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Paznen 1. XapakTrepruceTuka nporpamMmmal

1.1. eas

peaH3alHH

NpoOrpaMMBbl:

COBCPIICHCTBOBAHHE

npodeCcCHOHANLHBIX  KOMIIETEHIHM cinymaTeneit B obGnacTH (opMHpOBaHMA
€CTECTBEHHOHAYYHOH TrpamMOoTHOCTH ofydarompxcs fIpH M3Y4YCHHH paslena
«[CeneTyKa» Ha ypokax OWOIOTHM JUls BBIIOJIHEHHS TPyAoBOH (QyHKIUH
OBVYYEHME npodeccuonansroro cranmapra [IEJATOL.

1.2. [Inannpyemsie pe3yJbTaThl 00yUeHHA:

ocHOBHOro  ofIero,
obmero ofpazoBanus

CpEJTHero

Tpynosnie peficrens 3HaTL Ymern
OcyiecTniienue IIpuopuTeTHEIE [TpuMeHATE 3HAHUS
po(eCCUOHANBHOH JIeATEIbHOCTH | HAIPABICHMS COBPEMEHHBIX
B COOTBETCTBHM ¢ TpeOOBaHMsMH | FOCYAAPCTBEHHOH NONMTHKH @ HANPABICHHH IeHEeTHKH
(enepanbHBIX ~ TOCYJAapCTBEHHBIX | B cdepe obpasoBaHus. ans bopMHupOBaAHUA
00pa3oBaTenbHBIX crangapros | CoBpeMeHHEIE HANpaBICHKS | €CTeCTBEHHOHAYYHON
JIONIKONLHOTO, HaYalbHOTo 00mero, | TeHETHKY IPaMOTHOCTH Ha

YypOKax OHONOTHA

1.3. Kateropus ofyuaomuxcsi (ciaymaTeneif): yuutens Ouonoruy,

CCTECTBO3HAaHHA.

1.4. ®opma oO0ydeHus:

0Opa3oBaTENbHbIX TEXHOTOIHH (OH1alH-KypC).

3a04yHass ¢ IpUMEHCHHEM JHUCTAaHIHMOHHBIX

1.5. Cpox ocBOeHHsI NPOrpaMMbl: 72 aKaJeMUIeCKUX Taca.

Pazpen 2. Conep:kanue NporpaMMsl

2.1. Y4eOnblii (TeMaTHYEeCKH ) NJIaH
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1. basoBas gacTh
BxoauHoit KOHTPOJIb 1 1 TecTupoBanue 1
1.1. Moayas 1. 7 6 1 7
IpHopuTEeTHLIE HAIPABJICHUA
rocyaapcTBeHnok
06pazoBaTeALHON ITOJHTHKH




["ocyaapcTBeHHAS NONHTHKA B
chepe obimero oOpasopanus
Poccuiickoit denepanun

ITu¢poras Tpanchopmauus
00pa3oBanyd

3 3

1.1.3.

ITpoMexKyTOUHBIH KOHTPOJIb

1 1 TecrupoBanue

2. Hpoduasnas (n

e}ﬁlMeTHO-MeTO}IH“IeCKaH) qaCTh

2.1.

Mopayas 1.
I'enbl, reHeTHYECKHE BADHALIAY
H HACJICACTBEHHOCTh

9 4 5

2.1.1.

AKTyanbHOCTh ~ T€HETHKH B
COBPEMEHHOM MHpE

2.1.2,

[en, XpoMOCOMa U TEHOM

]
—
—

2.1.3.

IedeTHyeckwe  IpPH3HAKH |
crocoObl KX U3YUEHUS

2.1.4.

[TonynsiuOHHas TeHETHKA

2.1.5.

ITpomMesxy TOUHBIN KOHTPOJIb

1 1 TecTHpOBAHHE

2.2

Moayan 2.

OcHOBHBIC METO/BI
MOJICKYJISIDHOH IeHETHKH 1
reHHOIl HHMKEHEePHH U MX
NMPAKTHYECKOE NPHMEHEHHE

28 9 19

28

2.2.1.

[lonyueenre  obpaswor  JIHK
(aKCTparupoBaHue)

2.2.2.

MeTtonx momuMepa3HOH EIHOH
peaxiuy (ITLIP)

2.2.3.

OnexrpodopeTHIecKoe
paszelneHue HYKIEMHOBBIX
KHCITOT H OENTKOB

2.2.4.

Buotexnonorus

2.2.5.

T'eneTrueckas uuskel CpHsI

2.2.6.

TeHeTHka H CTPYKTYpHas
OHONOTRA

2.2.7.

MenuuHcKas TeHCTHKA H
CTBOJIOBBIC KJICTKH

2.2.8.

TTpoMeXyTOUHBIH KOHTPONb

1 1 TecTnpoBaHue

2.3.

Mopyas 3.

®opmupoBaHMeE
ecTecTBEeHHOHAYYHOH
IpaMOTHOCTH Ha MaTepHaJie
pasneina «OcHOBBI TCHETHKH»
(coBpeMeHHbIE HANIPABJICH )

26 11 15

26

2.3.1.

EcrecTBeHHOHAYYHAS
IpaMOTHOCTE U €& (POPMHUPOBaHHE
Ha ypoKax OMOJIOTHH.
CoBpeMeHHbIC TPeboBaKS K
TEXHOJIOTHAM 00y9eHH
OHONIOTMH B CTAPIIHX KIaccax
0011e06pa30BaTENEHOM LIKOTE




2.3.2. | CorpeMennoe yaeGHOE 3aHsATHE 9 5 4 4
o TeMe «3aKOHOMECPHOCTH
HACJIE/ICTBEHHOCTH 1
H3MEHYHBOCTHY. PazpuTHE
€CTCCTBCHHOHAYIHOH
'PAMOTHOCTH

2.3.3. | CospeMennoe yueOHOE 3aHsITHE 2 1 1 2
no rTeme «OCHOBBI CENEKIIUH |
ouorexnonoruny. PassuTte
€CTECTBEHHOHAYYHOH
I'PAMOTHOCTH

2.3.4. | Pemenne npakTHKo- 8 2 6 13
OPHEHTHPOBAHHBIX 33J1a4 110
TeHETHKE

2.3.5. | TexHONOTHA THIOTOPCKOTO 2 1 1. 2
COIPOBOMIEHHS yUNTENEH B
OCBOEHHH IIPOIPaMMBI

TOBBIICHNS KBaMM(pHKALHHK

2.3.6. | IIpoMeXyTOUHBIN KOHTPONb 1 | Coznanue 1
maKeTa 3a7aHui,
HaMpPaBIEHHBIX
Ha
(hopMHpOBaHHE
€CTECTBEHHOHAY
YHOH
TPAaMOTHOCTH Ha
MaTeprale
paszena
«'enernKa»

