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IHosicHUTEABLHAA 3AIINCKA

1. CTatryc nporpamMmmMabl

Jlannas pabodas mporpamMma o OMOJOTHMH cocTaBieHa Ha ocHoBe «IIpo-
rpamMMBbl cpeaHero (ToJIHOro) ob1iero oopazoBanus mo 6uosoruu ais 10-11 kac-
cOoB 001Ieo0Opa3oBaTeIbHBIX YUpexXAeHU. YTriayOneHHbId ypoBeHb» (aBTop B.
b.3axapos, A. lO. [lubyneckuii 2017r.) B MOJTHOM COOTBETCTBUHU C (peAepabHbIM
KOMITOHEHTOM TOCYJapCTBEHHOT'O CTaHJapTa cpeaHero (MoJHoro) odmiero oopaso-
BaHUS Ha MpPOQUIBHOM ypoBHe. Pabouas mporpamma peanm3yeTrcs B Y4eOHUKE
B.b. 3axapona, C. I'. MamonToBa, H. 1. Conuna, E. T. 3axapoBoii «buonorus.
O6mass Ouonorus. YrayOneHHbIH ypoBeHb» s 10 kmacca cuctembl «/lpoda.
Beprukanpy.

2. Ilnanupyemble IpeIMeTHbIE Pe3YJIbTATHI OCBOCHHUS Kypca

B pesynbrare u3yueHus OHOJOTMM Ha MpoduiIbHOM ypoBHE yueHuk 10 kiacca
TOJIKEH
3HATH /IOHMMATh:
® OCHO6HbBle NON0ICeHUsn OUOTOTUYECKUX TEOpul (KJIETOYHAsl TEOpHs; Xpo-
MOCOMHAasl TEOpHUsI HACIEICTBEHHOCTH; CHHTETUYECKAs] TEOPHUS 3BOJIIOLUU,
TEOpHsl AHTPOIIOT€HE3a); YYEHUM (0 MyTSIX W HANPABICHUSAX 3BOJIIOLNY;
H.W. BaBuioBa o 1eHTpax MHOrooOpa3us U MPOUCXOXKACHHS KYJIbTYPHBIX
pacrenuii, B.M. Bepnaackoro o Owuocdepe); CYIIHOCTh 3aKOHOB
(I'"Menpgens; cuemieHHoro HaciuenoBaHusi T.MopraHa; TOMOJIOTHYECKHX
PSAZI0B B HACJIEICTBEHHON U3MEHYMBOCTH; 3aPOABIILIEBOTO
® CXO/CTBa; OMOT€HETHMYECKOTr0); 3aKOHOMEPHOCTEW (M3MEHUYMBOCTH; CIIEIl-
JIEHHOTO HACJIEIOBAHUS; HACJIEOBAHUS, CLIETUIEHHOTO C MOJIOM; B3aUMOJIEH-
CTBUS T€HOB U HX
® [UTOJIOTMYECKHX OCHOB); IpaBWi (IoMuHupoBanus [".MeHaens; sxonoruye-
CKOW MUpaMU/ibl); TUIOTE3 (YUCTOTHI FaMET, CYIIHOCTH U MPOUCXOKIACHUS
KU3HU, IPOUCXOXKICHUS YEIOBEKA);
® cmpoeHue 0OUONO0ZUYECKUX O00BEKMOG: KIETKH (XUMHYECKUH COCTaB W
CTPOEHHE); T€HOB, XPOMOCOM, MKEHCKUX U MY>KCKHUX TraMeT, KJIETOK IMpOKa-
PUOT U 3YKApUOT; BUPYCOB; OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX OpPraHH3-
MOB; BUJIa U DKOCUCTEM (CTPYKTYypa);
® CYWHOCMb OUO102UYECKUX NPOUECCO8 U AGJIeHUIl: OOMEH BEUIECTB U Ipe-
BpallleHHs] PHEPTUU B KIIETKE, (POTOCHUHTE3, TUIACTUYECKUA M DHEpreThde-
CKuii oOMeH, OpoKeHHe, XEMOCHHTE3, MHUTO3, MEI03, pa3BUTHE TaMeT Yy
IBETKOBBIX PACTEHUN M MO3BOHOYHBIX KUBOTHBIX, PA3MHOKEHUE, OILIOA0-
TBOPEHUE y LIBETKOBBIX PACTEHUN M MO3BOHOYHBIX KUBOTHBIX, UHJIUBUY-
aJlbHOE pa3BUTHUE OpraHu3Ma (OHTOTE€HE3), B3aUMOJICUCTBUE T€HOB, MOTyYe-
HUE TeTepo3uca, MOJMIUIOUIOB, OTJIAJECHHBIX T'MOPHUIOB, JCHCTBUE HUCKYC-
CTBEHHOTO, JBHMKYIIETO0 W CTAaOWIU3UPYIOIIEro 0TOOpa, reorpaduieckoe u
AKOJIOTUYECKOE BHJI000pa30BaHKE, BIUSHHUE AJIEMEHTAPHBIX (PaKTOPOB 3BO-



JIOUMU Ha TeHO(OHJ monyisauuu, (OpMHUPOBAHUE MPUCITIOCOOIEHHOCTH K
cpene oOuTaHUs, KPYTOBOPOT BELIESCTB U MPEBPAIICHUS DHEPTUU B IKOCH-
cTteMax u 6uocdepe, sBomtoLUs Orocepsr;

®  COGPEMEHHYIO OUO0J102UYECKYI0 MEPMUHOTIOUI0 U CUMBOTIUKY;

yMeTh:

® 00vACHAmMbB: POJIb OMOJOTMYECKUX TEOPUM, HJACH, MPUHIUIOB, THUIOTE3 B
dbopMupOBaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUpa, HAy4-
HOTO MUPOBO33PEHHUS; €AMHCTBO )XMBON M HEKUBOU MPUPOJIBI, POJCTBO JKU-
BbIX OPTaHU3MOB, UCMOJB3ysl OMOJOTMYECKUE TEOPHUH, 3aKOHBI U TNPaBUIIA;
OTPUIIATEJILHOE BJIMSHUE aJKOT0JIsl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HA
pa3BUTHE 3apOJIbIIIA YEIOBEKA; BIUSHUE MyTarecHOB HA OPraHU3M YEJIOBEKa;
B3aUMOCBSI31 OPTaHU3MOB U OKPY’KaIOIIeH Cpebl; MPUUMUHBI IBOJIOIUHA BU-
JIOB, 4eJioBeKa, Ouocdeprl, eIUHCTBA YEJIOBEUECKUX Pac, HACIEACTBEHHBIX U
HEHACJIE/ICTBEHHBIX U3MEHEHUM, HACJIEJACTBEHHBIX 3a00JICBaHUM, TEHHBIX U
XPOMOCOMHBIX MYTallMi, YCTOMYMBOCTH, CAMOPETYJISIIIUN, CAMOPA3BUTHS U
CMEHBI IKOCUCTEM, HEOOXOIMMOCTH COXPAHEHHUS MHOT0O0Opasus BUIOB;

® YyCMaHaenUeamsv 63AUMOCEA3U CTPOCHUS M (DYHKIUN MOJIEKYJI B KJIETKE;
CTPOCHHS M (PYHKIMH OPTaHOWIOB KJIETKH, IJIACTUUECKOTO M DHEpreThye-
CKOr0 OOMEHAa; CBETOBBIX U TEMHOBBIX PEaKIUil (POTOCHMHTE3a; NBHKYIINX
CHWJI SBOJIIOIMM; MTyTeH U HaMpaBlIeHUHN IBOIOINN;

® pewamsp 3a1a4U PA3HOUN CIOKHOCTHU N0 OMOJIOTHH;

® cocmaenamep cxemvl CKpEIMBaHUs, MMyTell MepeHoca BEUIECTB U PHEPIUU B
AKOCUCTEMAX (LIeTIH MUTAHUS, TUIIEBBIE CETH);

® onucwigamp KIETKH PACTEHHH M KUBOTHBIX (TIOJI MHKPOCKOIIOM), 0coOei
BUJA TT0 MOP(OJOTUYECKOMY KPUTEPHUIO, IKOCUCTEMBI U arpO’IKOCUCTEMBI
CBOEI MECTHOCTH; TOTOBHUTH M OMUCHIBATH MUKPOTIPETIAPATHI;

® @blA6AAMb TIPUCTIOCOOJICHHSI OPTaHU3MOB K cpejie 00uTaHus, apoMOp¢ O3l U
UAMO0AANTAIlMN Y PACTEHUN U )KUBOTHBIX, OTIIMYUTEIbHBIC IPU3HAKU KUBO-
1o (y OTAEIBHBIX OPraHU3MOB), A0MOTHYECKHE U OMOTHUYECKHUE KOMITOHEHTHI
AKOCHUCTEM, B3aUMOCBSI31 OPTaHU3MOB B 9KOCUCTEME, UCTOUHUKHA MYTareHOB
B OKpYy’Kawoulei cpelie (KOCBEHHO), aHTPOIOT€HHbIE U3MEHEHUS B HKOCH-
CTEMax CBOEr0 PETrMOHA;

® uccneoosams OVOJOTHYECKUE CHCTEMbl Ha OMOJIOTMYECKUX MOJEIAX (aKBa-
puym);

