IIporpamma
BHeypouHOM JeATeJIbHOCTH
«PEHIEHUE BUOJIOI'MYECKHUX 3ATAY»
10-11 kaacc



IMosicuuTenbHAA 3aIMCKA

ITporpaMMa BHEYypOUHOI1 ieATenbHOCTH «PelieHre 0MoJornyeckux 3a1aqy» npeIHa3HaueH s
yuanuxcs 10-11 kiaccoB cpeaHei MIKOJbI.
[Iporpamma Kypca paccuuTana Ha 2 rojia 00y4eHus:
34 gaca (1 vac B Henento) B 10 knacce u 34 gaca (1 gac B Heneno B 11 kimacce).

AKTyaJIbHOCTh YMEHUS PeIIaTh OMOJIOTHYSCKUE 3a/1a4u BO3PACTAET B CBSI3U ¢ BBeneHuem EI'D
1o OMOJIOTHH, a TAKXKE C HEOOXOUMOCTHIO IPUMEHSTh 3HAHUS, TIOJyYeHHBIC HA YPOKaX U
BHEYPOUHBIX 3aHATHUAX, Ha MpakTuke. [Iporpamma «Pemenre OMOI0rHYECKUX 3a1a4u» He
TOJIBKO PAaCIIUpPSIET U CUCTEMATU3UPYET 3HAHUS YIAITUXCS, HO U PACCMaTPUBACT OCHOBHBIE
00111601 0JIOrMYeCKUe TTOHATHS U 3aKOHOMEPHOCTH, a TAK)K€ HOCUT MTPAKTUKO-OPUEHTUPOBAHHBIN
xapaktep. BaxkHast poiib OTBOAMTCS MPAKTUIECKON HATIPABICHHOCTH TPOTPAMMBI KaK
BO3MO>KHOCTH KaueCTBEHHOM MOATOTOBKHM K 3amanusm EI'D.

Pemenue 3a1a4y mo OMOJIOTHH Ta€T BO3MOXKHOCTD JIy4Ille TO3HATh PyHIaMEHTIbHEBIE
00111e0M0JIOrMYeCKUE TTOHATHS, OTPaXKAIOIUE CTpOeHNEe U (DYHKIIMOHUPOBAHHE OMOJIOTHUECKHUX
CUCTEM Ha BCEX YPOBHSX OpPTaHM3AIINH KU3HU. PelieHne 3a1ad mo3BoysieT TaKKe

yrayOuTh M 3aKPENUTh 3HAHUS 110 pasjenam oouieit ouonoruu. OcoOblil akIIeHT B TpOrpaMMe
JIAHHOTO Kypca ClieJlaH Ha BBINIOJIHEHUE PA3HOOOPA3HBIX 3a/IaHUM 110 MOJIEKYIISIPHOM OMOJIOTHH,
a TaKKe 3a/1a4 10 TeHeTUKe, KJICTOYHOMY YPOBHIO OpraHu3aluu KUBoH mpupobl. Kypc tecHo
CBSI3aH C ypOKaMH OOIIei OMOJIOTHH M PEKOMEH/IOBAH yUYaIllUMCsI, KOTOPBIC YBJICKAIOTCS
OuoJorueil 1 roTOBATCS K MOCTYIUICHUIO, COOTBETCTBYET TpeboBanusM denepanbHOro
INocynapcrBennoro Ob6pazoBarenbHoro Ctangapra. ['eHeTHUeCKre, MOJIEKYIISIPHBIC 3aa4n
BKJIIOUEHBI B Kogudukaropsl EI'D o 6uonoruu, npuieM B CTPYKType IK3aMEeHAIIMOHHON
pabOThI CYUTAFOTCS 33 TAHUSIMH TTOBBIIICHHOTO YPOBHS CJIOYKHOCTH.

[IporpaMma geMOHCTpUPYET CBA3H OMOJIOTHHU, B TIEPBYIO OYEPE/lb, C MEIUIIUHOM, CEIEKIHEH.
Heab: yrmyOuTh 3HAHUS yYAIIUXCS O MOJICKYJISIPHBIX OCHOBAX KM3HU M HAyYUTh PeliaTh
3aJ]a4M 110 MOJIEKYJISIPHON OMOJIOTHH U TeHETUKE PA3HOTO YPOBHS CIOKHOCTH.

3agauu.

- PacIIMPHUTh U YIITYOUTH 3HAHUS 110 MOJICKYJIIPHOW OMOJIOTUU M TEHETHKE;

- pa3BUBaTh 00IEyYeOHbIE M MHTEJUIEKTYaIbHBIE YMEHUSI CPABHUBATH U COTIOCTABIISITh
OMOJIOTHYECKHEe 0OBEKTHI, AHATM3UPOBATh MOJYUYEHHBIC PE3YIbTAThI, BBISBIISTH IPUIUHHO-
CJIEJICTBEHHBIE CBS3H, 00001IaTh (haKThI, ENaTh BEIBOIBI

- COBEPIIIEHCTBOBATh YMEHUE PEIIaTh TEKCTOBBIC U TECTOBBIC 3a/1a4H;

- BOCITUTHIBATh HA MIPUMEPE HOBEHIIINX OTKPHITHI B OMOTEXHOJIOTUHU YOEKIEHHOCTh B
MO3HABAEMOCTH TIPHPOJIBI.