Hrorosas arrecramms 1 1 Ilo 1
COBOKYITHOCTH
pe3ynsTaToOR
TIPOMEIKY TOIHEIX
arrectauuil -+
HTOTOBOE
TECTHPOBAHHE

HTOI'O 72 30 42 72

2.2. PaGouas nporpamma (cojiep:xaHue):
1. bBazoBasi 4acTh NPOrpaMMal

Moayns 1. IlpuopuTeTHLIE  HANPABIEHHA  I'OCYAapCTBEHHOH
o0pa3oBaTe/IbHOH NOJHTHKH

1.1.1. TocymapcTBennas monmtUka B chepe obmero o0pazoBaHus
Poccuiickoti ®eaepannu (OHnaiH-TeKms — 3 4.)

TeopeTHyeckas 4YacTh: OOpa30BaTEbHOE 3aKOHOMATENhCTBO PoccuiCkoH
Oepepanny. llenn w Kmouesbie 3axayn Poccmiickod (enepauun B cdepe



obpazopanus. [lokazaTenu denepanbHEIX MPOSKTOB.

Mexanu3Mbl HOCTIDKEHHS IOCTaBJIeHHBIX Ileneil, EnuHas cucTeMa Hay4dHO-
METOIHYECKOTO COMPOBOKACHHS IeJarOTHYECKUX pabOTHHKOB M YIIPaBIEHUECKHX
KaJIpOB.

1.1.2. ITudposas Tpanchopmanrs o0pa3zoBaHus (OHIaHH-TeKIH — 3 4.)

Teoperudeckas 4acTh: HanuoHanbHas nens «Lludposas TpaHChHOpPMALHLY.
CyTs tubposoii Tpanchopmanmy obpazopanus. TexHonmoruyeckoe 0OHOBIEHHE U
HOBas AMAAKTHKE 00pa30BaHus, IIePCOHATH3ALUH 00pa30BaTENBHOIO IIpoLIecca Ha
OCHOBE WCIIONL30BAHMA PACTYINEro IOTCHIMANa IHUMPOBBIX TEXHOJOTHH.
AKTyalbHBIE HABBIKY U PAKTHKH IIPEI0/IaBaHUs B IH(PPOBYIO JI0XY.

Ipoduabuas (npeAMeTHO-METOAHYECKANA) 9ACTh
Moaynas 1. ['eHbl, reneTn4ecKHe BADHAUHH H HACIEACTBEHHOCTD

2.1.1. AKTyanpHOCTh MeHETHKH B COBpeMeHHOM Mupe (oHnaiH-nexnus — 1 .,
caMmocTosTeNsHas paboTa — 1 14.)

Teopernueckad 4acTh: TOHATHE O TeHerwke, ['eHeTWKAa Kak Hayka o
HACTeACTBeHHOH nHQopMaiyu. [ToHATHE O HacieACTBeHHOH HHpOpMaIlHM, €€
IINCKPETHOCTH U IENOCTHOCTA. AKTYalbHOCTh TEHETHYECKHX HCCNEeNOBaHWH M
byHIaMEeHTATbHOE 3HaUYeHHE [CHETHKH.

[MpakTudeckass YACTh: BEHIMOJIHGHME TECTOBBIX 3alJaHWi IO pesylbTaraM
AHAJTMTHYECKOHN ACITEIbHOCTH.

2.1.2. Ten, xpomocoMa M TeHoM (oHNalH-nexumsa — 1 4., caMocToATeNbHAs
pabora— 1 1.)

Teopernueckas JacTh: 6a30Bble FEHETHUYECKHE MOHATHUS: T€H, XpoMOocoMa M
reHoM. Mop¢hoorys, BHyTPEHHSSI CTPYKTYPa M QYHKIHS XPOMOCOM. XPOMATHIEL,
IIEHTPOMEpPD], BTOPUYHBIE TEPETHKKH, CIOYTHHKH, IUledd. IalulOMAHBIA 1
IOUILTOHIHBIA HAOOPEL XpOMOCOM.

TTpakTHuecKas 4acTh: BHIABIICHHE PA3lMUMi MeXIy OpraHusalueil reHoMa
IPOKAapHOT M O9YKapHOT. BEINONHEHHE TECTOBBIX 3aiaHHil IO pe3yNbTaraM
aHAIHTIIEeCKOH J1eATeIbHOCTH.

2.1.3. TeHeTHuecKye MPU3HAKKA U CIIOCOGEI ¥X M3y4eHMs (OHIAHH-NEKIHA —
1 4., camocTosATENbHas paboTa — 1 4.)

TeopeTudeckas 4acTh: TMOHATHE O TeHeTHdeckoM aHanmuse. OcobeHHOCTH
IPOBEIeHNs TEHETHYECKOTO aHAlM3a, [EHETHUecKHe IPU3HAKM M CIOCOOBI HX
u3ydgeHus. Ienermdeckas cumponuka. CymHOCTE — TMMOPHIOIOTHYECKOTO,
reHealOrHIecKoro, OJIH3HEN0BOTO, IOy JIAIMOHHO-TeHETHYECKOT O,
IHTOTEHETHUECKOT0 Y MONEKYISIpHOTO MeTonoB. IlojmHoe IOMPHHPOBAHME,
HEIIONHOE, HIIH YaCTHYHOE TOMHUHHPOBAHNE H KOJIOMHUHHUPOBaHUE,

[TpakTH4ecKas 4YacTb: AHANM3 OCHOBHBIX THUIIOB HACICIOBAHMA INPH3HAKA!:
ayTOCOMHO-JOMHHAHTHOE, 4y TOCOMHO-PELIECCUBHOE, X-CLENNEHHOE IOMHUHAHTHO®



HacJICaOBaHHEC, X-CLICHJTCHHOC PEUECCUBHOE, I‘OJ'IaH,Z{pI’I‘IeCKHﬁ THII HACICIEOBaHHA,
BrInonHeHNe TeCTOBEIX SaﬂaHHﬁ.

2.1.4. TlonynsaliiOHHas IeHETHKA (OHJIaHH -nexus — 1 Jac, caMocToSTeNbHAd
paborta — 1 yac)

Teoperuueckas yacTs: o0lee NPeACTABIEHHE O MOIYIANMOHHOH I'eHEeTHKE.
IToHATHE O pPa3HBIX YPOBHAX OpraHHM3alMU JKU3HH M OIpelelieHHe CYIIHOCTH
TTOMYJIALHH. ['enodona. CucTeMHOCTD, UEJOCTHOCTh, . [TomyJsiuu
MaHMHKTHUECKHAE H HICaATIbHBIE.

