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PABOYAA TIIPOPAMMA DJJIEKTUBHOI'O KYPCA «I'EHETUKA» /I 10—11
K/IACCOB OBPA3OBATEJ/IbHBIX OPIAHM3AIIUN C YIJIYBJIEHHBIM WN3YUYEHUEM
ECTECTBEHHOHAYYHBIX ITPEIMETOB (BMOJIOI'Visl, XIMUSI)

Pabouasi mporpamma yuebHOro kypca «['eHeTWka» pa3paboTaHa B paMKax HOBOTO TacropTa
depnepanpHOTO TIpoeKkTa «CoBpeMeHHas 1IKOJIa» HAalMOHA/IBLHOTO TipoekTa «Obpa3oBaHue», BO UCIIOTHEHHEe
nepeyns: nopyuenui IIpesugenTta Poccurickor ®@efiepaliui Mo UTOraM COBELLIAHUs 110 BOIIPOCAM Pa3BUTHS
reHeTUUeCKUX TexHosoruii B Poccuiickoii @egepauyu ot 14 mas 2020 r. (moAnyHKT «a» myHKTa 1 Ne [1p-920
ot 4 utons 2020 r.).

ITporpamma 1o Kypcy «I'eHeTHKa» MOArOTOB/IEHA C yUeTOM TpeOOBaHHI K pe3y/bTaTaM OCBOEHHS
OCHOBHOUM 00pa3oBaTe/IbHOM TpOTrpaMMbl Cpe/iHero o01jero obpa3oBaHusi (B TOM uuc/ie TpeOOBaHUM K
TIpeJMEeTHbIM pe3y/bTaTaM I0 OHOJOruM Ha YryiyOJieHHOM YpOBHe), MpeficTaBieHHBIX B rpoekte PI'OC
cpenHero o61riero oopa3oBaHusl.

B nporpamme:

o OTpa)keHO TpeJIMeTHOe CojiepkKaHue Kypca W TI0C/e[j0BaTe/IbHOCTb ero pacripefie/ieHusi 110
paszenam v TeMaw;

o JlaHa o011jasi XapaKTepUCTUKA Kypca C yKa3aHUeM LieJiel ero u3yueHus;

o orpeiesieHbI BO3MOYKHOCTH Kypca ZIJisl peain3aliuy TpeO0BaHUM K TIaHUPYeMbIM Pe3yJ/ibTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOM MPOTrpaMMbl 10 OHMOOTUM — JIMUHOCTHBIM, MeTarpeAMeTHbIM U
TipeZIMeTHBIM;

o oCyIllecTB/IeHa KOHKPeTHU3aLysi MpeJMETHOr0 COJiep>KaHHUsI B TeMaTHUeCKOM IUIaHUPOBaHUH,
yKa3aHO KOJIMYECTBO YacOB, OTBOJWMBIX Ha HW3ydyeHHEe KaXKJOW TeMbl W OCHOBHBbIE BUZBI yueOHOMH
JesITelTIbHOCTH, (POPMUPYEMbIE B XOZie U3yUeHHS TEMBI.

O0miasa xapaKTepUCTHKA Y1eKTUBHOr0 Kypca «I'eHeTnkar.

OnekTuBHbIA Kypc «['eHeTHKa» pa3paboTaH C y4éTOM B3aUMOCBSI3M €ro C y4eOHBIM TpeMeToM
«buonorus», KOTOpblii BXOAUT B COCTaB IpeameTHON o6nactu «EcTecTBeHHble HayKu». [1o CTpyKType M
COCTaBy TIPEIMETHOTO COJlepyKaHus, BU/laM yueOHOW /1esTe/TbHOCTH, (hOPMHUPYEMBIM B TIPOLIECCE YCBOEHHUSI
3TOr0 COJiep>KaHUsl, TPeJCTaB/sieT cOOOW IIe/IOCTHBIM, 3aBeplleHHbIM (parMeHT CoJep)KaHUs TpeAMeTa
«buonorus» yriyossioliee v paciypsioiiee yaeOHbIM MaTepra TOMbKO B YacTh « OCHOBBI T€HETHKU».

['MaBHOW OT/IMUMTENbHONW OCOOEHHOCTHIO Kypca B CpaBHEHHMH C pasfenoM «OCHOBBI TeHETHUKW»,
SIBJISIeTCS TO, UTO Tpe/iCTaB/IeHHbIN B HeM yueOHbIN MaTepras B OoJiblleii cTelleHy HarlpaB/ieH Ha U3yueHue
MOJIEKY/ISIDHOM TeHeTHKH, COBPEMEHHBIX TeHeTUYeCKUX TEXHOJIOT M, JOCTKEHUM OMOTeXHOIOTUY U TeHHOU
VH)KEeHepUH, MOJIEKY/ISIPHbIX MeTOJ0B AMAarHOCTUKU W JIOCTIDKEHWH MeJULMHCKOW TeHeTHKH. JTHM
obycoBneHa posb yueOHoro rpegmMeTa «['eHeTHKa» B 0011[el crcTeMe eCTeCTBeHHOHayUYHOT0 0Opa30oBaHUS

1 o0111ero cpefiHero 610/I0rMYecKoro obpa3oBaHus Kak OZJHOTO M3 €r0 KOMIIOHEHTOB.



Ilein M3yueHHs /IEKTUBHOI0 Kypca «I'eHeTHKa».

Bepymymu 1tensMu  u3ydeHuss yueOHOTO Kypca «['eHeTHMKa» KakK KOMIIOHEHTa MIKOJIbHOTO
Ouosioryeckoro 0Opa3oBaHUs SIBIISIFOTCS:

o (dhopMHpOBaHME CUCTEMBI 3HAHUI O 3aKOHOMEPHOCTSIX Hac/ieIOBaHUS U N3MEHUMBOCTH >KUBBIX
OpraHU3MOB, OCHOBHBIX MeXaHU3MOB U reHeTUUeCKOU Perysisliii MOJIeKY/ISIPHBIX U K/IeTOUHBIX TIPOLIeCCOB,
0 BJIMSIHUM TeHOTHUIIA U (PaKTOPOB CPe/bl Ha pa3BUTHE OPraHM3Ma, O POJIM FeHeTUKH B Pa3BUTHH COBPEMEHHOMN
TEOPHHU IBOJTFOIUU U MPAKTUUECKOM 3HaUeHUH 3TOW HayKHU /il MeIUL[UHbI, SKOJIOTUU U CeeKIIUY,;

o 3HAaKOMCTBO 00YyUaroIuxcs C MeTO/JaMH TI03HAHUS TTPUPO/IbI: UCC/IeJ0BaTeIbCKUMU METOIaMU
OuoIOTMYeCKUX HAyK (LITOJIOTMU, TEHETHKH, CeJeKIMKU, OMOTeXHOJIOTUN), METOJJAMH CaMOCTOSITe/TbHOTO
TIPOBE/IEHHs] TeHeTUYeCKUX HCC/IefoBaHui (HabsirojeHre, W3MepeHue, SKCTIepUMeHT, MOje/MpOBaHue,
BBIUMC/IEHWE Ba)kKHEHIIMX OMOMETPUUECKHX TIOKa3aTejed M Jp.), B3aMMOCBSI3bIO Pa3BUTHS METO/IOB M
TEOpPeTUYeCKUX 0000IIeHHI B TeHeTHKE KaK BayKHEHIIIeH 0Tpac/iv OM0/IOTHYeCKON HayKH;

o dbopMHpOBaHME YMeHHI XapaKTepU30BaTh COBPEMEHHbIE Hay4yHble OTKDBLITHUSI B 00/1acTh
TeHeTHKH, YCTaHAB/IMBaTh CBSI3b MEXK/AY Pa3BUTHEM TeHETHKU W COI[HA/IbHO-3TUUECKUMM MpobieMaMu
Ye/I0BeUeCTBa; aHATM3UPOBATh MH(OPMAI[HIO O COBPeMEHHBIX TeHeTUUeCKUX NCCIeZIOBaHUSX U pa3paboTkax;
WCTIOb30BaTh FreHETUUYECKY TEPMUHOJIOTUIO ¥ CUMBOJIHKY;

o BOCIUTaHWe YOeXIeHHOCTH B IMO3HABAaeMOCTH >KUBOW MPHUPO/IbI, CAMOLIEHHOCTH XM3HHU Kak
OCHOBBI 0011]eUe/1I0BeUeCKMX HPAaBCTBEHHBIX LIEHHOCTEH U Pal[MOHAIbHOTO MTPUPO/I0TI0/b30BaHMUS;

o pa3BuThe y oOyuaronmxcsi OHWO/IOTMYeCKOM U IKOJIOTUUYeCKOW KY/IbTYphbl, OCO3HAHUS
HE0OX0IMMOCTH MCIT0/Tb30BAHUSI OCHOB T€HETHUECKUX 3HAHWM U YMEHHUH B I1eJITX COXpaHeHHsI COOCTBEHHOTO
3710pOBbsI (coO/TI0ZieHre Mep MpodUIaKTUKY 3a00eBaHnH, obecrieueHre 6e30MaCHOCTU JKU3HE e TeTbHOCTH
B Upe3BbIUalHbIX CUTYALUSAX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa).