CogepxaHue Kypca TECHBIM 00pa3oM CBSI3aHO C MMPOTPAMMHBIM MaT€pUAIOM Pa3/IeioB
OMOJIOTHH, U3y9aeMbIX B OCHOBHOMW M CTAPIIICH MIKOJIaX: OCHOB IIUTOJIOTHH, MOJIEKYJIIPHOM
Ouonoruu, ONOXUMHUHM, T€HETHKH

I[nanupyemMble pe3yJjbTaThl 0CBOEHHS Kypca «PelieHue reHeTHYECKUX 32129,
JInuHOCTHBIE Pe3yJIbTATHI OTPAKAIOTCSA B MHIAMBUAYAIbHBIX KAUeCTBEHHBIX CBOMCTBAX
yUanmxcsi, KOTOPhIC OHH JIOJKHBI TPHOOPECTH B MPOIIECCE N3YICHHS TPOTPAMMBI BHEYPOUHOM
JIeITeIbHOCTU «PeleHrne OMOIOrHYSCKUX 3aau)

-yYMETh PeaTM30BBIBATh TEOPETUICCKHE ITO3HAHUS Ha MMPAKTHKE,

-BUJIETh 3HaYCHNE O0YUYCHHUs JIJIs IOBCEAHEBHOM KU3HU M OCO3HAHHOTO BBIOOpa Mpodeccuu;
-IIPOBOJIUTH Pa0OTy HAJ OMTUOKAMHU JIJIsl BHECCHHSI KOPPEKTHB B YCBaWBaeMbIe 3HAHUS;
-HCTIBITHIBATH JTFOOOBD K MPUPOJIE, YYBCTBA YBAKECHHSI K YICHBIM-OMOIOraM, TeHETUKaM
-IIPU3HABATH MTPABO KAXKJOTO HA COOCTBEHHOE MHEHHUE;

-opMUpPOBATH IMOIIMOHATEHO-TIONIOKUTEFHOE OTHOIIICHHE CBEPCTHUKOB K ceOe uepes
r1y0oKoe 3HaHue OMOJIOTHYECKON HAyKu;

-TIPOSIBJISITH TOTOBHOCTH K CAMOCTOSITEIbHBIM TIOCTYITKAM | JIEHCTBUSM Ha OJaro mpupo/Isl;
-yMETh OTCTauBaTh CBOIO TOYKY 3PEHHUS;

-KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKaM, HECTH OTBETCTBEHHOCTH 3a MX MOCIEICTBHS,
-YMETh CIIYIIATh U CIIBIIIATE JIPYroe MHEHUE, BECTH TUCKYCCHIO, YMETh OIEPHPOBATH PaKkTaMu
KaK JIJIs I0Ka3aTenbCTBA, TaK U IS OMPOBEP>KEHUS CYIIECTBYIONIEIO MHEHHUSI.



MeTanpeaMeTHbIe Pe3yJIbTAThl XapaKTEPU3yIOT YPOBEHb CPOPMUPOBAHHOCTH YHUBEPCATBHBIX
CIOCOOHOCTEH yJaIuxcst, IPOSBIISIONINXCS B TIO3HABATEILHON U MPAKTHUECKOW TBOPUECKOM
JEeSITebHOCTH

ITo3naBartenbHbie YY/I:

-yMeHHE paboTaTh ¢ TEKCTOM, BBIIEIATh B HEM INIaBHOE;

-yMEHHE BBIOMPATh CMBICJIOBbIC €AMHULIBI TEKCTA U YCTAHABIMBAIOT OTHOILICHUS MEX/1y HUMHU;
-yMeHHe paboTaTh ¢ pa3IMuHbIMU HCTOUHUKAMH HH(pOpMaLMU, TPe0oOpa30BbIBaTh €€ U3
OJTHOU ()OPMBI B IPYTYIO, BBIACIATH IJIABHOE B TEKCTE, CTPYKTYPUPOBATh YU€OHBIN MaTepua;
-yMEHHE CTPYKTYpUPOBaTh Y4eOHBIN MaTepual, BbIJICIATh B HEM IJIaBHOE;

-YMEHHE /1aBaTh XapaKTEPUCTUKY OCHOBHBIM THIIaM OMOJIOTUYECKHX 3a/1a4.

PeryastuBubie YY/I:

-BJIAJIETH SI3BIKOM IIPEIMETA; - 3HAIOT BKJIA/ BBIAAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOTHH;
-F€HETUYECKYI0 TEPMHHOJIOTUIO U CUMBOJIUKY;

-3HAIOT BJIMSIHUE HETATHBHBIX ()aKTOPOB HA TEHETUYECKUE U3MEHEHUS;

-HECYT 3HaHMsI OKPY>KAIOLIUM O OMOJIOTHYECKUX 3aKOHOMEPHOCTAX

KommyHukaruBubie YY/I:

-y4aTcsi CaMOCTOSITEIbHO OPraHM30BbIBaTh YU€OHOE B3aMMOAEHCTBHUE B IPYIIIIE;

-00CY)KIat0T Pe3yabTaThl padOThI, BCTYNAIOT B UAJIOT, YYACTBYIOT B KOJUIEKTUBHOM
00CyXICHUY;

-paboTas 1o TIaHy, CBEpSATh CBOU JCHCTBHSI C IEIBIO M, IPU HEOOXOIUMOCTH, UCTIPABIISThH
OLIMOKH CaMOCTOSATEINBHO;