ITpakTuyeckass 9acTh: OCBOSHHE OCHOBHBIX NOHATUH IOMYISIIMOHHOM
IeHEeTHKH M OCOOEHHOCTEH MX IpW¥MeHeHHs. BEINONHEHUe TecTOBBIX 3afaHWi 110
pPE3YyIALTATAM AaHATHTHIECKON HeATEIIbHOCTH.

Moayae 2. OcHoBHble MeTOABI MOJEKY/ISAPHOH TeHeTHKM H TeHHOH
HH)KEHEPUH W HX NPAaKTHYeCKOe IPUMEHEeHHe

2.2.1. Tlonyuenue o6pasuos JHK (axcTparaposanue) (OHTalH-NeKmus — 1 4.,
caMocrosTenpEas pabora —4 4.)

' TeopeTuueckas wacTh: npouenypa Beimenenud JHK w3 ximeTox u TKaHed.

OcHoBHBlE 3a7aud  KkcTparmpoBamusa. Meronsl Beigenenus JHK. Otanst

seiaeienns JJHK. [Ipotokonsr axkerpaxiuu JTHK.

ITpakTH4ecKass dYacTh: OCBOGHHE MeTOA0B 3KcTparmposapmus JHK.
Crneuuuka paboT MO 3KCTPardpOBaHUIO HYKIEMHOBEHIX KHCIOT. BoblgeneHue u
ouncrka JHK. Tlpaktudeckas paboTa 110 OCBOEHMIO KIACCHYECKOrO METOxa
Bpimestenust reHomHoll JIHK w3 OykkanbHOro onuTelMs dHermoBeka (enon-
XIOPOQOPMHEIM METOJI0M: NU3HUC KIIETOK, oCaKIeHUe OenKoB,
HeHTpU(YTHPOBAHKE JUIs YIAJEHHUS JCHATYPHPOBAaHHBIX GENKOB W (HparMeHTOB
KJIETOYHBIX opraHet, ocaxieHne JJHK u3 pacTBopa.

2.2.2. Meton nonuMepasHoi neruoi peaknun (IILP) (OHHaHH-HeKHHH 2 9.,
caMoCTOsTeNbHAd paboTa —4 4.)

Teoperudeckas  4YacTs:  aMIUIMOUIMPOBaHME  MAJIBIX  KOHIEHTpaliH
dparmentos JHK. Tlonumepassas nemnas peakuus ([ILP). Buner IIIP. HMx
OTHAWYHS ¥ OCOOEHHOCTH TPHMEHEHH.

[IpaxTudeckas 4YacTh: OCBOCHHE MeTona IONMMEDa3sHOW NETMHOH peaKuuH
(TTIIP). Cosmamme kormit mocmeposarensHoctd JIHK. Opranmsanus pabodero
‘MecTta. Heobxomumoe o6opyIoBaHne ¥ PacxojiHble MaTepransl. Pacuersl 065eMOB
KQ)KI0TO KOMIIOHEHTa PeaKkUHOHHOH cMecH. MacTepMuKcEl. IIpoToKoi, BeleHHe
naBopaTOpHOTO  JKypHana. [INMETHpOBaHWE CMECH, LEHTPH(YrHUpoBaHHE.
AmrmutaduKkanysi, BHIOOp peXuMA.

2.2.3. DnexrpodopeTHUecKOe pasieleHne HYKNEUHOBBIX KHCIOT H 66J1Ka
(oHNaifH-NeKIuy — 2 4., CAMOCTOsTeNbHas paboTa — 4 4.)



TeopeTvyecKas HacTh: METOOBI HCCIESNOBAHUS O€NKOB M HYKICHHOBBIX
KHCIOT. OJIeKTpodopes HYKIEUHOBBIX KHCIOT ¥ Oenka. (OCHOBHBIC BUIKI
anekTpodopesa, UCTIONb3yeMBbIe Ui Bu3yanu3anud. Oco6eHHOCTH NPUMEHEHHU.

[TpakTyueckas 4acTh: OCBOEHHe MeTOAa TOPH3OHTAIBHOTO 3nekTpodopesa
HYKJIEHHOBBIX KHCIOT B arapo3HoM reme. IlogroroBka arapospl. Coopxa
3aJMBOYHOTO CTONIMKA. YCTAHOBKa rejs B (opesHyro kamepy. HaHeceHne (opesa
Ha rejb. YCTaHOBKA BONbTaxa Gope3Hoit kamepbl. AHAIH3 pe3yIbTaTd.

2.2.4. Brorexuonorus (oHnaiH-nekuus — 1 4., caMocTosATeNnbHas pabora —
24.)

Teoperwdeckas  9acTe:  3HadeHWe  Oaxkrepud B OHMOTEXHOIOTHH.
DKCTPEMOQHUIBHBIE MHKPOOPTaHM3MBI M WX 3HA4eHMEe MU IIPOMBIIUICHHON
MUKPOOMOJIOTHH M pAa3BUTHS TEHETHYECKHX TeXHONOrHH. IIpOMBIIIIEHHBIE
MHKPOOPTaHH3Mbl ¥ OIU(poBKa UX Koinekuuid. [lenu ceXBeHMpOBaHUS T€HOMOB
MHKPOOPTaHH3MOB.

INpakTAdeckas 9acTb: BHIIOJIHEHHME TECTOBBIX 3allaHHi TO pe3yibraraMm
AHATUTUYECKOM AESTENHHOCTH.

2.2.5. 'eHeTHueckas uHKenepus (OHNaiiH-mexuus — 1 9., caMOCTOATEIhHAS
pabora—24.)

Teopernyeckass  4acTh:  TEXHONOTMH  TEHOMHOTO  PeNakTHPOBaHWA.
Meranykneaspl, HyK/Iea3bl ¢ LMHKOBBIMH IAlbLaMH, HYyKJI€a3bl TALEN wu
cucteMsl CRISPR-Cas - 0coG¢HHOCTH IIpuUMeHeHMs. benkoBas HHXEHepHs.
PanvioHaNbEEIN OU3AlH WIH paliOHAIBHOES KOHCTPYMPOBaHHE, MpPPalliOHANBHOE
KoHCTpyupoBanue. Cosnaume GenkoB de novo. Oco6EHHOCTH Te€HETHYECKH
MoAuGUIMpPOBaHHBIX oprann3moB. Llenn cozmanna I'MO. O6nacty npuMeHeHHA
I'MQ: wucclefoBaHys, MeIHUMHA, ¢apMaleBTHUYecKas IPOMBIILIEHHOCTD,
celTbekoe xo3siicTro. BezonmacuocTs mpuMeHeHus [MO. Perynuposanue.

[IpakTHuecKkas 4YacTh: AHAIH3 pasiIMUYHBIX MeronoB cospanms ['MO.
BEHITIONHEHNE TECTOBEIX 3aJaHuH 110 pe3yIbTaTaM aHAIMTHIECKOH NeITeSEHOCTH.

