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1. Henu v 3a1a4u y4eOHOH TUCIIUIIMHBI:

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 (hopMuUpoBaHUs Oenka Ha 0cHOBEe paboThl Mosiekysl HK u peanuzanuu
[IpU3HAKa BO B3aMMOJECHCTBUM, OCMBICIUTDH NMPUYMHBI BOSHUKHOBEHMSI M3MEHEHUN Ha T'€HHOM,
T€HOMHOM M XPOMOCOMHOM YPOBHSIX,

- IPUBUTH CTYAEHTAM-MarucTpaM COOTBETCTBYIOIME YMEHHUS U HABBIKU 10 BEACHUIO
JKCIIEPUMEHTOB C N€HETMYECKHM aHAIU30M, a TaKXKE INPUMEHATH TEOPETUYECKUE IOJIOKECHUS
TEHETUKU Ha MTPaKTUKE.

@opmupyemple  JUCLUMIUIMHOW 3HAaHWS M YMEHHA TOTOBAT BBIIYCKHHKA JaHHOU
00pa30BaTeNbHON MPOrPaMMbl K BBIITOJHEHHUIO CICAYIOMMX OOOOIICHHBIX TPYIOBBIX (DYHKITHIA
(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)ﬁJ'II)aCTI/I C | cpeacts 7 c/oL.7 [
HCccie10BaHMi
JICKAPCTBEHHBIX
cpencTB




15.004
CrenmuajmcT 1o
BOJTHBIM
omopecypcam u
aKBaKyJIbType

MOHHUTOPHHT BOJHBIX
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
MOHHUTOPHMHTa 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
HUCCIEeN0BaHUN B
MPOILIECCE OMEPATUBHOTO
VIpaBICHUS BOTHBIMH
ouopecypcamu 1
00BeKTaMu
aKBaKYJIbTYPBI

D/06.6

26.008
CrenmaiucT B
o0nacTH
DKOJIOTHYECKHUX
OMOTEXHOIOTHI

IPazpaboTtka
TEXHOJIOTHHI
nepepaboTKU OTXO0/10B
C MCITOJIb30BaHUEM
OMOTEXHOJIOTHI

PazpaboTka TexHonoruu
riy0oKo# mepepaboTKu
OTXOJO0B ITUIIEBOH
MPOMBIIIJICHHOCTH C
HCIIOJIb30BaHUEM
OMOTEXHOJIOTHIA

C/01.7

Pa3paboTka TeXHOIOTHI
ri1yOoKoi epepaboTKu
OTXOJIOB
IIECONPOMBIIIIJIEHHOTO
KOMILIEKCa C
MCTIOJIb30BAHUEM
OHOTEXHOIOT U

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 TUCHUILIUHBI (MOaYJIs1) «['eHeTHYeCKHIT aHATIN3»

[Tpouiecc u3yueHus: AUCLMILIMHBI HallpaBiieH Ha (GOPMUPOBAHUE AIIEMEHTOB CIEAYIOIINX
komneTeHMi B coorserctBuu ¢ ®I'OC BO 1o 1aHHOMY HanpaBiIeHUIO:



Tabauya 3.1.

CTpaTEruio ICMUCTBUI

Kon HaumenoBanue NHauKaTop 10CTHKEHUSI KOMIIETEH UM
KOMIIeT KOMIMEeTEeHIHH B pe3yabTare ocBOeHUS TUCHUILINHBI 00yYarouiics
eHINH JOJIZKEH :
YHuBepcajabHble KOMIETEHIINH BHIMYCKHUKOB U HHANKATOPBI UX J0CTHKEHHUS
YK-1. | Cnocoben YK-1.1. Ananuzupyet npoOJeMHYIO CUTYallIO KaK CUCTEMY,
OCYIIECTBIISTh BBISIBIISISL €€ COCTABJISIFOIINE M CBSI3H MEXy HUMH,
kputnueckuii anamn3 | YK-1.2. Onpenensier mpoOenbl B HHPOpMAIK, He0OX0 MO
POOJIEMHBIX JUTSL PEeUICHUS IPOOJIEMHOM CUTYAIUH, U IIPOCKTUPYET
CUTYaIlui Ha OCHOBE | IMPOIIECCHI 110 UX YCTPAHCHHUIO;
CHUCTEMHOTO YK-1.3. Kputnuecku o1ieHUBaeT Ha/IeXKHOCTh HCTOYHUKOB
noaxoza, uH(popMaIuu, padoTaeT ¢ MPOTUBOPSUNBOIN HHPOpPMAILIHECH 13
BbIpa0aThIBATh pa3HBIX HCTOYHHUKOB;

YK-1.4. PazpabaTbIiBaeT U COJIEP/KATENBHO apryMEHTHPYET
CTpPATETHUIO peIIeHUs MPOOIEMHON CUTyallud Ha OCHOBE
CUCTEMHOI'0 U MEXIUCIUIUIMHAPHBIX ITOJXO0/10B;

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

peLieHuii;
IK-4.3. Bnaneer cnocobaMu 1 METOAaMU T€HEPUPOBAHUS

HOBBIX MAEH U METOIMYSCKUX peI_I_ICHI/II\/'I

IIK-1 |Cnocooen IK-1.1. 3uaer:
TBOPYECKH -(pyHIaMeHTalbHbIE U MPUKJIAIHbIE Pa3/elibl TUCIUTUINH,
HCII0JI1b30BaTh B/OTIPEICIISIONINX HAMPABIEHHOCTh IPOTrPAMMBbI MaruCTPaTyphI;
HAYYHOM n [IK-1.2. Ymeer:
MPOU3BOJACTBEHHO- |- TBOPYECKH HCIIOIb30BaTh B HAYUYHOU U MPOU3BOJCTBEHHO-
TEXHOJOTrH4eCKOM TEeXHOJIOTMYECKOU JIeITeIbHOCTH 3HaHUE 0a30BBIX OCHOB
neATeJIbHOCTH ITUCIUTIITMH TTPOTPaMMBbl MarucTpaTyphl;
3HAHHUSA MK-1.3. Broageer:
(pyHIAMEHTANBHBIX M- METOJAMH U  CPEICTBAMU WCIIOJIb30BaHUsI B HAy4YHOH U
NMPUKJIATHBIX [IPON3BOICTBEHHO-TEXHOJIOTUYECKON JIeSITeIbHOCTH 3HAHUH
pa3aejioB AUCHUIUIMH(YHIAMEHTAIBHBIX M NPHUKJIAJHBIX  pa3/ieloB  JUCUUIUIMH
(Mopny.ieit), MPOrpaMMbI MaruCTPaTyPHI.
onpeaeaIoIMX
HANPaBJEHHOCTb
(nmpoduiin)
MporpaMmblI
MArucTpaTypbl;

IK-4 | Cnocoben IK-4.1. 3HaeT TeoOpeTHUECKHUI M METOIOJIOTHIECKUI Oa3nc
reHepupoBaTh OHMOJIOTUYECKHX HayK B 00beMe, TT03BOIISIONIEM TeHEPHUPOBATh
HOBBIE HIE€H U HOBBIE HJIEV U METOJUYECCKUE PEIICHHUST,