® cpasnHueams OVMOIOTUYECKHE OOBEKTHI (KJICTKH PACTEHUM, KUBOTHBIX, TPH-
00B M OakTepuii, IKOCUCTEMBI M arpOdKOCUCTEMBI), MPOIIECCH U SIBICHHUSI
(oOMeH BemIeCTB y PAaCTeHWW W KUBOTHBIX; IJIACTUYECKUN W DHEpreThude-
CKHii 00MeH; (POTOCHHTE3 U XeMOCHHTE3; MUTO3 M MEHO03; OSCITOI0e U TTOJIO-
BOE Pa3MHOXEHHE; OIJIOJOTBOPEHHUE Y IBETKOBBIX PACTCHUN M MO3BOHOY-
HBIX >KMBOTHBIX; BHEIIHEE U BHYTPEHHEE OIUIOJA0TBOpEHHE; (HOPMBI ecTe-
CTBEHHOTO OTOOpa; MCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOP; CIIOCOOBI BH-
000pa30BaHus; MAaKpO- U MUKPOIBOJIIOIUIO; MTYyTH U HAMPABJICHUS BOJIIO-
LIMW) U JeJaTh BBIBOJbI HA OCHOBE CPaBHEHHUS;



® aHAIU3UPO6aAMb U OUEHUEAMdb PA3IUYHBIC TMIIOTE3bl CYIIHOCTH KU3HH,
MIPOUCXOXKJEHHUS JKU3HU U YEJIOBEKa, YEJIIOBEUECKUX pac, INI0OAJIbHbIE aH-
TPOIIOT€HHbIE M3MEHEHUsI B OMocdepe, 3STUUECKUE aCHEKThl COBPEMEHHBIX
UCCJIEJOBAHMN B OMOJIOTMYECKON HayKe;

® ocyuecmenams cCamoCmoAmenbHulil NOUCK OUON02UYECKOU UHpopmayuu
B Ppa3IMYHBIX MCTOYHUKAX (y4eOHBIX TEKCTaX, CIPaBOYHHMKAX, HAy4HO-
NOMYJISIPHBIX M3JAaHUAX, KOMIIBIOTEpHBIX 0a3zax, pecypcax WHTepHeT) u
OPUMEHSTH €€ B COOCTBEHHBIX HCCIIEIOBAHUSAX;

HCII0JIb30BAaTh NPUOOPETEeHHbIEC 3HAHUS U YMEHHUS B NIPAKTHYECKOH JesiTe/b-
HOCTH ¥ NMOBCEHEBHOM KM3HU IJIsI:

® I'PaMOTHOIO OOPMIIEHHUS PE3YJIBTATOB OMOJIOTUYECKUX UCCIIEI0OBaHMI;

e 000CHOBaHMS U COOIOACHMSI IPABUII MIOBEICHUS B OKpYKalollel cpene, Mep
npoQUIAKTUKY PACTIPOCTPAHEHHsI BUPYCHBIX (B ToM unciie BUY-undexnun)
U JIpyrux 3a001eBaHUl, CTPECCOB, BPEAHBIX MPUBBIYEK (KypEeHHE, aIKOTo-
JU3M, HApKOMaHUs);

® OKa3aHWs MEpBOM MMOMOIIM TPHU MPOCTYAHBIX M JAPYTHX 3a00JEBaHUSAX,
OTpaBJICHUU MUIIEBBIMHU MPOAYKTAMMU;

® oOmpejAesieHus COOCTBEHHOW TMO3HUIIMM MO OTHOLIEHUIO K JKOJOTHYECKUM
npobsemMam, OBEICHUIO B IPUPOJHON Cpeie;

® OIICHKM 3TUYECKHUX aCIEKTOB HEKOTOPBIX MCCIIEI0BaHUM B 00nacTu OnoTex-
HOJIOTUH (KJIOHUPOBAHHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

3. Conep:xanue yueoHoro kypca ouonorun 10 kaacc (105 4, 3 4 B Heneno)

BBenenue. (2 4.)

Mecto kypca «OOmiasi OUOIOTHs» B CHCTEME €CTECTBEHHO-HAYUHBIX JHUCIIH-
IUTMH, a TaKXe B OMOJoruyeckux Haykax. Llenw u 3amaum kypca. 3HaueHHe Mpe-
MeTa JIsl TOHUMAaHUS €JMHCTBA BCETO KUBOTO U B3aMMO3aBUCUMOCTH BCEX YacTEH
o6uocheprr 3emun. buomorust kak Hayka; IpeaIMeT U METOJbl U3y4eHHUsS B OHUOJIO-
run. OO0mas OUoNoTusl — JUCIUIUIMHA, M3YyYaroliasi OCHOBHBIC 3aKOHOMEPHOCTHU
BO3HUKHOBEHUS, Pa3BUTHUS U MOAJACPKaHUS *KU3HU Ha 3emie. OOmeonomoruye-
CKH€ 3aKOHOMEPHOCTH — OCHOBAa PAIMOHAJIBLHOTO MPUPOIONOIB30BAHUS; COXpaHe-
HUE OKPYXKAIOIIEH Cpebl; MHTEHCU(DHUKAIINN CEbCKOXO3IMCTBEHHOTO TPOU3BO/I-
CTBa U COXPAHCHMsI 3I0POBbs 4YesnoBeKa. CBsi3b OMONIOTHYECKUX AUCITUIUIMH C APY-
TUMHU HayKaMu (XumueH, Gu3ukoi, reorpadueii, acTpoHOMHEH, HCTOPUEH U Ap.).
Ponp Ononoruu B opMUpOBAHUN HAYYHBIX MIPEACTABICHUN O MUPE.

Paznen |. IlpoucxoxkaeHne U _HayaJbHbIE 3TANbI PA3BUTHS KU3HU Ha 3emJie
(12 4.)
I'naBa 1. MHoroo0pa3sue ;kuBoro Mmupa. OCHOBHbIE CBOICTBAa KUBOM Marte-
pun. (5 4.)

XKuzup kak (opMa CyIIECTBOBAaHUS MAaTEpPUU; ONPENCICHUS] TOHATUS
«OKU3HBbY. JKH3Hb 1 )KUBOE BEIIECTBO; KOCHOE M OMOKOCHOE BEIIECTBO OMOCKhEpHI.




YPOBHM OpraHu3alyy KUBOM MaT€pUU U MPUHUUIBI UX BBIACICHUS; MOJIECKYJISP-
HBIM, CyOKJIETOUHBIN, KIETOYHBIM, TKAHEBOW M OpPraHHbIN, OpraHU3MEHHbIN, MOIY-
JSUMOHHO-BUJIOBOM, OMOIIEHOTUYECKHUI 1 OMOC(EpHbI YPOBHU OpPraHU3alUHU HKH-
BOTO.

EauHCTBO XMMHUYECKOro cOCTaBa *UBOM MaTEpHUH; OCHOBHBIE TPYMIbl XUMH-
YECKHMX DAJIEMEHTOB U MOJIEKYJ, o0pa3yrolue XuBoe BemiecTBo ouocdepnl. Kie-
TOYHOE CTPOEHUE OpPraHU3MOB, Hacessomux 3emito. OOmeH BeuiecTB (MeTabo-
JU3M) U CaMOPETyJIALMs B OMOJIOTHYECKUX CUCTEMaX; MOHATHE O TOMEOCTa3e KaK
YCIIOBUHU CYILECTBOBAHUS KUBBIX cucTeM. CaMOBOCIPOU3BEACHHE; HACIEICTBEH-
HOCTb M U3BMEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHUS KUBOW MaTepUH, UX MPOSIBIIE-
HUSl HA Pa3UYHbIX YPOBHSAX OpraHU3alMM >kuBoro. Poct u passutue. Paznpaxu-
MOCTb; (pOpMbI U30MpaTEeIbHON peaklUd OPraHu3MOB Ha BHEIIHUE BO3EHCTBUS
(Oe3ycnoBHBIE U YCIOBHBIE PEQIIEKCHI; TAKCHCHI, TPONM3Mbl U HAcTHH). Putmuny-
HOCTb MPOLIECCOB KUZHEEATETbHOCTH; OMOJIOTMYECKHE PUTMBI U UX aJalTHUBHOE
3HaueHue. /[MCKpeTHOCTh KUBOTO BEIIECTBA U B3aUMOOTHOIIEHHUS YaCTH U LIEJIOTO
B OMocucTteMax. DHEPro3aBUCUMOCTh *HUBBIX OPraHuW3MOB; (OpPMbI MOTpeOICHUS
SHEPTUH.

Jemoncmpayuu:
® CXEMbI, OTPaXKaIOIIUEe MHOTOYPOBHEBYIO OPTraHM3AIUIO KUBOTO (OpraHus-
MEHHBIN 1 OMOIIEHOTUYECKHUI YPOBHH)
® CXEMbl, OTPAXKAIOILIUE CTPYKTYPY HAPCTB KUBOU MPUPOABI
® MHOrooOpa3ue KHUBbIX OPraHU3MOB
e cXxeMbl U TaOJIMIBI, XapaKTEpPU3YyIOIIUE CTPOCHUE U paclipesiesieHue B OHO-
cdepe pacTeHUH, KUBOTHBIX, TPUOOB 1 MUKPOOPTaHU3MOB

I'naBa 2. Bo3HukHoBeHue :;xu3Hu Ha 3emJie (7 4.)

Mudonoruueckue npeacrasieHus. [IpeacraBienuss Apuctorens, IMIeI0KIa
U IPYTUX aHTUYHBIX Y4YEHBIX. [lepBbie Hay4HbIE MOMBITKA OOBSICHEHHS CYITHOCTH
U mpoiiecca BO3HUKHOBEHMs ku3HU. OnbiTel @. Penu, B3rmsiael Y. Iapses, /.
Hunrema; sxkcniepumentst JI.I1actepa. Teopuu BeunocTu xusnu I'. Puxrepa u npy-
rux yuenbix (I'. I'enbmromnsi, I'. Tomcon, C. Appennyc, 1. JIazapes). Marepuanu-
CTUYECKHE MPEICTABICHUS O BO3HUKHOBEHUHM XU3HU Ha 3emuie. lIpeamochliiku
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: KOCMHUYECKHUE WM IUIaHETapHbIE MPEANOCHUIKH;
XUMHUYECKHE MPENIIOCHUIKU 3BOJIOLMYA MATEPUU B HAIIPABICHUHM BO3HUKHOBCHMS
OpPraHMYECKUX MOJICKYJ: MepBUYHAS aTMocdepa M IBOJIONHUS XUMUYECKUX dJIe-
MEHTOB, HEOPraHMYECKUX U OPTAHMYECKUX MOJICKYJ Ha PAHHUX JTalax pa3BUTHUSA
3emuiu.