2.2.6. Tenetuka u cTpykTypHas Ouomorms (oHmaiin-mexmus — 1 .,
caMocTosTebHas padora — 1 4.)

TeopeTndeckas YacTh: CTPYKTypHas OuWonmorus Kak Hayka. Ee OCHOBHBIC
samaun. OcHOBHAd MeToJONOTHYeckas 0aza COBPEMEHHOH  CIPYKTYpHOH
6uonorsy: SIMP, KpHO3JEKTpOHHAs MHKPOCKONMS, DPEHTTE€HOCTPYKTYPHBIH

AHATH3.

IlpakTHdeckas 4acTh: aHalN3 IOCTHXEHNUH CTPYKTYpHOH OHOJOIMH B
MEIULIMEE M (papMaleBTUKe. BEIIONHEHHE TECTOBBIX 3aJaHpit Mo pe3ynsTaraM
aHaJIUTUUECKOH HesTelIbHOCTU.

2.2.7. MenuiHcKas TeHeTuka ¥ CTBOJIOBBIE KIETKH (ounatin-nexuus — 1 4.,
camocTosTenbHan padorta — 1 1.)



Teopetuueckas 4yacTh: NPUKIANHOE 3HAYEHHE T'€HETHKM IS MEJUIIMHBI ¥
reHHOR MHIXeHepud. HacnencTeeHHble OoNe3HH: OCOOEHHOCTH, TIPHMEpHL
MouoreHHble 601€3HH.

ITpakTHYeckas d9acTh: AaHAIH3 I[IOCIHSIHHMX JOCTHXKEHHH MeIULHMHCKOH
reHeTHKU. BEITIONHEHHe TECTOBBIX 3aJaHHH II0 pe3ylbTaTaM aHaIUTHYeCKOH
IeqaTeIbHOCTH.

Moaynes 3. DopMuHpOBaHHE eCTeCTBEHHOHAYYHOH TIPAMOTHOCTH Ha
mMaTepuaJjie pazgeaa «OcHOBBI reHeTHKH» (COBPeMeHHbIe HallpaBJ/eHHA)

2.3.1. EcrtecTBeHHOHay4YHas TPaMOTHOCTh U ee (DOPMHPOBAHHE Ha YpOKax
buonorny. CospeMeHHBIE TpeOOBaHHS K TEXHONOTHAM OOy4deHHS OMONOTHH B
cTapImux KiaccaXx o00meobpazoBaTe/ibHO# IIKOMB! (OHITaWH-IeKIMH — 2 4.,
caMmocTosTeNbHas pabota — 2 4.)

Teopernueckas 4acTh: OCOOEHHOCTH COBPEMEHHOM CHUCTEMbl 00pa30BaHHUS.

Buosoruueckoe obpasopanme. Kirouepble KOMIETEHIHMH OO0YyHalOIIMXCs. THIIBI
YpPOKOB B CTapIuMx Kiaccax oOueo0pazoBaTelbHBIX OpraHU3alldi. AJropuT™
NeHACTBUH yYHTeNs NpH IOATOTOBKE K YpOKY. PEeKOMEHIALMH 1O IIPOBEACHUIO
COBpPEMEHHOI0 ypoka Omonoruu. KpHTepuM oLEHMBaHHS COBPEMEHHOTO YPOKA.
CoBpeMeHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH AT yPOKOB OMOIOTHH.

IMTpakTiaeckas dacth: COCTaBIEHHE KOHCIEKTa YpPOKa M HX B3aHMOOUCHKA
yepes aHaJIu3 COepKaHUd KOHCIIEKTA.

2.3.2. CospeMeHHoe yueOHOE 3aHATHE [0 TeMe «3aKOHOMEPHOCTH
HACNIE[CTBEHHOCTH W W3MEHYMBOCTU».  Pa3BUTHE  eCTECTBEHHOHAYUHOM
rpaMOTHOCTH (OHIaRH-TIEKI¥H — 5 4., CAMOCTOsTeNbHas pabora — 4 4.)

Teopernueckas wacts: Coaepxanne pasgena «OCHOBBI TEHETHUKH H

cenexuuu» B [IOOIL. Ilmamupyembie pesynsratel. YTII  moapasnena
«3aKOHOMEPHOCTH HACIEACTBEHHOCTH M M3MEHYHBOCTHY JUIA KNaccoB ¢ 0a30BBIM
YPOBHEM HM3y4eHHs] GHONOrHH M JUISl KJacCOB C YIIIyOJNEHHBIM YPOBHEM H3yUeHMU
ouonoruu. O030p comepxanus pasnena «OCHOBBI IE€HETHKM M CENEKIMH» B
yyeOnukax w3 DelepasbHOro IMepedHs  y4eOHHKOB, JOMYMEHHBIX K
UCIIONE30BAHMI0 TIPU PEayH3allMid UMEIOLMX TI'OCYAapCTBEHHYIO aKKPEAUTAIMIO
o6pazoBaTebHBIX IPOrpaMM Ha4albHOTO OOINEro, OCHOBHOTO ODILUETO, CPEeHEro
obuero o6pa3oBaHMs OPraHU3alMsAIMU, OCYIIECTBIAIOMFEMHM 00pa30BaTENbHYIO
JeATeNbHOCTh, DopMHpPOBaHUE eCTECTREHHOHAYYHOH IPaMOTHOCTH TIPH M3yYeHHH
paszena «3aKOHOMEPHOCTH HAcleJICTBCHHOCTH M U3MEHYHBOCTHY. MeToideckue
PEKOMEHAIMH 110 TPOBeJeHHI0 ypokoB, OOyueHHe peleHsio 3anaq. THIMIHBIe
OIIMOKH OOYYalolIMXCsl MPH PelleHVH TFeHeTHYECKMX 3aiad. I'eHealormyecKui
merof. OOGydyeHHe COCTABIEHHIO M AHAIMM3Y pomocioBHbIX. OOyderwue
COCTaBIIEHHIO CUTYALIMOHHBIX 3a/1a4 110 TeHEeTHKe YeloBeka (KeHcoB).

[paxTrdeckas dacTh: Pa3paboTka pazHOYpPOBHEBBIX 3aJaHUH K YpOKam IO
TeHeTHKE.



2.3.3. CospemenHoe yueOHOe 3amHsATHE IO TeMe «OCHOBBI CEICKUHH H
O6uoTexHONOTUMY». Pa3BUTHE ecTecTBEeHHOHAYYHOH TIpaMOTHOCTH  (OHIaH-
nexuus — 1 4., camocrosTensHas padora — 1 4.)