-IIPOSIBJISIFOT TOTOBHOCTH K OOCYXJEHUIO Pa3HbIX TOUEK 3pEHUs U BbIpaboTKe oOuieit
(TpymnmnoBoii) MO3UIINH;

-YMEIOT MPECTABIATH KOHKPETHOE COJIEPKaHKME U COOOINAaTh €ro B yCTHOU (opMme;
-0OMEHUBAIOTCS 3HAHUAMMU JUISI IPUHATHUS 3(P(PEKTUBHBIX COBMECTHBIX PELICHUH;

-yMeHHe paboTaTh B IpyImiax, 00MEHUBATHCS HH(OpMAIHEN C OJHOKIACCHUKAMH,
-3aM0JIHAOT TAOIUILy IO pe3ysIbTaTaM U3y4eHHUs PA3IUYHBIX KIaCCOB BEIECTB;

-YMEIOT IPEJCTAaBISATh KOHKPETHOE CO/IEP KaHUE U COOOIIATh €ro;

-MHTEPECYIOTCS Uy’)KUM MHEHUEM U BBICKA3bIBAIOT CBOE;

-YMEIOT CJIYIIATh U CJIBILATH APYT APYTa;

-yMEIOT IIPEJCTABIATh KOHKPETHOE COJIepKaHUe U cOO0IaTh €ro B MMCbMEHHOW U YCTHOM
dbopme

IIpenmeTHbIe pe3yJIbTaThl XapaKTEPU3YIOT OIBIT YYalIUXCs B IPEIMETHOM IEATEIBHOCTH,
KOTOpPBIN MPHOOpPETaeTCs U 3aKPeIIseTCsl B IPOLECCE OCBOCHUS yueOHOro MpeiMeTa

-3HalOT CUMBOJIMKY, KOTOpasl UCIOJIB3YETCS IPU PELIEHUH 3a/1ay;

- [IpeameTHbIe pe3yabTaThl XapaKTEPU3YIOT OMBIT YUAIIUXCS B IPEIMETHON AESITEIbHOCTH,
KOTOPBII MPHOOpETAETCS U 3aKPEILIAETCs B IIPOLIECCE OCBOSHUS y4eOHOTro MpeIMeTa

-3HAIOT CUMBOJIUKY, KOTOpasi HCIOJIB3YETCs IPU PELICHUH 3a/1a4;

OO0uue yueOHbIe YMEHHS, HABBIKH U CTIOCOOBI 1€ATEJIbHOCTH
Ilo3naeamenvnas oeamenrbHOCHb
OrnpenenieHne CTPyKTypbl 00bEKTa MO3HAHUS, TIOUCK U BBIIETIEHNE 3HAUUMBIX (PYHKITMOHATBHBIX
CBSI3€i U OTHOLUEHUN MEXAY YacTsIMU LEI0r0. Y MEHHE pa3/IeisATh MPOIECCHl HA ATAlbl, 3BE€HbS;
BBIJICJICHUC xapaKTepHHx HpI/ILII/IHHO-CJ'ICI[CTBCHHI)IX CBH3€ﬁ.OHp€H€H€HHC AICKBATHBIX
Croco0oB pelieHus: yueOHON 3aja4ui Ha OCHOBE 33/IaHHBIX alropuTMoB. KoMOuHUpOBaHue
N3BCCTHBIX aJ'IFOpI/ITMOB ACATCIIBHOCTHU B CI/ITyaHI/ISIX, HEC npennonarafomnx CTaHI[apTHOC
MPUMEHEHHE OJTHOTO U3 HUX. TBOpUecKoe peleHne yIeOHbIX U MPAKTUYSCKUX 3a/1a4: YMEHUE
MOTI/IBI/IpOBaHHO OTKa3bIBATHLCS OT 06pa3ua, HUCKAThb OpI/IFI/IHaJ'II)HI)Ie peH_IeHI/IH.
Hughopmayuonno-kommynukamuenas 0eamenbHoCcmb
HCHOJ’IBSOB&HI/I@ JJIA pemeHI/m IIO3HABATCJIIbHBIX U KOMMYHI/IKaTI/IBHBIX 3a1a4 paSJ'II/I‘—IHI)IX
HMCTOYHUKOB MH(POPMAITIH, BKIIFOYAs YHIIUKIIONENH, CII0BAPH, HHTEPHET-PECYPCHI U IPyTHE
0a3nl JaHHBIX.
Pechnexcuenan oeamenvnocmo
CamocrosiTenpHass OpraHu3alys yaeOHOW NeaTebHOCTH (TTI0OCTaHOBKA IIETH, TIJIAaHUPOBAHUE,
onpeJieJIeHue ONTUMAIBHOIO COOTHOILEHHUS LIENU U CPEJCTB U Ap.). BnageHue HaBbIkaMu
KOHTpOJ’IfI 1 OLICHKU CBOGI71 JCATCIIbHOCTH, yMeHI/IeM HpeJIBI/I}IeTB BO3MOXHBIC ITOCIICACTBU S
cBoux aeiictBuil. [lonck u ycTpaHeHne TPUYMH BO3HUKIIUX TpyAHOCTEH. OlIEeHMBAaHUE CBOUX



y4eOHBIX JTOCTIKCHUH, TIOBEJCHIS, YEPT CBOCH TUIHOCTH, CBOETO (PU3UUYECKOTO U
AMOILIMOHATBHOTO cocTostHMsI. Oco3HAHHOE OmpeieNieHue cepbl CBOUX HHTEPECOB U
BO3MOKHOCTEH. OTleHUBaHUE CBOCH JEATEIHLHOCTH C TOYKU 3PEHUS] HDABCTBEHHBIX, TIPABOBBIX
HOPM, 3CTETUYECKHUX IIeHHOCTeH. VICcmonp30BaHNe CBOMX MPAB U BHIMOJHEHNE CBOUX
00s13aHHOCTEHN KaK TpaXkJIaHNHa, Y4jeHa OOIIECTBa U yueOHOTO KOJUICKTHBA.