CoBpeMeHHBIE MPEACTABICHUS O BOBHUKHOBEHHUH JKU3HU; B3TISABI J. [ldro-
repa, J>x. DnneHa. DBOOLUS XUMHUECKUX JIEMEHTOB B KOCMHUYECKOM MPOCTPaH-
ctBe. OOpa3oBaHue miaHeTapHbIX cucteM. [lepBuunast atmocdepa 3emian U XUMH-
YECKUE MPEANOChUIKA BO3HUKHOBEHUS >XU3HU. VICTOUHMKM SHEPruM M BO3PACT
3emnu. YcnoBus cpenbl Ha apeBHen 3emue; teopus A.M.Onapuna, ombsitel C.
Munnepa. Xumuueckasi 3Bosironusa. Hebuosiornueckuit CHHTE3 OpraHUYECKUX CO-
€MHECHUN.



Tepmuueckast reopusi. Teopust ancopOuuu. 3Hauenue padbor C. @okca u JIx.
bepnana. Huzkoremneparypnasa teopusa K. Cumonecky u @. Jlenema. Koanepsar-
HbIE€ KaIlUIM U UX 3BoJrouus. Teopus mpoucxoxaeHus npotroouonoaumepon. CBo-
CTBa KOAlLEpPBAaTOB: pPEaKUUMU OOMEHA BEILECTB, CAMOBOCIPOU3BEIECHHUE, TUIIOTE3A
mupa PHK. DBosntonus npoToOMOHTOB: pOopMUpPOBaHUE BHYTPEHHEW CPEJIbl, MOSB-
JIEHUE KaTallu3aTOPOB OPraHUYECKOW MPUPOABI, BOJIOLUS IHEPIeTUUECKUX CH-
CTEM M MeTab0I1M3Ma; BOSHUKHOBEHUE T€HETHUECKOT0 KO/1a.

Bo3HukHOBEHHE SHEPreTUYECKUX CUCTEM: poiib nmupodocdara. O6pazoBaHue
MOJINMEPOB; 3HaUeHUE Hecnenu(pUYeCKoN KaTaIMTUYECKON aKTUBHOCTHU TOJIUIIETI-
Ttua0B. COBEpIIEHCTBOBAaHUE META0OIMYECKUX peakiuil. Posib s3Hepruu conHeuHo-
ro CBETa; BO3HUKHOBEHUE (DOTOCHHTE3A.

Havanbnble sTanel Ouonorudeckoil s3postonuu. I[IpokapuoTudeckue KIETKH.
Teopusi cMMOMOTE€HETUUECKOTO MPOUCXOXKACHUS FYKAPUOTUYECKOW KIIETKU U €€
JI0Ka3aTeIbCTBA; BO3ZHUKHOBEHHE (POTOCHMHTE3a, DYKapHOT, MOJOBOr0 Mpolecca U
MHOTOKJIETOUHOCTH. Teopuu MpPOUCXOKIEHUS MHOTOKJIETOYHBIX OpraHnu3smMoB (3.
I'ekkens, 1.1. MeunukoB, A.B. FIBaHOB)

Jemoncmpayuu:
® CXEMBbI peaKIi SIEPHOro CUHTE3a
HBOJTIOIHS DJIIEMEHTOB U HEOPTaHUYECKUX MOJIEKYIT
CXEMBbI, OTpakarolue 3Tanbl HGOPMUPOBAHUS TUIAHETAPHBIX CUCTEM
cxema skcriepuMenToB JI. [Tactepa
CXeMbl BOBHUKHOBEHUSI OJHOKJIETOYHBIX 3YKapHUOT, MHOTOKJIETOYHOCTH Op-
raHU3MOB, Pa3BUTHE LAPCTB PACTEHUN U JKUBOTHBIX

Paznen |l. Yuenue o kierke (37 4u.)
I'naBa 3. Xumunueckasi opranusanus kiaeTtku (13 4.)

DneMeHTapHbId COCTaB KUBOTO BellecTBa Ouocdepsl. PacmpocTpaHeHHOCTD
AJIEMEHTOB, UX BKJIaJ B 00pa30BaHHUE KUBOW MaTEPUH U OOBEKTOB HEKUBOU IMPH-
poJibl. MakposaeMeHThl, MUKPOAJIEMEHTHI; UX BKJIAJ B 00pa3oBaHHE HEOpraHuye-
CKMX U OpPraHMYECKHX MOJIEKYJ UBOro BeliecTtBa. HeopraHuueckue MONEKYIbI
’KUBOTO BelecTBa. Bona, ee XuMudeckue CBOMCTBA M OMOJIOTUYECKAS POJIb: pac-
TBOPUTENb TUAPOMUIBHBIX MOJIEKYJ, Cpela MPOTEKaHWS OMOXUMHUYECKHX Tpe-
BpauieHuidl. Poap BOJbI B KOMIIAPTMEHTAIM3ANN U MEXMOJICKYISPHBIX B3aUMO-
NEUCTBUAX, TEIUIOPETYISAUUS U ApP. COJIM HEOPraHMYECKUX KHUCIOT, UX BKJIAJ B
oOecrieueHne MPOIECCOB KU3HENEATSILHOCTH U TMOJIepKaHue romeocrasza. Poib
KaTUOHOB M aHMOHOB B 00ECIEYEHUHU MPOUECCOB KU3HeAessTeaIbHOCTH. OcMoc U
OCMOTHYECKOE JaBJICHUE; OCMOTHUECKOE TTOCTYIIJICHUE MOJIEKYJT B KIETKY. bydep-
HbIE CUCTEMBI KIIETKH U OpraHu3Ma.

Opranudeckue MoJiekyibl. bruonornueckue noaumepsl — 6enku. CTpyKTypHast
opraHu3aius MoJIeKyJl Oejika: MepBUYHAsl, BApUAHTHl BTOPUYHOM, TPETUYHAS U
YEeTBEPTUYHAS, XUMHUECKUE CBSI3H, UX ylepKuBatoiue; gonaunar. CoiicTBa Oe-
KOB: BOJIOPACTBOPUMOCTb, TEPMOJIAOMIBHOCTh, MOBEPXHOCTHBIN 3aps/l U APYTHE;
neHatypaius (oOpatumasi U HeoOpaTumasi), peHatypanus — OMOJIOrMYECKUM CMBICIT
U MpakTUyeckoe 3HaueHue. OyHKIUU OETKOBBIX MOJEKYJ. buonornueckue kata-




JU3aTOpPbl — OEJIKU, UX KIacCU(UKALMs, CBOMCTBA, pOJb B 00OECIEYEHUH MPOLEC-
COB HU3HENEATEIbHOCTH. PerynstopHas M HMHPOPMaLMOHHO-KOMMYHUKAaTHBHAs
pOJIb OEJIKOB; TPAHCIIOPTHBIE U ABUTATENbHbBIE OCJIKM; aHTUTENA.

VYrneBoasl B KU3HU PACTEHHM, XKUBOTHBIX, I'PUOOB UM MHKPOOPTaHHU3MOB.
CTpyKTypHO-(PYHKIIHOHAIbHBIE OCOOEHHOCTH OPraHU3allMd MOHO- U TUCAXaPUJIOB.
Crpoenue u Ouonoruyeckast pojib OMOMOIUMEPOB — MOJIMCAXAPUIOB.

XKupbl — OCHOBHOI CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MEMOpPAH U UCTOY-
HUK 3Hepruu. OcoOEHHOCTU CTPOEHUS KUPOB U JIMIIOUAOB, JIKALIUE B OCHOBE UX
(YyHKIMOHAIBHON aKTUBHOCTH HAa YPOBHE KJIETKHU U II€JIOCTHOTO OpraHu3Ma.

Hyxnennossie kucnotel. JJHK — MoJiekynbl HaCIeICTBEHHOCTH; HCTOPUS U3Y-
YeHUs. YPOBHU CTPYKTYPHOM OpraHU3aLMU; CTPYKTypa IMOJMHYKICOTUIHOU Lie-
neu, mpaBuJIO0 KOMIUIEMEHTapHOCTH — npaBuiio Yapradda, nBoiinas cnupanb (Ix.
Yorcon nu @. Kpuk); 6uonornueckas ponas JHK. 'enernueckuii xoxa, cBoiicTBa
koaa. ['en: ctpykrypa u ¢pyHkuuu; reusl, koaupytoume PHK, MoOunbHble reneTu-
yeckue daeMeHThl. ['enom; renom venoBeka. PHK: undopmarinonnsie, Tpancmnopt-
HbIe, pubOCOMasbHbIe, KaTaIUTHYECKHEe U peryisTopHbie. Perumnkanusa JIHK, ne-
penayda HacJaeACTBEHHON HH(OpMAIUU U3 MTOKOJICHHS B IOKOJICHHE
Jemoncmpayuu:

e 00BEMHBIE MOJIEH CTPYKTYpHOU opranuzauuu 6enxoB u JJHK

I'naBa 4. MeTa00/113M — OCHOBA CYIIeCTBOBAHUSA KMBbIX OPraHu3mMos (8 4.)