Hapsizy ¢ 3TuM B 1jeJierniosiaraHiy Kypca «['eHeTHKa» Ba)KHOe 3HaueHUe y/1e/IeHO Pa3BUTUIO JIMUHOCTH
yyaluxcs. JTO 03HAUaeT, UYTO COBMECTHO C JIPYTMMU €CTeCTBeHHOHAy4YHBIMM MpeamMeTaMu (OMOIOTHeH,
XUMHeH, PU3NKoI) u3ydeHue Kypca Mpu3BaHO 00eCIIeunTh:

o (dbopMHUpOBaHME WHTE/IEKTYaJbHO pPA3BUTON JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYZIHUYECTBY, CAMOCTOSITE/TbHOMY TPUHSITUIO PellleHNH;

o dbopmMHupoBaHUEe Yy O0YYarONUXCsS TIOHUMaHWs I1[€eHHOCTU 3HAaHWUM OCHOB T'€HETHUKU JIJIst
BBIPAOOTKM 3KOJIOTMUECKH 11e/1eco00pa3HOro MOoBe/IeHHs B TIOBCEHEBHOM KU3HU U TPYAOBOU JesITe/TbHOCTH
JIJIsI COXpaHeHUsI CBOEro 3/J0POBbSI;

o dbopmMupoBaHUe TOHUMaHUs OOIIeCTBEHHON TMOTPeOHOCTH B Pa3BUTHU TeHETUKH, a TaKKe
OTHOIIIEHUs K TeHETHKE KaK K BO3MO)XHOM 00/1acTh Oyayiiei npodeccuoHanbHOM JesTe/TbHOCTH.

MecTo yuedHoro kypca «I'eHeTuka» B yueoHoM myiane MOAY «JIurjeit Ne21»

B cooTBeTcTBUM C TpeOOBaHUSIMU K YCJIOBUSIM peaii3allii OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbl
cpenHero obiero obpasoBanusi B MAOY «Jlutieii Ne21», ocyiecTBasitomieid npodunbHoe obyueHue, Kypc

«['eHeTHKa» UMeeT CTaTyC Kypca 1o BbIOOPY B paMKaX eCTeCTBeHHOHayYHOT 0 podusisi o0yueHus!.



Kypc «['eHeTMKa» WCMOMb3yeTcss B KadeCTBe 3eKTUBHOTO Kypca IO BbLIOOPY ydYalluxcs,
TIPOSIBJISTFOIIIMX MHTEPeC K 3TOM 00/1aCTH 3HAHUM, B TOM UKCJ/Ie TIPe/TI0/IararoiiyX Mpo/j0/DKUTh CBOE 00yueHue
B By3aX eCTeCTBEHHO-HayuHOTO NPOQuIs.

B yueOGHOM 11aHe Ha U3yueHHe Kypca MOXeT ObITh 0TBeZieHO 34 yueOHBIX uaca (1 uac B Heziesmo B 10-
M KJIacce).

CopepixaHue 3/1IeKTUBHOI0 Kypca «I'eHeTuka».

BeedeHue

'eHeTMKa— Hayka O HacC/IeJCTBEHHOCTH U M3MeHUYMBOCTU. Ilpeamer u 3aauv reHetuku. VMcropus
pa3BUTHS TeHeTHKU. BKkiaj pycckux U 3apy0eXXHbIX y4eHbIX B pa3BuUTHe TeHeTHKU. COBpeMeHHBbIH 3Tarl
pa3BUTHS FeHeTUKH, HayuHble JOCTV)KEeHUS U TMepCreKTUBbl pa3BuThs. HacienCcTBEHHOCTh M M3MEHUMBOCTh
KaK OCHOBHbIe KPUTEPUU >KUBOr0. OCHOBHbIE TeHETHMUeCKHe TOHSTUS: TpHU3HAK, I'eH, aJbTepHaTHBHbIE
MpU3HaKHW, JOMUHAHTHBIA U peLeCCUBHbIN MPU3HAKY, ajijie/ibHble TeHbl, (PeHOTUII, FeHOTHUII, TOMO3Ur0Ta,
reTepo3nUroTa, XpOMOCOMBI, UKCTast JTUHUsA, TUOpUbl. ['eHeTHUeCKasi CUMBOJIMKA, UCTIOb3yeMasi B cXemMax
CKpelLMBaHUM.

Pa3zden 1. HykneuHogble KUc/10mbl - 0CHO8A HacaedcmeeHHocmu (3 uaca)

[okasaTenbCTBa pOJMM HYK/JIEMHOBBIX KWUCIOT B Tiepefjaue Hac/le[CTBEHHOW MWH(pOpMaLUu.
Hyk/ieMHOBbIe KHUCJIOTHI, Kak Ouosiornueckue mosumepbl. CTpoeHWe Hykieotuza. CTPYKTypa MOJIEKYJIbI
OHK. Mogens [I)x. YorcoHa u ®@. Kpuka. ITpunHimn komryiemeHTapHocTd. [IpaBuno Yapradda. yHkius
IOHK. Crpoenue PHK. Buzbsl PHK, ocobennoctr crpoerust u pyakumu. Otmmunst PHK ot [THK. T'en ¢ Touku
3peHusi MOJIEKY/ISIpHOUM TeHeTHKH. VIH(opMmaronHsie B3anMooTHouenus mexay JHK, PHK u Genkamu.
OcHoBHas JJorMa MOJIEKY/IIpHOM OHoJioryu. ['eHeTHUeCKUiA KOZ, M er0 CBOMCTBA. ['eHOM.

Pazden 2. Jlokanuszayusi Hacs1eocmeeHHOU uHgpopmayuu

CTpyKTypHasi OpraHu3aluss T€HOB W TeHOMOB TMpoOKapuoT. Oco6eHHOCTM TeHOMOB OaKTepuil.
CrpoeHue reHOB MpoKaproT. OpraHu3arys FeHOB B OTIePOHBI, JIAKTO3HBIN OMepoH. Perysnsis paboThb TeHOB.
[Tna3mugpl 6akrepuii. Oco6eHHOCTH CTPOeHUS U (HYHKLIMOHUPOBAHMUS.

CTpyKTypHasi opraHu3aliyisi TeHOB U reHOMOB 3yKapuoT. OcoOeHHOCTH TeHOMOB 3yKaphoT. Pa3mep
reHoOMa M MnapafiokC BeauurHbl C. DK30H-UHTPOHHAs opraHusauus reHoB. CemelicTBa reHOB. IlceBoreHsl.
MobOwibHBIE TeHeTUYeCKWe 371eMeHThbl. ['OpHU30HTa/bHBIM TMepeHoC TeHOB. JGhGEeKT TMO0JI0KeHUs TeHa.
Perynaropueie 3n1emeHThl reHoma. [Ipoueccunr MPHK y sykapuor. CrulaMCuHT, ajbTepHAaTHUBHBIN
CTUTAlCHHT .

BugoBas criequduuHocTh uncaa U popMbl XpoMocoM. [loHsAThe o0 KapuoTure. Mopdosioruueckue
TUMbI XpoMocoM. [lonmuTeHHble XpOMOCOMBI. [leHBepcKasi KiacCUHKalUs XpOMOCOM UesioBeKa.
Kapuotunvposanue. MeTozibl OKpallliBaHWs XPOMOCOM. DYXPOMaTHH U reTepoXpOMaTHH.

Pazden 3. Peanusayus HacneocmeeHHOU uHgpopmayuu

Amnabonusm. TpanckpuritoM. [Iporeom. MeTaboit. Perysnisitjusi ak THBHOCTU FeHOB ITPOKapUoT. OriepoH.

WupyimbenbHbii orepoH. ['niote3a XKakob6a-MoHo. PernpeccrbeibHbIE OTTEPOHBI.