Coaep:xanue nporpammsl 10 kiacc.

Tema 1. Pemienne 3ana4 no mojiexyJisipHoit ouosoruu (104.)

Benenue. benku. benku-nonumepsl, CTpyKTYpbl O€TKOBOI MOJIEKYIbl, (DYHKIIUU OEIIKOB B
kierke.Pemenne 3a1a4 mo treme 6enku. buocuntes 6enka: kon JJHK, tpanckpunmms,
TpaHCIALUs — TUHAMUKa OnocuHTe3a Oeska, peuieHue 3a1a4. HykienHoBbIe KUCTOTHI:
cpaBuutenbHas xapakrepuctuka JIHK u PHK, pemenne 3agau. DuepreTuyeckuit
oOMeH:MeTab0I13M, aHa00JIN3M, KaTabOoIUu3M, aCCUMIIIALINS, JUCCUMUIISIIUS; TAIIbI
HHEPTeTUYECKOro 0OMEHa: MOATOTOBUTEIbHBIHN, TTTUKOIN3, KIETOYHOE JIbIXaHHEe, PELICHUE 3a/1a4.
CrniocoObl JiesieHns KJIETOK: MUTO3, Meii03. OCHOBHBIE ATarbl, (a3bl, UX 0ocoOeHHOCTU. Perienue
3a/1a4.

Tema 2. Pemienne 3a1a4 no reHetruke (23 4.)

['eneTnueckue CUMBOJIBI U TEPMUHBL. 3aKOHBI I'. Menaens: (3aKOHOMEPHOCTH, YCTAaHOBJICHHBIE
MeHnzenemM npu MOHO - M JUTHOPHUIHOM CKPEITUBAHUH ), 33]Ia4H HA 3aKOHBI MEHIeIIs, peIICHHE
3aj]a4 Ha MOHO — M TUTHOPUAHOE CKpEIlMBaHUe MOBBIIIEHHON cllokHOCTH. HenomHoe
JOMUHHPOBAHUC. PCIICHHUC 3a1a4 MOBBIIIIEHHOM CIIOKHOCTH. HaCJIeI[OBaHI/IC rpyIimn KpoBH.
['eneTHKa 1osa; HaciaeJOBaHUE, CLEIIEHHOE C MTOJIOM: (XPOMOCOMHOE M HEXPOMOCOMHOE
OIIpEIENIEHUE T10J1a B IIPUPOJIE), PELICHHE 33/1a4 Ha CLIEIJICHHOE € II0JI0M HACJIE0BAHUE.
Pemenne koMOMHUPOBaHHBIX 33Ja4u. B3aumoseiicTBue reHoB: (B3auMOJIeicTBUE aJUIEIbHBIX U
HCaJIJICJIbHBIX I‘eHOB), PEICHUE 3a1a4 MOBBIIIIEHHOM CJIOKHOCTH Ha BCE BHUbI B3aHMOHCﬁCTBHﬂI
KOMIUIEMEHTapHOCTb, 3MNCTa3, NOoJUMeEpHI0. 3akoH T. Mopranapemenue 3aia4 Ha
KPOCCHHIOBEpP, COCTaBICHHE XPOMOCOMHBIX KapT. 3akoH Xapau — BaitnOepra: nexuus «Bcnen
3a Xapau u BaitnOeprowm, pemienue 3aj1a4 1o reHeTHKe Nnonynsauuil. ['eHeTnka yenoeka:
TCPMHHBI U CUMBOJIbI, PCIICHUC

Pacnipenesnenne yueGHbIX YacoB no pasaenam (10 kiace)

N Konuuecmeo uacos Konmpons 3nanuii
No Pa3zoenwvt yuedbnoi npozpammol
(6cezo)
1 | Pemenue 3a1a4 o MOJIEKYJISIPHON 10
OuoIorNH
2 | Pemenue 3a1a4 1o reHeTHKE 23
HroroBoe 3ansTue 1 1
Hroro 34 1
TemaTH4yeckoe MIIAHNPOBAHUE
Ne Tema ypoka Dnemenmaul cooepircanus Jama
YPOK
a naan daxm

Tema 1. Pemnenne 3aga4 no moseky.asipuoi ouosornu (10 4.)