COBOKYITHOCTh peakiuii OMOJIOTMYECKOTr0 CHUHTE3a — IUIACTUYECKUM OOMEH,
Wik aHa0oJu3M. Perynsiius akTHBHOCTH T'€HOB MPOKAPUOT; OTIEPOH: OMEPOHBI HH-
nyuuOenbHble M pernpeccubOenbHble. Perynsinuss akTUBHOCTH TE€HOB JYKapHUOT.
CrpykTypHasi yacTb reHa. PerynsiTopHas 4acTb reHa: IPOMOTOPBI, SHXAHCEPHI U
uHCynsATopbl. [lepenava HacnencTBeHHONW HH(pOpPMAlUU U3 s/pa B IUTOILIA3MY;
TPaHCKPUMNIMS, TpaHCKpunuuoHHbIe (akTopel. Ctpykrypa JHK-cBs3piBarommx
oenkoB. IIponeccunr PHK; crinalicunr, anbTepHaTUBHBIA CILIAMCHHT, OHOIOTHYe-
CKUU CMBICH M 3HaueHue. MexaHu3M oOecriedeHusl CHHTe3a 0esKa; TPAHCIALNS; ee
CYITHOCTh M M€XaHu3M, cTabunsHoCcTh HPHK 1 KOHTpOINB SKCTIpeccuu TeHOB.

Karanutuyeckuii xapaktep peakiuii oOMeHa BemiecTB. Peanuzarus Hacnen-
CTBEHHOU MH(pOpMaIUK: OMOJIOTHIECKUN CUHTE3 OCIKOB M IPYTUX OPTaHHUYECKUX
MOJIEKYH B KIIETKE.

DHepreTuueckuii oOMeH; CTpyKTyp U pyHkimn AT®. Dramnbl sHEPreTUYECKO-
ro obomeHa. ABTOTpodHBINI M TeTepoTpodHBI THUIBI OOMEHa. AHA’pOOHOE W
a’po0HOE paculeryIeHue OpraHuvyeckux MoJjekyi. [loAroToBUTenbHbIN 3TaM, posib
Ir30coM; HemojHoe (OeckuciopoaHoe) paciierienue. [loHoe KuCIopoaHoe
OKHUCJICHUE; JIOKaIu3alus MpoleccoB B MUTOXOHpusiX. CompsixkeHue pacuierie-
HUS TIIOKO3bl B KJETKe ¢ pacnagoM u cuHTe3oM AT®. KoMmmapTMmeHTanuzanus
MPOIIECCOB MeTa0oIM3Ma U JoKanu3anus cnenuduueckux GepMeHToB B MeMOpa-
Hax ONpEIENICHHBIX KJIETOUYHBIX CTPYKTyp. lloHsTHE O roMeocTa3e; MPUHLMUIIBI
HEPBHOW M SHJOKPUHHOMU PETYISIUHU MPOIECCOB MPEBPAICHUSI BEIIECTB U SHEP-
TUU B KJIETKE.

dotocuHTe3; cBeTOBas (haza U 0OCOOCHHOCTU OpraHU3alluu THJIAKOUIO0B I'PaH,
SHEpreTUYecKas 1eHHOCThb. TemHoBas (aza QoTocuHTE3a, MPOLECCH], B HEW Mpo-



TEKAOIIHUe, UCTIOJIb30BAaHUE YHEPTrUuu. THIbl (POTOCHHTE3a U UCTOYHHKHU BOJIOPOJA
JUTIsE 00pa30BaHUsl OPTAHMYECKUX MOJIEKYJ; PEaKlud CBETOBOW M TEMHOBOW (ha3bl
(oTtocuHTE3a. XEMOCUHTES.
Jemoncmpayuu:
® TUIaCTHYECKUM oOMeH: OuocuHTe3 0enka u porocuHTe3 (MOACIHN — aNIUINKA-
1IN
® CXEMHbI MyTei MeTaboM3Ma B KIIETKE
® DJHEPreTHYECKU OOMEH Ha MPUMEPE PACIICTUICHUS TITFOKO3bI
® CXEMbI, OTPKAIOIINE MPUHITUIIBI PETYJIAIUA METa0OJU3Ma Ha ypOBHE Iie-
JIOCTHOTO OpraHu3Ma
e cxema 1ukia Kpebca
e CXeMHbI pa3mnuHbIX popm doTocuHTe3a, UK KaasBuHa
® CXEMbI XEMOCUHTE3a

I'naa 5. Ctpoenne u pyHkuum kjaeTok (16 4.)

[Ipeamer u 3agauu HUTOIOTHH. METOIbI U3yUCHUS KJIECTKH: CBETOBAs U JJICK-
TPOHHASI MUKPOCKOIIHNS; OMOXUMHYECKNE U UMMYHOJIOTHYECKHE MeToAbI. [[Ba Trmna
KJIETOYHOM OpraHU3aIluu: MPOKAPUOTHICCKHE U dyKapuoThueckue kinetku. Ctpoe-
HUE IUTOIJIa3Mbl OaKTepUaTbHON KIETKU; JoKanu3anus (epMEeHTHBIX CUCTEM Op-
raHu3anuyu MetadoiM3Ma y IpoKapuoT. ['eHeTnueckuil ammapat OakTepuid; oco-
OCHHOCTH pealn3aliu HacjeJACTBeHHOW nHpopManuu. OcOOEHHOCTU KU3HEIEes-
TEIBLHOCTH OaKTepuil: aBTOTpOoPpHBIE M TeTepoTpodHble OaKTepuu; a’poOHBIE U
aHa’poOHBIE MUKpOOpraHu3Mbl. CiopooOpa3zoBaHue U €ro OMOJOTrHYecKoe 3Haye-
Hue. Pa3MHOXKeHHe; TI0JIOBOM MpoIiece y OakTepuii; pekoMOUHau. MecTo 1 poJib
IIPOKApHOT B OMOIICHO3aX.

[uTomnasma sykKaprOTHYECKOW KiIeTKH. MeMOpaHHBIA TPHHIUMIT OpraHu3a-
MU KJIETOK; CTPOCHUE OMOJOTHYeCKOr MeMOpaHbl, MOp(hoIorudeckue u HyHKIU-
OHAJIbHbIE OCOOEHHOCTH MeMOpaH pa3jIuYHBbIX KIETOYHBIX CTPYKTYp. OpraHeisl
[IUTOIIA3MbI, UX CTpyKTypa U GyHKuuu. Hapyknas muTomiazmMatudeckas MeM-
OpaHa, »HAOIIA3MaTUYECKass CeTh, ammapar [ OJabIXKH, JTU30COMBI, MEXaHU3M
BHYTPUKIIETOYHOTO MHIIEBApeHUsl. MUTOXOHJIpUU — DHEPreTUYECKUEe CTaHIUU
KJIETKH; MEXaHU3MbI KJIETOYHOTO JbIXaHUsl. PUOOCOMBI M MX y4acTue B MpoIeccax
TpaHcasiuuu. Knetounslii neHTp. OpraHoubl ABUKEHUS: KTYTUKA U PECHUYKHU.
Hurtockenet. CrnenuaibHble OPraHOMAbI IUTOILIA3MbI: COKPATUTENbHBIE BAaKYOJIH U
np. BzanMopeiicTBrue opraHou10B B 00€CTICUCHUHN MTPOIIECCOB METa00IHM3Ma.

Kinerounoe s1po — LeHTp ynpaBieHUs )KU3HEAESITEIbHOCThIO KIEeTKU. CTpyK-
Typbl KJIETOYHOTO siApa: A/iepHas 000JI04Ka, XpOMAaTUH (T€TEPOXPOMATUH U JYX-
pomaTuH), sApbiKko. Kapuomniasma; XMMUUYECKUI COCTaB U 3HAYEHHE ISl KU3HE-
nestenbHOCTH sifpa. JuddepennmanpHas akTUBHOCTh T€HOB; dyXpOMaTHH. Xpo-
MocoMbl. CTpYKTypa XpOMOCOM B Pa3IMYHbIE MEPUOBI )KU3HEHHOTO LHUKJIA KIIET-
KH; KapUOTHII, MIOHATHE O TOMOJOTUYHBIX XpoMocoMax. JIMMIOUIHBINA U rarion/I-
HBII HA0OPBI XPOMOCOM.

Knerku B MHOrOKieTouHoM opranusme. [lonarue o nuddepeHunpoBke Kie-
TOK MHOT'OKJIETOYHOT'O Opranu3mMa. JKM3HEHHBIN LUKII KJIETOK. TKaHu Opranusma c



pPa3HON CKOPOCTHIO KJIETOYHOI'O OOHOBIJIEHHSI: OOHOBIISIOLIMECS, PACTYLIUE U CTa-
OownbHbICe. PasMHOXKeHUE KIeTOK. MUTOTHYECKHI UKI: nHTEep(da3za — nepuoa noji-
TOTOBKHU KJIETKH K JeneHuto, peaymmmkanus JJHK; muto3, ¢a3sl MUTOTHYECKOTO
JIeJICHUsl U MPeoOpa3oBaHUsl XPOMOCOM B HUX. MexaHu3M oOpa3oBaHMs BepeTeHa
JIeJICHUSL M PACXOXKICHUsSI JOUEPHUX XpOMOCOM B aHadaze. buomornueckuii CMbIC
MuTo3a. buonoruueckoe 3HaueHue MuTo3a (O6ecroyioe pa3zMHOXKEHHE, POCT, BOC-
MOJTHEHUE KJIETOYHBIX MOTEPh B (PUBUOTOTHUUECKUX U MATOJOTUYECKUX YCIOBHUSX).
Perynsanust )XxM3HEHHOTO IMKJIA KJIETKHM MHOTOKIETOYHOTO OpraHu3Ma. @akTopsl
pocTa. 3anporpaMMUpoBaHHAas KJIETOYHAsI THOEIh — alonTo3; PEryJsius arnomnTo-
3a. [lonsitue o perenepaunu. HapyiieHuss MHTEHCUBHOCTH KJIETOYHOTO Pa3MHOKE-
HUS ¥ 3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX: TPOPUUECKHUE SI3BbI, TOOPOKAYECTBEH-
HBIE U 3JI0KAYECTBEHHBIE OMYXOJIH U JP.