METOANYEeCKHUEe IIK-4.2. YMeeT UCMONIb30BaTh HHAUBUYaIbHbIE KPEATHBHBIC
peuenust CITOCOOHOCTH JIJIsl TEHEPHUPOBAHMSI HOBBIX HJIEH U METOINIECKUX




4, O0beM TUCUMIJIMHBI M BHAbI Y4eOHOii padoThl

B nanHOM paszziene mpuBeACH 00beM JUCIHUIUIMHBI (MOmyns) «[ eHeTHdyecKuil aHaims» B
3a4eTHBIX EJAMHHUIAX C YKa3aHUEM KOJMUUYECTBAa aKaJeMUUYECKHUX HIU acCTPOHOMHYECKUX
YacoB, BBIJIICJICHHBIX HA KOHTAKTHYIO paboTy oOydarommxcs ¢ IMpernojaaBaresieM (1o BUAaM
y4eOHBIX 3aHATHH) W HAa CAaMOCTOSTENbHYIO pabory oOyuarommuxcs. OO00OIIeHHbIE AaHHBIE II0
00beMy yuyeOHOW MUCHUIUIMHBI NMpuBeaceHb B Gopme Tadm.4.1. B dopme Tabn.4.2. mpuBeacHbI
paszensl AUCIUIUTUHBL U BUBl YIeOHBIX 3aHITHH.

4.1. CTpyKTypa THCHUILIMHBI

O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThl

Ta6auuna 4.1.
Buj yueOHoii padoThI
2 cemecTp
OuHo
OO01ast TpyA0E€MKOCTh 144
JUCITUTUTAHBI
AyIUTOpHBIE 3aHATHS 70
Jlexum 36
ITpaktnueckue 3anstus (I113) 24
KoHTtponb camocTosTenbHOM 27
pabots! (KCP)
CamocTodrenbHas padora 47
4.2 Coaepxanue TUCHHUINIHHBI.
Ta6auna 4.2.

Ne | Tema u conepxxanue Bup 3ansatnii, kon-Bo yacoB | Harmsagusle | JIutepartypa

n/n nocoous

Jlexkuum | ITpaktuy. | CemuH.
(;1abopar)

1. | Beexnenue. 4 4 Jlexmms- OcHoBH: 1-2
IIpenmer u 3anauun npe3enrauus | Jononn: 4,5,7
MOJIEKYJIIPHON T€HETHKH.

HcTopus ee pa3BuTus u
OCHOBHBIE JTOCTH)KCHUSI.

2. | CtpoeHue U XUMHUYECKUI 4 4 Jlexuus- OcHoBH:1-2
COCTaB HYKJIEMHOBBIX KHCJIOT. npe3entauus | Jomonn: 4,5,7
[TpruHIMDI
KOMIUIEMEHTAapHOCTH. THIIbI




XUMHUYECKHUX CBS3EH,
YYaCTBYIOIIHNE B CTA0MIIN3AINH
CIUPATILHOM CTPYKTYPbI
mouekynsl JJHK (koBanenTHsle,
ruapodoOHbIC, BOJOPOIHBIE).
CTAKUHT-B3aUMO/JICHCTBHE.

I'unoxpomHsIi 1
TUTIEPXPOMHBIN 3P PEKTHI.
ITnaBnenune JTHK.
['uOpunn3anus HyKI€MHOBBIX
KHCJIOT U €€ UCII0JIb30BAaHUE B
MOJIEKYJISIPHOM OMOJIOTHH.
OTkppITHE ABOWHON civpaiu
JIHK. IIpaBumo Yapradda.
Xapaxrepuctuka B-popmbl
JIHK. Pa3znooOpaznbie (hopmbl
neornou cnupanu JJHK. Onno-
U IBYIIE[IOYCYHbIE, KOJBIEBbIC
U JINHEHHBIE MOJIEKYJIbI
JIHK.Cepxcnupanusanus
JIHK.

Jlexuus-
MPE3CHTAIHS

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

Hykneocomuoe CTpOEHUue
XPOMATHHA. CrpykTypHas
OpraHu3alus XPOMOCOM.
SInepHsIli MaTpuKC.

Crpoenne u cBoiictBa PHK.
Paznuunbie THIIBI PHK.
OcobenHoctu CTPYKTYpBI
MPHK, pPHK, T1PHK, wunx
GyHKUMU W JOKaJdu3alus B
KJIETKE.

Jlexuus-
MpEe3EHTaLNs

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

Perumkamms ~ JTHK.depMeHTHI,
YYacTBYIOIIME B PpEIUIMKALUU
JHK: JHK-nomumepassr I, 11 u
111, romonzomepassil u I, JHK-
rupazakE. coli, renukassr, PHK-
nojaumepasa (mpaiimasa), JJHK-
JIArassl 51 Ip. JIHK-
MIOJINMEPA3BI FYKapUOT.
Pernukarnus KOJIbIIEBBIX
monekyn JIHK. Pennukanus
temoMepHblx  koHnoB JIHK.
SBnenue oOpatHoi
TPAHCKPUIILIUH.
PennukatuBHOEMETUIMPOBAaHUE
JHK.

Jlexuus-
Mpe3eHTalHs

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

Penapanus JHK. Turmet
penaparun. D¢ hexkTuBHOCTh

Jlexuus-
MpE3CHTALHS

OcHoBH:1-2
JlomnonH:




penaparuoHHbIX CHUCTEM. 2,3,45,6,7,8
Bonesnn, 00yCIIOBJICHHBIE
nedeKTaMu peraparyH.

7. | Tpanckpunuus JHK y 6 6 Jlexuus- OcHoBH:1-2
npokapuot. CTpoeHue npe3enrtanus | Jononn: 4,5,6,7,8
OIIEPOHOB y NPOKAPUOT.
HeratuBHas u no3utuBHas
peryJyiuus TpaHCKPUIILIUU
YIPOKapUOT Ha IPUMEPE
JAKTO3HOTO U TPUNTO(HAHOBOTO
oneponoB. KarabonuTHas
penipeccusi, CAP-6emnox.
Tpanckpunuus y 3ykapuor.
CrtpyKTypa 3yKapuOTHYECKOIO
npomoTopa. Tunst PHK-
[0JIMMEpPA3 Y IYKapuoT U
cunrte3upyemoie umu PHK.
JIHK-cBsi3pIBatomue Oenku,
YYaCTBYIOIIME B PETYJIALINI
Tpa"ckpunuuu OcobeHHOCTH
OpraHu3alyi reHOB
YIPOKAPHUOT U 3YKaAPHUOT.
MexaHu3Mbl peryisinuu
sKcrpeccuu reHoB. CTpoeHue
MPHKYy npokapuor u 3ykapmor.
[IpoueccuHr u crutaiicuar
mounekys PHK I'enetnueckuit
koJ. PacimmdpoBka
TEHETHUYECKOTO KOJa.
OcHoBHBIE CBOWCTBa
TEHETHUYECKOTO KOJa.

Bcero: 36 24

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

OcBoeHMe Kypca OCYLIECTBIISIETCSA HA IIPAKTUUECKUX 3aHATHSAX, a TAKXKE B IIPOLIECCe
CaMOCTOSITENIbHOM pabOTOM CTYIEHTOB C TEOPETUUECKON JIUTEPATYPO U C MPAKTUUECKUMU
3aJaHUSIMU.