Perynauus akTUBHOCTU TeHOB 3yKapuoT. CTpPyKTypHas 4acTb reHa. PerynsiTopHas 4yacTb IeHa.
OnxaHcepbl. MHCynsTOpbl. VHULMALMS TPAaHCKPUIMLIMKA TeHOB 3YKapuoT. TpaHCKPHUIILMOHHbIE (DAaKTOPBI.
Crpykrypa JHK-cBsi3biBatoipx 6enkoB. [TpoiieccuHr. AbTepHAaTUBHBINA CTUIAHCHHT.

Cunre3 6enka. TpaHcsauusa. CrabwisHocTh U-PHK ¥ KOHTpO/B 3Kcrpeccud reHOB.. CTPYKTYPHI,
orpeiensitoliue crabunbHocTh MPHK, 1 X PO/b B peryssiliuy SKCIPecCcUu.

Bupycel. CrpoeHue BupycoB. BsaumogelicTBue BHMpyca C KIeTKOW. THWIbI B3auMOZENCTBUS:
NIPOJYKTUBHBIM, aOOPTHBHBIA W WHTETPATUBHBIM THUIMbI B3auMO/eNCTBUs. [IpoMCXOKeHHe BHPYCOB.
3HayeHve BUPYCOB.

Pemenue 3a/1au o MoJIeKy/ISIpHOM TeHeTHKe.

Pa3den 4. I'enemuka pa3eumusl.

O6pa3oBaHre W pa3BUTHE TI0JIOBBIX KJIETOK y KMBOTHBIX. CTaJuy pa3BUTHs. 3HaueHHe T0JIOBBIX
K/1eToK. PyHKI[MOHA/IbHAs! POJib 3aracaeMbIX SIMLEeK/IeTKOM BellleCTB.

[pobnenvie. Mo3anyHbIi U peTy/SLUOHHBIA TUIMBI pa3BUTHsA. UepThl ApobieHus, obiiye A BCex
JKUBOTHBIX.

Wcropuss mipeAcTaBieHWd O peryasuuu  SmbOpuoreHe3a. ToTtumoTeHTHOCTb. [lo3uijuoHHas
vHbopMauysa. MopdoreHeTnyeckue roJsis.

['eHeTHKa Haya/IbHBIX 3TAloB pa3BUTHUSA. ['eHbl MaTepUHCKOro 3¢dekra. [lepeHNl OpraHU3yIOIUN
L[eHTp. 3a/{HUI OpraHu3yroLMi LieHTp. ['eHbl cermMeHTaLuu. ['oMeo3HCHbIe CeNleKTOPHbIe TeHbI

OcobeHHOCTH TeHeTUKH HavaIbHBIX ITArlOB Pa3BUTHS Y MIEKOTIMTAIOLMX. Pa3mMeTKa Tesa 3apo/ibliia
IO ITepefiHe3a/iHer ocU. JKcnpeccust Hox-reHoB. 3HaueHre aCMMeTPHH Terla.

Pazden. 5. MoeKyasapHo-2eHemuyecKue Memoobl

BbiieieHne ¥ 0OYKMCTKA HYK/IEMHOBBIX KHUCJOT. O/eKTpodope3 HYK/IEMHOBBIX KUC/IOT. ['enu:
arapOHO3HbIN U MOJIMAaKPUIaMU/IHBIN.

PecTpuKTasel ¥ peKCTPULIMOHHBIN aHau3. [IpUHINIEI ¥ 3HaUeHre peCTPUKLIMOHHOIO aHalv3a.

'ubpuan3anys HyK/IeMHOBBIX KUCI0T. Cay3ep-010TTuHr. [Ipyrue MeTo/ bl THOpUU3aIHu.

[TommepasHas terHas peakuus. [Ipunnurel [TLIP. KomrionenTs! ass TILP. KomvuectBennas [TLIP.
KommuectBenHast ITLIP, conpsi>keHHasi ¢ 00paTHOM TPaHCKIIPUITLIUEH.

CekBeHHpOBaHUe - OlpejesieHue I10C/1e/0BaTe/IbHOCTY HYK/IeMHOBBIX KUC/IOT. Metog CeHrepa.
TexHuKa XUMHUUECKOTO pacieryieHnss Makcama-I'unbepra.

Pa3zden 6. CekeeHupoeaHue H08020 NOKO/1eHUSI

OO61ye TPUHLIMIIBI CeKBeHUPOBAHUSI HOBOTO TIOKOJIeHUsI. TeXHO0TUM BBICOKOTIPOM3BOIUTETHHOTO
CeKBeHHPOBAHUS: MMPOCEKBEHUPOBaHHe, CEKBEHHPOBAHKE C 00paTHOW TepMUHALIEH.

3alaud CeKBEHHMPOBAHUSI HOBOTO TOKOJEHUSI YU MeTO/bl MX pelleHHs: CeKBeHHUPOBaHWe TeHOMa.
[TomHOreHOMHOE CceKBeHHpOBaHuUe de novo. PecekBeHHPOBaHKe TeHOMOB.

3a/lauM CeKBEeHMPOBAHUSI HOBOI'O ITOKOJIEHUS ¥ MeTOZbl UX pelleHMs: aHa/lu3 TPaHCKPUIITOMOB U
apyrue obmacti TpuMeHeHMs. KaueCTBeHHBIM M KOJMWYECTBEHHBI aHa/lW3 TPAaHCKPHUIITOMOB. AHain3

CTPYKTYpbI xpoMaTrHa. AHam3 [JTHK-6e/KoBbIX B3aMO/jeiiCTBII. MeTareHOMUKa.



Pa3den 7. BuomexHonozus. I'eHHas uHceHepus

Wctopust pa3BuTHsE OMOTEXHOJIOTMM W TeHHOW WHXeHepuu. BKaag B MeJUIMHY — CO37aHHe
JIeKapCTBeHHbIX TMpernapaToB M BakUWH. MeToAbl TeHHOW wuHXeHepuu. OpraHusmbl U (epMeHTHI,
WCII0/Ib3yeMble B TeHHOUW HHXeHepud. [ToHATHe 0 BeKTope s nepeHoca reHoB. [1nasMuziHble BEKTOPHI.
BekTopbl Ha OCHOBe BUPYCOB. DTarbl co31aHus pekoMbruHaHTHRIX [THK. TpaHncdopmarus 6akrepuii. OT60p
TpaHC()OPMHUPOBAaHHBIX K/I€TOK. TeXHOJOTUs pelaKTUPOBAaHWsS TEeHOMOB — OOIe TIpe/iCTaB/IeHus,
TepCIeKTUBBI UCITO/Ib30BaHUS [I/Is JIeueHHsI HaC/IeZICTBeHHBIX 3a00/1eBaHMiA. Bro3THUeCKHe BOMPOCHI.

Pa3zden 8. Knemounas uHxiceHepusi.

3aziauu, MeTo/ibl U 00BeKThI K/IeTOUHOM nHKeHepuu. JIuMuT Xeiiduivika. CTBOIOBbIe K/IETKH, OTIAYMe
OT JPYTUX KJIeTOK opraHv3ma. [IoHsiTue U CyIHOCTh KIOHMpOBaHus. [IpupoHbIe 1 UCKYCCTBEHHBIE K/IOHBI.
MeTo/vKa KJIOHUPOBaHUS, UCTOPUS pa3BUTHs. [IpobsiemMa MoydyeHus: UAeHTUYHON KOMWY KJIOHUPOBAaHHOTO
JKMBOTHOTO. Vcrosib30BaHMe KJIOHUPOBaHUA [/ BOCCTAHOBJIEHMS] MCUE3HYBIIWX BHUJ0B. MojenvupoBaHue
Gone3Hell uesioBeKa Ha KMBOTHBIX. ['yMaHHW3UpOBaHHbIe KUBOTHBIE. [101X0/bI K KJIOHUDOBaHUIO UesloBeKa:
penpoyKTUBHOE KJIOHUPOBaHUe U TeparieBTUUecKoe KJI0HMpoBaHye. TepaneBTUUeCKOe KIIOHUPOBaHUE U ero
NepCreKTUBbl B MeJuLMHe. VHyllMpoBaHHbIe CTBOJIOBBIE KJIETKA W MX HCIIO/Ib30BaHWE B MeJULMHE.
Buonoruueckue M 3THYecKre mpobseMbl KIOHUpOBaHWsA. OTHOIEHWe K K/JIOHUPOBAaHWIO B OOIeCTBe.
3aKOHO/IaTe/IbCTBO O KJIOHWPOBaHMH YesloBeKa.