OCOoOEHHOCTH CTPOCHHS PACTUTEIBHBIX KJIETOK; BAKYOJH U IJIACTUJIbI. Bubl
IJIACTU; UX CTPYKTypa U (pyHKIMOHaIbHbIE ocoOeHHocTU. KilerouHasi cTeHKa.
Oco0eHHOCTH CTPOEHHUS KIETOK IpuOOB. BritoueHus1, 3HaUeHNE U POJIb B METa00-
JU3ME KIIETOK.

Knerounass teopusi ctpoeHusi opranu3MoB. McTopusi pa3BUTHSA KIETOYHOU
teopun; pabotel M. Illneiinena, T. 1lIBanna, P. bpoyna, P. BupxoBa u npyrux
ydeHbIX. OCHOBHBIE TOJIOKEHUS KJIETOYHOW TEOPHUU; COBPEMEHHOE COCTOSHUE
KJIETOYHOW TEOPUU CTPOEHHS OPTaHU3MOB. 3HAUYECHHUE KIETOYHOW TEOPHUH IS pa3-
BUTHUSI OMOJIOTHH.

Bupycbl — BHyTpUKJIETOUYHBIE TAPA3UTHl HA TEHETUYECKOM YpOBHE. OTKpBITHE
BUPYCOB, MEXaHU3M B3aUMOJCHCTBUS BUPYCa U KIETKU, MHPEKIIMOHHBIN MpOIIecC.
BepTukanbHbIil 1 TOPU30HTANIBHBIN THUIT Nepeayl BUPYCOB. 3a00JeBaHUS KUBOT-
HBIX U pAaCTEHUH, BhI3bIBAEMbIC BUpYycaMu. BupycHbie 3a001eBaHus, BCTpEYAIOIIH-
ecs y uenoseka; rpunt, renaturt, CIIN/]. bakrepuodaru. IlpoucxoxaeHus: BUpy-
coB. Mepbl IpodUIaKTUKH paclpeesieHUs] BAPYCHBIX 3a00JI€BaHU.
JHemoncmpayuu:

® CXEMBI YCTPOMCTBA CBETOBOI'O U AJIEKTPOHHOTO MUKPOCKOIA
CTPOEHUE KJIETOK PA3JIUYHBIX TPOKAPUOT
MOJEIU KIETKH
CXeMa CTPOCHUS OPTaHOMIOB PACTUTEIBHON U KUBOTHOM KIIETKU
MUKPOTIpENapaThl KIETOK PACTEHUH, )KUBOTHBIX M OJHOKJIETOYHBIX TPHOOB
CXEMBI CTPOEHHS PACTUTEIILHON KIIETKH
BUJIbI KJIETOK PACTEHUW M UX 3HAYEHUE B OPTaHU3ME BBICIINX PACTCHUN
Oouorpadust yueHbIX, BHECITUX BKJIA] B pPa3BUTHE KIECTOYHON TCOPUHU

® CXEMBbI, OTPAKAIOMIKNE MPOIIECC PA3BUTHS BUPYCHBIX 3a00JICBaAHHIA
Jlabopamopnwie padbomuwi
Halntonenust K1eTOK pacTeHUM M KUBOTHBIX MO/ MUKPOCKONIOM Ha FOTOBBIX Ipe-
raparax.

Paszgea |11. Pazmuoxxenue u pazsutue oprannsmMosB (20 4.)
I'naBa 6. Pa3mHoskenue opranuzma (74.)




®opMbl O6€CcroIOro pa3sMHOKEHHS: MUTOTHYECKOE JIEJICHUE KIETOK OJIHOKJIE-
TOUYHBIX; CIOPOOOpa30BaHUE, MOYKOBAHUE Y OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OPraHu3MOB; BEr€TaTUBHOEC PAa3MHOKEHHUE. bUOIOTMYECKUI CMBICII U DBOJIOLUOH-
HOE€ 3HaYeHHe 0eCroiaoro pa3MHOKEHUS.

[TonoBoe pazMHOXkEHHE PACTEHHUI U KUBOTHBIX; OMOJIOTHYECKUil cMmbIc. [a-
Mertorenes. [leproasl 00pa3oBaHMs MOJOBBIX KJIETOK: pa3MHOKeHHe U pocrt. Ile-
puoa co3peBaHus (Meio03); npodasza-1 u npouecchl, B HEM MPOUCXOASAIIUE: KOHb-
Ioraius, KpOCCUHToBep. MexaHu3M, T'€HETHYECKHE MOCIEACTBUS W Ouojoruye-
ckuii cMmbica Meito3a. lepuoa popmupoBaHus MOTOBBIX KIETOK; CYIIHOCTh U OCO-
6enHoctu TeueHus. OCOOEHHOCTH cliepMaToreHe3a u oporeHeza. OceMeHeHue u
oro10TBOpeHre. MoHo- 1 nonucnepmusi; buosgorndeckoe 3HaueHue. Hapyxnoe u
BHYTpEHHEE oruiooTBopeHue. [lapTeHorenes. DBOMIOIMOHHOE 3HAUYEHHUE ITOJIOBO-
r0 pa3MHOKEHUS.

Jemoncmpayuu:

® CrnocoObl BEreTaTUBHOTO Pa3MHOKEHUS TUIOJOBBIX JEPEBHEB U OBOIIHBIX
KYJbTYp

® CXEMbl U PUCYHKH, NTOKA3bIBAIOIINE MOYKOBAHUE JAPOAOKEBBIX TPUOOB U KU-
HIEYHOIIOJIOCTHBIX

® MUKpOIIpENapaThl AULEKIETOK

® (CXEMa CTPOCHUS CIEPMATO30UI0B PA3IMUYHBIX ) KUBOTHBIX

® CXEMbl U PHUCYHKH, MPEACTABISIONINE PAa3HOOOpa3ue MOTOMCTBA Y OJIHOM
Iapbl POAUTENEH

I'naBa 7. UnguBuayanbHoe pazpurtue (134.)

«HUctopust pazButus xkuBOTHBIX» K.M. bspa m ydeHue 0 3apoabIIEBBIX
JUCTKax. DBONIOIMOHHAs AMOpuonorus; padotsl A.O. Kosanesckoro, N.1. Meu-
HukoBa 1 A.H. CeBepuoBa. CoBpeMEHHBIE MPEICTABICHUS O 3aPOBIIIEBBIX JUCT-
kax. [IpuHIUIbBI pa3BUTHs 0E€CITO3BOHOYHBIX U MTO3BOHOYHBIX )KHBOTHBIX.

Tunel AMLEKIETOK; MOJSIPHOCTD, PACIIPEACICHUE KEITKA U TEHETUYECKUX JIe-
TepMuHaHT. O0O0JIOUKH fii11a; aKTUBAIMS OIUIOJIOTBOPEHHBIX SUIEKIETOK K pa3BU-
THi0. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJIEHUS; TOTUIMOTEHTHOCTh OJIACTOMEPOB;
o0pa3oBaHKEe OJHOCIONHOTO 3apobIiia — OmacTynbl. [acTpynsius; 3akoHOMEPHO-
cTi 00pa3oBaHUs JABYCIONHOTO 3apOJbIIIa — TacTPYbl. 3apOBIIIEBhIE JTUCTKUA U
uX fanbHeumas quddepeHnrpoBKa; TOMOJIOTHS 3aPOIBIINIEBBIX TUCTKOB. [lepBuy-
HBI OpraHoreHe3 (HeHpyJsanus) U JaidbHenmas nudepeHnnpoBka TKaHeH, opra-
HOB M CHCTEeM. Perymsiusi sMOpHOHATBHOTO Pa3BUTHS; JETEPMHUHAINS U dMOpHO-
HaJIbHasl UHAYKIMSA. ['eHeTH4ecKkuil KOHTPOJIb pa3BuTHs. Ponb HEpBHOM W 3HIO-
KPUHHOM CHCTEM B 00€CTIeueHNH YMOPHUOHATHHOTO PA3BUTHS OPTaHU3MOB.

3aKOHOMEPHOCTH MOCTAMOPHUOHAIBHOTO Nepuoaa pa3Butus. lIpsimoe pa3Bu-
THE; JOPENPONYKTUBHBIN, PENPOJYKTUBHBIA W MOCTPENPOIYKTUBHBINA MEPUOBIL.
Henpsimoe pa3BuTue; MONHBIN U HEMOMHBIN MeTamMop(o3 OMOJTOTHUECKUN CMBICT
pa3Butusa ¢ Mmeramopdozom. Ctaiuu NOCTIMOPUOHAIBHOTO PAa3BUTHS MPU HEMPS-
MOM pa3BUTUM (JIMUMHKA, KYKOJKa, uMaro). CtapeHue u cMepTh; OMOJIOTHUsSl MPO-
JOJKATENBHOCTH KU3HHU.



CxoacTBO 3apoabliiell U IMOpPUOHANIbHAS JUBEPIEHIMS MPU3HAKOB (3aKkoH K.
bapa). buorenetnueckuii 3axon (9. I'ekkens u K. Mromnep). Paboter akagemuka
A.H. CeseprioBa 06 > MOpHOHATBLHON M3MEHYMBOCTU (M3MEHYUBOCTh BCEX CTaAui
OHTOI'€HE3a; KOHCEPBAaTUBHOCTh PAHHUX CTaJUil AMOPHUOHAIBHOTO Pa3BUTHUS; BO3-
HUKHOBEHHME M3MEHEHUH KakK MpeoOpa3oBaHM CTaaui pa3BUTHUS U MOJHOE BMAaJie-
HUE TPEIKOBBIX MPU3HAKOB).

