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1. Henu u 3a1a4u y4eOHOH TUCHUIIMHBI:

LlenssMu  ocBOeHHs y4eOHOW AMCHUIUIMHBI (MOAYIIst) « €HETHUECKUI aHaIN3) SBISIOTCS:

- JaTb CTyJIEHTaM IJIyOOKHME M MpOYHbIE 3HAHHWS O SBJICHUAX HACIECICTBEHHOCTH U
M3MEHUYMBOCTH Ha Pa3HbIX YPOBHSAX OPraHU3ALUU >KUBBIX CUCTEM,

- IOHATH NPUHLUIBI (hopMUpoBaHUs Oenka Ha ocHOBe paboTel Mosiekysl HK u peanuzanuu
[IpU3HAKa BO B3aMMOJECHCTBUM, OCMBICIUTDH NMPUYMHBI BOSHUKHOBEHMSI M3MEHEHUN Ha T'€HHOM,
T€HOMHOM M XPOMOCOMHOM YPOBHSIX,

- IPUBUTH CTYAEHTAM-MarucTpaM COOTBETCTBYIOIIME YMEHHUS M HABBIKU 10 BEACHUIO
JKCIIEPUMEHTOB C I€HETHYECKHM aHAIU30M, a TaKXKE IPHUMEHATH TEOPETUYECKUE IOJIOKEHUS
TEHETUKU Ha MTPaKTUKE.

@opmupyemple  JUCLUMIUIMHOW 3HAaHWS M YMEHHA TOTOBAT BBIIYCKHHKA JaHHOU
00pa3oBaTeNbHON MPOrPaMMBbI K BBIOJHEHHUIO CIEAYIOMINUX OOOOIIEHHBIX TPYIOBBIX (YHKIUH
(TpyIOBBIX (PYHKIIHI):

Koo n O0001IeHHBIE TPY10BbIe (DYHKIIUH TpynoBbie GpyHKINH
HaMMeHOBaHHe Kox HanmenoBanue |YpoBeHb HanMeHoBaHHe Kon | YpoBennb
npo¢ecCHOHAIbH KBaJIu(pu (moaypos
oro KAl €Hb)
CTaHJapTa KBaJIu(pu
Kaluu
01.06pa3oBanue [Tegarornueckas OOmenegarorndeckas 01
NEeATEIILHOCTD IO ¢bynkus. OOyuenue
MIPOCKTHUPOBAHHIO H BocnurarensHas
peanu3anuu JIeATEITLHOCTh
00pa3zoBaTenbLHOTO Pa3BuBaromias
A npoiiecca u 7 NEeATEeILHOCTD 7
0011e00pazoBaTesbH
BIX TIPOTPaMM B
00pazoBaTeNbHBIX
OpraHHU3aIHIX
BBICIIICTO
o0pa3oBaHUs
02.010 PykoBoacTeo PyxoBoxcTBO paboTamu
Crenuajuucr mno paboTtamu Mo 1o (hapMareBTHIECKON
NPOMBILLTIEHHOM HUCCIIENOBAHUSIM paspabotke
apMaluu B JIEKapCTBEHHBIX
g)ﬁ.l'll)aCTl/l C | Cpeacts 7 c/oL.7 [
HCccie10BaHMi
JICKAPCTBEHHBIX
cpencTB




15.004
CrenmuajmcT 1o
BOJTHBIM
omopecypcam u
aKBaKyJIbType

MOHHUTOPHHT BOTHBIX
OMOJIOTHYECKUX
PECYPCOB M CPEIBI HX
obuTaHusd U
yIIpaBJICHHE UMHU

IIpoBenenue
MOHHTOPHHTA CPEJIBI
o0uTaHuA BOTHBIX
OHMOJIOTUYECKUX PECYPCOB
10 THAPOOHOIOTHUECKUM
MOKa3aTeNsM B Imporecce
OTEepaTUBHOTO
yIpaBJIeHHs BOJTHBIMU
ouopecypcaMu u
00BEKTaMU aKBaKYJIBTYPBI

D/03.6

IIpoBenenue
MOHHUTOPHHTa KaueCTBa
1 0€30IMaCHOCTH BOJIHBIX
OMOJOrHYECKUX
PECYPCOB, CPEIbI UX
0o0uTaHUs U MPOJTYKTOB
U3 HUX 110
MHUKPOOHOJIOTHYECKUM
[oKa3aTelisiM B
IpoIiecce OrepaTUBHOIO
yIpaBICHUS BOTHBIMH
ouopecypcamu u
00BeKTaMu
aKBaKYJIbTYPBI

D/04.6

IIpoBeneHune
MOHHUTOPHHTA BOJIHBIX
OMOJIOTrHYSCKUX
pECypCcoB 1o
pe3yibTaTam
HUXTHOJOTHYECKUX
HUCCIICIOBAHUM B
MPOILIECCE OMEPATUBHOTO
VIpaBICHUS BOTHBIMH
ouopecypcamu 1
00BeKTaMu
aKBaKYJIbTYPBI

D/06.6

26.008
CrenmaiucT B
o0nacTH
DKOJIOTHYECKHUX
OMOTEXHOIOTHI

PazpaboTka
TEXHOJIOTHHI
nepepaboTKU OTXO0/10B
C MCIIOJIb30BaHHEM
OMOTEXHOJIOTHI

PazpaboTka TexHonoruu
riy0oKo# mepepaboTKu
OTXOJO0B ITUIIEBOH
MPOMBIIIJICHHOCTH C
HCIIOJIb30BaHUEM
OMOTEXHOJIOTHIA

C/01.7

Pa3paboTka TeXHOIOTHI
ri1yOoKoi epepaboTKu
OTXOJIOB
IIECONPOMBIIIIJIEHHOTO
KOMILIEKCa C
MCTIOJIb30BAHUEM
OHOTEXHOJIOTUH

C/02.7




Paspabotka texnonoruu |C/03.7 7
ri1yOOKoi epepaboTKu
OTXOJIOB CEIIbCKOTO
XO351CTBA C
MCIIOJIb30BaHUEM
OMOTEXHOIOTHIA

2. Mecto yueOHO# qucuMiinHbl B cTpykrype OOIL:

BapuaTtusnas gacte. Jucnurmimasl o Beioopy. b1.B./1B.03.01

3amaun mpeiMeTa HAaXOAATCA B IPEEMCTBEHHOCTH €€ MpoljeM OHOJIOTHYECKUMHU H
MEIMIUHCKIMH HayKaMH, 4YTO CBA3aHa C (PyHIaMEHTaJIbHOH pPOJIbIO HYKJIEWHOBBIX KHCIIOT,
o0ecreunBarOIUX MPOSBICHHE TaKUX BaXHEMIIMX CBOWCTB KUBBIX OPraHU3MOB Kak
HACJIEICTBEHHOCTh U U3MEHUYMBOCTb. [ €HETHKA peaan3yeT CBOM TEOPETUUECKHUE U MPAKTUYECKUE
MOJIOKEHUS B Pa3NUYHBIX O0JACTSIX AEATEIHHOCTH YeloBeKa. BHOCHT 3HAYMTENbHBIN BKIIAJ B
MEAMILIMHY, BETEPUHAPHI0,0MO0TEXHOJIOTHUIO, CEJIbCKOE X03SHCTBO.

CBs3p JUCHHUILINHBI «I'eHeTHYeCKU aHAJIM3» ¢ nNoCcJICAYOIIUMHU JTUCHUIVIMHAMUA U CPOKH
HX U3YyYCHUS

Taoauma2.l1.
Kon JAMcuunanHbl, caeaywime 3a JUCUUIIIMHON Cemectp
AMCUMILIMHBI «'eHeTHYeCKMI AaHAJIN3)
b1.B.08 DKOJIOTHUS YEIOBEKa 3

Cssi3b JUCHUILINHBI «'eHeTHYeCKUH aHAJIM3» CO CMEKHBIMM AU CHUILIMHAMM

Tadoauna 2.3.

Kon JIMcMnIMHbI, CMeKHbIE ¢ JUCIATLIMHOMI CemecTtp
JUCHUIUIMHBI |«['eHeTHUYeCKHH aHAJIHN3)

b1.B.05 DKoJIoru4ecKast FTeHeTHKA 2

3. Pe3yabTaThl OCBOEHHS] IUCHUILIMHBI (MoayJasi) «CoBpeMeHHBbIe MPOOJIEMbI
onosorum»

[Tponiecc M3yuyeHHs] TUCUMIUIMHBI HalpaBieH HAa (OPMHPOBAHUE BJIEMEHTOB CJEIYIOIIUX
koMmriereHmi B coorBerctBur ¢ @PI'OC BO no 1aHHOMY HanpaBlIEHHIO:

Tabauya 3.1.