Teopernueckad 4acTb: 3HauUeHHE H3y4eHHS TeMbl «OCHOBBI CENEKLHHU H
onotexHonorum». OcobeHHOCTH 2302l HTOroBoH arrtectauu Ha TeMy «OCHOBEI
cenexnmu U O6motexHomormm». YTII monmpasmena «OCHOBBI CENEKIHH M
OMOTEXHONOTHUY IS KJNacCOB ¢ 0a30BEIM YPOBHEM W3y4UeHHs OHONOTHMH W JUIS
KJIaCCOB C YITYONEHHBIM ypOBHEM U3ydeHus Ounojoruu. MeTonaudeckue
PEeKOMEHAALMH 110 IIPOBEACHHUIO YPOKOB.

IMpakTHyeckas YacThb: aHAIM3 BBIDOJHEHWS 3ajaHul 1o TeMe «OCHOBEI
CeNeKLMH U OMOTEXHOIOTHHY BBIITYCKHUKAMA.

2.3.4. Pelnenne npakTHKO-OPHUEHTHUPOBAHHEIX 3a7ad 10 IeHeTHKe (OHNaiiH-
JNIEKUHH — 2 9., CAMOCTOATe bHas paboTa — 6 u.)

Teoperudeckas 4acTh: THIIBI TEHETHYECKHX 33Ja4 Ha MTOrOBOH aTTECTAUMM.
Paszbop 3ama4 Ha CHEIUIEHHOe HachenoBaHue. Pa3bop 3amad Ha HacnenoBaHHE
rpyrn kpoeu. Pazbop 3agay Ha HacnelIOBaHUE JICTANBHEIX [EHOB. Pazbop 3amad Ha
HAaCJIeOBaHHe, CLUCIUICHHOe ¢ mojoM: 1) ayrocoma + X-xpomocoma; 2) IBa
pHU3HaKa B X-XpOMOCOME.

IpakTHJeckas 4acTh: pellleHHe MeHeTHYeCKHX 3a/ad. AHalM3 poAOCIOBHOH.
CocraBnenue keiica (curyauuwonnoi 3anaun). CaMonpoBepka FreHeTHYSCKHX 33034
yepes aHAJIM3 OMYUYSHHBIX Pe3yNbTaToOB H CPaBHEHHE C 3TAIOHOM PEIIeHHS.

2.3.5. TexHONOTHSA TBHIOTOPCKOTO COIPOBOXKACHUS YYMTEIEH B OCBOEHHH
MporpamMMbl  IOBHIIIEHWS  KBanupukaumu  (OHmaip-nekups — 1,
caMmocTosaTenpHas pabora — 1 4.)

Teoperudeckas HacTh: TEXHONOTHS ¥ METOAMKA OO0YYeHMs B3POCIHBIX.
AZpecHOoe pErvoHAIBHOE COIPOBOXKASHHE YUWTENeM B UEmAX TOBBIIIEHUS]
Ka4ecTBa 00pasoBaHMa 00ydaromuXCs.

[IpakTHyeckash 9acTh: IMOATOTOBKAa ILI4HA OPTaHW3AIHH METOIHMIECKOro
COIPOBOXKICHUS yuuTeNell eCTeCTBEHHOHAYYHBIX AMCIHILIMH Ha PEerHMOHAIbHOM
YPOBHE.

Pasznen 3. @opMbl aTTeCTAllHH H OLEHOMHbIE MATEPHAJIBI

OLeHKa KauecTBa OCBOGHHS CJIYILIATENSIMA IPOrPaMMbl BKIIOYAET: 6X00HOU
KOHMPOIb, NPOMENCYMOYHYIO U UMO206YI0 AMMECTHAYUIO.

Bxoanoii KomTpOAL NpoBoAMTCA B (opMe mecmuposanui. BXonxoe
TeCcTHpOBaHue cocTOUT K3 10 3anaHmif ¢ BLIOOPOM NPABUIIEHOTO (omHOTO) OTBETA.
KaxIp1il IpaBUIIbHEIN OTBET OHEHMBaeTCs B 1 Gall.

MaxcuManpsHoe KonnyecTBo 0amion: 10 6annos.

HHTepriperalts pe3yabTaToB:



50% HabpauHbIX OammoB M Oolee — NOCTATOYHBIE HCXOAHEIE (0a30BEIE)
3HAHUS B OONIACTH HaIllpaBIeHHS TPOTPaMMEIL, CIYIIATENs TOTOB K OOYUEHWIO IO
AAHHOM NpoTrpaMMe TOBBIIICHUS KBAIH(PUKAIIMH.

Menee 50% nHabpaHHBIX 0allsIOB — HEIOCTATOYHBIE MCXOJHEIE (6a30BEBIE)
3HaHUS B OQJIACTH HANpPaBIEHUs [POrPAMMEI, PeKOMEHIOBaHAa WHAMBUIYAILHASL
TPAeKTOPH OCBOCHHS IPOTPaMMbI, BKIIOYAIONIAS JONONHUTEIbHbIE 3aAaHus IS
JTUKBHIALINK NedunuToB 6a30BBIX 3HAHUH 1 YMEHHH.

IIpumepel 3agaHni BXOXHOr0 TECTHPOBAHHSA
3anaHus ¢ BEIDOPOM OTBETA.

-1. Bzaumopeiicteue JHK # THUCTOHOBEIX O€NKOB TIPHBOAMT K
(hOpMHUPOBAHUFO:
A) HYKIIEOCOMBI;
B) Hykneomeps:;
B) xpomomepsr;
I') xpomatunsr.

2. 'eHOMOM Ha3BIBAIOT:

A) snepryro JJHK 6e3 BHEXPOMOCOMHBIX 3JIEMEHTOB;
b) sgepryro u MmutoxonapuansEyo JHK;

B) snepuyro JIHK u JHK nnactuz;

') spepryto, mutoxoHapuansHyio B JJHK naactua.

3. Monomepom JJHK sBnsercsa:
A) HyKIeocoMma;

B) mykneongn;

B) mykneoTuz;

I') myxneosus.

ITpomeskyTouHasi aTTecTANMA IPOBOIUTCA 10 KAXIOMY MOIYIIO B BUIE
TECTHPOBAHUA. YCIIEIIHOE POXOXKICHHE IPOMEXYTOYHOM aTTecTalMi — YCIOBUE
JIOITyCKa K OCBOCHHIO CIIEAYIOLIEro MOLYId K K HTOrOBOH aTTECTAIlMH.

Moayas 1. IlpuopurerHble  HANpaBJeHHA  IOCYJAPCTBEHHOM
oGpa3zoBaTeJIbHOH IMOJIHTHKH

O6yuenue mo Moxyimo 1.1 3aBepliaercs TECTHPOBAHHEM.

Tect BKmouaer 15 BOMPOCOB, KX /bl BEPHBIH OTBET OLCHUBALTCS B 1 Gamnm.
TecTupoBanpe NPOHIEHO YCHELIHO, €CIM IIPABUIILHO BHINONHEHO HE MEeHee
60% 3a/aHHii, COOTBETCTBEHHO HabpaHo He MeHee 9 OalloB.