Pa3zden 9. I'enemuKka uesnogeka

HacnezicteeHHble 3a00/1eBaHMs uesioBeKa. XpoMocoMHbIe 6osie3Hu Knaccudukaiys Hac/ieICTBeHHBIX
Oone3Heli yesloBeKa. XpOMOCOMHBIE O0JI€3HU — MPUUWHBI, 0COOEHHOCTH Hac/le/IoBaHMs, KacCU(hUKaIus.

[IpvMepbl CUHAPOMOB C YMC/IOBBIMUA M CTPYKTYPHBIMM HapylLIeHUsIMU ayTocoM (cuHzapom [layHa,
cuH/pOM JjBap/ca, cuHzapoM Ilatay). CUHAPOMBI C UMCIOBBIMU U CTPYKTYPHBIMUA HApYLLEHUSIMU MTOJOBbIX
xpomocoM (cuHzpom IlleperieBckoro-TepHepa, cuHapoM KnatiHdenbTepa, CUHAPOM TPUCOMHUU X, CUHIPOM
JVCOMHUU Y-XpOMOCOMBI). CHH/DOMBI, BbI3BaHHble XPOMOCOMHBIMU MyTalusi MU (CHHJDPOM KOIIaybero
KpHKa).

'eHHble 00sie3HU YesioBeKa W UX TIpUYMHBL. OCOOEHHOCTH Hac/e[0BaHUSI IeHHbIX 3abosieBaHUA.
Knaccudukaiys reHHbIX O0s1e3Hell. MOHOTeHHbIe U My/IbTH(aKTOpHaibHble 3a00/1eBaHust. XapaKTepUCTHKA
OCHOBHBIX TeHHbIX Oosie3Hell ((peHU/TKIeTOHYpUSsl, MYKOBUCLWZAO3, MHUOAUCTpPOdus [foiieHa, CHUHAPOM
Mapdana, cuazpom MaptuHa-besnn, afjpeHoreHUTanbHbINA CUHPOM, CUHAPOM Moppuca).

[Touatve 06 opdaHHbIX (pegkux) 3aboneBaHUSX. XapaKTepHUCTHKa OpdaHHBIX 3abosieBaHUM
(Mykomnonucaxapuzo3, cuHApoM Jsepca-annoca, CMA). TTpo6iemMsl ieueHust opdaHHBIX 3a00/1eBaHUA.

MosekynsipHble OCHOBBI HEKOTODBLIX TeHeTHuecKux 3aboseBaHuii. BHesiiepHasi Hac/eCTBEHHOCTb.
Oco0eHHOCTH MHUTOXOHZPHUAILHOTO W TJIACTUAHOTO HacjiefloBaHUs. MUTOXOH/pHA/IbHBIE 00e3HM —
MPUYMHBI, 0COOEeHHOCTH Hacie/oBaHusl. bome3HW C  Hac/IeJCTBEHHOW TIpeApacriosioXKeHHOCTHIO.
'eHeTHuecKre OCHOBBI KaHL|eporeHesa. Teopry BO3HUKHOBEHUs O1yxoJield. OHKOTeHbl U TeHbI-CyIPeCcCOpbI

OIMyX0JIeBOr'o poOCTAa. [TonsiTie 00 aromnTo3e. HapyLueHHe dllOIITO3a TIpHU KadHLleporeHese. COBpEMeHHbIe



MeTO/bl BBISB/IEHWSI paka M IIpe/ipacro/IOKeHHOCTH K HeMy. MeTozbl J/ieueHusi OHKOJIOTMYeCKUX
3aboeBaHUH.

Metozbl W3ydyeHUs] TeHEeTHKU desioBeKa. LluToreHeTwueckuii, OM3HELIOBBIN, OMOXUMHUECKUH,
MONYSLIMOHHO-CTaTUCTUUECKUM, TeHeasiornuecKuii, MOIeKy/IsIpHO-TeHeTUUeCKU MeTo/Ibl. XapaKTepUCTHKa
MEeTOZIOB M WX NpUMEHeHHe B COBPeMeHHOU MeauliHe. OCHOBHble MPUHLMIBI COCTaBJe€HUS U aHaau3a
POJOC/IOBHBIX. THITBI Hac/aeJ0BaHUSAX NTPU3HAKOB — ayTOCOMHO-/JOMUHAHTHBIM, ayTOCOMHO-PeLleCCUBHBIM,
X-CLIeTUIeHHBIN JOMUHAHTHBIHN, X -CILIeTI/IEHHBIN PeljeCCUBHBIN, Y -ClieTuieHHbIH. OC0OeHHOCTH PO/JOC/IOBHBIX
TIpU Ka)KJOM THIIe Hac/ie[joBaHus. HefocTaTky reHeaiornyeckoro MeTo/ia M3yueHusi TeHeTUKU UesioBeKa.

MeTo/ibl KTMHUUECKOM UarHOCTUKUA W TIPOGUIAKTHKYA Hac/ie[iICTBeHHBIX 3aboseBaHUM. [IpUHLMIIBI
K/IMHUYeCKOW IMarHOCTUKY HAaC/IeJCTBeHHBIX Oosie3Hel. COBpeMeHHbIe MeTO/IbI TUarHOCTUKHA XPOMOCOMHBIX
Y TeHHBIX 3a00/1eBaHMIA, a TaK)Ke TPe/IpacIio/IoXKeHHOCTH K Hac/leZICTBEeHHbIM 3a00/ieBaHusIM. VIHBa3BHbIE U
HeWHBa3uBHbIE MeTO/bl. KapuoTunupoBaHue. AHaau3 KapuorpaMM B HOpMe UM mnaTosoruu. HeoHatambHbIN
CKPUHUHT Hac/ieICTBeHHbIX 0Oose3Heil oOmeHa.l'eHeTHuecKrWe OCHOBBI TIPOGM/IAKTHUKM Hac/eCTBeHHOU
naTosioruv. Buzbl npopunakTuku. MeguKo-reHeTHYeCKOe KOHCY/IbTUPOBaHue, MMpeHaTalbHasl JUarHoCTHUKa,
NIperMIUIaHTallMOHHAs AMarHOCTUKA, TIepUKOHLITILIMOHHAs PO(UIaKTHKa.

Pa3zoden 10. I'enemuka nonyasyutl.

OCHOBHbIe 3aKOHOMEPHOCTH TeHeTUYeCKOM MomyJ/isiyu. HachleHHOCTh NonyisLyid MyTalysMU, UX
yactotTa M pacrnpocTpaHeHve. banaHcupoBaHHbIM MonuMop@usM. CTaTUCTUYECKHE MeTOAbl WU3y4YeHUs
TeHeTUKU TIOMyJIsLyiA. 3aKoH U ¢opmysnbl Xapau-BaiinOepra. 'enetnueckuii rpy3. [eiictBue orbopa Ha
4yacToThl reHOB. Murpatuu. [Ipeti¢ reHos. OddekTt ocHoBatess1. ['eHoreorpagust rpymnn KpoBU, aHOMaJ/IbHbIX
reMoryioOuHoB. 'eHOGhOH ], TOMTY/ISALIY.

Pa3zden 11. I'enemuuecKue 0CHO8bI cesleKYyuu

Krnaccuueckue metozbl cenekiu. ['eHeTHuecKre OCHOBBI CejleKLMY. VI3MeHUMBOCTh KakK MaTepuasl
auist orbopa. Mcronp3oBaHre WHAYLMPOBAHHBIX MyTalfii, KOMOMHAaTUBHOW N3MEHUMBOCTH, TIONUTUIOUNY B
cenekiuu. [Tonatue o nopoge, copre, wtamme. CUCTEMbI CKPeLLBaHUM B CeJIeKLIUA PACTEHUH U )KUBOTHBIX.
Wnbpugunr. Ayropuaunr. OtaneHHas rubpugusanus. [IyTy npeofioneHys HecKpelyBaeMoCTH. SIBieHre
reTepo3uca U ero reHeTHUeCKre MexaHu3Mbl. MeTo/ bl 0TOOpa: MHAMBUAYa/IbHBIN U MAacCOBBIN 0TOOp. OTOOP
1o (peHOTUNY U reHOTUIly (OL|eHKa M0 POJ0C/IOBHOM M KaueCTBY MOTOMCTBA). BiusiHue ycioBuii BHeIIHeM
cpezbl Ha 3G heKTUBHOCTH 0TOOpAa.