[Ipu nonroroBke 6akanaBpoB-OHOIOIOB MOXKHO BBIOpaTh CIEIYIOIINE OCHOBHBIE (POPMBI
MIPOBEJICHNS YUEOHBIX 3aHSTHH:

® MHTEPAKTUBHBIE JIEKLIUY;

®  JIEKIIMU-TIPECC-KOH(pEPEHINH;

® TPEHUHIU U CEMUHAPHI IO PA3BUTHIO TPOPECCHOHATILHBIX HABBIKOB;
® TpYINIOBBIE, HAYYHBIE JUCKYCCUU, 1€0aTHI.



Taoauua 5.1.

AKTHBHbIEC U HHTEPAKTHBHBbIE (JOPMBI NIPOBEIeHUA YUeOHBIX 3AHATHH 110

AUCHUIINHE

Ne Tema nporpamMmel JUCHUATLIAHBL IIpumensiemsie | Kon-Bo aynur.

ILII. TEXHOJIOTHH YacosB (u3 yueo-
HO20 NIaHa)

1 Beeaenune. I[IpenmMer u 3a1a4yu MOJIEKYIIAPHOU Jlexknus ¢ 4
reHEeTHKH. McTopus ee pa3BUTHS U OCHOBHBIE IIPE3CHTALUEH.
JOCTHIKECHMUS. I'pynnosas,

Hay4yHas
JIUCKYCCHSL.

2 CrpoeHne n XUMHUYECKUI COCTaB HYKJIEHMHOBBIX | JIekmus ¢ 4
KHUCJIOT. [ [puHIMI KOMIUIEMEHTApHOCTH. THUIIBI IIPE3EHTaLEH.
XUMHUUYECKHX CBS3€H, y4aCTBYIOILIUE B Jlexuus-npecc-
CTaOUIN3aluU CIUPATbHON CTPYKTYpPBI KOH(EepeHLIUs.
monekynbl JJHK (koBanenTHbie, rugpodoOHbIe,

BO10pOHbIe). CTIKUHI-B3aUMO/ICICTBHE.

3. ['umoxpomMHbIi 1 THIEpXpPOMHBIH () HEeKThI. Jlexuus ¢ 6
[TnaBnenue JJHK. ['ubpuansanus HyKJIeMHOBBIX | Mpe3eHTaluei
KHCJIOT U €€ UCII0JIb30BAHUE B MOJIEKYJISIPHOM
Ouonorumu.

OtxkpeiTue asoiinoil cniupanu JAHK. TlpaBumno
Yapradda. Xapakrepuctuka B-popmsr JJHK.
Pa3Hoo0OpazHbie popmbl ABOWHOM civpanu
JIHK. OnHo- 1 nBylLIeNIOYEUYHBIE, KOJIBLIEBBIE U
JMHEHHbIE MOJIEKYJIbI
JIHK.Cepxcnupanuzanus JJTHK

4. HyxieocomHoe cTpoeHHre XpoMaTHHa. Jlexnws ¢ 6
CrpyKTypHast opraHu3anus XpoMOCOM. Ipe3eHTalnen
SInepHsIli MaTpuKC.

Crpoenue u cBoiictBa PHK. Paznuunbie Tumnsl
PHK. Ocob6ennoctu crpykrypsl MPHK, pPHK,
TPHK, ux ¢pyHK1uu 1 g0Kanu3anus B KIeTKe.

S. Pernmukanus JIHK.@epMeHTHI, y4aCcTBYIOIME B Jlexnws ¢ 4
permmukamu JJHK: JIHK-nonumepasst I, 11 u 11, | npezenTanueit
toronzomepassil u |1, JIHK-rupasak. coli,
renukasbl, PHK-nonumepasa (npaiimasa), JJHK-
murassl 1 1p. JJHK-nonmmMepassl sykapHor.

Pennukanus konpueBsix Monekyn JHK.
Perunkanus tenomepubix koHoB JJHK.
SIBnenue oOpaTHOI TPaHCKPHUIIIUU.
PennmukatuBHoemeTnnnpoBanne JJHK.
6 Penapanus JJTHK. Tunsl penapanum. Jlexumst ¢ 5




O} PexTUBHOCTH penapaliOHHbIX CUCTEM. npe3eHTanuen
Bonesnu, o0ycnoBnennsie nedekramu

penapanuu.
7 Tpanckpunuus IHK y npoxapuor. Ctpoenue Jlexuus ¢ )
OIIEPOHOB y NIPOKAPHOT. npe3eHTanuen

6. IlepeueHb y4yeOHO-MeETOAHYECKOr0 OOecmeyYeHHsl AJs CAMOCTOSATEbHOI pPadoThl
0o0y4JaImmXxcs Mo JuCIUIUInHE (MOIYJII0)

AyIuTOpPHAsi CAMOCTOAATEIbHASI padoTa 00y4arommMXxcsl.

dopmamu 3a1aHui U1 CAMOCTOSITENBHON paObOThl 00yJalOIMXCsl B ayAUTOPHU TI0]T
KOHTPOJIEM IPETIOIaBaTeNs SIBISIOTCS:
® KOHTpOJbHAs paboTa;
®  KOJUIOKBUYM;
® TECTHPOBAHUE,;
e 3amuTa OTYETa O BBHINOJIHEHHOW JIa0OpaTOpHOW pPadOTe WM TNPAKTUYECKOU
pabore.

CamocrosTenbHas pabora 00yJaromxcsi B KOMIIBIOTEPHOM KJjlacce (B IUCTaHIIMOHHOM
peXHMe) BKIIFOUAET CIIEAYIOIINE OpraHH3alnOHHbIE (OpMBI y4eOHOH IesITeNbHOCTH: padoTa ¢
AIIEKTPOHHBIM YYEOHHKOM, IIPOCMOTP BHJICOJICKIINH, KOMITBIOTEPHOE TECTUPOBAHUE, U3YUCHHE
JIOTIOJTHUTENBHBIX TEM 3aHSATHH, BBINOJHEHUE JOMAIIHUX 3aIlaHUH U T.]I.

Taoauua 6.1,

Copep:xanue, BUABI 1 METOABI KOHTPOJISI CAMOCTOATE/ILHOH PadoThI

Ne  |HammenoBanwe paszena (TeMbl) UCIUILTHHBI Bu camocTositenbHO# pabotel | MeToibl KOHTPOIIS
/1 CaMOCTOSITENTLHOM
paboThI
1. |Anomnro3s - obmias xapakrepuctrka npoiecca. [TyckoBoie  |Hamucanue pedepara 3ammuTa pedepara

(baKTOpBI Pa3BUTHS AIONTO3a. XapaKTepPUCTHKA Kacras.
B3aumoneiictBue Fas-penentopa u Fas-nmuranna.
MoutekysipHbIE MEXaHU3MBI 3aIIPOIPaMMUPOBAHHOM
KJICTOYHOM rubenn: BHYTPEHHHH U BHEITHUN ITyTH
aKTUBallMU aIloIITO3a.

