI
donnunra: GepMeHThI U marnepoHsl. Pedonauar 6enkos.

IIpuoHsL.

Arnonto3 - o01mas xapakTepuctuka nporecca. [lyckoBble hakTopbl pa3BUTHS alONTO3a.
XapaxTepuctuka kacnas. Bzaumoneiictsue Fas-peuenropa u Fas-nurasnaa.
MosnekynsipHble MEXaHU3MBI 3aIPOrPAMMUPOBAHHOM KJIETOYHON THOen: BHYTPEHHUN U
BHEIIHUH ITyTH aKTUBAIMX alloNTO3a.

['enoM yenoBeka, OCHOBHbIE YepThl opranuzanuu. Ilonumopdusie mapkepst JTHK.
[TpuHLIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX 0OJIE3HEN.

[Tporpeccupytomias MplleyHast TUCTpo(Us — IPUMEp JOKATU3ALMK [eHa Ha XpPOMOCOME.
Hpyrue ¢popmel Muonuctpoduu. MonekynspHas quarHocTika. ['eHHas u kietouHas
TEpaIuu.

[Tonumopdu3M reHoB Kak HHCTPYMEHT U3yueHHs FeHO(OH1a HapOAOHACETIEHUS BO
BPEMEHHM U IPOCTPAHCTBE.

[Tousitue GuonHdpopmaruku. Poias OnonH(popMaTUKH B COBPEMEHHOM MOJIEKYIISIPHOI
TeHETUKE U OMOTEXHOJIOTUH.

buonorudeckne cuctemMsl ¢ TOUKU 3peHUs OMOMH(DOPMATHKH.

KoaunpoBanue HacneacTBEHHON HHPOPMAIIIH.

ba3bl TaHHBIX 110 MOJIEKYJISIPHOM OMOJIOTUN U TEHETHKE.

WNHupopMalinoHHbIN aHAIN3 MTOCIIEI0BATEIbHOCTEN HYKJIEMHOBBIX KUCIIOT U OEIKOB.

Kpurepun oneHkn npomMesKyToO4HOM aTTecTanum B gopme IK3aMeHa

Taoauna 7.1.
Ounenka XapakTepucTuka Tpe00BaHMIl K pe3yJbTaTaM aTTeCTALMHU B (popMme
IK3aMeHa
«OTANYHO» Teopernueckoe cosiepxaHue Kypca OCBOEHO MOJHOCTBIO 6€3 MpoOesoBs,

CUCTEMHO U IIyOOKO, HE0OXO UMbl TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHasioM c(hOpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE pabouei
y4eOHOU TporpaMMoil yaeOHbIC 3a/T1aHHsI BHITIOJTHEHBI 0€3yITPEYHO, KaueCTBO
UX BBINOJIHEHUS OIIEHEHO YHCIIOM 0aJUIOB, OJIM3KUM K MAKCUMYMY.

«Xoporo» Teopetndeckoe copepkaHue Kypca OCBOCHO B IIEJIOM 0e3 Ipo0erios,

HE0OXO0TUMBIE TPAKTUIECKHE HABBIKK Pa0OTHI C OCBOCHHBIM MaTE€pPHAIIOM B
OCHOBHOM c()OpMHPOBaHBI, MPEAYyCMOTPEHHBIE paboueil yueOHOI
MPOrpaMMoil yueOHbIe 3a/1aHUS BHITIOTHEHBI C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHHS OOJIBITUHCTBA 3aJaHUH OLIEHEHO YHUCIOM OallioB,
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\ OJIN3KUM K MAaKCHMYMY.
«Y JIOBJIECTBO- Teopernueckoe copepx’aHue Kypca OCBOSHO OOJbIIIEH 9acThi0, HO

PUTETIHHOY poOesIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, He0OX0IMMbIE IPAKTHIECKUE
HaBBIKH PabOTHI C OCBOCHHBIM MaTepHAIOM B OCHOBHOM C()OPMHPOBAHBI,
OOJILIITUHCTBO IIPETYCMOTPEHHBIX paboueil yaeOHOH TporpaMMoi ya4eOHBIX
3aJJaHU BBITTOJIHEHBI, OT/IEIbHbIEC U3 BBIMOJIHEHHBIX 3aJaHUui COAepIKaT
OLIMOKHU.