Ponb (pakTopoB oKpyKarolien cpeabl B 3MOPUOHAIBHOM U TOCTAIMOPHOHAIb-
HOM pa3BuUTUU opranusma. Kputnyeckue nepuonbl pa3BuTus. BiausHue uzmene-
HUI roMeocTa3a OpraHu3Ma MaTepH U IUI0Ja B PE3yJbTaTe BO3JIEUCTBUS TOKCHYE-
CKHX BeUIECTB (Ta0a4yHOro JbIMa, aJKOroJjs, HAPKOTUKOB U T.1.) Ha XOJ 3MOpHUO-
HAJIBHOTO U MOCTAIMOPHOHAIBHOTO MEPUOI0B PA3BUTHS (BPOXKACHHBIE YPOACTBA).
Jemoncmpayuu:

® [OPTPETHI YUYEHBIX-IMOPHUOIOTOB

® CpaBHUTENbHBIN aHAIW3 3apoAbIlIEH MO3BOHOUHBIX HA Pa3HBIX 3Tamax 3M-
OpUOHANBHOTO Pa3BUTHUS

® MOJIeJM SMOPHUOHOB JIAHLIETHUKA, JIATYIIEK WK JPYTHX KUBOTHBIX

e TaOJUIBl, WJUTIOCTPUPYIOLTUE OECTOI0E U MOJIOBOE PA3MHOXKEHHE

e Ta0NuUIBl, WLIIOCTPUPYIOIINE Tpolecc MeTamopdo3a y UYICHHUCTOHOTHX U
MO3BOHOYHBIX (KECTKOKPBUIbIE U YEHTyeKpbLIIble HaceKOMbIe; aMprOun)

® CXEMBbI 3TaINoB MOCTIMOPUOHAIBHOTO PA3BUTHS YEIOBEKA

® CXeMbI IpeoOpa3oBaHuUsl OPraHOB M TKaHEH B (huioreHese

e (Qororpadun, oTpaxkarolue MocaeACTBUS BO3ACHCTBUN (PaKTOPOB Cpe/Ibl Ha
pa3BUTHE OPTaHU3MOB

® CXEMbl U CTaTHYECKUE TaOJUIIbl, JIEMOHCTPUPYIOIINUE TOCIEACTBUS YIIO-
TpeOJIeHUs aJIKOToJisd, HAPKOTUKOB U Tabaka Ha XapaKTep pa3BUTHUS MPHU3HA-
KOB U CBOMCTB Y IIOTOMCTBA

e (otorpaduu pereHepupyIOIUX OPraHOB U TKaHEeH

Pasznen |V. OCHOBBI TeHeTHKH M cejieknuu (34 4.)
I'naBa 8. OcHOBHBbIE NOHATHUS T€HETUKH (24.)

[IpencraBneHuss IpeBHUX O POJCTBE M XapaKTepe Mepeayd MPU3HAKOB W3
MOKOJIEHUSI B TIOKOJIEHUE. B3risiapl cpeIHEBEKOBBIX YUYEHBIX Ha MPOLECCHl HACTe-
NOBaHUA MpU3HaKOB. McTopus pa3BuTusi reHeTUKU. OCHOBHBIE MOHATHS T€HETUKHU.
[Ipu3Haku U CBOWCTBA; T€HBI, aJUICIbHbIE T€Hbl. [ OMO3UTOTHBIE U T€TEPO3UTOTHbBIE
OopraHu3Mebl. ['eHOTHT ¥ EeHOTHUIT OpraHnu3Ma; TEHO(POH]I.

Hemoncmpayuu:
e Ouorpaduu BUIHEHIIINX TEHETUKOB

I'naBa 9. 3akoHOMepHOCTH HACJIeI0BAHUSA NMPU3HAKOB (17 4.)

MeTtonbl U3y4eHHUsI HACIEACTBEHHOCTH M U3MEHUYMBOCTU. UuWcTas JUHUSA: TO-
pona, copT. [IpuHIMNBI ¥ XapakTepucTrka rudpugosornieckoro meroga I'. Men-
nens. Jlpyrue TEHEeTHYEeCKHE METOAbl: IMTOT€HETHYECKHUM, Te€HEaJOTrHYeCKUi,
OIM3HEOBEIN, OMOXUMHYCCKNM, MeTOabI ucciienoBanus JJHK.



3aKOHOMEPHOCTH HACJIEIOBaHUsI MNPU3HAKOB, BbIsIBICHHbIE . MeHnenem.
Monorubpunnoe ckpemupanue. [lepBolil 3axkoH MeHaenst — 3aKOH JTOMUHHPOBA-
Hus. [logHOEe W HEMOJIHOE JTOMUWHMPOBAHUE; MHOKECTBEHHBIM ajuienu3M. Bropon
3aKOH MeHzensl — 3aKOH paclleIuieHrs. 3aKOH YACTOThI TAMET U €ro IIUTOJIOTHYe-
CKoe O0O0OCHOBaHME. AHamu3Upyollee CKpernuBanue. JuruOpuaHoe W TMOJUTH-
OpUIHOE CKpEIIMBaHUE; TPETUH 3aKOH MeHeNs — 3aKOH He3aBUCUMOTO KOMOWHU-
pOBaHMUS.

XpoMocoMHasi TeOpUs HACIEACTBEHHOCTH. ['pynmbl cuemienus: reos. Cuen-
JICHHOE€ HaclieIoBaHUE MpU3HaKoB. 3akoH T. Moprana. [losiHOe 1 HenonHoe cuern-
JICHHE TE€HOB; PACCTOSTHUE MEXK/y T€HAMU; T€HETUYECKUE KAPThl XPOMOCOM.

I'enetnyeckoe ompeAeneHUe Mmoja; rOMOTaMETHBIM U Te€TEPOraMEeTHBIM MOJI.
I'eneTndeckas CTpykTypa MOJIOBBIX XpoMmocoMm. HacnenoBanue mpu3HAKOB, CIIEI-
JICHHBIX C TOJIOM. ['€HEeTHUYEeCKHE KapThl XpPOMOCOM 4€JIOBEKA. XapaKTep Haclen0-
BaHUSl MPU3HAKOB y YEJIOBEKA. ['€HHbIE U XPOMOCOMHBIE AHOMAJIMS YEJIOBEKA U
BbI3BIBaEMbIC UMHU 3a0o0sieBaHus. Mepbl TPOoPUIaKTHKUA HACJIEACTBEHHBIX 3a00J1e-
BAHUI YEJIOBEKA.

I'eHoTun kak nenocTHas cucteMa. B3aumMoaencTBus aJuiebHBIX (JIOMUHUPO-
BaHUE, HETMIOJTHOE JOMUHUPOBAHNE, KOJOMUHUPOBAHNE M CBEPXJIOMUHUPOBAHNUE) U
HeaJUIeJIbHBIX (KOMILIEMEHTAPHOCTh, AMUCTA3 U MOJIMMEPHS) TCHOB B OTIPEICIICHUN
npu3HakoB. [InefioTponus. DKCIPEeCCUBHOCTh U IEHETPAHTHOCTD I'EHA.
Jlabopamopnule u npakmuyeckue padomaoi

e (CocraBiieHHE IPOCTEUIINX CXEM CKPEIINBAHHUS.
e PemieHne reHeTHYECKUX 3a/1a4 U COCTABIIEHUE POAOCIOBHBIX
Jemoncmpayusn
® CXEMBbI CKPELIMBAHUs )KUBOTHBIX U PACTCHUU
KapThl XPOMOCOM YEJI0BEKA
POAOCIIOBHBIE BBIIAOLINXCS IPEACTABUTEIIEH KYJIbTYPBI
XPOMOCOMHBIE aHOMAJIUU YEJIOBEKA U MX (DEHOMUTUYECKOE TIPOSIBICHNE

CXCMbI BSaHMOI[CﬁCTBHﬂ AJJICJIBHBIX U HCAJIJICIIBHBIX I'CHOB

I'naBa 10. 3akoHOMepHOCTH U3MEHYUBOCTH (8 4.)

OcHoBHBIE (OpPMBI U3MEHYMBOCTH. [ eHOTHUIIMYECKass M3MEHYMBOCTHh. MyTa-
uuu. ['eHHbIe, XpOMOCOMHBIE U T€HOMHbIE MyTaluu. CBOWCTBa MyTalllil; COMaTH-
YeCKue U reHepatuBHble MyTanuu. Heltpanbusie mytanuu. [lomyneranbasie u ie-
TaNbHBIC MyTaluu. [[pUYMHBI 1 YaCTOTa MyTaIHii,; MyTareHHbIe (aKTOPBI. DBOIIO-
LHUOHHAS POJIb MYTAllMi; 3HAYCHUE MYTAllUM JJIsI IPAKTUKHU CEIIBCKOr0 XO3MCTBA
u OuortexHonoruu. MyrtareHnbie (akTopbl. KoMOWHATHBHAS W3MEHUYHUBOCTb.
YPpOBHH BO3HMUKHOBEHHUS PAa3IMYHBIX KOMOWHAIMA T€HOB W WX POJb B CO3IaHHUU
F€HETUYECKOr0 pa3HooOpa3usi B Mpeaenax BHuaa (KPOCCHUHTOBEpP, HE3aBHCHUMOE
PACXOXKIACHHUSI TOMOJIOTUYHBIX XPOMOCOM B IEPBOM M JOYEPHUX XPOMOCOM BO
BTOPOM JIEJICHUH M€i103a, OIJI0A0TBOPEHUE). DBOIIONMOHHOE 3HAUeHUE KOMOUHA-
TUBHOW U3MEHYUBOCTH.

deHoTunuyeckas, Win MoAU(GUKALIHUOHHAS, U3MEHUYUBOCTh. Poib ycnoBuii
BHEIIHEW Cpelibl B Pa3BUTUHU U MPOSABIECHUU NPU3HAKOB U CBOMCTB. CBOMCTBA MO-



nudUKalnii: ONMPEIeIEeHHOCTh YCIOBUSIMU CpEJbl, HAMPaBIECHHOCTb, TPYMIOBOI
XapakTep, HeHaciaeayemMocTb. CTaTUueCcKue 3aKOHOMEPHOCTH MOJU(PUKAITMOHHOMN
W3MEHUYMBOCTH;, BapUAllMOHHBIN pAJ WM BapualMoHHas kpuBas. Hopma peakuuu;
3aBUCUMOCTH OT T€HOTHUNA. Y IPABJICHUE JOMUHUPOBAHUEM.
Jemoncmpayuu:

® cxembl ((EHOTUITHMYECKOTO MPOSIBICHUS T€HHBIX, XPOMOCOMHBIX M TEHOMHBIX

MyTalui

® TpuUMephbl MOJUPUKAITMOHHON U3MEHUUBOCTHU
Jlabopamopnasa paboma

e MoaudukanmonHas U3MEHUUBOCTh. [locTpoeHre BaprualimoOHHON KPUBOM

I'naBa 11. OcHoBbI cesieknuu (7 4.)