2 |T'eHoM dYemoBeKa, OCHOBHBIC YepThl oOpranuzamnuu. |I[loaroroBka kK qokiaaay pedepara |3ammura
[omumopdusie mapkepsr JJHK. TIprHINTBI KapTHPOBAHUS
T€HOB HACJIEACTBCHHBIX OOJIE3HEM.

3 Crpoenne u cBoiictBa PHK. Pasmuunsie tuns! |Hammcanme pedepara 3ammra pedepara
PHK. Oco6ennoctu ctpykrypst MPHK, pPHK, TPHK, nx
(YHKINU ¥ JTOKAIU3aLUs B KIIETKE.

4 Penapanus JHK. Tunst penapanuu. | [Tonroroska x noxnany pedepara |3amura pedepara
O hexTUBHOCTh  penapanuoHHBIX  cHUCTEeM. bosesnw,
o0ycioBrieHHbIE leeKTaMH peraparuH.




7.0uneHOYHbIE CpeIcTBAa JJsi TEeKYHIero KOHTPOJSI YCIeBAeMOCTHM W NPOMEKYTOYHOI
aTTrecTaluu

HUToroBbiii KOHTPOJIb
HTOroBBIN KOHTPOJI [0 TUCIUIUITHHE OCYIIECTBIISETCS IPEUMYIIECTBEHHO B (popMe YCTHOTO
nuddepeHIMPOBAaHHOTO 3a4€Ta, MAaKCUMaIbHOE KOJMYECTBO Oa/IoB o kotopomy - 100
0ayIoB. Y ACNBHBIN BEC UTOTOBOTO KOHTPOJISl B UTOTOBOM OLIEHKE IO TUCIUTUITMHE COCTABIISET
40%, cpennero 6amia mo BceM MoayssiM 60%.
- 100 6ay10B — CTYACHT TIIyOOKO IMOHUMAET MPOUICHHBII MaTepuall, OTBEYaET YETKO U
BCECTOPOHHE, YMEET OLICHUBAThH (DAKThI, CAMOCTOSATEIHHO PACCYKIAET, OTIINYACTCS
CIIOCOOHOCTBHI0 000CHOBBIBATH BBIBOJIBI U PA3BSICHITH UX B JIOTHYECKOU MMOCIICIOBATEILHOCTH.
- 90 6ayyIoB - CTYAEHT INIyOOKO MOHUMAET MPOIACHHBII MaTepHrall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOSATEIHLHO PACCYKIACT, OTITHYACTCS
CIIOCOOHOCTHI0 00OCHOBBIBAThH BBIBOJIBI U PA3bSICHITH UX B JIOTHYECKOM MOCIIE0BATEIHLHOCTH,
HO JIOITYCKAEeT OT/CIIbHBIC HETOYHOCTH.
- 80 6ayIoB - CTYJEHT IIyOOKO MOHUMAET MPONACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIICHUBATH (DAKTHI, CAMOCTOSTEIHLHO PACCYKIACT, OTIIHYACTCS
CIIOCOOHOCTHI0 00OCHOBBIBAThH BBIBOJIBI U PA3bICHSATH UX B JIOTUYECKOM MOCIEA0BATEIHHOCTH,
HO JIOITYCKaeT HEKOTOPBIE OITMOKHU O0IIero Xapakrepa.

- 70 6ayoB - CTYJEHT XOPOIIO MOHUMAET MPOMIEHHBIN MaTepual, HO HE MOXKET
TEOPETUIECKH 0OOCHOBBIBATH HEKOTOPHIC BHIBOJIBI.

- 60 6ayIOB — CTYZICHT OTBEYAET B OCHOBHOM IPaBUJIBHO, HO YYBCTBYETCS
MEXaHHYECKOE 3aydMBaHUE MaTepHaia.

- 50 GannoB — B OTBETE CTYJEHTa UMEIOTCS CYIIECTBEHHBIE HEJJOCTATKU, MaTepUall
OXBa4YeH «IIOJIOBUHYATOY, B PACCYKICHUSIX JIOMMYCKAIOTCS OIIUOKH.

- 40 GannoB — OTBET CTYy/EHTA MPABUJICH JIUIIIb YACTHYHO, IPH Pa3bsICHEHUU MaTepHalia
JIOTTYCKAIOTCSA CEPhE3HbIC OMMUOKH.

- 20-30 6anyoB - CTYASHT UMeeT O0IIIee MPeICTaBICHHE O TeMe, HO HE YMEET JIOTHYECKU
000CHOBATh CBOU MBICIIH.

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

- 0 6ayIoB — HET OTBETA.

Kpurepun onenku:

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

OneHka «yoogremeopumenshoy, €ciy BlosiHeHo 75-60%.

OrieHKa «Hey0081emeopumeibHo, €CIIi BRITIOJIHEHO MeHee 60%.

IIpumepHas TeMaTnka pedepaTuBHBIX padoT

1. Anonrto3 - o0m@as xapakTepucTuka mporecca. IlyckoBele (akTOpbl pa3BUTHSA
anonro3a. XapakTepucTuka Kacma3. BsaumoneiictBue Fas-penentopa u Fas-nuranna.
MonekynasipHble MEXaHHU3Mbl 3alIpOrPaMMUPOBAHHON KJIETOYHOH THOENTN: BHYTPEHHUH W
BHEITHHI IIyTHU aKTUBAllUU aIloIITO34.

2. 'enoMm dyenoBeka, OCHOBHBIE uepThl opranusauuu. [lonmumopdusie mapkeps JJHK.
[TpuHLIMIIBI KAPTUPOBAHMSI TEHOB HACJIEICTBEHHBIX OOJIE3HEH.

3.Ilporpeccupytomias MplleyHass AUCTpoduUss — TMpUMEp JOKAIM3allMKd TeHa Ha
xpomocome. Jlpyrue ¢opmbl Muomuctpoduu. MonekynspHas AWarHoCTUKa. [eHHas w



KJIETOYHAsi Tepanuu. [[MHaMUYecKue MyTallMd, SKCIIaHCHH TPUIUICTHBIX MOBTOPOB. [loHsTHE
aHTUIHUNanud. Xopes: ' eHTUHTTOHa, MUOTOHUYECKas TUCTPODHUS.

4.9tHoreHomuka. [lomumopdu3mM TreHOB Kak WHCTPYMEHT W3y4deHHs TreHo(oHIa
HAPOJIOHACEJICHHUS BO BPEMEHH U ITPOCTPAHCTBE.

5. IlonsiTne 6monHpopMaTuku. Poiar OMOMHPOPMATUKN B COBPEMEHHOM MOJIEKYIISPHOU
TEeHETHKE  OMOTEXHOJOTHH. BHOJIOTrHYecKre CUCTEMBI C TOYKHU 3pCHHS] OMOMH(OPMATHKH.

6. KomupoBanue HaciieicTBeHHOW WHQOpManuu. ba3bl JHaHHBIX 1O MOJICKYIISIPHOM
Ounonoruu u reHetuke. MHGOPMAIIMOHHBIN aHAIH3 MTOCIEA0BATEILHOCTEH HYKICHHOBBIX KHUCIOT
1 OEJIKOB.

ITepeyennb BONPOCOB K 3K3aMeHY

[TpenMeT u 3a1a4u MOJIEKYJIAPHONU FE€HETUKH.

HcTopus ee pa3BUTHS U OCHOBHBIE JOCTUKCHMUSL.