«Heynosnets Teopernueckoe conepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE
OpPHUTEIBHO» | HaBBIKK pa0OTHI HE CHOPMUPOBAHBI TN CPOPMHUPOBAHBI OT/CILHBIC M3 HUX,
OOJIBLIIMHCTBO MPEyCMOTPEHHBIX pabodel yueOHoM mporpaMMoil yaeOHbIX
3aJJaHHd HE BBITIOJHEHO JHOO BHITIOIHEHO C TPYOBIMH OIIMOKAMH, Ka4eCTBO
UX BBIIIOJIHEHUS OIICHEHO YHCIIOM 0aJlIOB, OJIN3KUM K MUHUMYMY.

Taoauua 7.2
CooTtBercTBHE (DOPM OIEHOYHBIX CPEICTB TEMaM JTHCHHILIAHBI

Ne Tema ®opMa OIIEHOYHOI'O CPEeICTBA

/11

1. Pa3znen 1. llenu v 3anaun Pedepar Ha Temy: «VcTopus u3yueHHOCTH
MOJIEKYJIIPHON T€HETUKH MOJIEKYJIIPHON T€HETUKNY.

2. Paznen 2. Ctpoenue u TecTsr.
XUMUYECKHI COCTaB Bompocsr 11t cobecenoBanus

HYKJIEMHOBBIX KUCHOT. [IpunHnun
KOMIUIEMEHTapHOCTHU. THIib
XUMHYSCKHUX CBS3EH,
Y4YacTBYIOULIHME B CTA0MIN3ALUU
CIIUPAIIbHOU CTPYKTYPBI
monekyisl JJHK (koBaneHTHbIe,
ruapoPoOHbIE, BOJIOPOIAHBIE).
CToKMHI-B3aUMOECHCTBHE.

3. Paznen 3. Opranusm xo3sinHa kak | Pedepar Ha Temy: TpaHCMHCCHBHBIE M IPHPOJTHO-
cpena oOMTaHus apaszuTa. ouaroBble 3a00eBaHusl. CTpyKTypa NpUpOIHOTO
JK¥3HEeHHbIE IIUKIIBI TaPa3UTOB. o4ara. OCHOBHBIE 3JIEMEHTBI TPUPOTHOTO OvYara:

BO30YAUTEINb, pe3epBYyap BO30YAUTEIIS,
nepeHocuuk. [ToHsTHE 00 aHTPOMOHO3aX U
300H03ax. [IpuHIIMIIBEI GOPHOBI C Mapa3uTapHBIMU
3a00JIeBaHUSIMHU.

4. Pasnen 4. Hykneocomnoe
CTpOEHHE XpOMaTHHA. Bomnpocsr quist cobecenoBanust.
CrpyKTypHast opraHu3anus
XPOMOCOM. S nepHbIl MaTpUKC.
Crpoenue u cpoiictea PHK.
Paznuuneie Tunsl PHK.
Ocob6ennoctu crpykrypsl MPHK,
pPHK, TPHK, ux dbyakuum u
JIOKaJIM3alMs B KJIETKe.