Hurepnperaurs pe3yabTaToOB:



60% BBHIMONHEHHBIX 3aMaHHM ¥ BEBIIIE — CIYILIATelsh OCBOWI COMepXKaHue
TEMBL.

Menee 60% BRINONHEHHBIX 3a3JlaHMi — pe3yJbTaT HEAOCTATOYEH,
PEKOMEHIOBAHO TIOBTOPHOE IIPOXOXKACHHE TEMBI.

1.1.3. IlpuMepbI TeCTOBLIX 3aJ2HHH.

1. PaccraBpTe B HepapXMUeCKOH IOCIEAOBATEIBHOCTH HUXKEHPHUBEICHHBIE
OOKYMEHTEL:

1)  ®enepansubli 3akon «O0 obpazosanuu B Pocculickoit Oenepariamy.

2)  HamuouansHas goxTpuHa oOpazoBanus B Poccuiickoit ®enepanuu.

3) Koncturyuus Poccuitckoit @enepannu.

4) Vkaz Tlpesumenta Poccuiickodt ®enepanyu «O HaUMOHANBHEIX IIEAX
passutHs Poccuiickoit @enepanuu Ha nepuo xo 2030 r.».

2. OCHOBHEIMH IPUHIMNAMY LUGPOBOA IWIAKTUKH BBICTYNaOT (BHIOOpP Beex
IIPaBUIILHBIX BAPHAHTOB): '

1)  mepcoramMzaus 00pa3oBaTENBHOTO NPOLECCA;

2)  orpaHHYeHHbLH HabOp BepHPUIUPOBAHHEIX 00pa30BATENBHEIX PECYPCOB;

3)  MHOrOCTYIEHYAThIH MOHMTOPHHT JOCTIDKEeHHH peOeHKa;

4)  coxpaHeHWe TPaJHIHOHHOMN POJIH YUMTENA,

Ipoduiabnas (NpeAMeTHO-MeTOAHYecKas) YacTh
2.1. Moayas 1. I'enbl, reHeTHHCCKHE BAPHANHM H HACIEICTBEHHOCTH

[IpoMeXyTOYHOE TECTHPOBAHHE COCTOMT M3 15 3ajaHuii (BOTIPOCOB) C
BEIOOPOM  TIpaBwibHOro (OfHOro) orBeTa. Kakapii NpaBUNBHBI  OTBET
olenuBaeTcs B 1 6amn.

MaxcHuMallbHOE KOMHYeCTBO Ganos: 15 6amnos.

HHrepripeTanys pe3yibTaToB:

Ot 60% BLIIONHEHHBIX 3aJaHHH M BBILIE — CIYLIATE b OCBOMII COLCPIKAHUE
Mopnyns 1 iporpaMMeL.

Menee 60% BBHITOMHEHHBIX 3gaHAil — pesyJIbTaT HENOCTaTOYeH I
OCBOGHHs cofepxaHus Moayns 1 Dporpammsl, PEKOMEHIOBaHO TIOBTOPHOE
npoxoxaeaue Moy 1.

2.1.5. Ilpumepnl 3aaanuii npoMexyTounoii arrecraunu no Moayio 1
«eHbl, reHeTHYECKHE BAPDHALIMH H HACIEACTBEHHOCTD)

1. J{Ba KOHTPACTHBIX COCTOSHHUSA I'€HA HA3hIBAIOTCH!
A) KOMILTIEMEHTapHBIMH;



b) annenewm;
B) rubpunnasiMu,
I') remusuroroii.

2. AYTOCOMHO-JOMHUHAHTHOE HAC/IEOBAHHE XapaKTePH3yeTCs TEM, YTO:

A) M3yuaeMmblil TIPU3HAK IMPOSBISAETCS Y IIOTOMKOB, POJUTENH KOTOPBIX
MOTYT IIPOSIBIEHHS 3TOTO IPH3HAKA HE HMETH;

B) Bce OTIEBI, CTpaAalomIue PaccTPOHCTBOM, OyIyT mopa)arh Ao4epei, HO
He CBIHOBEH;

B) My4HMHa He MOXET TepenaTh 3aboieBaHHE CBOEMY CHIHY 38 O4EHb
PEIKHM UCKITIOYEHHEM;

) m3yvaaeMBIil IPH3HAK HPOSBISETCSA B KaXIOM MOKONEHUH, HE3aBUCHMO OT
oM.

3. AyTOCOMHO-PELIECCUBHOE HACNIENOBAHUE XapaKTEPU3YETCS TEM, UTO:

A) uzyJaeMmbIi NpH3HAK IIPOABIAETCA y IOTOMKOB, POIMTENIH KOTOPBIX
MOTYT NPOSIBIEHHS 9TOT0 MPU3HAKa HE HMETh;

B) BCe OTLBI, cTpamaroliye paccTpoicTBOM, OYAYT MopaxkaTs AovepeH, HO
HE CHLIHORBE;

B) Myx4riHa He MOXET IepelaTh 3aboJeBaHHE CBOEMY CBIHY 3a O4YeHb
PEIKUM HMCKITIOUEHUEM;

I') uzydaeMbiil IPH3HAK [POABIAETCS B KAKIOM IIOKOIEHHH, HE3aBUCHMO OT
noJa.

2.2. Moayns 2. OcHOBHBIE METOIbl MOJIEKYJISIPHOH FeHeTHKH U T¢HHOM
HHKEHEPHH U HX NPaKTHYECKOE NPHMEHEeHHe

[TpOMEXYTOUHOE TECTHPOBAaHHE COCTOMT M3 15 3ajmaHuil (BOIpocoB) ¢
BRIOOpOM  [paBUNIBHOTO {omHOro) oTBeTa. KaXKABli NPABHIBHBIA  OTBET
olieHuBaercs B 1 Oai.

MaxcumanbHoe KOMHIecTBO 6annos: 15 Gamios.

WuTepnperalys pe3ylibTaToOB:

Or 60% BBIMOJHEHHLIX 3aJlaHWi M BBIUE — CIAyHIaTellb OCBOMI
colep:kanne Monyns 2 nporpamMMel.

Menee 60% BBIIOTHEHHBIX 3ajaHUE — pe3ylbTaT HEeNOCTATOYEH I
ocBoenua coaepxanus Mopayns 2 TporpaMMbl, PEKOMEHIO0BAHO IOBTOPHOES
npoxoxaenue Moayns 2.