Coznanue copToB pacTeHHil M MOpOoJ >KUBOTHBIX. PazHooOpa3ue u mpoayk-
TUBHOCTh KYJBTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYPHBIX PaCTEHMI. 3aKOH TOMOJIOTUYECKUX PSJOB B HACIEICTBEHHOW U3MEH-
YUBOCTH.

Metoabl CeleKIMy PacTeHUN M KUBOTHBIX: OTOOp M rubpuan3anus; GopmMbl
otOopa (MHAUBHUAYATbHBIA U MaccoBbIi). OTaaneHHas rTuOpuIN3aIus; sIBJICHUE T'e-
Tepo3uca. ICKyCCTBEHHBIN MyTareHes.

Cenexkuusi MUKpOOPTaHU3MOB. BHOTEXHONOTUS U T€HETUYECKass WHKEHEpHUs.
Cenexkuusi MUKPOOPTAaHU3MOB JIJIsl MUIIEBON MPOMBIILICHHOCTH; MOJYYECHHUE Jie-
KapCTBEHHBIX MPENapaToB, OMOJIOTHYECKUX PETYISITOPOB, AMHUHOKHUCIIOT.

JIoCTHKEHUSI M1 OCHOBHBIE HAIlPaBJICHUS COBPEMEHHOW CEJEKIUU. Y CIEXH
TpaaULIMOHHON cenekiuu. KioHupoBaHue; TepaneBTUYECKOe KIOHUpoBaHue. [le-
muddepeHanus COMaTHIECKUX siIep B PEKOHCTPYUPOBAHHBIX KileTKax. Kierod-
Hble TeXHOJIOTUM. ['eHeTHYecKass MHXKEHEepUs. 3HAUCHUE CENICKIUM I Pa3BUTHS
CEIBCKOXO3IMCTBEHHOT'O IMPOU3BOJICTBA, MEAUIIMHCKOW, MUKPOOHOJOTHUYECKON H
JIPYTUX OTpaciei MPOMBIILICHHOCTH.

JHemoncmpayuu:
® CpaBHUTEIBbHBIA aHAIU3 MOPOJI TOMAIIHUX XKUBOTHBIX, COPTOB KYJIbTYPHBIX
pPACTEHHH U X JTUKUX IIPEIKOB
® KOJUIEKIIMM W MpPENapaTbl COPTOB KYJIbTYPHBIX PACTECHUM, OTIIMYAIOIIAXCS
HanOOJIBIIIECH IIJI0JJOBUTOCTH

4. ®dopMBbI OPraHU3ANNH VIEOHBIX 3AHATHA, OCHOBHBLIE BH/IbLI VYEOHOM Jes-

TEJIbHOCTH:

Dopmbl_ypoka: ypOK O3HAKOMJIEHHS C HOBBIM MaTEpPUAIIOM; YPOK 3aKpEIUICHUS
M3YUYEHHOI'0 MaTepuasa; ypoK MpUMEHEHHUs 3HAaHUN U YMEHUI; YpOK 0000IIeHHs U
CHUCTEMAaTHU3alNU 3HAHUM; YPOK MPOBEPKH U KOPPEKIMU 3HAHUWA U YMEHHUN; KOM-
OMHUPOBAHHBIN YPOK; KUHOYPOK; YpPOK - JIEKIIHS; YPOK-IKCKYpPCHUSI; YPOK-3a4eT;
YPOK — CEMHHAap; CaMOCTOsATENIbHAs paboTa ydaluxcs; 1ad0opaTOpHbIE U MPAKTH-
Yyeckue padoThl; YPOK C IUJIAKTUYECKOW UTPO; YPOK - JIeJI0Basi Urpa.




OcHogHble 8UObl YUeOHOU JeameibHoCmU: CaMOCTOATENbHas padoTa ¢ y4yeOHHU-
KOM, 3JIEKTPOHHBIMU OOpa3oBarenbHbIMU pecypcamu (DOP); cocraBiieHHE CXeM;
COCTaBJICHUE KOHCIEKTOB; paboTa ¢ JUAAKTUYECKHM MaTepuajoM; pelIeHUE 3a-
nad; paboTa B mapax; MpocMoTp U oOCyXaeHue yueOHbIX (PUIBMOB; HaOJII0JEeHUE
32 JEMOHCTpPALUsMU yUUTENs; OObSICHEHUE U MHTEPIpPETALHs HAOIIOAAaEeMBbIX SIB-
JICHUM; aHaIu3 TpauKoOB, TaOJMI], CXEM; aHAIU3 MPOOJIEMHBIX Y4EeOHBIX CUTYa-
LMI; BBIOJIHEHHE Pa0bOT MPaKTUKyMa.

KajenaapHo-TeMaTHyeckoe IJIaHUpoBaHue Kypca «buoJiorusy

10 kaace, npodpuiabHbIi ypoBeHb. 2019-2020 yueOnblii roxa.
YMK H.U. Conun, 105 yac. 3 yaca B HeJeJ110.

Ne Tema/Tema ypoka Yacos
1/1 IToBTOpEHUE U3YyYEHHOr0 MaTepuana 1
212 Kpatkast uctopusi pa3Butus OUOJIOTHH. 1
Paznes: IlpoucxoxaeHue U HAYAJbHbIE ITAllbl PA3BUTHSA 12
JKM3HM Ha Jemie
MHuoroo0pa3ue ;kuBoro mupa. OCHOBHbIE CBOIICTBA KU- 5
BOM MaTEepPHUM.

3/1 MHoroo0pa3sue >KHBOTO MUpa 1

4/2 YPOBHM OpraHu3aiuu KHUBOM MaTepun 1

5/3 Kpurepun xxuBbix cucrem. XuMuueckuii coctaB. Metabo- 1
JU3M.

6/4 Kputepuu xxuBbix cucrem. Penponykiusa. HacinencrBeH- 1
HOCTb U U3MEHYHMBOCTh. POCT 1 pa3BuTHE.

7/5 Kputepuu xxuBbix cucrem. Pa3apaxuMocTh, TUCKPETHOCTb, 1
ABTOPETYJISAINS, PATMUYHOCTh U SHEPTO3aBUCUMOCTb.
Bo3HnkHOBeHHUe :KU3HU Ha 3emJie /

8/1 Hcropus npeacraBieHnii 0 BOBHUKHOBEHUH KU3HU 1

9/2 Pa6oter ®. Penqu u JI. [Tactepa 1

10/3 | CoBpeMeHHBIC IPEICTABICHHUS O BOSHUKHOBCHHUH KU3HU 1

11/4 | TlepBuunas atmMocdepa 3eMITd M XUMUIECCKUE MPEATTOCHLUTKA 1
BO3HUKHOBEHUS KU3HU

12/5 | Teopus mpOUCXOKICHUS TPOTOOHUOTIOIMMEPOB 1

13/6 | OBomtonus MPOTOOHOHTOB 1

14/7 | HaganpHble 3TAIbl OMOJIOTHYECKON IBOIIOLIMHT 1
Pa3nesi: YuyeHue 0 KiIeTKe 37
XumMuyeckasi OpraHu3anus KJIETKU 13

15/1 | Kietka Kak 3Tar 3BOJIONUHU )KHBOTO B HUCTOPUU 3EMITH. 1

16/2 | Heopranunyeckue BeleCTBa, BXOASINNE B COCTaB KICTKH 1

17/3 | Bona, ee cBoiicTBa M QYHKIIMHU B KICTKE 1




18/4 | Opranuyeckue BEIIEeCTBA, BXOAIINE B COCTAB KICTKU 1

19/5 | buonoruueckue moJmMephl — OCJIKHU, UX CTPOCHHE 1

20/6 | dyHkIMU O0EIKOB 1

21/7 | OpranuyecKre MOJICKYJIIBI - YTIIEBOJIbI 1

22/8 | OpranuyecKre MOJICKYJIbI - JKUPBI M JIUIIOHJIbI 1

23/9 | buonornyeckue MOJIUMEPHI - HYKJICHHOBBIC KHCIIOTHI. 1

24/10 | I'eHeTUYECKHUI KO 1

25/11 | Iousitre o renome. PHK. 1

26/12 | [loBTopenue u 00001eHKE 10 TeMe "YueHue o KieTke" 1

27/13 | KonrpoabHasi padora Nel o teme "Yuenue o kietke" 1
MeTa001M3M — OCHOBA CYIIIECTBOBAHMS )KMBbIX Opra- 8
HHU3MOB

28/1 | Anabonu3m, WM MmacTuYeckuii oOMeH. Perynsius aKTHB- 1
HOCTH TeHOB. CTPYKTypHAasi 9acTh T€HOB.

29/2 | [lepenaua HaCIEACTBEHHOW HH(GOPMAIIMU U3 APA B IIUTO- 1
asmy. Tpanckpunuusi.