3. XUMHUYECKUH COCTaB HyKJIIEMHOBBIX KUCIIOT: TyPUHOBBIE U TUPUMHINHOBBIE OCHOBAHHS
(OCHOBHBIE 1 MUHOPHBIE), YIJIEBOAHBIM KOMIOHEHT. CTpoeHHEe HYKJIE03U 0B U
HYKJIEOTH/IOB.

4. Xapakrepuctuka nepBuuHoi cTpykTypsl JJHK. [Ipunuun komruieMeHTapHOCTH. THIIBI
XUMHUYECKHX CBS3EH, yUaCTBYIOIIME B CTAOMIN3ALUMU CIIUPATIBHON CTPYKTYPbI MOJIEKYJIbI
JHK (xoBanenTHsle, rujipodoOHbIe, BOAOPOAHbIE). CTIKMHI-B3aUMOCHCTBHE.

5. Tunmoxpomuslit u runepxpomuslii 3¢ dekror. [Tnasnenne JJHK. I'mOpuanszanus
HYKJICMHOBBIX KUCIIOT U €€ UCII0JIb30BaHUE B MOJIEKYJISIPHOM OMOJIOTHH.

6. Otkpoitre aBoiinoi crmpanu JJHK. IIpasuno Yapradda. Xapakrepuctuka B-hopmer

JHK.

Pasznoo6pasubie hopmsbl apoiiHo crimpanu JJHK: A-, C-, 1I- u E-dopwmsl, Z-¢popma JTHK.

8. OpHO- U ABYILIETIOUEYHbIE, KOJIbLIEBbIE U IMHEWHBIE MOJIEKYIIbI
JHK.MuroxonapuansHasa u xaopormiactHas JJHK.

9. Csepxcnupanuzanusa JJHK. Konpopmannonsslie nepexoas! B CBEpXCIUPATU30BAHHON
MoJiekyne. Tornonzomepasbl, MEXaHU3M JEHCTBUS.

10. HykneocoMHOecTOpOEHUE XpOMaTHHA. DYXpOMaTHH U rerepoxpoMaTHH. CTpyKTypHas
OpraHu3aIus XpoOMOCOM. fIepHBII MaTPHKC.

11. Crpoenue u coiicrBa PHK. Paznuunsie Tunsl PHK. Ocobennoctu ctpyktypst MPHK,
pPHK, TPHK, nx ¢pyHnkuuu u nokanuzanus B KJIETKe.

12. ®epmentsl, yuactBytomue B perunkanuu JHK: JIHK-nomumepassr I, 1 u 111,
toronsomepasbil u |1, JIHK-rupasak. coli, renukassr, PHK-nonumepasa (mpaiimasa),
JAHK-nura3zser u ap. JIHK-nion

13. Tonsitue permukona. Kondopmarmonnsie nmepexo s Mosekyinsl JJHK B paiione crapra
perukayy. CTpoeHre BUIKM periMKaiuy. Benyias u orcraromas HUITH, 0COOEHHOCTH
ux perukanuu. @parmentsr Okazaku. Cunte3 PHK-3aTpaBok (mpaiimepos).

14. Penutukarus kosbleBbix Mosiekyn JIHK: o6pazoBanue 0-ctpykrypsl, D-netinu u
pErUIMKaIMs 10 TUITY KaTAIIEerocs KOJbIa.

15. Pennmukarnus tenomepubix kKoH1os JJHK. Tenomepasa, 0coOEHHOCTH CTPYKTYpHOU
opraHu3aniy U QyHKIHOHUPOBaHUs. Teopus CTapeHus B CBSA3U C AMHAMUKON CTPYKTYpPHI
TEJIOMEPHBIX Y4aCTKOB.

16. SIBneHne oOpaTHOW TPAHCKPHUIITHH. XapaKTepUCTHKA (DepMEeHTa peBepTasa,
OCYILECTBIISIOLIET0 00PATHYIO TPAHCKPHIILIHIO.

17. PennukatuBnoemerunupoBanue JJHK.

18. Paznuunble Tumsl noBpexaeHuid cTpyktypsl JIHK 1 criocoOb! ux ycrpaHeHusl.
Penapatusnslii cunTes JJHK. Oxcumnsnonnas penapanus. [Ipsamas penapanus
TUMHUHOBBIXAUMEPOB U METUIIMPOBaHHOTO r'yaHuHa. [locTperninkaTtuBHas penaparus,
BKITIOUaromnas pekomouHanuio. SOS-penaparms.

.

~



19.

20.

21.

22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

42.

Ponp MeTunupoBanus B penapauuu. [Ipoueccs! pecTpukuun-Mmoaudukanum y
npokapuoT. IH(HEeKTUBHOCT penapaoHHbIX cucTeM. bosesHu, o0ycaoBIeHHbIE
nedeKkTaMu penapanum

MonekymnsipHble MEXaHU3MBbI 00IIeH (TOMOJIOTUYHOM ) peKoMONHAIN. DEepMEHTHI,
y4yacTBYyoOLIHE B o011el pekoMOuHanuu. Mozens pekoMOMHaIMU C NTepeKpeIiBaHUEM
LEIEH.

CtpyKTypbl X0JUTHIES U UX pa3pelieHue ¢ momoursto ¢pepmerTon. Caiitcnenuduueckas
pEKOMOMHALIUSA U €€ y4acTUe B XPOMOCOMHBIX IT€PECTPONKAX, IKCIIPECCUU TEHOB Yy
¢daros, uHTEerpauu ¢ara JsmMo61a, 00pa30BaHNM T€HOB UMMYHOTJIOOYJTMHOB U
peuentopoB T-KIeTOK.

IS-anemenTs! OakTepuii. TpaHcio30HbI OaKTepUil U MEXaHU3M UX TPAHCIOKALIMU.
OCHOBHBIE THITBI MOOUJIBHBIX T€HETHUECKUX JIEMEHTOB 3YKapUOT: CTPYKTYPa, TEHBI U X
IIPOAYKTHI; MEXaHU3MBbI IIEPEMELICHHUS.

Tpanckpunuus JHK y npokapuor. Ctaguu TpaHCKpUIILIMOHHOIO IIUKJIA, COCTABIISAIONINE
aneMeHThI npouecca. Ocobennoctu crpykrypsl PHK-nonumepassl, 6 — dpaktopsl,
HallpaBJICHUE TPAHCKPUIILUU.

CrpoeHue onepoHoB y pokaproT. O6acTH MPOMOTOpa, OIepaTopa, TEPMUHATOPA.
HeraruBHast 1 mo3uTuBHAs peryisiuus TPaHCKPUIIUN YIPOKAPUOT HA IIpUMeEpe
JAKTO3HOTO U TpunTodaHoBoro onepoHoB. Karabonuthas penpeccust, CAP-6emnoxk.
SIBieHUE aTTEHIOAMY TPAHCKPUIIIIMK Ha PEMEPE TPUNTO(PAHOBOTOOTPEPOHA.
TpaHckpunuus y 3yKapuor.

Crpykrypa sykapuotudeckoro rnpomotopa. Tunel PHK-nonumepas y sykapuor u
cuHTe3upyemoie umu PHK.