1 Benenue. benkwn. benku: akryanusanus 3HaHHU IO TEMeE
(OenKu-noTUMEPHI, CTPYKTYPhI
0eKOBOI MOJIEeKYJIbl, (HYHKIUU
OENKOB B KIIETKE), pEIICHUE 33129




Pemenue 3amauy no reme Oenku

3 Buocunres 6emnxka - buocunTes 6enka: akTyanuzanus
aKTyaJu3alus 3HaHUU 3HaHui no teme (kox JIHK,
TPAHCKPHUIILUS, TPAHCIISIIHS —
JUHaMUKa OMOCHHTEe3a Oernka),
4 Pemienue 3anau 1o reme pelIeHue 3a1a4y
OnocuHTe3 OeKa
5 HyxknenHoBbIE KUCTOTHI - HyxnenHoBbIe KUCTOTHI:
aKTyaJIn3alus 3HAaHUU aKTyaJIn3alKs 3HAHUH 10 TEME T10
TeMe (CpaBHUTEIbHAS
xapakrepuctuka JJHK u PHK),
5 Pemenue 3agay mo TeMe penieHue 3aaa4
HYKJICMHOBBIE KUCIOTHI
7 DHepreTudyeckuit oOMeH - DHepreTudeckuii oOMeH:
aKTyaJIn3alus 3HAaHUU aKTyaJIu3alus 3HAHUH 110 TEME
(MeTaboam3M, aHaboJIHU3M,
KaTa0O0JIN3M, aCCUMUIIAINS,
Pemenue 3agay mo teme AUCCUMHNIIANNA, STAllbl
8 SHEpPreTUYecKuii 00OMeH SHEPreTUYecKoro ooMeHa:
IMOATOTOBUTEIbHBIN, [TTUKOIN3,
KJICTOYHOE JIbIXaHUE), PEIICHUE 3a/1a4
9 CnocoOBbl JeIeHUs KICTOK CriocoOBbI JieJIEHUS KIETOK: MUTO3,
Mei03. OCHOBHEIE dTaIbl, (ha3bl, KX
ocobenHoctu. Perienne 3agauy.
10 Pemenue 3amay mo remMe MUTO3
11 Pemenwne 3agad mo Teme Meiio3

Tema 2. Pemienue 3a1a4 no reHeTuke (

23 4.)

12 ['eHeTHUYECKHE CUMBOIIBI U I'eneTrueckue CUMBOJIIBI U TEPMHHEI.
TE€PMUHBI
13
['eHeTHUYECKHE CUMBOIIBI U
TE€PMUHBI IO TEHETHKE
14 3akonsl [ Mennens 1 3akonsl ['. Mennens: akTyanu3anus
3HaHUi 110 TeMe (3aKOHOMEPHOCTH,
yCTaHOBIIEHHBIE MeHaeneM pu MOHO
15 3akonsl [.Mengens 2 - U JUTUOPUTHOM CKPEIIUBAHUH ),

TECTOBBII KOHTPOJIb YMEHHS PEIIaTh
3a/1a4d Ha 3aKOHBI MeHpens,
MIPEAYCMOTPEHHBIE TPOTPAMMOHN,
pelieHue 3a1a4 Ha MOHO — U




TUTUOPUTHOE CKpEIIBaHUE
MOBBIIICHHON CII0KHOCTH

16 Henonnoe nomuHupoBanue - Henonnoe nomuHupoBanue:
aKTyaJIu3alus 3HaHU! aKTyaJu3alus 3HaHUH 110 TEME,
peLIeHKE 3a/1a4 110 TEME MMOBBILLICHHOMN
CJIIO’)KHOCTH
17 Henonnoe noMuHMpoBaHue -
pelieHue 3aaau
18 HacnenoBanue rpynn kposu - | HaciienoBanue rpyIi KpoBu:
aKTyaJIu3alus 3HaHUU aKTyaJu3alus 3HaHUH 110 TEME,
peuieHue 3a1a4.
19 HacnenoBanue rpynn Kposu -
pelieHue 3aaau
20 I'enernka moina - I'enernka mosa; HacjeIOBaHUE,
aKTyaJIu3alus 3HaHUU CUEIUJICHHOE C MOJIOM: aKTyaJln3anus
3HAHUN 110 TeMe (XPOMOCOMHOE U
HEXPOMOCOMHOE OIpEEIICHHE 10J1a B
21 ['eneruka nosa - pemieHue MIPUPOJIE), PELICHUE 3a/1a4 Ha
3amay CUEIUJICHHOE C M0JIOM HAClIeJOBaHUE
MOBBILIEHHOW CIIOXKHOCTH
22 Pemenne koMOMHUpOBaHHBIX | PemeHne KOMOMHMPOBAHHBIX 3a/1a4.
3a/1a4 ¢ pe3yc-PpakTopom
23 Permenne KOMOMHHPOBAHHBIX
3a/1a4 C TEHETUKOM 110J1a
24 B3anMoelicTBue TeHOB - B3anMonelicTBuEe T€HOB:
aKTyaJau3alus 3HaHU! aKTyalu3alus 3HaHUHU 10 TeMe
(B3anMoJIeHiCTBHE AJUICIIBHBIX U
HeaJJIebHBIX TEHOB), PEIICHUE 3a/1a4
B3anMopelicTBre reHoB - MOBBIIIEHHON CII0HOCTU Ha BCE BU/IBI
25 peleHue 3aaad B3aUMOJCUCTBUSA:
KOMIUIEMEHTAPHOCTb, 3MHCTA3,
MIOJINMEPHIO
26 3akoH T.Moprana - 3akoH T. Moprana: akTyanu3anus
aKTyaJIu3anus 3HaHU! 3HaHuii (mouemy T. MopraH, cTas
L1€J1b OIIPOBEPTHYTH 3aKOHBI .
MeHpens, He CMOT 3TOTO ClIeNaTh,
27 3akoHn T.Moprana - pemnieHue XOTsI HOJIy4HJI COBEPIICHHO APYrue

3a1a4

pe3ybTaThI?), pElICHHE 3a1a49 Ha




KPOCCHUHTOBEP, COCTaBICHUE
XPOMOCOMHBIX KapT.