30/3 | Mexanu3m obecriedeHus: cMHTe3a Oernka. Tpancsnus. 1

31/4 | DHepreTHUYECKUIt 0OOMEH — KaTaObOIM3M. ITarbl SHEPreTHYC- 1
CKOTro oOMeHa.

32/5 | ABrotpodHsrii T 0OMeHa BeriecTB. PotocunTe3. CBeTO- 1
Bas (¢asa.

33/6 | ®ortocuntes. TemuoBas (dasa. 1

34/7 | XemocuHTe3 1

35/8 | KonTponbHasi pa6ora Ne 2 o teme «MeTabosmu3M — OCHO- 1
Ba CYIIECTBOBAHMS )KUBBIX OPTaHU3MOBY
Crtpoenne 1 PYHKIIUU KJIETOK 16

36/1 | [Ipeamer u 33124y HUTOJIOTMH. METOIBI M3YYCHUS KICTKH. 1
TuIbI KIIETOYHOM OpraHu3allyH.

37/2 | Ilpoxapuotndeckas kietka. OCOOCHHOCTH KU3HEIEATEIb- 1
HOCTU OaKTepuil.

38/3 | DykapuoThdeckas kietka. HapyxHas uToTUIa3MaTHICCKas 1
MeMOpaHa.

39/4 | OCHOBHBIC YaCTH KJICTKH. 1

40/5 | [luToruiazma M €e CTPYKTYpHBIE KOMITOHCHTHI. 1

41/6 | HememOpaHHBIC OPTAaHOUJIBI KIICTKH. 1

42/7 | MemOpaHHBIC OPTaHOUIBI KJICTKH. 1

43/8 | IByxmMeMOpaHHBIC OPTaHOU B! KICTKH. 1

4419 | Jlabopamopnas pavoma Nel «V13ydeHue CTpOCHUS pacTh- 1
TEJIbHOW M )KUBOTHOM KJIETOK MOJ MUKPOCKOIIOM)

45/10 | KnerouHoe sapo. 1

46/11 | OcOOEHHOCTH CTPOCHUS PACTUTEIIHHON KIICTKH. 1

47/12 | KnerodHas TeOpHUsl CTPOCHHS OpraHU3Ma 1

48/13 | JKu3HCHHBIN MK KJIIETOK 1

49/14 | Muro3 1




50/15 | HeknetouHble GOpPMBI )KU3HU. Bupychl 1
51/16 | Koutpoasnas padora Ne3 o teme «CtpoeHne U QyHKIUH 1
KIJIETOK)
Pa3znesn: PazMHoOKeHHe M pa3BUTHE OPraHU3MOB 20
Pa3MHoOKeHHEe OPraHM3MOB /
52/1 | Becnionoe pa3mHOXKeHUE, ero (opMbl. bruonoruueckuii 1
CMBICJT O€CTI0JIOT0 Pa3MHOKEHUSI.
53/2 | [lonoBoe pa3MHOXCHHE PACTEHHI U )KUBOTHBIX 1
54/3 | 'amerorenes. Meiios. 1
55/4 | buomornyeckoe 3HaUCHUE ¥ OMOJOTHYSCKHI CMBICIT Melo03a. 1
56/5 | OmromoTBOpeHUE 1
57/6 | ITapreHorenes 1
58/7 | KouTpoabHasi pa6ora Ned no teme «Pa3mHokeHue opra- 1
HU3MOBY»
NuauBuayajibHoe pa3BUTHE 13
59/1 | KpaTtkue HCTOpHYCCKUE CBEICHUs 00 OHTOT€HE3¢e 1
60/2 | DMOpuoHaILHBIN NEpHO/ pa3BuTHs. [IpodieHue. 1
61/3 | Factpynsnus. 1
62/4 | I'uctorene3. OpranoreHes 1
63/5 | Perynsmus sMOpHOHAIBLHOTO PAa3BUTHS 1
64/6 | KinoHupoBaHue pacTEHHIA U )KHBOTHBIX 1
65/7 | [ToctamOproHanbHBIN TIepuo] pa3Butus. [IpsiMoe pa3BuUTHE. 1
66/8 | Hempsimoe pa3BuTHE OPraHU3MOB 1
67/9 | )KM3HCHHBIN LMK U YepeJOBAHNE ITOKOJCHUHN Y pPaCTCHUI 1
68/10 | CxomcTBO 3apOABIIICH  SMOPHOHAIbHAS JUBCPICHIIHS. 1
buorenernueckuii 3aK0H.
69/11 | Pa3BuTHE OPraHU3MOB M OKPY’Kalomias cpeaa 1
70/12 | Pereneparius 1
71/13 | KonTpoabHasi padota Ne5 o reme « HIUBHyaTbHOE 1
pa3BUTHEY
Pazaesn: OCHOBBI TEHETUKH U CeJIeKIIUHU 34
OcHOBHBbIE NOHATHS F€HETUKHU 2
72/1 | Vctopus pa3BUTHS MIPEICTABICHHUA O HACICICTBEHHOCTH U 1
U3MEHYNBOCTH
73/2 | CoBpeMeHHBIC MTPEJICTABICHIS O CTPYKTYpE T'eHa 1
3aKOHOMEPHOCTH HaCJIeJ0BAHUSA NMPU3HAKOB 17
74/1 | 3akoH eTMHOOOPA3MS TIEPBOTO MOKOJICHHSI 1
75/2 | 3akoH pacnieruieHus 1
76/3 | HemonHOE TOMUHUpOBaHUE. MHOXECTBEHHBIN aJIJICIIN3M 1
77/4 | IuruOpuaHOE ¥ MOJIMTHOPUIHOE CKpenuBanue. TpeTuii 3a- 1
KOH MeHnens
78/5 | Ilpakmuueckas pavoma Ne 1 «Penienue reHETHUCCKUX 3a- 1

Jla4 Ha MOHOTHOPUIHOE U JUTHOPUIHOE CKPEIIUBAHUE)




79/6 | AHanusupyolee CKpeIuBaHue 1

80/7 | XpomocomHasi TEOpHsI HACIEACTBEHHOCTH 1

81/8 | Ilpakmuueckas pavoma Ne 2 «PemeHne reHETHYSCKUX 3a- 1
J1a4 Ha CIETUICHHOE HACJICJOBAHHE)

82/9 | I'eneruka mosia. HacnenoBanue npu3HaKoB, CHEIUICHHBIX C 1
0JIOM

83/10 | Ilpakxmuueckan paboma Ne 3 «PellieHre TCHETUYSCKUX 3a- 1
7a4 Ha CIETNICHHOE C TI0JIOM HACJEI0OBaHUE)

84/11 | I'eHoTHN Kak IEJIOCTHAsS crcTeMa. B3anMoieicTBre TeHOB 1

85/12 | BzaumoelicTBHE I'€HOB 1

86/13 | Ilpakxmuueckan paboma N 4 «PerieHre reHETHYECKUX 3a- 1
Jla4 Ha B3aUMOJICHCTBUE TCHOBY

87/14 | Cemunap no temMe «OCHOBHBIC 3aKOHOMEPHOCTH HaCIIe]I- 1
CTBEHHOCTHY

88/15 | Meronbl u3ydeHus reHeTUKN YenoBeka. Ilpakmuueckasn pa- 1
ooma Ne 5 «CocTaBieHHUe pOJIOCTOBHBIX)

89/16 | HacnencTBeHHbIC 3a00JICBaHMSI U UX TPEAYITPEIKICHUC 1

90/17 | KonTpoJabHasi padora Ne6 mo Teme «3aKOHOMEPHOCTH 1
HACJIeIOBaHUS MPU3HAKOBY
3aKOHOMEPHOCTH U3MEHYHMBOCTH 8

91/1 | I'eHoTMIIMUECKAass U3MEHUYHUBOCTh 1

92/2 | MyraluoHHasi U3MEHYMBOCTbh. | €HHbIC, TECHOMHBIC U XPOMO-
COMHBIE MyTaIlUH.

93/3 | CoiicTBa myTaruii. MyrareHHbIC (haKTOPBHI. 1

94/4 | KomOnHATHBHAS H3MEHYMBOCTH. Y POBHH BO3HHKHOBCHHS 1
KOMOUWHAIWI T€HOB.

95/5 | 3aBUCHUMOCTD MPOSIBIICHUS T€HOB OT YCJIOBHI BHEIIIHEH cpe- 1
11 (peHoTHMYEeCKast N3MEHYHMBOCTD )

96/6 | labopamopnasn paboma No2 «3ydeHre MOAUPUKAITUOH- 1
HOM M3MEHUYMBOCTH. [locTpoeHre BapualmiOHHON KPUBOW

97/7 | ObobmeHue 1 cucTeMaTH3aIs 3HAaHUH 00 H3MEHYUBOCTH 1
KUBBIX OPTaHU3MOB.

98/8 | KontpoabHas padora Ne7 o TeMe «3aKOHOMEPHOCTH H3- 1
MEHYUBOCTH
OcCHOBBI ceJIeKIIUT /

99/1 | Co3ngaHme MOpPOJI )KUBOTHBIX U COPTOB PaCTCHHI 1

100/2 | lleHTpbI MPOUCXOKICHHS KYJIbTYPHBIX PACTCHHM 1

101/3 | MeTobl CeNeKIMK PACTCHUIH U )KMBOTHBIX 1

102/4 | Cenexuyst MUKpPOOPTraHU3MOB 1

103/5 | JdocTKeHUs U OCHOBHBIC HAIIPABIICHUSI COBPEMEHHOM Ce- 1
JICKIIAN

104/6 | IloBTOpeHMe M3ydeHHOTO MaTepraia 3a Kypc 10 kimacca 1

105/7 | UToroBasi KOHTPOJIbLHAsI padoTa. 1

Hmozo | Konmponvnvix pabom — 8 105




Jlabopamopnuix pabom - 2
Ilpakmuueckux pabom - 5