CTpaTEruio ICUCTBUI

Kon HaumenoBanue NHauKaTop 10CTHKEHUSI KOMIIETeH UM
KOMIIeT KOMIIeTeHIUH B pe3yabTare 0cBOeHHS AUCHUILINHBI 00yYaroLIuiics
eHINH JOJIZKEH :
YHuBepcajabHble KOMIIETEHIIHH BHIMYCKHUKOB M HHAUKATOPHI UX T0CTHKEHUS
YK-1. | Cnocoben YK-1.1. Ananuzupyet npoOJeMHYIO CUTYallIO KaK CUCTEMY,
OCYIIECTBIISTh BBISIBIISISL €€ COCTABJISIFOIINE M CBSI3H MEXy HUMH,
kputnyeckuii ananus | YK-1.2. Onpenensier npoGernsl B MHGOPMALUU, HEOOXOAUMOM
POOJIEMHBIX JUTSL pelIeHUsT IPOOJIEMHOM CUTYAIUH, U IIPOCKTUPYET
CUTyaluii Ha OCHOBE | TIPOLIECCHI 10 MX YCTPAHCHHIO;
CHUCTEMHOTO YK-1.3. Kputnuecku o1ieHUBaeT Ha/IeXKHOCTh HCTOYHUKOB
noaxoza, uH(popMaIuu, padoTaeT ¢ MPOTUBOPSUNBOIN HHPOpPMALIHECH 13
BbIpa0aThIBATh pa3HBIX HCTOYHHUKOB;

YK-1.4. PazpabaTbIBaeT U COJIEPKATENBHO apryMEHTUPYET
CTpPATETHUIO0 peIIeHUs MPOOIEMHON CUTyallud Ha OCHOBE
CUCTEMHOI'0 U MEXIUCIUIUIMHAPHBIX MTOJXO0/10B;

YK-1.5. Ctpout cueHapuu peaau3aliy CTpaTeruu, onpeaesss
BO3MO>KHbBIE PUCKU U IIpeJyIarasi MyTu UX yCTPaHEHUS.

HpO(l)eCCI/IOHaJIbHI)Ie KOMIICTCHI MU BBINTYCKHUKOB U HHAUKATOPLI UX TOCTHKCHUSA

IIK-1 |Cnocoben IK-1.1. 3naer:
TBOPYECKHU -(yHIaMEHTaJIbHbIE U MIPUKIIAIHbIE Pa3/elibl TUCLUUIUINH,
HCIO0JIB30BATH BONPEIEIIOIINX HAIPABICHHOCTh IPOTPaMMbl MarCTPaTyphbl;
HAay4YHOI u [IK-1.2. Ymeer:
MPOU3BOJCTBEHHO- | TBOPYECKHU MCIOJIb30BaTh B HAYYHOM U IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKO  [TEXHOJIOTMYECKOU JIeATENbHOCTH 3HaHHE 0a30BbIX OCHOB
NeATeJbHOCTH IUCLUIUIMH POTrPaMMBbl MarucTpaTyphbl;
BHAHUSA I1K-1.3. Bnaneer:
(pyHIAMEHTAJNBHBIX M- METOJAMM M CPEACTBAMU  MCIOJIb30BAaHUS B HAYYHOH U
MPUKJIATHBIX MPOU3BOJICTBEHHO-TEXHOJIOTMUECKON  JI€ATEIbHOCTH  3HAHUMY
pa3/iesioB AMCHUIUINH(YHIAMEHTAIBHBIX M OPUKIAAHBIX  pa3/eloB  JUCLUIUIMH
(Mopny.Jieit), [IPOrpaMMBbl MaruCTpaTypsl.
Onpeaes I IOIMX
HAINPABJEHHOCTh
(mpogub)
MporpaMMbl
MarucTpaTyphl;

IIK-4 | Cnocoden IIK-4.1. 3HaeT TeopeTHUYECKUI U METOI0JIOTUYECKUN Oa3uc
reHepupoBaTh OMOJIOrMYECKHX HayK B 00beMe, TI03BOJISAIONIEM TeHEPUPOBATh
HOBBIE H/IeH HOBBIE UJEH U METOINYECKUE PEIICHNUS;

MeTOAHYEeCKHe IIK-4.2. YMeeT ncnonb30BaTh HHANBUAYAIbHBIE KPEaTUBHBIE
peleHus CIIOCOOHOCTH I TEHEPUPOBAHMS HOBBIX HJIEH M METOTUIECKHUX
pelLIeHnl;
IK-4.3. Bnaneer cnocobamMu 1 METOAaMU T€HEPUPOBAHUS
HOBBIX UJIeH U METOJIUYECKUX PEIIeHUN
4. O0beM TUCHHMILIMHBI M BUJbI Y4eOHOH padoThI




B nmamHoM pasnmene mpuBeneH 00beM MUCHUIUIMHBI (Moayns) «['eHeTudyeckuili aHau3» B
3a4YE€THBIX EJMHHUIIAX C YKa3aHHMEeM KOJMYeCTBAa aKaJeMHUYECKUX HJIU aCTPOHOMHUYECKUX
9acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcsi ¢ mpernojaaBareieMm (10 BUIaM
y4eOHBIX 3aHSATHUH) M HA CaMOCTOSTENIBHYIO paboTy oOydaromuxcs. OOO0OIIEHHBIE TaHHBIC II0
o0bemMy yueOHOM TUCHUIUIMHBI mpuBeaeHbl B (popme Tabn.4.1. B dopme Tabn.4.2. nmpuseneHs
pa3ziesibl TMCUUIUTMHBI U BUJbI YU€OHBIX 3aHSATHUI.

4.1. CTpyKTYypa IUCHUATINHBI

O0beM TUCUUIVIMHBI M BUIbI y4e0HOH padoThI

Taoauna 4.1.
Bup y4eOHoii padoThI
2 cemecTp
Ouno
OO0m1as TpyA0EMKOCTh 144
JUCIUTLTAHBI
AynUTOpHBIE 3aHATHUS 70
Jlexum 36
[Tpaktuueckue 3anstus (I13) 24
Kontponb camocTosTenbHOM 27
pabotsl (KCP)
CamocrosTenbHas paborta 47
4.2 Coaepxanue TUCHHMIJIHHBI.
Tab6amna 4.2.

Ne | Tema u conepxanue Bup 3ansartuii, kon-Bo yacoB | Harmsaausle | Jlutepartypa

n/m rnocoous

Jlekuu | ITpaktuu. | CeMuH.
(;rabopar)

1. | Brenenue. 4 4 Jlexuus- OcHoBH:1-2
[Ipenmer u 3anaumn npe3entauus | Jomonn: 4,5,7
MOJIEKYJISIPHOM T€HETHKH.

Hcropus ee pa3BuTus u
OCHOBHBIE JOCTHKEHMUSI.

2. | CtpoeHre U XUMHUICCKHUI 4 4 Jlexmms- OcHoBH:1-2
COCTaB HYKJIEMHOBBIX KHUCJIOT. npesenTtauys | Jononn: 4,5,7
[TpuHIIMT
KOMILIEMEHTAPHOCTH. THIb
XUMHYECKHUX CBSI3EH,

Y4YacTBYIOIIHME B CTAOMIIN3ALUT
CIIUPATTBHOU CTPYKTYPBI




moutekyibl JIHK (koBajeHTHBIE,
ruipohoOHBIE, BOJOPOIHEIE).
CTHKHUHT-B3aUMO/ICHCTBHE.

['unoxpomHbIil 1
TUIIEPXPOMHBIN 3(PPEKThI.
[LnaBnenune JJHK.
['ubpuau3anus HyKIEMHOBBIX
KHCJIOT U €€ UCII0JIb30BaHKE B
MOJICKYJISIPHOM OHMOJIOTHH.
OTKpBITHE ABOMHOMN CIIUpan
JHK. I1paBuno Yapradda.
Xapaktepuctuka B-hopmsr
JHK. Paznoo6pasueie (hopmbI
nBoitHou cniupanu JIHK. Oxno-
U JIBYIIETIOYEYHBIC, KOJIBIIEBBIC
U JINHEHHBIE MOJIEKYJIbI
JIHK.Cepxcnupanusanus
JIHK.

Jlexknus-
MpE3CHTALHS

OcHoBH:1-2
Homomnn: 2,3,8

Hyxieocomnoe CTPOCHHE
XpPOMATHHA. CrpykTypHas
OpraHu3aIus XPOMOCOM.
SnepHbIif MaTpHKC.

Crpoenue u cBoiictBa PHK.
Paznuynele THUIIBI PHK.
OcoOenHoctu CTPYKTYpBI
MPHK, pPHK, TPHK, wux
GYHKIMM W JIOKaIHM3alus B
KJIETKE.