28 3akoH Xapau — BaitnOepra

29 3akon Xapau — BaiinOepra -
pelieHue 3aaa4y

3akon Xapau — BaiinOepra: nekuus
«Bcnen 3a Xapnu u BaitHOeprom,
pelieHue 3aa4 o reHeTUKe
MOIYJISIIHM.

30 I'eneTuka yenoseka -
aKTyaaM3alus 3HaHUi

I'eHeTHnka yeoBeKa - pPEIICHUC

I'eneTuka yemoBeka: aKTyaJin3daliusa
3HAHWH 110 TEMEC, TCPMHHBI U
CHUMBOJIbI, PCIICHUE 3a/1a4.

31
3a1a4y
32 [TonsiTrie poIOCTOBHOM ['eHeTHKa YelloBeKa: aKTyaln3alus
YyeJloBeKa 3HAHUU TI0 TeME, TEPMHUHBI U
CHUMBOJIBI, peIlIeHUE 3aau.
['eHeTHKa YeloBeKa - pelieHue
3a1a4y
34 HtoroBoe 3ansaTHe WroroBas nuarHoCTUKa: pelieHue
3aHUMAaTEIbHBIX 33]1a4.
Pacnpenesienue yueOHbIX yacoB mo pasaenam (11 kiaace)
N Konuuecmeo uacos Koumponw 3nanuii
Ne Pa3zoenwvt yueonoii npozpammot
(ecezo)
1 | Hayka o kietke 13
2 | PaaMHOXeHHE U pa3BUTHE OPraHU3MOB 5
3 | OCHOBBI T€HETUKH 8 1
4 | OCHOBBI IBOJIOLIUU 3
5 | OCHOBBI PKOJIOTUHU )
Hroro 34 1
TemaTnuyeckoe NIaHMPOBaAHUE
Ne Tema ypoka dnemenmul cooeprcanus Jlama
YPOK
a niaan daxkm

Tema 1. Hayka o kierke (13 4.)

1 OCHOBHBIE TOI0KEHUSI
KJIETOYHOU TEOPHH.
XUMHUYECKUHN COCTaB KJIIETKHU.

[Ineiinen, llIBanH, OMOIOrHYECKU
BaKHBIC X. DJIEMCHTEI,
HEOPraHWYECKHUE BEILIECTBA,
OpraHMYeCcKHe BEUIECTBA




Opranuueckue BemiecTBa

CrtpoeHnue u cBOMCTBa

3 Oynkiuu 6enkoB. DepMeHThl - | DyHKIMKM OEITKOB: CTPYKTYpHas,

OMOKaTaIN3aTOPHI B KIIETKE. KaTaJuTHYeCKasl, 3al[UTHAS,
TPAHCIIOPTHA, PETYISTOpHAS,
JHEpPreTHYeCcKast

Pemenne Onomornyeckux Pemenne 3aganuii EI'D,

4 3a/1a4 Ha KOMIUIEMEHTApHOCTh, | HAa COCTABIICHUE
TPAHCKPUIILIUIO, TPAHCISIUIO. | TOJUMENTUIHON LEMOYKH.
Crpykrypa u pyHKIIUH JIBymeMOpaHHBI€, OTHOMEMOpAHHEIE,

5 KIICTKHU. HEMEMOpaHHBIC OPTAaHOUIBI KIIETKH,

B3aMMOCBSA3b CTPOCHUS U YHKIIUU

6 EcrectBennas knaccupukanus | Kierounas u HekeTouHast popMbl

OpPraHUYECKOT0 MHpa JKU3HU, BUPYCHI, O€3bsiIepHbIE,
sICPHBIE, OCHOBHBIC I[apCTBA
OpTaHU3MOB.

7 [Ipoxapuotsl. bakrepun, Oco0eHHOCTH CTPYKTYpBI U
apxeu. (GYHKIIMOHUPOBAHUS TOSIIEPHBIX

oprau3MoB. [[poOstHKy.

8 DykapuoTsl. CpaBHUTENbHAS [TnacTuasl: XJI0POILIACTHI,
XapaKTePUCTHKA KIICTOK XPOMOTIUIACTHI, JICUKOILIACTHI,
pacTeHHUiA, )KUBOTHBIX, TPHOOB. | IEJUII0I03a, XUTUH, MypEHH.

9 Bupycsl - obnuratseie daru, 6axrepuodaru, Bupron, JJHK-
BHYTPHKJIETOUHBIE IIapasuThl. | coxepxkamue, PHKconepxamme

BUPYCHI, PETPOBUPYCHI

10 Permtenune OnomornyeckKux Pemenne 3aganuii u3z co. EI'D, na

3a/1a4 1O [UTOJOTHH. CpaBHEHME KJIETOK OPTaHU3MOB
Pa3IMYHBIX [IAPCTB.

11 MeTabomau3M B KIIETKE. AccuMunanus, JNCCUMUIISIINSA,
ITousiTie 0 IIACTHYECKOM MeTa00IN3M, KaTab0JIN3M,
oOMeHe. B3aMMOCBS3b MEKIY ABYMS BUAaMU

oOMeHa.