CoBpeMeHHbIe MeTO/bI cenieKUMd. [IpuMeHeHre MO/eKy/IsipHO-TeHeTUYeCKUX METOZI0OB B CeJIeKLIUU
pacTeHUH U )KUBOTHBIX. MOJIeKY/ISIpHO-TeHeTHUeCKre MapKepbl.OTOOp pacTeHHi ¥ KUBOTHBIX C 3a/laHHBIMU
npusHakaMy. ['eHeTMyeckass macropTU3alsi COPTOB pacTeHUWM M TOPOJ, JKUBOTHBIX. ['eHeTHUeCKH
MoauduLipoBaHHble opraHu3mMbl ('MO) — Lieniu co3,aHusl, TIepCreKTHUBbI MCIT0/Ib30BaHus. DTarlbl CO3aHMUS
I'MO. O61ue nipaBuia poBepku 6e3ormacHoctr 'MO. KoHTposib 3a pacnipoctpanenuem I'MO.

Pa3zden 12. OcHo8Hble 3aKOHOMEepPHOCMU HAC/1e0CM8EeHHOCMU U U3MEeHYUBOCMU.

3aKOHOMEpHOCTH Hacje[oBaHUsl, OTKpbIThie ['. MeHzaenem. MoHorubpugHoe CKpelBaHue.

LluTosornueckie OCHOBBI 3aKOHOB HacjefcTBeHHOCTH ['. MeHzens. 3akoH efuHOOOpasusi TepBOTO



rnokoseHusi. [IpaBWU/0 [JOMUHMPOBaHMS. 3aKOH paclieryieHusi MPH3HAKOB. [IpomMeXXyTOuHbIM XxapakTep
Hac/e[loBaHUsl MPH3HAKOB. PaciierieHre MpU3HAKOB MPU HEMOJHOM [OMWHHPOBAHUHU. AHaIU3UpYyolee
CKpell[iBaHue. VICTIONb30BaHME AHAMM3UPYIOLIETO CKPEIIMBaHUsS [jIs Ofpe/ieJieHHsi TeHOTHIa O0CO0u.
OurnbpuiHoe cKpelljiBaHWe. 3aKOH He3aBUCUMOTI'0 Hac/ie[0BaHUsl TIPU3HAKOB. B3auMo/ielicTBre TeHOB.

MHoXeCTBeHHbIM asienu3M. JleTanbHble asnjend. ODKCIIPeCCUBHOCTb, MEHETPAHTHOCTb asuieis.
[Tneviorponusi. B3aumogeilcTBue ajienei: TMOAHOe [JOMUHUDOBAaHWE, HEIMOJHOe [JOMUHUDOBaHUeE,
KoZOMUHMpOBaHue. HacrenoBaHue rpynn  KpoBU UM pe3yc-dakropa. bose3sHu reHeTuueckoi
HeCOBMECTUMOCTH MaTepud U IuioZa. Buzbl B3auMofelCTBUSI Heaslle/ibHbIX T'€HOB: KOMILIEMEHTapHOCTb,
3MMCTAa3, MOUMepUS.

XpomocoMHasi Teopusi HacsieAicTBeHHOCTH. CrieryieHre reHoB. 3HaueHue pabot T. MopraHa u ero
yUeHUKOB M3yUeHUH CLIeTVIEHHOTO Hac/ieZjoBaHus pU3HaKoB. OCHOBHBIE T10JI0KeHUs] XDPOMOCOMHOM TeopUn
HacsleicTBeHHOCTH. OcCOOeHHOCTH Hacje[OBaHWs TIPU  CHeryieHWd. [loHSThe TpYIMIbl  CIeryieHusl.
Kpoccunrosep. IlonHoe u HemosiHOe cueruvieHde. LldTosornueckve W TeHeTMYeCKWe [0Ka3aTelbCTBa
KpOCCHHroBepa. JIMHelHOe pacriojio)keHue TeHOB B XpoMocomaXx. [locTpoeHMe TreHeTUUeCKUX KapT.
CpaBHeHMe TeHeTUUeCKUX Y LIUTOJIOTMYeCKUX KapT.

lenetrika nosa. HacnemoBaHue, ClelyieHHOe C T0JIOM Pa3iuuHble CUCTeMBbI OrpefiesieHust ToJia y
pasHBIX OpraHM3MOB. XPOMOCOMHBIM MeXaHW3M ompejeneHusi mnosa. IlosoBble XpOMOCOMBI UeloBeKa.
BbanaHncoBas Teopust onpefiesieHusi noJja. [losioBoli xpomaTuH. Tesblje bappa. AyTocoMHOe HaciefoBaHUe U
Hac/eZioBaHue, CLielVIeHHOe C TOojoM. [Ipu3Haku, CLeryieHHble C TOJIOBBIMH XpoMoOcoMaMu. IIpu3sHaku,
OrpaHUYeHHbIe M10JIOM U 3aBUCHUMBbIe OT MOoJa.

'eHeTiueckasgs UW3MeHUYMBOCTb. Buapl u3MeHuMBOCTU. V3MeHuMBOCTb. Buabl U3MeHUMBOCTH.
KosmmuecTBeHHbIe Y KaueCTBeHHbIe TIPU3HAKU. XapaKTep U3MEeHUMBOCTH MPU3HAKOB. BapualluoHHbIN psifi U
BapyvalMoHHass KpuBas. Hopma peakuumn. HeHaciegcTBeHHass W3MeHUYMBOCTb. HacieactBeHHas
M3MeHUYMBOCTb. KoMOMHATHBHASS U3MEHUMBOCTh. MyTarjioHHast U3MeHUMBOCTb. MyTarun. Knaccudukarys
MyTalii: TIpsiMble ¥ 0OpaTHbIe MyTal[iH, Bpe/IHbIe U TI0Jie3Hble, sifiepHbIe U UTOIIa3MaTHUeCKye, OJIOBbIe
Y coMaTrhyeckue. ['eHHble, TeHOMHbIE M1 XPOMOCOMHBIe MyTalvy. [Toumnionivs v aHeyraouusl.

Pa3zden 13.IlepcoHanu3zupogaHHas MeOuyuHa u 2eHHasi mepanus. CnopmueHas 2eHemuKa

[TepcoHanu3upoBaHHas MeJULMHA U reHHas Teparnusi. ['eHeTUUeCKui MacropT yesioBeKa. BrisiBrieHue
VH/VBUYyaTbHbIX ocobeHHOCTeM MeTabo/m3Ma (HermepeHOCUMOCTb JIAKTO3Bbl, asIKoToJIsh).
ITepcoHam3upoBaHHasi (repcoHU(UIMPOBaHHAsE) MeAWLMHA. VIHAWBUAYanbHBIA TI0[00p JIEKapCTBEHHBIX
cpeactB. dapMakoreHeTHKa.

Moneky/nisipHO-TeHeTUUeCKHe MapKepbl CIOPTUBHBIX 3aZlaTKOB U TeHeTHYeCKOe TeCTUpPOBaHHE B
criopte. ['eHeTMueckWe acmeKTbl TPEHUPYEMOCTH  CIOPTCMeHOB. ['eHHblM  gonuHr.  OTiduus
pacrnpoCTpaHEHHOCTH TeHeTUUeCKUX BapUAHTOB Yy pa3Hbix Hauuil. ['eHHass Tepanus. ['eHeTmyeckas
MozaubUKalus KJIeTOK uesoBeka. MeTo bl BBeieHus1 uy>kepogHovi JIHK B KieTKu. Y criexu reHHOW Teparivu.
Buostrueckue Borpocsl

Pa3den 14. PeweHue 3a0ay No8bIUIeHHO20 YPOGHS C/I0HCHOCMU.



Peliienne 3dd4 Ha pda3Hbl€ TUIIBI HAC/I€JOBAHUWAA. Peitienue 3a/id4d I10 HOH}UIHL[HOHHOﬁ reHeTHkKe.

Perienue 3a/1au o MOJIEKY/ISIPHOM TeHETUKe



IVIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA YYEBHOI'O KYPCA «'EHETUKA» HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

W3yuenne kKypca «['eHeTHKa» B CpeJjHel IIKOJIe HampaBjieHO Ha AOCTKeHWe OO0YJarolMMUCS
CJIeAYIOIIMX pe3y/bTaToB, OTBeuarolux TpeboBaHusiM PI'OC K OCBOEHHIO OCHOBHOHM 00Opa3oBaTebHOM
TIPOrpaMMBbI CpeTHET0 0011[ero 00pa30BaHusI.