Jlexuus-
MPE3CHTAIHS

OcuosH:1-2
Homonn: 4,5,6,7

Permukamms  JJHK.dDepmenTs,
YYaCTBYIOIIME B pEIUTUKAIIUN
JHK: THK-nmomumepassr I, Il u
I11, Tomouzomepazsil u I, JTHK-
rupazak. coli, renukaser, PHK-
nosmmMepasa (mpaiimasza), JJHK-
JIMTa3bl u Ip. JIHK-
MOJIMMEPA3hI SYKAPHOT.
Perumukarnus KOJIBIIEBBIX
monekyn JIHK. Pennukarus
tenomepHbix  koHIoB JIHK.
SBnenue obpartHo#
TPAHCKPHUIILIUH.
PermnmukaTuBHOEMETHITMPOBAHNE

JTHK.

Jlexknus-
MpEe3EHTalNs

OcHoBH:1-2
Homonn: 4,5,6,7

Penapanus JHK. Tumnbl
penapanuu. D¢ dexTrBHOCTH
penapanuoHHbIX CHCTEM.
bonesnn, 00yCIIOBJICHHBIC
nedeKTaMu penaparim.

Jlexknus-
MpEe3EHTalNs

OcHoBH:1-2
Jormons:
2,3,45,6,7,8




Tpanckpunuus JIHK y
npokapuot. CtpoeHue
ONEPOHOB y MPOKAPHUOT.
HeraruBnast u no3utuBHas
peryisuus TPaHCKPUIILIUU
YIPOKapHOT Ha IpUMEpPE
JIAKTO3HOTO U TPUNTO(PAHOBOTO
onepoHoB. KarabonutHas
penpeccusi, CAP-6enoxk.
Tpa"ckpunuus y 3yKapuor.
CTpyKTypa 3yKapuOTHUYECKOTO
npomoropa. Tunsr PHK-
MOJINMEPA3 y yKapHuoT U
cuHre3upyemole umu PHK.
JIHK-cBsi3pIBaromue OeKu,
YYacCTBYIOLIME B PETYJIALUU
Tpanckpunuuu OcoOeHHOCTH
OpraHu3alli 'eHOB
YIPOKapHOT U 3YKapHOT.
MexaHu3MBbI perysuuu
3Kcnpeccun reHoB. CTpoeHune

MPHKY npokapuot u 3ykapuor.

[TpoueccuHr u cruiaifiCuHT
Monekyn PHK I'enernueckunit
koa. Pacimdposka
TeHETHYECKOTO KOJa.
OCHOBHBIE CBOICTBA
TeHETHYECKOTO KOJa.

Jlexknus-
MpEe3CHTALIHS

OcHoBH:1-2
Homonn: 4,5,6,7,8

Bcero:

36

24

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

OcBoeHMe Kypca OCYLIECTBIISIETCSA Ha MPAKTHUECKUX 3aHATHSX, a TAKXKE B IIpoliecce

CaMOCTOSITENIbHON PabOTOM CTYZACHTOB C TEOPETUUECKOM TUTEPaTypoil U C MPaKTHYECKUMHU

3aJaHUsAIMU.

[Ipu moaroToBke 6akamaBpoOB-OMOJIOTOB MOKHO BBEIOpATh CIEAYIOIIHE OCHOBHBIE (DOPMBI
MPOBEJICHUS YUCOHBIX 3aHSTHH:

® HHTCPAKTHUBHEBIC JICKIINH,

e JIeKUIUHU-TIpecC-KOH(PEPEHLINH;
® TPEHUHIU U CEMUHAPHI IO PA3BUTHIO TPOPECCHOHATILHBIX HABBIKOB;
[ ]

TpYHIIOBBIC, HAYYHBIC NTUCKYCCHU, Ile6aTBI.

Ta6auua 5.1.

AKTHBHbIEC U HHTEPAKTUBHBbIE (JOPMBI IPOBEIeHUA Y4eOHBIX 3AHATHH 110

IUCHUILIHHE




No Tema nporpaMMbl JUCHUIITUHBI [Ipumensiembie | Kosi-Bo ayaur.
ILII. TEXHOJIOIMH Yacos (u3 yueo-
HO20 NIAHQ)

1 BBenenue. [IpenmMer u 3a1aun MOJIEKYJISIPHOM Jlekus ¢ 4
reHeTuku. Mcropus ee pa3BUTHS U OCHOBHBIE IIpe3eHTalHEH.
JOCTH>KCHHUS. I'pynnosas,

HayyHas
JIUCKYCCHS.

2 CrtpoeHne u XUMHUYECKUI COCTaB HYKJIEMHOBBIX | JIekius ¢ 4
KUCIOT. [ [puHmn kommieMeHTapHOCTH. TUIbl | Ipe3eHTalMeH.
XUMHUYECKHX CBS3€H, yUaCTBYIOLUE B Jlexuus-npecc-
cTaOUIN3aluu CIUPATBHON CTPYKTYPHI KOH(epeHIIUs.
moutekyibl JJHK (koBanenTHble, ruapodoOHsbie,

BoI0poHbIe). CTIKUHT-B3aMO/ICIICTBHE.

3. ['MnoXpOMHBIN U THIIEPXPOMHBIN 3 (HEKTHI. Jlexumst ¢ 6
[TnaBnenne AHK. ['uOpuan3anys HyKJICHHOBBIX | Tpe3eHTaneH
KHCJIOT U €€ MCIOJb30BaHUE B MOJIEKYJISIPHOU
Ouonoruu.

OtkpeiTue aoiton cnupanu JJHK. IIpasuiio
Yaprada. Xapaxrepucruka B-popmer THK.
PaznooOpa3zubie hopmbl ABOWHHOI crivpanu
JAHK. OnHo- u n1By1enovYeunbie, KOJIbIEBbIC U
JUHENUHBbIE MOJIEKYIIbI
JIHK.Cepxcnupanuzanus JJHK

4. HyxneocoMHOE CTpoeHHE XpOMaTHHA. Jlexuus ¢ 6
CTpyKTypHasi OpraHu3aiusi XpoMOCOM. Mpe3eHTalnen
SInepHblii MaTpUKC.

Crtpoenue u cBoiictea PHK. Paznuunbie Tumbl
PHK. Ocobennoctu crpykrypsl MPHK, pPHK,
TPHK, ux ¢pyHkuuu n nokanuzanus B KJIETKE.

S. Perukanus JIHK.@epMeHTHI, y4acTBYIOIUE B Jlexuus ¢ 4
peruukaruu JJHK: [IHK-nonmumepasst I, 11 u 1, | npe3enTarnueit
tonousomepassil u |1, THK-rupasaE. coli,
renukassl, PHK-nmonumepasa (npaiimasa), JIHK-
murassl ¥ 1p. JJHK-nonmumepassl sykapuor.

Perukanus konbueBbix mosiekyn JJHK.
Pennukanus tenomepHbix koo JJHK.
SBnenue oOpaTHON TPAHCKPUIIIUH.
PennukatuBHoemerunuposanue JJHK.

6 Penapauus [JHK. Tunsl penapanuu. Jlexins ¢ 5
O ekTUBHOCTH penapaiOHHBIX CUCTEM. npe3eHTaIuen
bonesnu, o0ycioBieHHbie AeheKTaMmu
penapanuu.

7 Tpanckpunuusa [IHK y mpokapuor. CtpoeHue Jlexumst ¢ 5




OTIEPOHOB Y MPOKAPUOT. npe3eHTanuen

6. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOecmevYeHHs ISl CAMOCTOSITEIbHOH pPadoThI
00y4arommXxcs 1no JUCHHUILINHE (MOIYJII0)

Ay)II/ITOPHaﬂ CaMOCTOATECIbHAsA paGOTa Oﬁy‘lalOIIII/IXCH.

dopmamu 3a1aHuil 11 CAMOCTOSITEIbHON paOOThl 00yYalOUIMXCsl B ayAUTOPHU TIO]T
KOHTPOJIEM ITPENOIaBaTeNs SBISIOTCS:
® KOHTpOJbHas paboTa;
®  KOJUIOKBUYM;
® TECTHPOBAHUE,
e 3alMTa OTYETAa O BBINOJHEHHOW JIA0OPAaTOPHOW pPa0dOTe WM MPAKTUYCCKOU
pabore.

CamocrosTensHas padoTa 00y4aronxcs B KOMIIBIOTEPHOM Kiiacce (B JUCTAaHIMOHHOM
PEeKMME) BKITIOYACT CICAYIOIIUE OpraHu3alMOHHbIE (POpMBI yIeOHOH NISSITENBHOCTH: paboTa ¢
JJIEKTPOHHBIM Y4€OHUKOM, IIPOCMOTP BHICOJIEKINI, KOMIIBIOTEPHOE TECTUPOBAHUE, U3yUCHHUE
JOIIOJTHUTCIIbHBIX TEM 3aH51TPII>i, BBIITIOJIHEHHUEC JOMAITHUX 3a[[aHPII>i uT.Od.