®akTopbl TPAaHCKPUMLIMUA. MenaTOpHbIM KOMIUJIEKC TPAHCKPUIILIUK. DHXAHCEPhI U
CaiJICHCEPBI.

JIHK-cBsi3bIBarolue O0eiaky, y4acTBYIONIUE B PETYJISLIUN TPAHCKPUIIIMK: O€JIKH,
coJiepsKalire FTOMEOJOMEHBI, JEMIIMHOBYIO «3aCTEKKY», «IIUHKOBbBIE
najabib».OCOOEHHOCTH OPraHU3aIMY T€HOB Y IPOKAPHOT U DYKapHOT.

MexaHn3MBI PEryJsiuu SKCIPECCUU TEHOB.

Crpoenue MPHKYy npokapuot u aykapuot. [Iponeccunr u crutavicuar mosiekyn PHK.
Oco6ennoctu nponeccunra TPHK u pPHK y 6akrepuit.Pons mansix saepusix PHK n
0enKoBbIX (DaKTOPOB B CIUIaiCUHTE.

Cmnaiicocoma.

PacumdpoBka renetrnueckoro koaa. OCHOBHbBIE CBOMCTBA FTEHETUUECKOTO KO/IA.

OO11as cxema nporiecca TPaHCISAIMK U XapaKTEPUCTUKA €T0 OTJENIbHBIX 3JIEMEHTOB.
Crpoenue TPHK: nepBuuHas, BropuyHasi U TpETUUHAs CTPYKTYypa, poJib
MOJUGHUIMPOBAHHBIX HYKJIEOTH]IOB.

3HaunMbIe T TpaHcsanuu oonactu. AMunoanumupoBaaneTPHK, ero cnenmduyanocTts,
amuuoanuia-TPHK-cunTeTassl.

Ctpoenue pubocoM y po- U dyKapuoT, UX JIokanu3amus B kietke. Pubocomunsie PHK,
ux Bunbl. CyObeUHUIBI pUOOCOM, UX 00bEeTUHEHHE B LIeNyI0 pubocomy. A- u I1-
y4acTku pudbocom, ux GyHkimu. CTpyKTYpHBIE MPEeBpalieHus pudocom invitro.
[Tommpu6ocoMBI.

Dtanbl TPaHCISALUU U UX XapaKTepucTHKa. benkoBbie (hakTOpbl MHUIMALIMH, DJIOHTALUN
Y TEPMUHALUHU TPAHCIISALNN.

XUMUYecKHe peakliuy U OO SHepreTHUecKuil bananc OMocuHTe3a
6enka.PacnagmMPHK y npokapuot 1 sykapuor.

Pa3nuuns nponecca TpaHCISINAN B KIETKAaX MPOKAPUOTHUYECKUX U 3YKAPUOTHUECKUX
OpraHU3MOB.
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WMHru6uTopsl TpaHCIALMY Y IPO- U 3YKapUOT U MEXaHU3MBbI UX JEHCTBHSL.
[TocTTpancnsanuonHas MoaAU(UKALKS TOTUIIENTHIHBIX LEHeH.

TpaHcnopT 3yKapHOTHUECKUX OEJIKOB B KJIETOYHbIE OPTaHEIIbl U Yepe3 KIETOYHYIO
MeMOpaHny.

[lepBuyHas, BTOpUYHasl, TPETUUHAs U YETBEPTUYHASL CTPYKTYpa OEIIKOB.

[TonsaTue o nomMeHax u UX GyHKIUOHATIHHON POJIH.

@DonauHr 6eIK0B — 00pa30BaHKE ONPEICIEHHON TPETUUHON CTPYKTYpbl. DaKTOPbI
donaunra: hepMeHTHI U manepoHsl. Pedonauar 6eKoB.

[IpuoHBL.

ArmonTo3 - o011ast xapakTepucTrka nporecca. [TyckoBbie hakTOpbl pa3BUTHS allONTO3A.
XapakrepucTuka kacnas. Bzaumoneiicrsue Fas-penentopa u Fas-nuranaa.
MonekymsipHble MEXaHU3MBI 3alIPOrPAMMHUPOBAHHON KJIETOUYHOW THOeNn: BHYTPEHHUH 1
BHEUIHW ITyTH aKTUBALIUK aIlloONTO3a.

['enom uenoBeka, OCHOBHBIC YepThl opranuzamnuu. [lomumopdusie mapkepsr JJHK.
[TpuHIMIBI KAPTUPOBAHUS I'€HOB HACIEICTBEHHBIX OOJIE3HEH.

[Tporpeccupyromias MblledHas JUCTPOPHS — IPUMEP JIOKATU3ALUU T'€Ha Ha XPOMOCOME.
Hpyrue dopmer Muonuctpodun. Monekynspaas AuarHocTrka. ['eHHas 1 KJIeToqHas
TEPAINH.

[Tonmumopdu3M reHoB Kak HHCTPYMEHT U3ydeHHs TeHO(OH1a HapOAOHACETICHUS BO
BPEMEHHU U IIPOCTPAHCTBE.

[Tonsitre 6uonHpopmaruku. Poibs OnonH(GOPMATHKN B COBPEMEHHONW MOJICKYIISIPHOM
IeHEeTUKE U OMOTEXHOJIOTHH.

buonoruueckue cucteMsl C TOUKU 3peHUss OMOMH(DOPMATHKY.

KonupoBanue HaciieicTBeHHON HH(POPMAITUH.

ba3bl TaHHBIX 110 MOJIEKYJISIPHOM OMOJIOIUU U TEHETUKE.

WNHupopMalinoHHBIN aHAJIN3 MTOCIIEI0BATEIbHOCTEN HYKJIEHHOBBIX KUCIIOT U OEJIKOB.

Kpurepun onieHKkn npomMesKyToO4HOM aTTecTanum B ¢gopme 3K3aMeHa

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

CUCTEMHO U TITy0OKO, HE0OXO UMbl TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuaIoM cpOPMUPOBAHBI, BCE MPEyCMOTPEHHBIE paboUeii
y4eOHON MpOorpaMMoil yueOHbIe 3a/1aHus BBITIOJTHEHBI 0€3YIIPEeUHO, KaueCTBO
WX BBITIOJTHEHUS OIEHEHO YHUCIIOM 0aJijIoB, OJTM3KUM K MAKCUMYMY.