JIMYHOCTHBIE Pe3y/IbTaThI

JIMUHOCTHBIE pe3y/bTaThl OCBOeHUsT yueOHOro Kypca «I'eHeTHKa» COOTBETCTBYIOT TPaJMIIMOHHBIM
POCCHUMCKUM COLIMOKY/IbTYPHBIM M [[yXOBHO-HPABCTBEHHBIM I[eHHOCTSIM W TpeJyCMaTpUBalOT TOTOBHOCTh
00ydJaromuxcss K CamMOpa3BUTUIO, CAMOCTOSITEIBHOCTH M JIMUHOCTHOMY CaMOOIIPe/e/IeHHI0, Haaudue
MOTHBAI[UM K Iie/IeHarpaB/IeHHONW COLMabHO-3HAUMMOM /1eATeIbHOCTH, C()OPMUPOBAHHOCTh BHYTPEHHEH
MO3WLIMK JIMYHOCTH KAaK 0CO0O 1IEHHOCTHOTO OTHOIIEHUS K cebe, K JIOASM, K JKM3HH, K OKDPY’Karoleu
TIPUPOJHOM cpe/ie.

JINUHOCTHBIE pe3y/bTaThl OTPaXkalOT CPOPMUPOBAHHOCTh TMATPUOTUUYECKOTO, TPa’KIaHCKOTO,
TPY/IOBOT0, 9KOJIOTMUECKOT0 BOCITUTaHMsI, [IEHHOCTH HayUHOI'0 TI03HAHHUS U KY/IbTYPhI 3/[0POBbSI.

ITampuomuueckoe eocnumaHue

dopMrpoBaHHe [IEHHOCTHOT'O OTHOIIIEHUS K OTeUueCTBeHHOMY UCTOPUYeCKOMY M HayUHOMY HaCJIe/Ihi0
B 00/1aCTU TeHeTUKU; CIIOCOOHOCTHU OLeHWBAThb BKJ/aJ, POCCHUMCKUX YueHbIX B CTaHOBJeHWe U pa3BUTHE
reHeTHKH KaK KOMITOHEHTa eCTeCTBO3HAHHS; MOHUMaHUs 3HAUeHWS HayKU MeHeTHKW B MO3HAaHUM 3aKOHOB
TIPUPO/IBI, B KM3HU YesI0BeKa M COBPEMEHHOT0 0011[eCTBa, CIIOCOOHOCTH B/a/IeTh [0CTOBEPHOU MH(pOPMaLrei
O TIepeJIOBbIX AOCTWKEHUSX MUPOBOM U OTEUEeCTBEHHON TeHeTWKU; 3aUHTePeCOBAHHOCTH B TOJyYeHUU
reHeTUUeCKUX 3HaHWUM B L[e/ISIX TOBBIIIeHHsT 00Iel Ky/lbTypbl, (YHKI[MOHAJBHOW W eCTeCTBeHHOHAyUHOM
IPaMOTHOCTH;

I'pasicdanckoe eocnumatue

dopmupoBaHHe CIIOCOOHOCTH OTIpeesisiTb COOCTBEHHYIO TIO3WLMI0 TI0 OTHOIIEHWIO K SIB/IEHUSM
COBPEMEHHOW J>XM3HU U OOBACHATh €€; yMeHWs YYWUThIBaTb B CBOUX JeMCTBUSAX HeO0OXOAMMOCTb
KOHCTPYKTHBHOT'O B3aUMOZIEMCTBUSI JHOflel C pa3HbIMU YOeXXIeHUSIMU, KYJbTYPHBIMU LIEHHOCTSIMH U
COLMA/IbHBIM T10JI0YKeHHEeM; 0CO3HaHUsI He0OX0AMMOCTH CaMOPA3BUTHS M CAMOBOCITUTAHUSI B COOTBETCTBUU C
o011jeueI0BeUeCKIMH LIEHHOCTSIMU U H7leaiaMH TPaXKJaHCKOTo 001IjecTBa; TOTOBHOCTH K COTPYZHUYECTBY B
MpoIiecce COBMECTHOTO  BBITIOJIHEHWsT y4ueOHBIX, TI03HABaTe/JbHBIX W HWCC/Ie[0BaTeIbCKAX — 3afiad,
YBa)KUTETBHOT'O OTHOIIIEHHSI K MHEHUIO OTIIOHEHTOB IIPU 00CY)KJeHUH TpobeM 0011je0M0I0ruueckoro
TeHeTUYEeCKOTO COZIeP>KaHuUS;

IJeHHOCMb HAY4YHO20 NO3HAHUS

dopMypoBaHWe MHMPOBO33DEHHs, COOTBETCTBYIOIIEIO COBDPEMEHHOMY YDOBHIO pa3BUTHS HayKU
reHeTHKH, MPe/ICTaB/IeHUI 0 B3aUMOCBSI3H Pa3BUTHSI METO/IOB U TEOPeTUUYeCKUX 0000IIeHHI B reHeTHKe Kak
Ba)KHEMIlel OTpac/i eCcTeCTBO3HAHMS; CIIOCOOHOCTH YCTaHAB/IMBAaTh CBs3b MEXAY TMPOrPeCCUBHBIM
Pa3BUTUEM TE€HETUKH W PelIeHWeM COLUA/bHO-3TUUECKUX, SKOHOMHUECKHUX U IKOJIOTHUECKUX MpobsiemM

yesioBeyeCTBa, Y6€)K,E[€HHOCTI/I B ITI03HAHWH 3dKOHOB ITPUPOABLI 1 BO3MO>XHOCTHU MCITI0/Ib30BAHHSA ,I[OCTI/I)KEHI/II\/,I



TeHeTUKA B pelleHrH TpobseM, CBSi3aHHBIX C PaLMOHAIBHBIM TIPUPO/OTO/IB30BaHUEM, obecrieueHHeM
YKU3HeesTeTbHOCTH YesloBeKa 1 001iecTBa.

dopMHpOBaHKe TM03HABATeNbHbIX MOTHBOB, HAalpaBJe€HHbIX Ha TOJyuyeHWe HOBBIX 3HAHUH TI0
reHeTHKe, He0OXOUMBIX /IJIs BLIDaOOTKH 11e/1ecO00pa3HOro MOBeIEHHUs B [IOBCeHEBHOM >KU3HU U TPYAOBOM
JlesITe/TbHOCTH B T1eJISIX COXPAHEHUsI CBOETO 3/J0POBbS;

Kyabmypa 300poebs

dopMupoBaHWe TOHUMaHUs IIEHHOCTH 37I0pOBOr0 M Oe3omacHOro obpasa >Ku3HH, OepekHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U MICUXUUYECKOMY 3/]0POBBIO,
L[eHHOCTH TPaBU/I WHAWBUAYAJBHOTO M KOJUIEKTMBHOTO 0e301MacHOro TOBe/leHUsT B Upe3BbIYalHBIX
CUTyal[sIX TIPUPOJHOTO W TEXHOTeHHOTO XapakTepa, MpaBW 340pOBOro o0Opa3a >KU3HW, OCO3HAHUS
TOC/Te[ICTBUM U HENpHATHS BPEeAHBIX TPHUBbIUEK (YroTpeb/sieHusl anKorosisi, HapKOTUKOB, KYPEHHs),
CMOCOOHOCTH M TOTOBHOCTH COOJIIOAIATh Mepbl PO(MUIAKTUKY BUPYCHBIX U IPYTUX 3a00/eBaHMH, MpaBuia
ToBeZieHus 10 0becrieyeH0 6e30MacHOCTH COOCTBEHHOM KU3HEAeATeIbHOCTY;

Tpyooeoe eocnumatue

dopmupoBaHie TOTPeOHOCTH TPYAWUTHCS, YBa)KeHUS K TPYAy € JIOASM TPyZAd, TPYAOBBIM
JNOCTKEHUSIM, WHTepeca K TMPAKTUUeCKOMY H3yueHHUI0 O0COOEHHOCTeH pa3/IMuHbIX BUJOB TPYJOBOM
JesITe/TIbHOCTH, B TOM UKCJ/Ie Ha OCHOBE 3HaHUM, MTOTy4aeMbIX ITPU U3YUYeHUH Kypca «I eHeTHKa», 0CO3HaHHOTO
BbIOOpA HampaB/IeHWs] TPOZAO/DKEHUs 00pa3oBaHUsI B JajibHEMIIeM C y4eTOM CBOMX WHTEPECOB W
criocoOHOCTeH K OMOJIOTMU U FeHeTHKe, B UaCTHOCTH;

dopmMHpoBaHKe KOMMYHUKATHBHON KOMITETEHTHOCTA B 00pa30BaTe/IbHOM, 06IIeCTBEHHO TM0JIe3HOM,
yueOHO-KCCIeIoBaTeIbCKOM, TBOPUYECKOM U IPYIUX BUJAX [1esTe/TbHOCTH;

JKos102uuecKoe gocnumaHue

dopmupoBaHKe CIIOCOOHOCTH UCTIO/IB30BaTh MPHOOpeTaeMble MPU U3yYeHUH Kypca 3HaHUS U YMeHHUSI
npy peleHVH TPoO/eM, CBS3aHHBIX C PalOHAIBHBIM TIPHUPO/ONO/IB30BaHNEM (COOJIFO/IEHUS TIPaBUIT
TIOBeZIEHUs] B TIPUPOJie, HAMpaBle€HHBIX HAa COXPaHEHHe pABHOBECHSI B JKOCHCTEMAaxX, OXpaHy BU/IOB,
9KOCHCTeM) Orochepshl.