12 ObecrnieueHne KIETKH [ToaroToBUTENBHBIN JTaIl,
sHeprueil. OCHOBHBIE ATAIbI OECKHCIOPOIHBIN 3Tall - TIIUKOJIU3,
SHEPreTHIeCKOro oOMeHa. KHCIIOPOJIHBIH ATar, aHadpoOHl,

a’pOOBI

13 doTocHHTE3, €T0 3HAUYCHUE Xnopoduiin, cBeToBasi, TEMHOBAs

JJIs1 )KU3HU Ha 3EMIJIC.

¢da3sl poTocuHTE3a, (HOTOIN3 BOJIHI,
OMOAKKYMYIISATOPEI.

Tema 2. PasMHOkeHHe U pa3BUTHE OPTraHU3MOB (5 4.)




14 OcHOBHBIE CBOMCTBA )KHBOI
Marepuu. PasMHOXkeHHE U
pa3BUTHE OPraHU3MOB.
becnonoe pasMHO)xeHHE

. OcHOBHBIE CTIOCOOBI Pa3MHOKEHUS
OpraHu3MOB: 0€CIoI0e U OJIOBOE.
Cnoco0Os1 6eCcIoIoro pa3sMHOKEHUS
JiefieHre Ha/IBOe, CiopooOpa3oBaHue,
BETreTaTUBHOE, TOYKOBAHHE

15 [TonoBoe pa3mMHOKEHUE. ["amerorenes, My»KCKUE U )KEHCKHE
raMeThl, CIIEpMaTOreHe3, OBOTEHE3,
OIJIOIOTBOPEHHE, 3UTOTA.
16 WNHnuBunyanbHOE pa3BUTHE . OHTOTEHE3, SMOPUOHATIBHOE U
OpraHu3MoOB MOCTAIMOPHOHATIBHOE PA3BUTHE,
MopyIa, 6JacTysa, racTpyia,
Helipyna.
17 MmuT03 1 M€I03 B CPAaBHEHUH. JIMTuIonIHbIE U TaTIONIHBIE HA0OPBI
XpPOMOCOM, OMBAJICHTBI, KOHBIOTAITUA,
KPOCCHHTOBED.
18 O0001IeHrEe 3HAHUI IO TEME Pemenue Gnonornyeckux 3amad.
«Pa3MHOXEHNE U pa3BUTHE Pabota ¢ TepMuHaMu, perieHune 3aaad.
OpTraHu3MOBY

Tema 3. OcHOBBI reHeTHKH (8 4acoB)

19 3aKOHOMEPHOCTH HacnenoBanue npu3HaKkoB.
HACJIEICTBEHHOCTH.

20 Anroputm pemienus 3a1ad 1o | CUMBONIMKA B TeHETUKE. AJITOPUTM
TeHETHUKE pelleHns] TeHEeTUYECKHUX 3a1au

21 Pemenue 3agau no renetuke. 3akonsl [.Mengens u T.Moprana.

I'eHeTnka yenoBeka.
Hacnencrsenusie 001e3H1

MeToapl n3y4eHNs TEHETUKU
yesioBeKka, NpouiIaKkTuKa

22 .
YyeJIoBeKa U X HACJIEACTBEHHBIX 0OJIE3HEH YeToBeKa
PeayIpexICHHUE.

23 3aKOHOMEPHOCTH HacrencTBeHHas 1 HEHACIICICTBEHHAS
U3MEHYMBOCTH. U3MEHYHBOCTb, MOJM(HKAIINY,

MyTalWH, KJIacCU(PUKALUSI MyTaluil

24 I'eneTnka Kak OCHOBA ISt VcKycCTBEHHBII MyTareHes,
CCJICKIINU. IIOJIUTIJION T .

25 Hosetimue MeTopl cenekiuu | ['eHHast U KJICTOUHAS HHKCHEPHSL.

26 Pemenne regerndecknx 3amay | PemreHue 3amay Ha CIIEIIIEHHOE C

MOBBIIICHHON CIIOKHOCTH.

IIOJIOM HaACJICAOBaHUC.

Tema 4. OcHoBbI 3BoIIOIUH (3 4aca)




27 MexaHU3MBI DBOTIOIIHOHHOTO JIBIKyIIIME CHITBI BOJIIOIIUU COTIIACHO
npouecca. PakTopbl CT3. Ot6op cinyqaifHbIX
sBoJironuu 1o Y./lapBuny. HEHACJIEICTBEHHBIX N3MEHEHUI.

28 OcHOBHBIC HaMPABJICHUS Apomop}o3bl, nauoaIaNnTaINH,
DBOJIOLMUH. o0111as f1ereHepanusi.

29 OTanbl PBOIIOLMHN YEJIOBEKA. puonuTtek, aBCTPAIONUTEK,
Pounb conmansHoro haktopa B | ApeBHEHIINE JIFOAH, APEBHUE JIFOIH,
DBOJIOLIMU YEI0BEKA. JIIOJTA COBPEMEHHOTO THIIA.

Tema 4. OcHoBbBI 3K0J10THH (5 YacoB)

30

Dxonorudeckue hakTopsbl AOuoTndeckue, OMOTHYECKHIE
cpensl. Bnusiaue (bakTopbl, OCHOBHBIE THITHI
AHTPOITOTEHHOTO PaKTOpa Ha IKOJIOTHYECKUX B3aUMOJICHCTBUI
9KOCHUCTEMBI.

31

buoiieHo3, 5KOCHUCTEMEI, Camoperynsuus,

CBOMCTBA PKOCHCTEM, CMEHA CaMOBOCITPOU3BOJICTBO,
SKOCHCTEM. YCTOHYHBOCTD, IKOJIOTUYECKUE
CYKCECCHH.