Taoauua 6.1.

Conepmalme, BHUAbBI U METOABI KOHTPOJIA CaMOCTOSAITEIbHOM paﬁon,l

Ne  |HammenoBanue pazzesa (TeMbl) JUCLUILUIHHEL Buz camoctositenbHOM paOdoTel | MeTo bl KOHTPOJIS
n/n CaMOCTOSITEITBHOM
paboTst
1. |Amonro3 - obwmas xapakrepucTrka nmpouecca. [lyckoBele  |Hamucanue pedepara 3aiura pedepara

(baKTOpBI PAa3BUTHS AINlONTO3a. XapaKTepUCTHKA Kacras.
Bzanmopgeiictue Fas-penenropa n Fas-nmuranna.
MonekysipHbIe MEXaHU3MBI 3aIIPOrPaMMHUPOBAHHON
KJICTOYHOW THOENN: BHYTPEHHHUHA U BHEITHHN TTYTH
aKTHBAIMH aIoITO3a.

2 |T'emom 4dYemoBeka, OCHOBHBIC dYepThl opraHu3amnuu. |[loaroroBka k qokmaay pedepata |3ammra
Homumopdubie mapkepsr JJHK. TIprHINTBI KapTHPOBAHUS
TeHOB HACJIEJICTBEHHBIX OOJIE3HEH.

3 Crpoenne n cBoiictBa PHK. Pasnmuunbie Tumsl |Hamucanue pedepara 3amuTa pedepara
PHK. Ocob6ennoctu ctpykrypst MPHK, pPHK, TPHK, nx
(YHKIMHA U JIOKaJIM3a1LHsl B KIIETKE.

4 Pemapanus JIHK. Tuns penapanuu. |[Toaroroska k goknany pedepara |3ammura pedepara
O} dexTuBHOCTh pemapaliOHHBIX CHCTeM. bolesHw,
00ycnoBIeHHBIC Ae(heKTaMu perapanuu.

7.01eHOYHBIE CPeACTBA Il TeKYLIero KOHTPOJISI YCINeBAeMOCTH M IPOMEKYTOYHOI
arrecTanuu

HTOoroBpiii KOHTPOJIb



W TOToBBIi KOHTPOJIB O TUCHUIUIMHE OCYLIECTBIISCTCS NPEUMYILIECTBEHHO B (hOpPME YCTHOTO
¢ GepeHIIMPOBAHHOTO 3a4eTa, MAKCUMaIbHOE KOJIMYECTBO OaiioB 1mo kotopomy - 100
0aiIoB. Y IeTIbHBIA BEC HTOTOBOT'O KOHTPOJISI B UTOTOBOM OIIEHKE 110 TUCHUIUINHE COCTABIISIET
40%, cpennero 6amia mo BceM MoayssiMm 60%.

- 100 6am1oB — CTYEHT TJIyOOKO IMMOHUMAET MPOUICHHBI MaTepHall, OTBEYACT YETKO U
BCECTOPOHHE, YMEET OIICHUBATh (PAKTHI, CAMOCTOSATEIBHO PacCyKIaeT, OTINYaeTCs
CIIOCOOHOCTBIO0 0OOCHOBBIBATH BHIBOJIBI M PA3BSACHATH HX B JJOTMYECKOW MOCIEI0BATEIILHOCTH.
- 90 6aoB - CTyIEHT IIyOOKO MOHUMAET MPONACHHBIA MaTepHua, OTBEYaeT YeTKO U
BCECTOPOHHE, YMEET OILICHUBATh (DaKThI, CAMOCTOATEIFHO PACCYKAAET, OTIMYACTCS
CHOCOOHOCTHIO 0OOOCHOBBIBATh BBIBOJIBI M Pa3bSICHATH X B JIOTHYECKOH MMOCIEI0BATEIHLHOCTH,
HO JIOITYCKAEeT OT/IEJIbHBIC HETOYHOCTH.

- 80 6aoB - cTyeHT rIyOOKO MOHUMAET MPONHACHHBIA MaTepHuai, OTBEYaeT YeTKO U
BCECTOPOHHE, YMEET OILICHUBATh (DaKThI, CAMOCTOATEIEHO PACCYKAAET, OTIMYACTCS
CIOCOOHOCTHIO 0OOCHOBBIBATh BBIBOJIBI M PA3bSICHATH MX B JIOTHYECKOH MMOCIIEI0BATEIBHOCTH,
HO JIOITYCKaeT HEKOTOPBIE OIIMOKH O0IIEro Xapakrepa.

- 70 6ayI0B - CTYJEHT XOPOILIO MOHUMAET MPOMIEHHBIN MaTepuall, HO HE MOXKET
TEOPETHYECKH 00OOCHOBBIBATh HEKOTOPHIC BHIBOBI.

- 60 6ayIJIOB — CTYJICHT OTBEYAET B OCHOBHOM IPaBUJIBHO, HO YYBCTBYETCS
MEXaHWYECKOe 3ay4HBaHUE MaTepraa.

- 50 6ansoB — B OTBETE CTYACHTA HMEIOTCS CYIIECTBEHHBIE HEJJOCTATKH, MaTepHall
OXBAuCH «I0JIOBUHYATOY, B PACCYKICHHUAX JOMYCKAIOTCS OLUIHOKH.

- 40 6ayI0B — OTBET CTYJEHTA PABUJIEH JIMIIb YACTUYHO, IIPH Pa3bsICHEHUU MaTepHralia
JIONYCKAIOTCSl CEPhE3HBIC OINOKH.

- 20-30 6aIoB - CTYACHT UMEET OO0IIIee MPEICTABICHUE O TeMe, HO HE YMEET JIOTHYECKU
000CHOBATh CBOU MBICIIH.

- 10 6amtoB - CTyIEHT UMEET JIMIIb YaCTHYHOE TPE/ICTABICHUE O TEME.

- 0 GayI0B — HET OTBeTA.

Kpurepun onenkn:

OneHka «omauuHo» BBICTABIISIETCS CTYJCHTY, ecii BoimosHeHo 100-91%.
OneHka «xopouio», eciny BbInoiHeHo 90-76%.

OreHka «y0osiemsopumenbHoy, €CII BBITIOTHEHO 75-60%.

OneHka «HeyoosnemeopumenbHoy», €CU BbIOIHEHO MeHee 60%.

IIpumepnas TeMmaTuka pedepaTuBHBIX padoT

1. Anomnro3 - oOmas xapakrtepucTuka mnpouecca. [lyckoBeie (akTopbl pa3BUTHS
amonTo3a. XapakTepucTuKa Kacma3. BsaumopneiictBue Fas-penentopa u  Fas-nurasja.
MonekynspHble MeXaHU3Mbl 3alpOrpaMMHPOBAHHOW KJIETOYHOW THOENTU: BHYTPEHHUH U
BHEIIHWI ITyTH aKTUBALMM allONTO3a.

2. I'eHoM dYenmoBeka, OCHOBHBIC 4epThl opraHm3amuu. [lommmopdubie mapkepsr JJHK.
[TpuHIMIBI KAPTUPOBAHMS T€HOB HACJIEICTBEHHBIX OOJIE3HEH.

3.Ilporpeccupyroniass MpIeyHass AUCTpOdUsS — TpPUMEp JIOKAIM3allMd TeHa Ha
xpomocome. [lpyrue ¢opmbl muoauctpoduu. MonekynsapHas auarHocTuka. [eHHas
KJIeTOYHas Tepanuu. /luHamuueckue MyTalWd, SKCHAHCHM TPUILIETHBIX MOBTOpPOB. [loHsATHE
anTuIMnanuu. Xopes ['eHTHHITOHA, MUOTOHUYECKast TUCTPODUs.

4.9tHorenomuka. [lomumopdu3M TEHOB Kak WHCTPYMEHT W3ydeHHs TreHodoHaa
HapOJOHACEIEHNs BO BPEMEHU U ITPOCTPAHCTBE.

5. Ilonsitne 6monHpopMaTuku. Poiar OMOMHGOPMATUKN B COBPEMEHHOM MOJIEKYIISIPHOU



TFeHEeTHKE U OMOTEeXHOJIOruH. brojornueckre CUCTEMbI C TOUKU 3peHHs] OMOMH(POPMATHKHU.

6. KomupoBanue HacineACTBEHHONW WHpopManuu. ba3bl NaHHBIX O MOJEKYISPHOU
O6uosnoruu u reHetuke. MubopManmoHHbIN aHaIU3 MOCIEA0BATEIbHOCTENH HYKICHHOBBIX KHUCIOT
U OEJKOB.

Ilepeyennb BONPOCOB K 3K3aMeHY

[IpenMer u 3a1a4u MOJIEKYJIIPHONU F€HETUKH.