8. YueOHo-MeTOqUYecKOe U MHPOPMAIHOHHOEe o0ecreyeHne Y4eOHOH IUCHUNTHHBI
/monyJis

8.1. JIuteparypa.
1. AgenpimnHa, I'. A. 'eHeTnka B 3agadyax. YueOHoe nocooue / I'.A. Axgenpmmna, @.K.
Anpenpmmd. - M.: ITnaunera, 2015. - 176 c.
2. Acnansn, M. M. I'enetuka u npoucxoxaenue noyia / M.M. Acnansn, O.I1. CongatoBa. - M.:
Asropckas akanemus, KMK, 2010. - 116 c.
3. Ayapb0ax, III. I'eneruka / I1I. Ayspbax. - M.: Atomuzaat, 1994. - 280 c.
4. Aysp0ax, . I'eneruka / LLI. Ayspbax. - M.: Atomuznat, 2012. - 320 c.
5. Bcenenckuii, E. H. Becenenckue matpuiisl. Kocmuueckas reneruka: JIHK cBepxcrnocoOHOCTH,
reauanbHoCcTH U 0eccmepTus. Tom 2 / E.H. Beenenckuii, JI.A. Beenernckas. - M.: MOO MIIKP,
2004. - 320 c.
6. 'eHeTnka OpOHXOJIETOYHBIX 3a0oneBanui. - M.: Atmocdepa, 2010. - 160 c.
7. 'eneruka u cenekuus pacrenuii Ha Jlony / pen. B.I'. Kaprambiesa. - M.: PoctoB-na-/lony.
W3n-Bo PocroBckoro ynusepcutera; M3nanue 2-¢, 1995. - 160 c.
8. I'natuk, E. H. I'eneruka uenoseka. brinoe u rpsaymee / E.H. I'natux. - M.: JIKU, 2010. - 280
C.
9. Ayounun, H. I1. I'enetuka / H.I1. lyOunun. - M.: Hltuunma, 1985. - 536 c.
10. Ayounun, H.IT. I'eneruka - ctpanuist ucropuu / H.I1. Ayounun. - M.: ltunana, 1990. -
400 c.
11. Ebpemona, B. B. I'eneruka / B.B. Edpemona, FO.T. Aucrosa. - M.: ®enukc, 2010. - 256 C.
12. XKyuenko, A. A. 'enetuka TomatoB / A.A. XKyudenko. - M.: llltunnna, 1980. - 665 C.
13. MBanos, B.U. I'eneruka / B.W. MBanoB, ap.. - M.: Akanemknura, 2006. - 640 c.
14. Kucenena, 3.C. I'enernka / 3.C. Kucenesa, A.H. Msarkosa. - M.: Mup, 1983. - 175 c.
15. Ko3nos, 1O. H. T'enetuka u cenexuus cellbCKOX035CTBEHHBIX )KUBOTHBIX: MOHOTD. / FO.H.
Koznos, H.M. Koctomaxun. - M.: KomocC, 2009. - 264 c.
16. Kypuanos, H. A. ['enetuka yenoBeka ¢ ocHoBamu o61el renetuku / H.A. Kypuanos. - M.:
CnenJIut, 2009. - 192 c.
17. Jlunbun, E.T. I'eneruka nns Bpaueit / E.T. Jlunbun, E.A. boromazos, I1.b. 'opman-
Kanommnukos. - M.: CII6. [u ap.] : [Turep, 1990. - 256 c.
18. JIobames, M. E. I'enetruka / M.E. JloGames. - M.: U3narensctBo JIeHMHIpaacKoro
['ocynapcrBennoro YHuBepcutera uM. A. A. JKnanosa, 2002. - 752 c.
19. Hukonsckuii, B. U. 'eneruka / B.U. Hukonsckuii. - M.: Akagemus, 2010. - 256 c.
20. ITexoB, A. I1. buonorus u o6mias reaeruka / A.Il. [Texos. - M.: M3narenscTBo Poccuiickoro
YHuuBepcurera Apyx0bl HapooB, 1994. - 440 c.

8.2. UuTepHeT pecypchl

NudopmaunonHoe odecnevyenue:

63351 JAHHbIX, I/IH(l)OpMa].[I/IOHHO-Cl'lpaBO'-lele U IMOUCKOBbIC CUCTEMBI:
www.iprboorshop.ru

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas snexrpoHHast OMOIMOTEKA
http://elibrary.ru/default.asp Poccuiickast HarmoHansHass OMOIMOTEKA
http://primo.nir.ru http://nbmgu.ru



http://www.iprboorshop.ru/
http://fizrast.ru/sitemap.html
http://nbmgu.ru/

as Oubnmoreka Poccuiickoit rocynapcTBeHHON OMOINOTEKH

niver bubimoreka. - Pexxum nocryna: http://meduniver.com/Medical/Book/115.html;
['aneust xonoros. Bmecte Bo umst Oyyiero. - Pesxxum gocrymna:
http://www.ecoguild.ru/library.html;

DnekTpoHHas oubimoreka.- Pexxum goctyna: http://nrc.edu.ru/est/pos/;

EcoKub Bcest axonorus u He Toibko - Pesxkum nocrymna: http://ecokub.ru/load/7;
bubnmoreka ['ymep. — Pesxxum nocryma: http://www.gumer.info/.
http://www.dlib.eastviev.com Dnekrponnas 6udanoreka EastView

http: //www.window.edu.ru Mudopmarmonnas cucrema «EaiHOe OKHO J0CTyIIa K
00pa3oBaTeIbHBIM PeCypcam»»

http: //www. vak.ed.gov. ru Caiit BbICIICH aTTECTAIIHOHHON KOMUCCHH.