MeranpegMeTHbIe pe3y/abTaThl

B cocraBe MeTarnpeiMeTHBIX Pe3y/IbTaTOB OCBOEHHS yueOHOTro Kypca «['eHeTHKa» BBIJe/ISIOT:

o 3HauuMble s ()OPMHUPOBaHWS MUPOBO33PEHMs OOyUaroI[uXcsi OOIeHayuHbIe TTOHSATHUS
(3aKOH, 3aKOHOMEPHOCTb, TEOPHsl, TPUHI[UI, THUIOTe3a, CHCTeMa, MPOLeCcC, SKCIIEPUMEHT, UCC/Ie[J0BaHME,
HabO/moieHre, U3MepeHue U JIp.);

o YHUBepCa/ibHble yueOHbIe eHCTBUS (TT03HAaBaTe/TbHbIE, KOMMYHUKATUBHbBIE, PETY/ISITUBHbIE),
KOTOpble 00ecrieurBarOT (OpMUpPOBaHWE T'OTOBHOCTM K CaMOCTOSITE/IbHOMY TUIAHMDOBAaHUIO U
OCYIIIeCTB/IEHHIO yueOHOM, TT03HaBaTeIbHOUM U yueOHO-HCC/Ie10BaTeTbCKOMN /IeSITe/TbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBeEPCA/IbHbIE yUe0HbIe /JefiCTBUS

Ba3zoebimu no02uyeckumu oeticmeusamu



o yMeHHe HCTO/b30BaTh MPU OCBOEHWH 3HAaHWU TIpHeMbl JIOTHUeCKOTO MbIIIeHUsl (aHalu3,
CUHTe3, KnaccudUKalysi, 000011ieH1e), paCKPbIBaTh CMbIC/T K/TFOUEBBIX TeHETUUECKHX TTOHATHH (BBIZE/IATh UX
XapaKTepHbIe TIPU3HAKH, YCTaHAB/IMBaTh B3aUMOCBSI3b C IPYTUMH TOHSATHSIMH), UCII0/Ib30BATh MIOHATHS JIJIs1
00BSICHEHUST OT/e/TBbHBIX (DAKTOB U SIBJIEHUM, COCTAB/SIOMIMX OCHOBY reHeTUYeCKUX MCC/IeIOBaHUIA; CTPOUTD
JIOTUUeCKHe pacCykaeHust (MHIyKTUBHEIe, e [yKTUBHBIE, TI0 aHAJIOTUH), /leflaTh BBIBO/bI U 3aK/TFOUEHHS;

o YMeHUSsI UCTIOb30BaTh Pa3/inyHble MOZe/bHO-CXeMaTUUecKue CpefCcTBa [Jisl Tpe/CTaB/IeHUs
CYIIIECTBEHHBIX CBSI3eli M OTHOILIEHWM B H3yuaeMbIX OOBEKTaX, a TaKKe TMPOTHBOPEUMH Pa3HOTO po/a,
BBISIB/IEHHBIX B MHPOPMALIMOHHBIX UCTOUHHKAX;

Bazoeble ucciedogamenbcKue deticmaust

o YMEHUH TP OpraHu3allid W TIPOBeJieHUH Y4yeOHO-UCC/IeZloBaTe/IbCKOM W TIPOEKTHOM
J1esiTe/IbHOCTH 110 TeHeTHKE: BBISIB/ISITh U (Y OPMY/TUPOBATh MPOOIeEMY, CTaBUTh BOIIPOCHI, BBIJBUTAaTh TUTIOTE3Y,
JlaBaTh OTIpe/ie/IeHus] MIOHATHSIM, CHCTEeMaTU3UPOBaTh U CTPYKTYPUPOBATh MaTepuar; Hab/toAaTh, MPOBOIUTD
9KCTIEPUMEHTBI, [Ie/laTh BBIBOJbI W 3aK/IOUEHMs], aHAJIM3UPOBaTh COOCTBEHHYIO TO3UWIIMI0; OTHOCHUTE/ILHO
JIOCTOBEPHOCTH T0JIyYaeMbIX B XO/le IKCTIEPUMEHTa Pe3y/bTaToB;

Pa6oma c uHgopmayueti

o YMEeHHUSI BECTH TOMCK WHGOPMAIUM B Pa3/MUYHBIX UCTOUHHKaX (TeKCTe yueOHOro rmocobws,
Hay4YHO-TIOMY/ISIPHOM JUTepaTtype, OWOJIOTHYECKUX CJIOBApSIX U CIIPABOYHMKAX, KOMITBIOTEPHBIX 0a3zax
JAHHbIX, B VIHTepHeTe), aHa/IM3MpOBaTh, OIleHMBAaTh MH(MOPMAIMI0O U TI0 Mepe HeoOXOJUMOCTH
npeoOpa3oBbIBaTh €€; TIpUOOpeTeHHe OMbITa WCIO/Ib30BaHUS HMH()OPMAaIMOHHO-KOMMYHUKAI[UOHHBIX
TeXHOJIOTHH, COBEPIIIEHCTBOBAaHUE KYJ/IbTYPbl aKTUBHOT'O UCTIO/Tb30BAaHUSI Pa3/TMUHBIX TIOMCKOBBIX CUCTEM;

o yMeHHe WCII0/Ib30BaTh U aHAJM3UpOBaThb B TIporjecce y4yeOHOW HCC/IeZ0BaTe/TbCKOU
JesiITeIbHOCTH  TI0JTydaeMyt0  WHGOpMalMi0 B Iie/iiX  TPOTHO3WPOBAHUS — PaCTpOCTPAHEHHOCTH
HacJIeICTBeHHBIX 3a00/1eBaHUA B TIOC/IeIYOLIUX TIOKOIEHUSX;

KommyHukamueHbiLMu yHUGepcaibHbIMU yueOHbIMU Oelicmeusimu

o yMeHue MPUHKUMAaTh aKTUBHOE yJacTHe B Ihajiore Wik JUCKYCCHM TI0 CYIIeCTBY 00Cy»K/1aeMoi
TeMbl (3aZlaBaThb BOTIPOCHI, BBICKA3bIBaTh CYXK/EHHS OTHOCUTETHHOTO BBIMOJIHEHUS TIpPe/jiaraeMou 3ajiauw,
YUUTBIBAaTh HHTEPECHI U COTJIACOBAaHHOCTh MO3ULUMN APYTUX YUYACTHUKOB JUCKYCCHH);

o npuobpeTeHue OITbITa MPe3eHTal[UH BHITIOJTHEHHOT'O YKCTIepUMeHTa, yueOHOT 0 MPOeKTa;

Pezy1smueHble yHU8epca/ibHble yueOHble delicmeust

o YMEHUS CAaMOCTOSITE/TbHO OTIPe/IeJISATh 1e/TH JesITeTbHOCTH U COCTAB/ISATh TUIaHbBI JIeITe/TbHOCTH;
CaMOCTOSITE/ILHO OCYIIIeCTBISITb, KOHTPOJHUPOBaTh M KOPPEKTUPOBATh CBOIO JleATeTbHOCTD; UCII0/Th30BaTh BCE
BO3MOYKHBIE PeCYPChI /Il IOCTHKEHHsI TTOCTAB/IEHHBIX 1ie/1el; KOPPeKTHPOBaTh MPe/IJIOXKEHHBIM arOpUTM
JIeMCTBUM TIPY BBITIOJTHEHUH 3a/IaHUH C yUETOM HOBBIX 3HaHUI 00 M3yyaeMbIX 00bEKTax;

o yMeHHUsI BbIOMpaTh Ha OCHOBE T€HETHMUECKWUX 3HAHWM 1]e/IeBble U CMBIC/IOBBbIE YCTAaHOBKU B
CBOUX JIEMCTBUSIX W TIOCTYINKAX I10 OTHOIIEHWIO K JXMBOW TIPUPOJIe, CBOEMY 3/I0POBbI0 U 3[]0POBBIO

OKDY>KalOILIUX.