HcTopus ee pa3BUTHS U OCHOBHBIE JOCTUKEHMUSL.

3. XHMHUYECKUH COCTAB HYKJIEMHOBBIX KUCJIOT: IyPUHOBBIE U TUPUMUINHOBBIE OCHOBAHMSI
(OCHOBHBIE 1 MMHODPHBIE), YTJIIEBOIHBIN KOMIIOHEHT. CTpOEHNE HYKJICO3UI0B U
HYKJIEOTHIOB.

4. Xapakrepuctuka nepsuuHoi ctpykTypsl JJHK. IIpuHuun komruieMeHTapHOCTH. THIIBI
XMMHUYECKHX CBSI3€H, yUaCTBYIOIIME B CTAOMIIN3ALUU CIIUPATIBHON CTPYKTYPbI MOJIEKYJIBI
JHK (xoBanenTHsle, ruipodoOHbIe, BOAOPOAHBIE). CTIKHHT-B3aUMOCHCTBHE.

5. T'mnoxpomHubiii U TunepxpoMHbIi dddexTrl. [TnaBnenune JJHK. ['ubpuauzamms
HYKJIEMHOBBIX KHUCJIOT U €€ UCII0JIb30BAHUE B MOJIEKYJISIPHOM OMOJIOTHH.

6. Ortkpertue nBoitHoi cnupanu JJHK. [Tpasuno Yapradda. Xapakrepuctuka B-hopmbl

JIHK.

Pasznoobpa3zusie hopmsl aoiinoit cnimpanu JIHK: A-, C-, I- u E-dbopwmsl, Z-dhopma JTHK.

8. OpHO- M ABYIIETIOYEYHBIE, KOJIBLIEBIC U IUHEWHBIE MOJIEKYIIBI
JHK.MurtoxonapuansHas u xjaopormiactHas JJHK.

9. Csepxcrupanmsanusa JJHK. KonpopmannonHsie nepexoasl B CBEpXCIUPATH30BAHHON
MoJiekyie. Tornonzomepassl, MEXaHU3M JCHCTBUS.

10. HykneocoMHOECTOpOCHUE XpOMaTHHA. DYXpOMAaTHH U reTepoxpoMaTrH. CTpyKTypHast
OpraHM3aIys XpOMOCOM. SIEPHBII MaTpHUKC.

11. Crpoenue u cBoiictBa PHK. Paznuunsie Tunsl PHK. Ocobennoctu ctpykrypst MPHK,
pPHK, TPHK, ux ¢yHkunu u gsokanusanus B KJIeTKe.

12. ®epmentsl, yuactBytomue B perumkanuu JJHK: JIHK-momumepaser 1, 1 u 111,
tonousomepasbil u |1, THK-rupasaE. coli, renukassl, PHK-nmonumepasa (mpaiimasa),
JAHK-nuraszer u qp. JJHK-mon

13. IonsTue pernmukona. Kongopmaruonusie nepexosl Mosiekyisl JJHK B paiione crapra
peruukaruu. CTpoeHHe BUJIKY periMKanuu. Beayias u orcraromas HUTH, 0COOEHHOCTH
ux perkanuu. @parmentsl Okazaku. Cunte3 PHK-3atpaBok (mpaiimepos).

14. Pennukanus konbiieBbix MoJiekyn JJTHK: o6pazoBanue O-ctpykrypsl, D-nietnu u
pEIUIMKALMS 110 TUITY KaTAIETrocs KOJIbLA.

15. Pennmukanus tenomepubix koHos JJHK. Tenomepasa, 0coOeHHOCTH CTPYKTYpHOI
Oopranu3aiuy U GyHKIHOHUPOBaHUS. TeopHs cTapeHHs B CBA3H C IUHAMHUKON CTPYKTYPBI
TEJOMEPHBIX Y4aCTKOB.

16. SIBnenue oOpaTHON TpaHCKPUIIMK. XapaKTepucTHKa (hepMeHTa peBeprasa,
OCYIIECTBIISIONIEr0 OOPaTHYIO TPAHCKPHUIIIHUIO.

17. PernmukatuBHoemetunuposanue JJHK.

18. Paznmunsbie Trrel moBpexaeHuid cTpykTypbl JIHK 1 crtocoOb1 ux ycTpaHeHusI.
Penaparusnsiii cuntes JJHK. Oxciuznonnas penapanus. [psamas penapanus
TUMHUHOBBIXIUMEPOB U METWIIMPOBaHHOTO Ir'yaHuHa. [locTpernkaTuBHas pemnaparus,
BKITItOUaromas pekomonHanuoo. SOS-penapanus.

19. Pons MeTnimpoBaHus B pernapanuu. [Iporeccsl pecTpuKkiuu-Moanukanum y
npoKkapuoT. I(H(HeKTUBHOCT penapaloHHbIX cucTeM. bosesHu, o0yciaoBiIeHHbIe
nedexTaMu pernapamuu
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MosekynsipHble MEXaHU3MBbI 0011eH (TOMOJIOrMUHON) pekoMOnHau. OepMeHThl,
y4JacTBYIOLIHE B 001Iel pekoMOuHau. Mozaens pekoMOMHAIINY C MTePEeKpEeIBaHUEM
enei.

CrpykTypsl X0ommuaes U UX pazpeiieHue ¢ nomMouibio Gpepmentos. Caintcnennpuieckas
PEKOMOMHALIUSA U €€ Y4aCTHE B XPOMOCOMHBIX I1€PECTPOiiKax, IKCIPECCUU TEHOB Y
¢aroB, uaTerpanuu (ara a1mM061a, 00pa3oBaHUM FT€HOB UMMYHOTJIOOYJTHHOB U
peuenTopoB T-KiIeTOK.

IS-anemenTsl 6akTepuii. TpaHco30HBI OaKTepUil 1 MEXaHU3M MX TPAHCIOKALIUH.
OCHOBHBIE TUITBI MOOUJIBHBIX T€HETHUECKUX AJIEMEHTOB 3YKapuOT: CTPYKTYpa, F€Hbl U UX
IPOAYKTHI; MEXaHU3MBbI IIEPEMELICHHUS.

Tpanckpunuus JJHK y npokapuot. CTaguu TpaHCKPUIIIMOHHOTO IIUKJIA, COCTABIISIONINE
aneMeHTslI nponecca. Ocobennoctu crpykrypsl PHK-nmonmumepassl, 6 — daxTopsl,
HarpaBJIeHUuE TPAHCKPUIILIHH.

CrpoeHue ornepoHOB y MpoKaproT. O6acTH MPOMOTOpa, OIepaTopa, TEPMHUHATOPA.
HeraTuBHast 1 NO3UTUBHAS PETYJISALU TPAHCKPUIILIUK YIIPOKAPUOT Ha IpUMepe
JAKTO3HOTr0 U TpunrogaHoBoro onepoHos. Karabonuthas penpeccusi, CAP-6enoxk.
SIBieHue aTTeHI0ALMU TPAHCKPUIILIMK Ha IPUMEpE TPUNTO(PAHOBOIOONPEPOHA.
Tpanckpunuus y 3yKapuor.

CrpykTypa sykapuotudeckoro npomoropa. Tunel PHK-nonumepas y aykapuot u
cuHresupyemole umu PHK.

@DakTOpbI TPAHCKPUIIIMUA. MeaTOpHbIA KOMIIJIEKC TPAaHCKPUIILIMU. DHXaHCEPhl U
CalJICHCEPBI.

JIHK-cBs3bIBatomnye 6€1Ku, y4acTBYIOLIUE B PETYJISALUH TPAHCKPHUIILUU: OCJIKH,
coJieprKallie FTOMEOJOMEHbI, JEUIIMHOBYIO «3aCTEXKKY», «IIUHKOBbBIE
nanbib».OcOOEHHOCTH OpraHU3alluy T€HOB Yy IPOKAPHOT U HYKApHOT.

MexaHu3MBbI PETyJIsLUN YKCIIPECCUN TEHOB.

Crpoenne MPHKYy npokapuor u sykapuor. IIponeccunr u crutaiicunr mostekyn PHK.
Oco0Gennoctu npoueccudra TPHK u pPHK y 6akrepuii. Ponbs maneix saepusix PHK n
0enKOBBIX (PAKTOPOB B CILIalCHUHTE.

Crnaiicocoma.

PacmmgpoBka renernueckoro koaa. OCHOBHbIE CBONHCTBA FEHETHYECKOT0 KOJIa.

OO61mas cxema mporecca TPaHCISIIMY U XapaKTePUCTHKA €0 OTAEIbHBIX 3JIEMEHTOB.
Crpoenne TPHK: nepBuyHas, Bropu4Hasi U TpETUUHAs CTPYKTypa, poJib
MOJIU(PUIIMPOBAHHBIX HYKJIEOTHIOB.