2.2.8. IIpnmepbl 3agaHHi NPOMEKYTOUHOH aTTeCTAlHH MO Teme
«QCcHOBHBIE METOALI MOJEKYJSAPHOH reHeTHKH M TFeHHOH HMHIKEHEPHH H HX
NPAKTHYECKOE NPHMEHEHH e

1. Mertonuka NpOBEJEHUS aHaim3a ¢ McmonbsoBanmeM Meroxa I[P
BKJIIOYacT B cels (BEIOEpHTE BCE TPaBHIIBHbIE OTBETHAI):
A) npoGOIIOATrOTOBKY;



b) cexBenupoBanue;
B) ammmdukanuro ¢parmentor JHK;
T') meTeK1MIO TPOAYKTOB aMILTH(GHKaIHH.

2. Yro Taxoe npaiimeps?

A) HCKYCCTBEHHO CHHTE3WPOBAaHHBIE KOPOTKHME UENOYKH HYKICOTHUIOB,
KOMTIJIeMEeHTapHBIe BRIOpaHHOMY yYacTKy OAHOM u3 reneii ananuzupyemoit JHI

B) xopotkue ¢parmentst JHK wmnum PHK, nomygaemsix nubo rryrem
XHMHYECKOTO CHHTe3a, THOo paciienienreM 0onee ITHHHBIX ONHHYKISOTHIOB;

B) xpomartuzpi, 06paszoBaBluviecs B pe3ynbTaTe PEIUTHKALMA XPOMOCOMEI M
COeIMHEHHbIE B 00IacTH LIEHTPOMEPEI;

I') depmenTsl, TiaBHOl Ouonorunveckoll (YHKIMEH KOTOPBIX SBIAETCS
CHHTE3 ITOINMEPOB HYKIEHHOBBIX KHCIIOT.

3. OIUrOHYKJICOTHIaMH Ha3bIBAIOT!

A) WCKYCCTBEHHO CHHTE3HPOBaHHBIC KOPOTKHE LENOYKH HYKICOTHIOB,
KOMILIEMEHTAPHEIE BRIOpaHHOMY YYacTKy OZHOM M3 Lenel ananusupyemoii JHK;

B) xoporkue ¢parmentsl JHK wmr PHK, momywaemsix mmubo myTem
XUMMYECKOI0 CHHTE3a, THOO pacuienieHueM Oonee NIMHHEBIX TONHHYKIEOTHIOB,;

B) xpomatuzpt, 00pazoBapuiecs B pe3y;bTaTe PelIUKAlUU XPOMOCOMEI H
COeIMHEeHHEIE B 001aCTH HEHTPOMEDEI;

I') ¢depmenTsl, TIaBHOH Omonorydeckol GyHKUMEH KOTOPBIX ABIAETCHA
CHUHTE3 TTONIHMEPOB HYKJISUHOBBIX KHCIOT.

2.3.6. Ilpumep 3agaHusl NPOMEXKYTOUHOH aTrecTanmuH no Moxymo 3
«@opMHpOBAHNE eCTeCTBEeHHOHAY4WHOH TIpaMOTHOCTH HAa  MaTepHaje
«OcHOBBI reHeTHKH» (COBpeMEeHHbIe HANIPABJICHHS)»

[TpomexxyTounas arrecranms no Mozymo 3 mpeamonaraeT NOArOTOBKY
coyluaTelssMH  TlaKkeTa  3aJaHuii, HalpaBlIeHHEIX Ha  (OPMHpPOBaHME
€CTECTBEHHOHAYYHOI IpaMOTHOCTH Ha MaTepualle pasfiena «l eHeTHKay.

3agaHue OLIEHHBAETCS 10 KPHTEPHSIM.

WMuTepnperanys pe3yisTaToB:

3auer — CHOylIaTenh CASIAN  3alaHHe, KOTOpPOoe  CMOCOGCTBYET
(GOPMHEPOBAHHIO eCTeCTBEHHOHAYYHOH IPaMOTHOCTH M HCIOJNB3YeT MaTepUalbl
Kypca.

Hesauer — pesynpTaT HENOCTATOYeH MO IE€peXofa K MTOTOBOMY
TeCTHPOBaHMIO, PEKOMEHAOBAHO IIOBTOPHOE NIPOX0XKAeHNe Moyrs 3.

HTorosast aTrecTamuis MpoBoARTCH B GOPME mMeCcmuposaniisi.
Hrorosoe TeeTHpPOBAHHE COCTOMT U3 3afaHii 1Mo BceM MOmynsiM
NpoTpaMMEl.



HpHMepr 3a):(aﬂnﬁ HTOTOBOTO TECTHPOBaAHHA

1. eHoTHn ¢ anneneM, coepXalliM TOJNBKO OJUH I'eH U3 aJLUIeNbHOH napsl,
Ha3bIBAETCS ...

A) TeTepo3uTOTA;

B) romo3uroTa;

B) remuszurora;

') reTepo3uc.

2. Kakoii MeTon  TreHETHYECKHX  HCCNEJOBAHMH  HCIONB3yeTcd
MIPEUMYILECTBEHHO

B TeHETHKE PacTEeHU?

A) reHeanorn4ecKHii;

B) 6noxumirdeckui;

B) uutoreneTnyecKuit;

I') rubpuponorayeckui,

3. leHeTHyeckas u301s1Ms 0OyCIOBIEHA:

A)) HECOOTBETCTBHEM B CTPOCHMM KOMYISTUBHBIX OPraHOB;

B) HECOBMECTHMMOCTBIO TIaMeT, a TakKe MOSBICHUEM THOPHIOB C
TIOHMYKEHHOM HU3HECIIOCOOHOCTBIO, IUTOJOBUTOCTBIO MM CTEPUIBHOCTLIO;

B) pasHbIMH CpOKaMy CTIapUBaHus;

') pa3nuuusiMy B TTOBEACHMH 0cobeil Mpy pasMHOMKCHUH.

Hmozo8oe mecmuposanue COCTOUT U3 35 3amanuit (BOTPOCOB) C BEIOOPOM
mpaBunsHOrO (0AHOTO) oTBeTa. Kakapli IpaBUIBHBIH OTBET OLICHHMBAETCS B
1 6amn.

Hmozo60e mecmupoganue COCTOMT W3 3ajaHMil mo BceM Mouymsam
IpOrpaMMel, PesynbTar umoe06020 mecmupoéanus SBISIETCS  KPHTepHeM
OTIpEJIECIIEHN KAUeCTBA YCBOSHHU CIIyLIATENSMH COIEPKAHMsA NPOTPAMMEL. '

MaxcuManbHOS KOJIIMUecTBO Oauios: 35 OaniosB.

Hurepnperanys pe3yibTaTos:

60% BBEITIOMHEHHEIX 33JaHHH W BRI — CIYITATENb OCBOMI NIPOrpaMMy Ha
IIOCTaTOUHOM YPOBHE.