«Xopo1ioy» Teoperndeckoe copepkaHue Kypca OCBOSHO B LIEJIOM Oe3 Ipo0eros,

He00X0IMMBbIE MTPAKTUUYECKHUE HABBIKU PabOThI C OCBOCHHBIM MAaTE€pPHAJIOM B
OCHOBHOM c(hOpMHUPOBaHbI, MPeIyCMOTPEHHbIE paboueil yueOHoi
MporpaMMoii yueOHbIe 3a/1aHUs BBIIIOJIHEHBI C OTJEIbHBIMU HETOUHOCTSIMH,
Ka4yeCTBO BBITIOJIHEHUs OOJIBITMHCTBA 33JaHUH OIIEHEHO YHCIIOM 0aJlioB,
OJIM3KUM 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

HaBBIKH PabOThI ¢ OCBOEHHBIM MaTepHaIOM B OCHOBHOM C()OPMHPOBAHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yaeOHoll mporpamMmoin yueOHbIX
3aJJaHUH BBIIIOJIHEHBI, OT/I€IbHBIE U3 BHINIOJHEHHBIX 3aJJaHUI COAepkKaT




OIIMOKHU.
«Heynosnets Teoperuueckoe cogepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIE
OpPHUTEIHHO» | HABBIKK paOOTHI HE CHOPMUPOBAHBI TN CPOPMUPOBAHBI OT/CIBHBIC 3 HUX,
OOJILIITUHCTBO MIPETYCMOTPEHHBIX pabodell yaeOHOH porpaMMoi ya4eOHBIX
3aJJaHUI HE BBITIOJIHEHO JHO0 BHIMOIHEHO C TPYOBIMH OMIMOKAMH, Ka4eCTBO
UX BBIIOJIHEHUS OLICHEHO YUCJIOM 0aJUI0B, OJU3KUM K MUHHUMYMY.
Taoauna 7.2
CooTBercTBHE OPM OLIEHOUYHBIX CPEACTB TeMAaM JAUCHHUILIMHBI

No Tema ®dopma OIIEHOYHOTO CPEACTBA

/11

1. Pa3znen 1. llenu v 3anaun Pedepar Ha Temy: «Vctopus nu3yueHHOCTH
MOJIEKYJIIPHON T€HETUKH MOJIEKYJIIPHON TE€HETUKNY.

2. Paznen 2. Ctpoenue u TecTs.

XUMHYECKHUH COCTaB Bompocsr qi1st cobecenoBanus
HYKJICMHOBBIX KUCJIOT. [IpuHImn

KOMIUIEMEHTAapHOCTHU. THUIIbI

XUMHYCCKHUX CB3CH,

Yy4acTBYIOIIHNE B CTA0MIIN3AINU

CIIMPAJIIbHOU CTPYKTYPBI

monekynbl JJHK (koBaneHTHble,

ruIpoPoOHBIC, BOJIOPOIHBIE).

CToKMHI-B3aUMOECHCTBHE.

3. Paznen 3. Opranusm xo3sivHa kak | Pedepar Ha Temy: TpaHcMHCCUBHBIE M TPUPOJTHO-
cpena oOMTaHus apasuTa. ouaroBble 3a00eBanus. CTpyKTypa NpUpPOIHOTO
JKv3HeHHbIEe HMKIIBI TAPA3UTOB. ouara. OCHOBHBIE 2JIEMEHTBI IIPUPOJHOTO OYara:

BO30YAHUTENb, pe3epBYyap BO30YAUTETIS,
nepeHocuuk. [ToHaTHE 006 aHTPOMOHO3aX U
300H03ax. [IpuHIIMIIBEI GOPHOBI C Mapa3uTapHbBIMU
3a00JIeBaHUSIMH.

4, Pa3nen 4. Hykneocomnoe

CTPOEHHE XpOMaTHHA.
CtpyKTypHasi Opranu3anus
XPOMOCOM. SInepHbIl MaTpUKC.
Ctpoenue u cBoiictBa PHK.
Paznuunsie Tune PHK.
Oco0Gennoctu ctpykTypsl MPHK,
pPHK, TPHK, ux ¢ynkunu u
JIOKaJIU3alHsl B KIIETKE.

Bompocsr qiist cobecenoBanmsl.

/momyns

8. YueOHo-MeTOaMYecKkoe 1 MHPOPMALNMOHHOE OOecrevYeHHe y4eOHOH TUCHUTIIUHBI




8.1. JIuteparypa.
1. Angenpinna, I'. A. 'eHeTnka B 3agadyax. YueOHoe nocooue / I'.A. Axgenpimmna, O.K.
Anenpmmd. - 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. Aysp0ax, 1. I'eneruka / L. Aysp6ax. - M.: Atomuznat, 2012. - 320 c.
5. Bcenenckuii, E. H. Bcenenckue matpuiisl. Kocmuueckas reneruka: JIHK cBepxcrnocoOHOCTH,
reauanbHoCcTH U 0eccmepTusi. Tom 2 / E.H. Beenenckuii, JI.A. Beenernckas. - M.: MOO MIIKP,
2004. - 320 c.
6. 'eneTnka OpoHXO0IETOUHBIX 3a0oneBanui. - M.: Atmocdepa, 2010. - 160 c.
7. 'eneruka u cenekuust pacrenuii Ha Jlony / pen. B.I'. Kaptambiesa. - M.: PoctoB-na-/lony.
W3n-Bo PocroBckoro ynusepcutera; M3nanue 2-e, 1995. - 160 c.
8. I'natuk, E. H. I'eneruka uenoseka. boinoe u rpsaymiee / E.H. I'matuk. - M.: JIKU, 2010. - 280
C.
9. Ayounun, H. I1. I'enetuka / H.I1. Iyounun. - M.: Hltuunma, 1985. - 536 c.
10. Ayounun, H.IT. I'eneruka - crpanuist ucropun / H.I1. Ayounun. - M.: ltuuana, 1990. -
400 c.
11. Ebpemona, B. B. I'eneruka / B.B. Edpemona, FO.T. Aucroa. - M.: ®enukc, 2010. - 256 .
12. XKyuenko, A. A. '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 ceneKknus cenbCKOX03IHCTBEHHBIX KUBOTHBIX: MOHOTD. / FO.H.
Koznos, H.M. Koctomaxun. - M.: KomocC, 2009. - 264 c.
16. Kypuanos, H. A. ['eneruka yenoBeka ¢ ocHoBamu o61elt reneruku / H.A. Kypuanos. - M.:
CrenJlut, 2009. - 192 c.
17. Jlunbun, E.T. I'eneruka nns Bpaueit / E.T. Jluneun, E.A. boromazos, I1.b. 'opman-
Kanomnukos. - M.: CII6. [u ap.] : [Turep, 1990. - 256 c.
18. JIoGammes, M. E. I'enetuka / M.E. Jlo6ames. - M.: U3narenscTBO JICHUHTpAJICKOTO
['ocynapctBennoro YauBepcuteta uM. A. A. XKnanosa, 2002. - 752 c.
19. Hukonsckuii, B. U. 'eneruka / B.U. Hukonsckuii. - M.: Akagemus, 2010. - 256 c.
20. IlexoB, A. I1. buonorus u o6mas reaeruka / A.Il. [Texos. - M.: U3narenscTBo Poccuiickoro
YHuuBepcurera Apyx0bl Hapo0B, 1994, - 440 c.