3HaynMBble Ui TpaHcaauuu oonactu. AmunoaunnupoanueTPHK, ero cnenuduyanocts,
amuHoanun-TPHK-cunaTeTassl.

Crpoenne pubocoM y Mpo- U S3YKApHOT, UX JIoKanmu3alus B kietke. Pubocomusie PHK,
ux Bubl. CyObeuHUIBI pUOOCOM, UX 00bEeTUHEHHE B LIenyI0 pubocomy. A- u I1-
y4acTku pudbocom, nx GyHkimu. CTpyKTYpHBIE peBpalieHus pudocom invitro.
[TompuGoCoOMBL.

Oransl TPAaHCIAIUH U UX XapaKTepUCTUKA. benkoBbie hakTOpbl MHULIMAIMH, JIOHTAlluN
Y TEPMUHAIUHU TPAHCIISLINH.

XUMHUYECKUE peaKkuy U O0IIHUN IHEpreTHUecKuil Gananc OMoCUHTE3a
6enka.PacnmagMPHK y npokapuot u aykapHor.

Pasznnuus nponecca TpaHCIAUU B KIETKaX IPOKAPUOTUYECKUX U DYKAPUOTHUECKUX
OpraHU3MOB.

WHruOuTOpSI TPaHCISIIUY Y TIPO- U DYKAPUOT U MEXAHU3MBI X JEHCTBHSL.
[TocTTpancnsunoHHass MOAU(PHUKALMS TOTUNEITUIHBIX IIeTIeH.

TpaHcopT 3yKapHOTHUECKUX OEITKOB B KJIETOYHBIE OPTaHEIIIb U Yepe3 KICTOYHYIO
MeMOpaHy.
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[lepBuuHas, BTOpUYHAsl, TPETUYHAS U YETBEPTUYHASI CTPYKTYpa OEJIKOB.

[TonsaTue o nomMeHax u UX GyHKIUOHATIBHON POJIH.

@onauHr 6eIKOB — 00pa30BaHUE OIPeIeICHHON TPETUYHON CTPYKTYphl. DaKTOPHI
donaunra: hepMeHTHI U manepoHsl. PedonauHr 6eKoB.

[IpuoHBL.

ArmonTo3 - o011ast xapakTepucTrka nporecca. [TyckoBsie hakTOphl pa3BUTHS allONTO3A.
XapakTepuctuka kacnas. Bzaumoneiictue Fas-peuenropa u Fas-nurasnaa.
MonexymsipHble MEXaHU3MBbI 3aIIPOTPAMMUPOBAHHON KJIETOUYHOW THOENN: BHYTPEHHUH 1
BHEIIHUW ITyTH aKTUBALIMM AlOINTO3A.

['eHom 4denoBeka, OCHOBHBIE YepThl opranu3anun. [Tomumopdusie mapkepsr JJHK.
[TpuHLMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX OOJIE3HEH.

[Tporpeccupytorias MpledHast TMCTPOPHs — MPUMEP JTOKATU3ALMH ['eHa HA XPOMOCOME.
Hpyrue dopmer Muonuctpodun. Monekynspaas AuarHocTrka. ['eHHas 1 KJIeToqHas
Tepanuu.

[Tonmumopdu3M reHoB Kak HHCTPYMEHT U3ydeHHsI TeHO(OH1a HapOAOHACETICHUS BO
BPEMEHU U MTPOCTPAHCTBE.

[Tonsitre 6uonHpopmaruku. Poibs OnonHPOPMATHKY B COBPEMEHHON MOJICKYIISIPHOM
TEeHETUKE U OMOTEXHOJIOTHH.

buonorndeckne CUCTEMBI C TOUYKU 3pEHUST OMOMH(DOPMATHKHY.

KoaunpoBanue HacneacTBEHHON HHPOPMAITIH.

ba3bl JaHHBIX 110 MOJEKYISAPHONU OMOJIOTHMHU U FEHETUKE.

WupopMalinoHHBIN aHAIN3 MTOCIIEI0BATEIbHOCTENH HYKIIEHHOBBIX KUCIIOT U OEJIKOB.

Kpurepun onieHkn npomMesKyTo4HOM aTTecTanum B ¢gopme IK3aMeHa

Taoauna 7.1.
Ouenka XapakTepucTHKA TPeOOBaHUIl K pe3yibTaTaM aTTecTanuu B gopme
IK3aMeHa
«OTIUIHO» Teopernueckoe conepxaHue Kypca 0CBOSHO MOJHOCTBIO 0€3 MpoOeros,

CUCTEMHO U IITy0OKO, HEOOXOJMMbIe IPAKTHUECKHUE HABBIKU Pa0OTHI C
OCBOCHHBIM MaTepuaIoM cpOPMUPOBAHBI, BCE MPEyCMOTPEHHBIE paboUeii
y4eOHOU MporpaMMoil yueOHbIe 3a/1aHus BBIMOJIHEHBI 0€3YIIPEeuHO, KaueCTBO
WX BBITIOJTHEHHUS OIEHEHO YHUCIIOM 0aJijIoB, OJTM3KUM K MAKCUMYMY.

«Xopormo» Teopernueckoe cozepkaHue Kypca OCBOSHO B II€IOM 03 po0eoBs,

He0o0X0IMMBbIE MTPAKTUUYECKHE HABBIKU PabOTHI C OCBOCHHBIM MAaTEpPHAJIOM B
OCHOBHOM c(hOopMHUPOBaHBI, MpeITyCMOTPEHHbIE paboueil yueOHoi
MporpaMMoii yueOHbIe 3a/1aHUs BBHIIOJIHEHBI C OTJEIbHBIMI HETOUHOCTSIMH,
Ka4yeCTBO BBITIOJIHEHHUs OOJBIIMHCTBA 331aHUI OLIEHEHO YHCIIOM OaioB,
OJIMN3KUM K MAaKCUMYyMY.

«Y IOBJIETBO- TCOpCTI/I‘{CCKOC COACPIKaHUEC KypCa OCBOCHO OoJbIIIEH 4aCTblO, HO
PUTCIIBHO» HpO6€J’IBI HE HOCAT CYIICCTBCHHOI'O XapaKTepa, HGO6XOJII/IMI)IG IMPAKTUYCCKHE

HaBBIKM PabOThI ¢ OCBOCHHBIM MaTepHaIOM B OCHOBHOM C()OPMHUPOBAHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yaeOHoll mporpaMmoin yueOHbIX
3aJIaHUH BBIIIOJIHEHBI, OT/I€IbHBIC U3 BHINIOJHEHHBIX 3aJaHUI COAepkKaT
OLIMOKHU.

«Heynosners Teopernueckoe conepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE
OpPUTENIbHO» | HAaBBIKK PabOTHI HE chOPMHUPOBAHBI WM CHOPMHUPOBAHBI OTJEIbHBIC U3 HUX,

OOJILITMHCTBO MPETyCMOTPEHHBIX pabodel yueOHOM mporpaMMoil yaeOHbIX




SaI[aHI/Iﬁ HE BBIITOJHEHO JIMOO BEITTOJHEHO C l"p}I6I)IMI/I OH_II/I6KaMI/I, Ka4dyeCTBO
HX BBINIOJHCHUSA OLICHCHO YHCJIOM 63,JIJIOB, OJIM3KUM K MUHHUMYMY.

Taoauna 7.2

CoorBercTBHE (DOPM OIIEHOYHBIX CPEICTB TeMaM THCHHUILINHBI

No Tema dopma OIIEHOYHOTO CPEeACTBA

1/

1. Pa3znen 1. llenu u 3anaun Pedepar na temy: «McTopus n3ydeHHOCTH
MOJIEKYJIIPHON I€HETUKH MOJIEKYJIAPHON T€HETUKNY.

2. Paznen 2. Ctpoenue u TecTs.

XUMHUYECKHUI COCTaB Bompocsr qi1st cobecenoBanus
HYKJIEMHOBBIX KuUca0T. [IpunHnun

KOMIUIEMEHTapHOCTHU. THIIbI

XUMHYCCKHUX CBS3CH,

Y4acCTBYIOIINE B CTA0MIN3AINH

CIIMPAJIbHOU CTPYKTYPBI

monekynbl JJHK (koBaneHTHble,

ruapoPoOHBIC, BOJIOPOIHBIE).

CT3KUHI-B3aUMOJICHCTBHE.

3. Paznen 3. Opranusm xo3siuHa kak | Pedepar Ha Temy: TpaHcMHCCUBHBIE M TPUPOJTHO-
cpena oOMTaHus apasuTa. ouaroBble 3a00eBanusl. CTpyKTypa NpUpOIHOTO
JKv3HeHHbIEe HUKIIBI TAPA3UTOB. ouara. OCHOBHBIE 2JIEMEHTBI IIPUPOJHOIO OYara:

BO30YAUTENb, pe3epBYyap BO30YAUTEIS,
nepeHocuuk. [ToHaTHEe 06 aHTPONOHO3aX U
300H03ax. [IpuHIMIIEI GOPHOBI C Mapa3uTapHBIMU
3a00JIeBaHUSIMH.