Menee 60% — pe3ynpTaT HEINOCTATOUEH, DPEKOMEHJOBAHO IOBTOPHOE
H3y4YeHHEe TeM, BHI3BABIINX 3aTPY IHCHUI,



Pazgen 4. OpranHzanHoHHO-NEXArOrHYeCKHe YCIOBHA
peaJizaui NporpaMmal

4.1. YuebHOo-MeTOoaHUYecKOe H HHPOpMALHOHHOE o0ecleueHne NPOrpaMMebl

OcHoBHas JuTEpaTypa

1. AzoBa M .M. I'eHeTHKa HYelTOBEKa C OCHOBAMM MEIUIIMHCKOM reHeTHKH (s
CITO). — M.: KnoPyc, 2018.
2. JKumynes W.®. O0was 1 MoNeKysipHas reserika: yaeonoe nmocodwe / ..

JXXumynes; ots. pen. E.C. bensena, A.Il. Akudses. — Uza. 4-e, ctepeotun. 3-my. —
HosocrGupck: Cubupckoe YHUBEPCUTETCKOE U3AaTeNbeTBO, 2007. — 480 c.

3.  Muponora JLH. u gp. PHK: cuates u ¢ynknun: YuebHoe mocobue — C.-
I16., 2017.

4.  Mymxkambapos H.H. u zp. MonekynspHas 6uonorus: ygebHoe nocobue —
M., 2016.

5. OcuoBel 6unoxumun : yued. rnocodue / T.JI. Ayspman, T.I'. I'enepanosa,
I''M. Cycnauaok. — M.: UHOPA-M, 2017.

6. [TpuMeHeHHe MOJIEKYIAPHBIX METOJOB HCCIEIOBaHHS B FeHeTHKe: YuebHoe
nocobue/Hedenosa JL.H. — M.: HUL] MTHOPA-M, 2016.

7. Caxorckas B.I'. 3agaunuk no redetuke. — M., 2008.

8. Cunrome A. A. Pemenne 3am1au mo reHetuxe, — M.: JlabopaTopys 3HaAHMH,
2020.

9.  Tepemor A.B., IlerpocoBa P.A. Kak 0b6y4uts O6monoruu: bromorunueckue

cucTeMsl ¥ nporeccel. 10 xrace. Merozpueckoe nocodue misa yuurens. / A. B.
Tepemos, P. A. TTerpocosa. — M.: 'ymanntap. M3a. Leatp BJIAIOC, 2015.

10. IImug P. Harnmsmguas 6UOTEXHOJOrMS W TeHETHYECKas WHXKeHepus. — 3-e
u3n. — M.: JlaGoparopus 3Hanuii, 2020. — 324 c.

HononuuTe/ibHAS JIUTEPATYpa
1. Boromobos J.C. HMuTepXpoMaTHHOBBIC I'PaHyJbl — YHHBEPCAJIbHBIC

CTPYKTYpPbl KIETOUHOTO siapa. MopdoNnorus, MONeKyIApHEBIHA cOcTaB, GyHKIMH. -
C.-I116., 2018.

2. Kapmanosa E.JI. Ilpaktnkym mo remeruke: ydeGHoe nocobue / E.IL
Kapmanosa, A.E. Gonrog, B.W. Mutioteko. — Cankr-Iletepbypr: Jlans, 2018.

3. Kymryauaa H.A., Epmonimn A A. MoseKkynapHO-reHeTHUeCKHe METONEl B
WCCHeNOBaHUN pacTeHuil. YueGHo-MeToxueckoe mocobue. — Exarepunfypr,
2017.

4. Jlyropa JLA. u ap. TeHHas ¥ KIeTOYHas WHXeHEPHUHA B OMOTEXHOIOTHH
BeICIIMX pacTenuit: yuebuuk. — C.-116., 2016.

5. Mycradur P.H. Merons! aHanu3a reHoMa uenosexa. — Y ¢a, 2016.

6. Haxaea B.M. Obmaa remeruxa. [Ipaxtuueckuii xypc: ydeOHOoe mocodOune

O7s By30B. — 2-€ 311, lepepal. u gon. — Mocksa: M3natenscrso [0paiit, 2020.
7. Casempes C.B. LlepebpansHoiii copTHHT. — M., 2018,



8. Canpaukosa T.I1. Tlegarornyeckre TeXHOJOTHH: Y4eOHoe mocobue — M.:
T, Coepa, 2005.

9. Cenesko I'.K. CoBpemennsle oOpasopareIbHbIe TEXHOJIOTHUH. — M., 1998,

10. Cmocapes A.A. Buonorus ¢ ob1ueit resetukoii: yue6. — M.,: Anpanc, 2011.

JJIeKTPOHHDbIE pecypchI

1. BHOTEXHONOTHH: I'eHHas HWHKEeHEpHs, OHIalH-Kypc Ha mnarpopme Crernmk
https://stepik.org/course/94/syllabus.

2. BupryansHbie nmaGoparopun  Genetic  Science Learning  Center
https://learn.genetics.utah.edu/content/labs/.

4.2. MaTepnaJdbHO-TeXHHYECKHE YCJI0BHA PeaTH3aluH NporpamMmmbpl

KomneioTepHoe 00OpynOBaHME; BHIEO- H ayIUOBU3YAJbHBIE CpENCTBa
obydeHus.

Hanyuuve pmocryma menarormdecknx pabOTHUKOB M Cirymiarened K
HHOOPMALYOHHO-TETEKOMMYHHKallMOHHOH ~ ceTw  KHTepHeT,  ocHamIeHHe
KOMIIBIOTEPHEIM 00opyaoBaHHeM: BeG-Kamepoi, MUKpO(QOHOM, aylHOKONIOHKaMHI
1 {MIIM) HAYTIHHAKAMH.

OYHKIIMOHHPYFOLIHHA HHTEPHET-TIOPTAI c pa3paboTaHHBIM
CITELHANM3HPOBAHHEIM pa3eioM, Ha Gase KOTOporo peanusyercs oOyduenye ¢
UCIIONB30BAaHMEM  [YMCTABLMOHHBIX  00pa3oBaTeNbHBIX  TeXHojorui. B
CIIEIMaNM3UPOBAHHOM pa3ieNe HHTEPHET-IIOPTaa PasMelaloTcs JIEKIMOHHBIE
MaTepUalbl, MATEPHABl MTPAKTHICCKHX M CaMOCTOSTENBHBIX paboT, OLEHOYHBIE
MaTepHaNkl COTNIacHO PaspaboTaHHOM MporpaMMe TIOBBILIeHUS KBATU(UKALKH.

4.3. Kagporoe obecnedenue NporpaMmbi

TTpoBenenme mporpammsl ofecmeunBaroT corpyanukn OrAOY IO
«Axagemus Munnpocsemenust Pocemu»y u  IITMMY  (IleHtp reHOMHBIX
uccreoBanuii Muposoro yposhs) «KypuaToBckmil remommmbii uentp» — HHWL
«Kyp9aToBCKHH HHCTHTYT.