IIpesmeTHBbIe pe3y/bTaThl



B cocTraBe mpeMeTHBIX pe3y/IbTaTOB 10 OCBOEHUIO COZIep>KaHMsl, YCTAHOBJIEHHOTO JJaHHOW paboueit
NIpOrpaMMOM, BbIZeJISIOT:

. 0CBOeHMe 00yYarIUMHCS HayYHbIX 3HAaHWUM, YMEHUH 1 CIIOCOOO0B JIeMCTBUH, CrierruduyecKux
[l HayKu «I'eHeTuKa»;

o BU/IbI ZIeSITeTbHOCTH TI0 TIOTyUeHWI0 HOBOTO 3HaHUsI, er0 MHTePITPeTaLyH, Tpeo0pa30BaHUIo0 U
NIPUMEHEHUIO B Pa3/IMYHbIX YUeOHBIX CUTYaLMSAX U peabHbIX )KU3HEHHbIX YCIOBUSX.

ITpedomemHble pe3ys1bmambl ompaxcaiom c(h)opMupo8aHHOCMb:

1) ymeHus pacKpbIBaTh CYIIIHOCTb OCHOBHBIX ITOHSITUM F'€HeTUKU: HaC/1e,CTBEHHOCTb, U3MEHUYUBOCTD,
(deHOTHI, TEeHOTHUI, KapyOTHI, THOpHJ, aHaJM3MpYyIOIlee CKpelBaHUe, CLeIUIEHHOe Hacje/0BaHHe,
KPOCCUHIOBep, CeKBeHMPOBaHUe, F'eH, TeHOM, ToIMMepa3Hasi LielHasi peakLus, JT0KYyC, alje/lb, TeHeTUUeCKUI
KO/, 5KCIIpeccHsi TeHOB, ayTOCOMbI, NTIeHeTPAaHTHOCTb T'eHa, ONEepOH, perviMKallys, pernapalys, CrIaliCHHT,
MoguduKalus, MyTareHHeld ¢akrtop (MyTareH), MyTauuyd (T€HOMHbIe, TeHHble, XPOMOCOMHBbIE),
LIUTOT/Ia3MaTHuUecKasi Hac/ie[CTBEHHOCTh, TeHO(OH/, XPOMOCOMBI, TeHeTHJecKasi KapTa, TMOpHAu3arys,
COpT, MOPOJA, MHOPUVHT, TeTepo3uC, TOMUIVIOUNS, MyTareHe3, KaHL[epOreHbl, KJIOHUPOBaHUE; YMeHMUs
BBIAB/ISAITb B3aMMOCBSI3b TOHSATUM, MCIIO/b30BaTh Ha3BaHHblE IIOHATHS IIPU Ppa3bsiCHEHWH BaKHbIX
610/I0rYeCcKUX 3aKOHOMepPHOCTel;

2) yMeHHUsI PaCKpbIBaTh CMbBIC/I OCHOBHBIX TTOJIOYKEHUH BeyIIUX OHMOIOrMYecKUX TeOpUH, THUTIOTe3,
3aKOHOMEPHOCTeH;

3) npe/icTaB/IeHHI O MOJIEKY/ISIPHBIX U KJIETOUHBIX MeXaHHW3MaX Hacjie[J0BaHUs reHOB; 00 OCHOBHBIX
MpaBWiax, 3aKOHaX W MeTo/ax M3yueHHs HacC/Ae/CTBEHHOCTH; O 3aKOHOMEPHOCTSX HW3MEeHUMBOCTU
OpraHu3MOB; O POJIM TeHeTUKU B (POPMHUPOBaHUM HayYHOTO MUPOBO33peHUsI U BK/Iajle TeHeTHUeCKUX TeOpUi
B (opMHpOBaHMe COBPEMEHHOW eCTeCTBeHHOHAyYHOM KapTWHbl MHUpPa; O Ppa3BUTUM COBPEMEHHBIX
MeJULMHCKUX U CebCKOXO035IMCTBEHHBIX TeXHOJIOTHH.

4) yMeHMs WCII0/Ib30BaTb TEPMUHOJIOTMIO W CHMBOJIMKY TeHeTUKA IIpU pa3bsCHEHUU Mep
npodU/IaKTUKK Hac/ieICTBeHHbIX W BUPYCHBIX 3a00/ieBaHU, TOCIeCTBUNA BAUSHUS (PAKTOPOB pHCKa Ha
3/10pPOBbe YeJIOBeKa;

5) yMeHus IPUMEHSATh I0J/lyuyeHHble 3HaHUS [J11 MOZeJIMPOBaHUsl U IPOTHO3UPOBAHUS 10C/Ie/ICTBUI
3HaUMMBbIX OH0JIOTMUECKUX HCCIIe/J0OBaHUM, pellleHNsl TeHeTHUeCKUX 3a/ia4 Pas/IMyHOro YpOBHSI CJIOXKHOCTH;

6) ymMeHMs OpUEHTHPOBaTbCSl B CUCTeMe II03HaBaTe/IbHBIX LIEHHOCTeM, COCTaB/SIOIIMX OCHOBY
reHeTUYeCKOM rpaMOTHOCTH, WUTFOCTPUPOBAThL TIOHMMaHHe CBSI3U MeXy OMO/IOrHuecKMMY HayKaMU, OCHOBY
KOTOPOM COCTaBJIsieT OOLIHOCTh MeTO0B HAYYHOTO TTO3HAHUS SIBJIEHUH KUBOU TIPUPO/IBL.

[pescTaBieHHBI B IporpaMMe TiepeueHb TpeJMETHBIX Pe3y/JbTaTOB OCBOEHHs yuyeOHOro Kypca
«['eHeTuKa» orpefiesieH C yueToM TpeOoBaHMM K pe3yjbTaTaM OCBOeHHsl Kypca «OOiiell 6uosorumn»,
JOCTIKeHHe KOTOPBIX ITPOBEPsIeTCs Ha YT/Ty0/IeHHOM YPOBHE B PAMKaXx eJMHOTO roCy/JapCTBEHHOT 0 9K3aMeHa
KakK 0JJHOM 13 (hOpM roCyilapCTBEHHOM UTOTOBOM aTTeCTALMH BHITyCKHUKOB TI0 OHOJIOTHH.

YMK BkJ/rouaer:



[lpumepHyto pabouyto miporpammy «['eHetka» (ans  10-11 kmaccoB obpa3oBaTesbHBIX
opranusauuii), M.: [Ipocsewenue, 2021

Ienetnka:10-11 kmaccel: yuebHoe nmocobue/coct. Kysemun U.B. — M.: IIpocBernenue, 2021.



TemaTuueckoe IJ/IaHUPOBAHHUeE

Ne | Ha3BaHue pa3fesioB U TeM KonuuectBo yacos OJIeKTPOHHbIE
Bcero Kontponbhbie | [IpakTueckre | pecypchl
paboThI paboTbI

10 knacc

1 Bepnenue. I'eHeTika — Hayka o | 1 0 0
Hac/e[CTBeHHOCTH U
HM3MEHUYUBOCTH.

2 HyxkenHOBBIE KUC/IOTHI - OCHOBA | 3 0 0,5
HacJ1eICTBEHHOCTH

3 Jlokanu3anus Hacae[CTBeHHOM 4 0 0
vHbopMaLn

4 Peanu3aiusi Hac/ieJCTBeHHOMN 6 0,5 2
vHopMaLu

5 ['eHeTvKa pa3BuTHS 5 0,5 0

6 MonekynsipHO-TeHeThYecKue 7 0,5 0
MeTO/bl

7 CexkBeHHMpOBaHUe HOBOT'O 4 0 0
MOKOJIeHUsI
Pe3eps 4 1 0
Htoro 34 2,5 2,5

11 knacc

8 Bbuotexnosnorus. ['enHas 1
HWH)KeHepusi

9 Knerounas unxeHepus 1

10 | I'eHeTuiKa yesioBeKa 9 3

11 | I'eHeTHKa moMysILUi 2 1

12 | 'eHeTUUeCKHe OCHOBBI CeJIeKLIUU | 2

13 | OCHOBHBIE 3aKOHOMEPHOCTHU 8 1 3
HacJ/1eZICTBEHHOCTU U
HM3MEHUYUBOCTU

14 | IlepcoHanu3vpoBaHHas 3
Me/IULIMHA U FeHHasi Teparusi.
CnopTuBHasi reHeTHKa




15 | PemeHue 3a/1a4 MOBBIIIIEHHOTI'O 7 1 6
YPOBHSI CJIO)KHOCTU
Utoro 33 2 13
Bcero 3a kypc 67 4,5 15,5
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