http: //www. biblioclub.ru «Dnexkrponnas 6ubaHOTEUHAsS cCHCTEMa Y HUBEPCUTETCKAs
oubmmoreka ONLINE»

http://diss.rsl.ru Dnexrponnas bubnaroreka quccepraiuii Poccuiickoil rocygapcTBeHHOM
oubmuorexku Db/ PT'b.

www.iglib.ru DnekrporHas 6ubIMOTEKa 00pa30BaTEIbHBIX M Hay4HBIX n3ganuit 1glib.
http://www.Cir.ru Vuuepcuterckas wuHpopmaimonHas cucrema Poccusi. YUC
POCCHUHAI.

www.public.ru Uutepuer-6ubmmoreka CMU Public.ru.

9. MeToanveckne YKazaHnusd JJisd Oﬁy'lalOIIII/IXCH M0 OCBOCHHMIO NUCIUII/IMHBI:

Pexomennyercs axktuBHasg pabora Ha 1a0OPATOPHBIX 3aHSATHUSAX, OCBOCHHE OCHOBHOM
npoOJIEMATUKH JMCIMIUIAHBI, Y4aCTHE B BBINOJHCHUH MHCHhMEHHBIX JIOMAIIHUX / ayIUTOPHBIX
pabor. Jlnsa Oosiee MPOMYKTUBHOW CAMOCTOSTEIBHOM pabOThl MO JUCHUIUIAHE MOTYT
UCIIOJIb30BaThCsl KOHCYJIBTAIIUH TIPETIOIaBATEIIs.

10. TIIEPEYEHb HMH®OPMAINMOHHBIX TEXHOJIOTHM, WCHOJB3YEMBIX TIPH
OCYIIECTBJIEHUM OBPA3OBATEJBHOIO MPOLECCA MNO JUCHUILUIMHE (MOZAY.JIIO),
BKJIOYASI TEPEYEHb ITPOTPAMMHOIO OBECHEYEHHS M HH®OPMAIIMOHHBIX
CHPABOYHBIX CACTEM

Jlyis ipoBeNieHUsT JUCIHILTUHBI «MOJNEKyIspHas TeHETHKa» CTYACHT 00eCIedeH BCei
HEOOXOMUMOM  y4eOHO-METOAMYECKOH IUTepaTypoll W  JOCTYIOM K TMPOTPpaMMHOMY
o0ecrieyeHnI0 U HMHTEpHET pecypcaM. Bces HeobOxoaumasi ydeOHO-MeToAMuYEecKas JUTepaTypa
uMeeTcsi B OMONMOTEKE CTYJEHYEeCKOro a0OHEeMEHTa, 30HAIbHOW HayyHOW Oubnmoteke,
Ooubnmmorekax kadeapsl W TpenoaaBareis JUCHUIUIMHBL J[OCTYym K WHTEpHET-pecypcam
OCYIIECTBIISIETCS 4Yepe3 HWHTEpHeT-KiIacc (akynpTeTa, 30HANBHOW HAydHOW OHOTHOTEKH U
JIOKaJIbHOM KOMIIbIOTEPHOU ceTu (aKysbTeTa.

Taommma 10.1

IMepevyeHb HHPOPMAIMOHHBIX TEXHOJIOTHIA, MCTIOJIb3YEeMbIX MPH OCYIIECTBJICHUU

00pa3oBaTeILHOI0 MPoIlecca Mo JUCHUIJINHE

Ne | Ha3Banue otaenbHoli Tembl | Ilepeuens npumensemoit UT | Llens
JVCIMIUINHBI WJIM €€ YacTeu MIPUMEHEHUS
(MpaKTUYECKOTO 3aHATHS
uu 1abopaTopHO paboThI),
B KOTOpOM ucnonssyercs UT



http://www.dlib.eastiev.com/
http://www.window/
http://www.vak/
http://diss.rsl.ru/
http://www.iqlib.ru/
http://www.cir.ru/
http://www.public.ru/
http://public.ru/

A

benku HemocpencTBeHHbIE KomnbroTepHbie TEXHOJIOTHH, OBnanenue
NPOIYKTBl M peanu3atopbl | MHTEepHeT, «neKTpoHHast MPAKTUIECKUMU
TFeHeTUYeCKON MH(OpPMAIIHH. O6ubnamoreyHas cucrema HaBBIKAMU
MornekynsipHasi Opranu3anusi | YHUBEPCUTETCKas OnbaroTea | mepeBoja

1 QyHKIHS OCIIKOB KakK ONLINE» OMOJIOTMYECKHUX
cyOcTpara KH3HHU. http://www.biblioclub.ru TEPMHUHOB.
buonoruyeckast [IpesenTarus

pojb  IOIHCAXapUIoB, MicrosoftPowerPoint.