8.2. UuTepHeT pecypchl

HNupopmannonHoe odecneyeHue:

0a3bl JAaHHBIX, TH(POPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMbI:
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 HanmoHanbHast 6MOIMOTEKA
http://primo.nlr.ru http://nbmau.ru

OnekTpoHHas 6ubianoreka Poccuiickoii rocyiapcTBeHHON OMOIHOTEKH
MedUniver bubnuoreka. - Pexxum goctyna: http://meduniver.com/Medical/Book/115.html;



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

['uib st sxosoroB. Bmecte Bo umst Oyaymiero. - Pexxum gocryna:
http://www.ecoguild.ru/library.html;

DnexTponHas 6ubnnoreka.- Pexxum gocryna: http://nrc.edu.ru/est/pos/;

EcoKub Bcest skomorus u He Tonbko - Pexxum goctyna: http://ecokub.ru/load/7;
bubnuoteka ['ymep. — Pesxxum noctyma: http:// www.gumer.info/.
http://www.dlib.eastviev.com Dnekrponnas oubauoreka EastView

http: //www.window.edu.ru Muadopmarnnonnas cucrema «EquHOE OKHO J0CTyIA K
00pa3oBaTeILHBIM PECypcam»

http: //www. vak.ed.gov. ru Caiit BbICIII€l aTTECTAIIMOHHON KOMUCCHH.

http: //www. biblioclub.ru «9nekrponnas 6ubanoTEUHAs cUcTeMa Y HUBEPCUTETCKAs
6ubmuoreka ONLINE»

http://diss.rsl.ru Dnexrponnas budnuoreka Juccepranmii Poccuiickoii rocyjapcTBeHHON
ouomotexku Db/ PI'b.

www.iglib.ru Dnekrponnas OubIMOTeKa 00pa30BaTENbHBIX M HAY4HBIX n3ganuit 1glib.
http://www.Cir.ru Vuuepcuterckas wuHpopmaimonHas cucrema Poccus. YHC
POCCHUAI.

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

8.4 IlporpaMmmHoe obecneyeHue

YHuuBepcuter oOecredeH HeOoOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacrpocTpaHsIeMoro MpOrpaMMHOTO 0OECIICUEHHS], B TOM YHCJIE OT€YECTBEHHOIO MPOU3BO/ICTBA.

Kaxxapiii o0yyaromuiicss B TeueHUE BCEro nepruoaa o0yueHus: odecreueH UHIUBUIYaTbHbBIM
HEOTPAHMUYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTeIbHOU — Ccpejie
VHHUBEpCUTETa M3 JI000H TOYKHM, B KOTOPOM HUMEETCs JOCTyll K HH(QOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» KaKk Ha TEpPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuTer oO0OeCTeueH CIeNyIIUM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrPAaMMHOTO

o0ecreyeHusl.
1. JlunensuoHHOE nMporpamMMHoOe obecrieueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrit komruiekc MMUC “Busyanbnas Ctynust TectupoBanus™

1.4. AutuBupycuoe I1O Kaspersky endpoint security

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apaHt

Hapsu:[y C TpaAUOMOHHBIMHU H3JaHHUAMHU CTYACHTBI MU COTPYAHHUKU HMCEIOT BO3MOKHOCTH
MOJI30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuya 8.4.

Ha3Baunmue pecypca CcebLika/gocTyn

DnexkTpoHHas OubOnuoreka omnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTELHBIM PeCypcam)

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTEeNbHBI MOpTAN: yupexaeHus, | http://www.edu.ru —
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, THA

®enepanbHblii  HeHTp HH(DOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIOP)

ObC "KOHCVJIbTAHT CTVYJEHTA". Dnexrponnas | http://polpred.com/news



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

OMOJIMOTEKAa TEXHUYECKOTO By3a

U3z narenbcTBO «JTaHbY. DrexkTponHo-6ubaHoTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru —

W3naTenbecTBO «Jlaab. DnexkTponHo-6ubaMoTeuHas | http://e.lanbook.com -

crcTemMa

ExxenenenpHuk Hayku u oOpasoBanus [Ora Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMusa» s/Index.htm

Hayunas snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -
DeKTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

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

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

DnekTpoHHO-0nbaroTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

9. MeToanueckue ykazaHusi i1 00y4aommXxcsl 10 0CBOEHM IO AU CHUILIUHBIL:

Pexomennyercs axkTuBHas paboTa Ha JaOOPAaTOPHBIX 3aHITUSAX, OCBOCHHE OCHOBHOM
POOJIEMATUKU TUCIUIUIMHBI, Y9aCTHE B BBITOJHCHUU IMUCHMEHHBIX JIOMAIIHUX / ayJAUTOPHBIX
pabor. Jlns Oornee MPOAYKTUBHOM CaMOCTOSTENBHONM pa0OThl MO JAUCHUILUIMHE MOTYT
MCIIOJIb30BaThCSI KOHCYJIbTAIIMK TTPETIOAaBaATEs.

10. TIEPEYEHb HWH®OPMANMOHHBIX TEXHOJOIUIN, HWCHOJb3YEMBIX MPU
OCYHIECTBJIEHUA OBPA3OBATEJBHOIO TPOUECCA MO JUCUUIUIMHE (MOJAYJIO),
BKJIIOYASI TMEPEYEHb IMPOTPAMMHOIO OBECHEYEHUS W HWH®OPMALMOHHBIX
CIIPABOYHBIX CUCTEM

Jlnst mpoBeneHus IUCHUIUTUHBI «[ €HeTHYeCKHui aHaau3» CTYJIEeHT OO0ecreueH Bceil
HEOOXOIUMOM  y4eOHO-METOAMYECKONH JUTEpaTypoll U  JOCTYIOM K MPOTPaMMHOMY
o0ecrieyeHnI0 U HMHTEpHET pecypcaM. Bcesi HeoOxoaumasi yueOHO-MeToAuuecKas JUTepaTypa
uMeeTcsi B OMONMOTEKE CTYJAeHYEeCKOro a0OHEeMEHTa, 30HAIbHOW Hay4yHOU OubnmoTeke,
oubmuoTekax kadeappl W TpenojaaBaTeNis AUCHUIUIMHBL JloCTynm K HMHTEpHET-pecypcam
OCYIIECTBIISIETCS 4Yepe3 HWHTEepHeT-KiIacc (akynpTeTa, 30HANBHOW HAydyHOW OMOTMOTEKH U
JIOKaJIbHOM KOMITbIOTEPHOU ceTu (aKysbTeTa.

Ta6muua 10.

Ilepeuyenb HHPOPMATMOHHBIX TEXHOJIOTHI, HCNOJIB3YEMbIX IPH OCYIIECTBJIECHUHU

00pa30BaTeILHOIO MPoOUEcca MO0 JUCHUIINHE

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



http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
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[CHI/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
(GYHKIIMOHATbHASL 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
00pa3oBaTeIbHOr0 Mpolecca Mo JMCHUIINHE
No Hymepanus
n/-n IlepeyeHb 0CHOBHOTO 000PYAOBAHUS pa3aenoB/TemM
AUCIHUIJIMHBI

1. JlabopaTopust MosieKkysipHO# reHeTkn 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 nmocyza (IpeIMeTHbIE 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 oobpeHa Ha 3acenanuu kadeapsl «broaorus»
[Tporokon Ne 9 ot «21» mas 2024 roma

[Tporpamma otobpeHa Y4ueOHO-METOANIECKONH KOMUCCHEH XUMUKO-ONOIOTHYECKOTO haKyIbTeTa
ITporokon Ne 9 ot «23» mas 2024 rona



CBeleHusi 0 mnepeyTBep:KJIeHMH TMPOrpaMMbl Ha O4YepedHOH Y4YeOHBIH TOoaA H
perucTpanuu u3MeHeHui

VueOHsblit Pemenue Buecennble n3MeHeHus ITonnucek 3as.

rojn Kadeapbl kadeapou
(Ne mporokoa, 1ata)