32

CpaBHuTenbHas KopoTkue nutieBsie 11enH, BUI0BOE
XapaKTepUCTHKA pa3zHooOpasue, JONOIHUTEIbHAs
€CTECTBEHHBIX SKOCUCTEM U SHEPrus

arpoleHO30B.

33

Pemenue skoJIoruuyeckux CocraBneHue IITHIICBBIX ueneﬁ,

3aJad. 9KOJIOTHYECKUE TUPAMU/IBI, TIPABHIIO
10-Tu.

34

Crpykrypa u QpyHKINN KocHoe, 61okocHOe, OMOreHHOE,
ouochepsl. JKUBOE BEILIECTBO, TNI00ATBHBIE

HKOJIOTMYECKUE TIPOOIEMBI.
Hrorosoe TectupoBanue

3HaTh:

TpeGoBanus kK yCBOeHHMIO y4eOHOr0 MaTepHaJa.
B pesyabTare n3y4eHusi IpOorpaMMbl Kypca y4ammecs J01KHbI

o0111e cBeleH!s O MOJIEKYJIIPHBIX U KJIETOUHBIX MEXaHW3MaxX HacJIeJJOBaHUS '€HOB U
(GbopMUpPOBaHUS IPU3HAKOB; CHIEHU(PUIECKHE TEPMUHBI M CHMBOJIMKY, UCIIOJIb3YEMbIE
IIPU PELIECHNUN T€HETUYECKUX 3a1a4

3aKOHbI MeH1eNs U UX IUTOJIOTHYECKHE OCHOBBI

BH/JIbI B3aMMOJICHCTBHS AJIJIEIBHBIX U HEALIEIbHBIX €HOB, UX XapaKTEPUCTUKY; BUbI
CKpELIMBAHUS

CLICIIJICHHOE HACJIEJOBAaHUE IIPU3HAKOB, KPOCCUHIOBED

HacCJeI0BAHNE PU3HAKOB, CLEIJIEHHBIX € IIOJIOM

reHeaJornYeCKHii METO/, WIIM METOJ1 aHAJIN3a POIOCIOBHBIX, KaK ()yHJaMEHTAIbHBIA U
YHUBEPCAIbHBIM METOJ U3YUECHHS HACJIEICTBEHHOCTH U N3MEHYMBOCTH YEJIOBEKA
HOMYJSIIMOHHO-CTATUCTHUECKUI METO/] — OCHOBY MOMYJISILIMOHHON T€HETUKH (B
MEAMIIMHE TPUMEHSIETCS ITPU U3yYeHUH HACIEeICTBEHHBIX 00JIe3HeH )

YMmerh:

OOBSACHATH POJIb FTEHETUKH B OPMUPOBAHUU HAYYHOI'O MUPOBO33PEHHUS; COJIEp KaHNE
TEHETUYECKOH 3a/1auH;




MPUMEHSATH TEPMUHBI M0 TEHETUKE, CHMBOJIUKY IIPHU PEUICHUU TeHETHUECKUX 3a/1a4;
peniaTh reHeTUYECKHE 3a7]a4M; COCTABIISATh CXEMbI CKPEIIMBAHUS;

aHAJIM3UPOBATH U MIPOTHO3UPOBATH PACIIPOCTPAHEHHOCTh HACIIEICTBEHHBIX 3a00/IeBaHU
B IIOCJIEAYIOLIUX ITOKOJIEHUSAX

OTMCHIBATh BUbI CKPEIIMBAHNUS, BUbI B3aUMOJICHCTBHSI aJUIETbHBIX M HeaIeIbHBIX
I'€HOB;

HAXOJUTh UH(OPMALIMIO O METOAAX aHAJIU3a POJIOCIOBHBIX B MEIULIMHCKUX 1IENIAX B
pa3IMYHbIX UCTOYHHUKAX (YU4EOHBIX TEKCTAX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX
U3JIaHUSX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MIHTepHET) u KPUTUUYECKHU ee
OLICHUBATb;

HCINO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOH 1eATeJIbHOCTH U
NMOBCEIHEBHOM KM3HU JJIA:

pOo(QUIAKTUKHA HACIICICTBEHHBIX 3a00JICBaHUIA;

OLICHKH OIACHOTO BO3JICHCTBHS HA OPTaHW3M YEIIOBEKa Pa3IMYHBIX 3arps3HCHUHN CpPEJIbI
KaK OJTHOTO U3 MYTareHHBIX ()aKTOPOB;

OILIGHKU 3TUYECKHX aCIIEKTOB HEKOTOPHIX UCCIICIOBAHMI B 00JIACTH OMOTEXHOJIOTHUH
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJI0OTBOPCHHE)

Tembl pedepaToB U NPOEKTHBHIX PadoT:

['eneTuka: UCTOPHS U1 COBPEMEHHOCTb.

MeTo1p1 U3y4eHHs HACIeICTBEHHOCTH YelIOBEKa.

['eneTnyeckas MeuIIMHA: IIATH B Oyayiiee.

Yem omacHbl OIU3KOPOICTBEHHBIE Opaku?

N3yuenue u mporHo3upoBaHue HACJIeIOBaHUS KOHKPETHOTO MPU3HAKA B CBOCH CEMbE.
W3ydeHue nposiBIEeHUS MPU3HAKOB Y IOMAIIHUX ITUTOMIIEB.