AT® B OuosHepreTuKe.

Knerounslii ypoBeHB Kommnbrorepubie TexHosoruu, | OBiajneHue
OpraHu3aIu KUBOTO. HNutepuer, «DieKTpoHHAs MPAKTUYECKUMHU
Knerka - snemenTapHas O6ubIMoTeUHas cucrema HaBBIKAMU
reHeTUYeCKass W YHuBepcuterckas OubauoTea | MaHaIM3a
CTPYKTYpPHO - ONLINE» OMOJIOrMYeCKUX
byHKIMOHATBHAS http://www.biblioclub.ru TEPMHHOB

€IMHUIIa MHOTOKJIETOUHBIX
opranu3MoB. Kiierounas
teopust. [Ipokapuornueckue
Y DYKAPUOTUYECKUE  KIIETKH
U UX

XapaKTEPUCTHUKA

IIpesenTanus
MicrosoftPowerPoint

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne y4eOHOH TUCIHIIIMHBI



http://www.biblioclub.ru/
http://www.biblioclub.ru/
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€CTeUeHUs JOCTYyIa K COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3aM JTaHHBIX UMEIOTCS
bI€ ayIUTOPUHU, OPITEXHUKA, Telle- U ayuoarnmnapaTypa, IpoeKTop, TOCTYI K CETH

NurtepHer.
Taoauna 11.1.
IlepeyeHb TEXHHYECKHUX CPEICTB, HCIOJb3yeMbIX IPH OCYLECTBJICHHH
00pa3oBaTeIbHOIO Mpolecca Mo JUCIUIIHHE
No Hymepauus
u/n IlepeyeHb 0OCHOBHOI0 000pPYy10OBAHMS pa3neioB/TeM
AUCHMILIMHBI
1 JlaGopaTopusi MOJIeKyIsipHOU TeHeTukU KabuHeT No403 1-13
2 IIpoexumonHnas ycranoBka «Ksagpa» 250X, 3M (1 mr.) 1-13
3. Komnprorepsr (2 mit.) 4-8
4. Mukpockornbl OuHOKyIsipHBIe Mukpomen 1 Bap. 2-20 (6 mT.) 4-8
5 OnexktponHsie abopatopusie Becbl CASMWP-300H 2,3
6 JlaGopatopHas mocyna (IpeaMeTHbIE U TOKPOBHBIE CTEKIIA, 4-8 13
MpenapoBaibHbIC UTIIBI U JP. ) ’
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Pabowas mnporpamMma guctumianHbl  «MoJIeKyJsipHAS TeHeTHKAa» COCTaBJICHAa B
cootBeTcTBUU ¢ TpeboBanusiMu GI'OC BO no nanpasnenuto nmoaroroBku 06.04.01. buosorus,
YTBEP)KIECHHOTO NMpHKa3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoii denepanuu ot
«11» asrycra 2020 1. Ne 934 .

IIporpammy cocraBuia:

J1.6.H., mpodeccop kabeapsl ouosiorun A.M. [Tnuesa
(momxkuocts, ©.1.0.)

[Tporpamma ogoOpena Ha 3acenannu Kadeapsl «broorus
IMporokon Ne9 ot «16» urons 2022 roma

[Iporpamma  omoOpeHa  Y4eOHO-METOIUYECKUM COBETOM  XHMHMKO-OHMOJIOTHYECKOTO
(dakybTeTa/MHCTUTYTA
ITporokon Ne 10 ot «21» mronsa 2022 roxa

[TporpammMa paccMOTpeHa Ha 3acelaHuu Y 4eOHO-METOMUECKOTO COBETA YHUBEPCUTETA
[Tporokon NelO ot «29 » utonst 2022r.