4, Pa3nen 4. Hykneocomnoe
CTPOEHHE XpOMaTHHaA. Bomnpocs! 1t cobeceioBaHmsL.

CtpyKTypHasi Opranu3anus

XPOMOCOM. SInepHbIl MaTpUKC.

Crpoenue u croiictea PHK.

Paznuunsie Tuns PHK.

OcobGennoctu ctpyktypsl MPHK,

pPHK, TPHK, ux ¢ynkunu u

JIOKaJIU3alusl B KJIETKE.

8. YueOHo-MeTOoaMYecKkoe 1 MHPOPMALMOHHOE OfecrevYeHHe y4eOHOH TUCHUTIIUHBI

/monyJis

8.1. JIuteparypa.
1. AgenpinHa, I'. A. 'eHeTnka B 3agadyax. YueOHoe nocooue / I'.A. Axgenpmmna, O.K.
Anenpmng. - M.: ITnanera, 2015. - 176 c.




2. Acnansn, M. M. I'enetuka u npoucxoxaenue noyia / M.M. Acmansn, O.I1. CongatoBa. - M.:
Asropckas akanemus, KMK, 2010. - 116 c.

3. Ayapo0ax, III. I'eneruka / I1I. Ayspbax. - M.: Atomuznat, 1994. - 280 c.

4. Aysp0Oax, 1. I'eneruxa / ILI. Aysp6ax. - M.: Atomuznat, 2012. - 320 c.

5. Bcenenckuii, E. H. Bcenenckue matpuiisl. Kocmuueckas reneruka: JIHK cBepxcrnocoOHOCTH,
reauanbHoCcTH U 6eccmepTusi. Tom 2 / E.H. Beenenckuii, JI.A. Beenernckas. - M.: MOO MIIKP,
2004. - 320 c.

6. 'enetnka OpoHXOIETOUHBIX 3a0oneBanui. - M.: Atmocdepa, 2010. - 160 c.

7. 'enetuka u cenexuusi pactenuid Ha Jlony / pen. B.I'. KaprambimeBa. - M.: PoctoB-Ha-/{ony.
N3n-Bo PocToBckoro ynusepcutera; M3nanue 2-e, 1995. - 160 c.

8. I'naruk, E. H. 'enetuka yenoseka. beutoe u rpsaymee / E.H. 'matuk. - M.: JIKH, 2010. - 280
C.

9. Ayounun, H. I1. I'enetuka / H.I1. IyOunun. - M.: Hltuunma, 1985. - 536 c.

10. Ayounun, H.IT. I'eneruka - crpanunst ucropun / H.I1. Ayounun. - M.: ltuuana, 1990. -
400 c.

11. Ebpemona, B. B. I'eneruka / B.B. Edpemona, FO.T. Auctosa. - M.: ®enukc, 2010. - 256 .
12. XKyuenko, A. A. I'eneruka TomatoB / A.A. XKydenko. - M.: llltunnna, 1980. - 665 C.

13. MBanos, B.U. I'eneruka / B.W. MBanoB, ap.. - M.: Axanemknura, 2006. - 640 c.

14. Kucenena, 3.C. I'enernka / 3.C. Kucenesa, A.H. Msarkosa. - M.: Mup, 1983. - 175 c.

15. Koznog, FO. H. I'eneTrka u ceneKkus cenbCKOX03IHCTBEHHBIX )KUBOTHBIX: MOHOTD. / FO.H.
Ko3znos, H.M. Koctomaxun. - M.: KomocC, 2009. - 264 c.

16. Kypuanos, H. A. I'eneruka uenoBeka ¢ ocHoBamu o0mieii renetnku / H.A. Kypuanos. - M.:
CrenJlut, 2009. - 192 c.

17. Jluneun, E.T. I'eneruka mis Bpaueii / E.T. Jluneun, E.A. boromasos, I1.b. 'opman-
Kanomnukos. - M.: CII6. [u ap.] : [Turep, 1990. - 256 c.

18. JIoGames, M. E. I'enetruka / M.E. Jlo6ames. - M.: U3narenscTBo JICHUHTpaJICKOTO
['ocynapctBennoro YauBepcurera uMm. A. A. XKnanosa, 2002. - 752 c.

19. Hukonsckuii, B. U. 'eneruka / B.U. Hukonsckuii. - M.: Akagemus, 2010. - 256 c.

20. ITexos, A. I1. buonorus u o6mas reaeruka / A.Il. [Texos. - M.: U3narenscTBo Poccuiickoro
YHuuBepcurera Apyx0bl Hapo0B, 1994, - 440 c.

8.2. UuTepHeT pecypchl

HNudopmannonHoe obecrnevyeHue:

0a3bl JAHHBIX, TH(POPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE 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 Hayuynas snexrpoHHast OMOIuOTEKa
http://elibrary.ru/default.asp Poccuiickas HanmoHaibHast OMOIMOTEKA
http://primo.nlir.ru http://nbmgu.ru

OnekTpoHHas 6ubianoreka Poccuiickoii rocyiapcTBeHHON OMOIHOTEKH
MedUniver bubnunoreka. - Pexxum goctyna: http://meduniver.com/Medical/Book/115.html;
['ubust sxosoroB. Bmecte Bo umst Oyaymiero. - Pexxum goctyna:
http://www.ecoguild.ru/library.html;

DnexTpoHHas oubnmoreka.- Pexxum goctymna: http://nrc.edu.ru/est/pos/;
EcoKub Bcest skomnorus u He Tonbko - Pexxum goctyna: http://ecokub.ru/load/7;
bubnuoteka ['ymep. — Pesxxum noctyma: http:// www.gumer.info/.



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

http://www.dlib.eastviev.com Dnekrponnas 6udaunoreka EastView

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

http: //www. vak.ed.gov. ru Caiit BbICIIICH aTTeCTAIIMOHHON KOMUCCHH.

http: //www. biblioclub.ru «Dnexkrponnas 6ubanoTeUHAs cCHCTEMa Y HUBEPCUTETCKAs
o6ubmoreka ONLINE»

http://diss.rsl.ru Dnexkrponnas bubnauoreka Auccepraiuii Poccuiickoii rocygapcTBEHHOR
oubmuorexku Db/ PT'b.

WWW.iqlib.ru DnekTponnas 6ubimoTeka 06pa3oBaTeIbHBIX U Hay4IHbIX u3ganui Iglib.
http://www.Cir.ru Yuuepcuterckas wuHpopmaionHas cucrema Poccusi. YUC
POCCHUSI.

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

8.4 IlporpaMmMHoe o0ecnieyeHue

YHuBepcurer oOecredeH HeOoOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro NporpaMMHOr0 00eCIIeYeH s, B TOM YUCIIe OT€YECTBEHHOI'O MPOU3BO/ICTBA.

Kaxnprii o0yyaromuiicsi B Te4eHHE BCErO Meproaa 00ydeHus 00ecriedeH HHINBUIYaTIbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOH HH(pOpPMalMOHHO-00pa30BaTeIbHON cpene
YHHUBEpPCHTETa W3 JIO00M TOYKHM, B KOTOPOH WMMEETCS JOCTyll K WH(POPMAIHOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu «HTEepHET» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecCHeyeH CIeAyIOIUM KOMILJIEKTOM JIMLEH3MOHHOIO IPOrpaMMHOIO

o0ecreyeHus.
1. JluueH3moHHOE MporpaMMHoe obecredenue, ucnoiabzyemoe B UHrl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiit komiiekc MMUC “Busyanbnas Ctynus TectupoBanus™

1.4. Autusupycuoe 10 Kaspersky endpoint security

1.5.CnpaBouno-npaBoBasi cuctema “I'apant

Hapﬂz[y C TpaAUIMUOHHBIMHU HU3JaHUAMHU CTYACHTBI U COTPYAHHUKHU HMCIOT BO3MOKHOCTH
MOJI30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0azaMu JaHHBIX

Taonuya 8.4.

Ha3Banmue pecypca CcebLika/nocTyn

OnekTpoHHas OubOnuoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam)

«O06pa3oBaTenbHbIi pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIii  00pa30BaTENbHBIA MOPTAT: yupexaenus, | http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, tectsl EI'D, THA

DdenepanbHblil 1IEHTp HH(DOpMaIMoHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIOP)

3bC "KOHCVYJIbTAHT CTYJEHTA". Omnekrponnas | http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

N3narenscTBO «JIanby. DnekTpoHHO-OMOMMoTedHas | http://www.studentlibrary.ru -
crcTemMa
Pycckas BupTyanpHast OnbImoTexa http://rvb.ru —

U3z narenbcTBO «JIaHbY. DrnexkTponHo-6ubaroTeunas | http://e.lanbook.com -



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/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

CHCTEMA

Exxenenenpuuk Haykm u  obpasoBanus IOra Poccuwm | http://old.rsue.ru/Academy/Archive

«AKaneMus» s/Index.htm
Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DneKkTpoHHO-0nbmoreuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPaBOYHAs CHCTEMa JOKyMeHTOB B cdepe | http://www.informio.ru
oOpazoBanus «1apopMuo»

NudopmannonHo-npaBoBas cucrema «l apant» CereBas Bepcus, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Unrl'y

DnekTpoHHO-0nbaroTeuHas cuctema «HOpaiiT» https://www.biblio-online.ru

9. Meroanueckue ykazaHusi i1 00y4aommxcsl 10 0CBOEHU IO AU CHUILIUHBI:

Pexomennyercs axkTuBHas paboTa Ha JaOOPATOPHBIX 3aHITUSAX, OCBOCHHE OCHOBHOMN
POOJIEMATUKU JTUCIUIUIMHBI, Y9aCTHE B BBITOJHCHUW IMUCHMEHHBIX JIOMAIIHUX / ayJAUTOPHBIX
pabor. Jlns Oornee MPOAYKTUBHOM CaMOCTOSTENBHONM pabOThl 1O AUCHUILUIMHE MOTYT
MCIIOJIb30BaThCSI KOHCYJIbTAIIMH TTPETIOAaBaTEsl.

10. TIEPEYEHb HWH®OPMALNMOHHBIX TEXHOJOIUIN, HUCHOJb3YEMBIX MPU
OCYHWECTBIEHUNU OBPA3OBATEJBHOI'O ITPOLUHECCA 110 JAUCHUIIVIMHE (MOI[Y.JIIO),
BKJIIOYASl TMEPEYEHb IMPOTPAMMHOIO OBECHEYEHUSA W HWH®OPMALMOHHBIX
CIIPABOYHBIX CUCTEM

Jlnst mpoBeneHus IUCHUILTUHBI «[ €HeTHYeCKui aHaau3» CTYJIEeHT OO0ecreueH Bceil
HEOOXOIUMOM  y4eOHO-METOAMYECKONH JUTepaTypoll W  JTOCTYIOM K MPOTPaMMHOMY
o0ecrieueHnI0 U WHTEpHET pecypcaMm. Bces HeoOxoaumas yueOHO-METOIWYEecKasi JIUTepaTypa
uMeeTcsi B OMONMOTEKE CTYIeHYEeCKOro a0OHEeMEHTa, 30HAIbHOW Hay4yHOW OubmmoTeke,
oubmuoTekax kadeappl W TpenojaaBaTeNis AUCHUIUIMHBL JloCTynm K HMHTEpHET-pecypcam
OCYIIECTBIISIETCS 4Yepe3 HWHTEpHeT-KiIacc (pakynpTeTa, 30HAIBHOW HAydHOW OHOTHMOTEKH U
JIOKaJIbHOM KOMITbIOTEPHOU ceTu (aKysbTeTa.

Ta6muua 10.

IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHIH, HCNOJIB3YEMbIX IPH OCYIIECTBJIECHUHU

00pa30BaTeILHOIO MPoOLEcca MO0 AUCHHUIINHE

Ne | Ha3Banue otaensHol Tembl | Ilepeuens npumensemoit UT | Llens
JVCIMIUINHBI WJIM €€ YacTeu MIPUMEHEHUS
(IpaKTUYECKOTO 3aHATHS
Uu 1a00paTopHOM paboThI),
B KOTOpOM ucnonssyercs UT



http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1 benku HENIOCPEACTBCHHEBIC KOMHBIOTCpHI)IG TCXHOJIOI'MH, OBJ'Ia,Z[eHI/Ie

HPONYKTHI U peanu3aropsl | MHTEpHET, «DIEKTpOHHAS NPaKTUYCCKUMHU
TeHETUYEeCKOW MHpopMaIK. | OMOJIHOTeYHas cUCTeMa HaBBIKAMH
MornekynsipHasi opranu3anus | YHUBEpCUTETCKas bubimorea | mepeBona

1 QyHKIHS OCJIKOB KakK ONLINE» OMOJIOTMYECKHUX
cyOcTpara KH3HHU. http://www.biblioclub.ru TEPMUHOB.
buonoruueckast [Mpe3enrarnus

poJib  MOJHMCaXapuIoB, MicrosoftPowerPoint.

AT® B OuOdHEpreTHKE.

2 | Kierounslii  ypoBeHb Komnbrorepusie TexHonoruu, | OBnaneHue
OpraHHU3aI1H KUBOTO. WNutepHeT, «neKTpoHHas MIPAKTUYECKUMU
Krerka - snemenTapHas OubMoTEeUHas cucTemMa HaBbIKaMU
reHeTHYeCKass U YHuBepcuterckas 6ubauorea | MaHaiuza
CTPYKTYpHO - ONLINE» OHMOJIOTUIECKUX
(byHKIIMOHATIBHAS http://www.biblioclub.ru TEPMHUHOB
€/IMHUI]a MHOTOKJIETOYHBIX [Ipe3enTanus
opraumn3moB. Kiierounas MicrosoftPowerPoint

teopus. [Ipokapuornyueckue
Y 3YKAPUOTUYECKUE  KIIETKH
U Ux

XapaKTEepUCTHKA

11. MaTepuajbHO-TeXHUYECKOE o0ecneyeHue Y4eOHOI THCIUITHHBI

Jnis obGecniedeHns JOCTyna K COBpEMEHHBIM NMPOo(hecCHOHAIBHBIM 0a3aM JaHHBIX UMEIOTCS
yueOHbIE ayIMTOPUH, OPTTEXHHKA, TeJIe- U ayJuoaInaparypa, IpoeKkTop, JOCTYIl K CETU

WNHurepHer.
Tadauna 11.1.
IlepeyeHb TEXHHYECKHUX CPEICTB, HCMOJb3yeMbIX IPH OCYLLECTBJICHHH
00pa30BaTeIbHOI0 MpoIecca Mo JUCHUTINHE
No Hymepanus
n/-n IlepeyeHb 0CHOBHOTO 000PYAOBAHUS pa3aenoB/TemM
AUCIHUIJIMHBI

1. JlabopaTopus MoJeKyIsipHOM reHeTukn kabuHeT Ne403 1-13
2. ITpoexnmonHas ycranoBka «Ksagpa» 250X, 3M (1 mit.) 1-13
3. KomneroTepsr (2 mT.) 4-8
4. Mukpockonbl OMHOKyJIsipHBIe Mukpomen 1 Bap. 2-20 (6 mrT.) 4-8
5. DnekTporHbie 1abopaTtopubie Beckl CASMWP-300H 2,3
5 JlabopaTopHas nocyzaa (nmpeaMeTHble U TOKPOBHBIE CTEKIIA, 4-8.13

' penapoBaJIbHBIC UTIIBI U JP. ) ’



http://www.biblioclub.ru/
http://www.biblioclub.ru/

Pabouas nmporpamma qucuuiuivHbl «I'eHeTHYeCKHii aHAJIM3)» COCTABICHA B COOTBETCTBUU C
tpedoBanusiMu @I'OC BO no nanpasienuto noarotrosku 06.04.01. buonorus, yrBep:KIeHHOIO

nmpukazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit @enepanmmu ot «l1» _aBrycra
2020 1. Ne 934 .

[TporpamMmmy coctaBuia:

J1.6.1., mpodeccop kabeapsl omosornu A.M. ITinnesa
(momxHoCcTh, ®.1.0.)

[Tporpamma o100peHa Ha 3acenanuu Kadeapbl «broIorusy
[Tporokon Ne 9 ot «21» urons 2023 roxa

[Iporpamma  omoOpeHa  Y4UeOHO-METOJUYECKHM  COBETOM  XHMHKO-OHMOJIOTHYECKOTO
dakynbpTeTa/MHCTUTYTA
[Tporokoin Ne 9 ot «23» utons 2023 roga

[TporpamMmma paccMOTpeHa Ha 3acelanuu Y 4e0HO-METOIMYECKOTO COBETA YHHBEPCUTETA
ITpotokon NelO ot «28» urons 2023r.
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CBeeHus1 0 TepeyTBEpP:KIe€HHMH MPOrpaMMbl Ha oO4YepeaHOH Y4YeOHBIH Troa H
perucrpanuu u3MeHeHuil

YyeOHblii Pemrenue Buecennnie namMenenus IToamuce 3aB.

N0 kadenpsl kadenpoit
(Ne mporokoa, 1ata)




