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IlosicHuTeILHAS 3aIIUCKA

Oenepanbabii 3akoH ot 29.12.2012 Ne 273-®3 «OO0 o00pa3oBaHuu B
Poccuiickoinn @enepanumny;

@®enepanbHblii  0a3uCHBIA  y4yeOHBI IUIaH, YTBEP)KIAEHHBIM  MPUKa30M
MunuctepcrBa oOpazoBanusi Poccuiickoit @enepaunu ot 09.03.2004 No 1312
(manee — ®BYII-2004);

®denepalibHBIM KOMIIOHEHT TOCYAapCTBEHHOIO CTaHAapTa 00111ero 00pa3oBaHus,
YTBEPXKIEHHBI  mpukazoM  MuHuctepcTBa  oOpazoBaHus  Poccuiickoii
Oeneparun ot 05.03.2004 Neo 1089 «OO0 ytBepxkaeHuu ¢denepaabHOro
KOMITOHEHTa TOCYIapCTBEHHBIX CTaHIApTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO
oO1wero u cpeanero oomiero oopazoanus» (st VII-XI (XII) knacco);

[loctanoBnenne denepanbHOM ClyKObl N0 HaA30py B cdepe 3auuThl IpaB
norpeduTtenel u Onaromofyyusi 4enoBeka W [J1aBHOrO rocyAaapCTBEHHOTO
canutapHoro Bpauya Poccuiickoit ®enepauuu ot 29.12.2010 Nel889 «OO06
ytBepxkaeHun CanlluH 2.4.2.2821-10». «CaHUTapHO-3MHAIEMUOIOTMUECKUE
TpeOOBaHUs K YCIOBUSIM W OpraHu3anuu oOydeHus B 0O0IIc00pa3oBaTEIbHbBIX
yupexaeHusix» (¢ usmenenussmu Ha 29.06.2011) (nanee — CaulluH 2.4.2. 2821-
10);

[lucemo  JlemapTaMeHTa TOCYNapCTBEHHON TMOJUTUKH B  OOpa3OBaHUU
MunuctepctBa oOpazoBanusi u Hayku P® ot 04.03.2010 Ne03-413 «O
METOIMYECKUX PEKOMEHIAIUAX 110 PEATU3aIUU 3JIEKTUBHBIX KyPCOBY;

denepanbHBI MEPEUYCHb YYCOHHWKOB, PEKOMEHIOBAHHBIX M JOMYIIECHHBIX
MunuctepctBoM 00pazoBanusi U Hayku no llpukazsy MO P® ot 31.03.2014
No253,00I1 HOO, OOIlI 00O, onobpennsix DeaepadbHbIM — yueOHO-
METOJIMYECKMM OO0BEIWHEHHEM II0 00meMy oOpa3oBanuio. IIpoTtokon
3acenanus ot 8 ampens 2015 r. Nel/15;

[Ipukaz MunuctepctBa oOpazoBaHus U Hayku Poccuiickoit ®enepauuu OT
14.12.2009 No 729  «OO0  yTBEepXKIEHHM  TIEPEUHS  OpraHHU3allui,
OCYHIECTBIISIIOLIMX HW3JAaHUE YYEOHBIX MOCOOU, KOTOphIE JIOMYCKAITCS K
UCIIOJIB30BAHUIO B 00pa30BaTEILHOM IPOIIECCE B UMEIOIINX FOCY/1apCTBEHHYIO
aKKpeAUTAlMI0 W pealn3yloluX o00pa3oBaTelibHble MPOrpaMMbl  OOIIEro
oOpa3zoBaHus 00pa30BaATEIbHBIX YUPEKICHUSIX» (C UBMEHEHUSIMU);

Yera MKOY COII Ne6 c.JlepOeToBka



e VYyeOHslii miian Ha 2016 — 2017 yueOHbI# TO1

e [lonoxeHue O CTPyKType, MOpsAJKE pa3pabOTKH U YTBEPKACHUU pabodux
porpaMM y4eOHBIX MPeAMETOB (KypCcOB), MMCIUIUIMH (MOJyJieil) Menaroros
MKOY COLIL Ne6 c.JlepbeToBKa

PaGouas nporpaMma cTaBMT CJeAylOIIHe HeJaH 00yUYeHH s :
(dhopMupoBaHUe LIETOCTHOTO MPEJCTABICHHUS O MUPE, OCHOBAaHHOTO Ha

MPUOOPETEHHBIX 3HAHUSAX, YMEHUSX, HABBIKAX U CIIOCO0AX ACSATEIbHOCTH;
MpuoOpETEHHE OTbITa PA3HOOOPA3HON AEATETbHOCTU (MHIUBUAYATBHOU U

KOJUJIEKTUBHOI1), OTbITA TO3HAHUS U CAMOIIO3HAHUS,

MOATOTOBKA K OCYIIIECTBIECHUIO OCO3HAHHOTO BHIOOPA MHAUBUIYaTbHOMN

oOpa3oBaTebHON WK NpOo(PecCHOHATBLHON TPACKTOPUH.

Heabro n3ydenus kypca 6mosornu B 10 kmacce SBASETCS MPOIOIDKEHUS PA3BUTHS
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; O METOAaX OMOJIOrHYECKUX HAYK
(IIMUTOJIOT UM, TEHETHUKH, CEJICKITNN, OMOTEXHOJIOTUH, DKOJIOTHH ); CTPOCHUH,
MHOT000pa3uu U 0COOCHHOCTSAX OrocucTeM (KJIeTKa, OpraHu3M, OMYJIALNS, BUI,
ouoreoreHo3, Orocdepa); BEIAAIOIINXCS OMOJTOTHYECKUX OTKPHITUSIX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUUECKON HAYKeE;

3amaum Kypca: pa3BUTHE YMEHHS MPUMEHITh OMOJOTMYECKUE 3HAHUS J1JIs
00BSCHEHUS MPOIECCOB U SBICHUMN KUBOU MPUPOJIbI, KUZHEACATEILHOCTH
COOCTBEHHOI'0 OpPraHU3Ma; UCIOJIH30BaTh MH(POPMAIIHIO O COBPEMEHHBIX
JOCTHXKEHUSIX B 00J1aCTH OMOJIOTUH U DKOJIOTUH, O (PaKTOpax 3/I0POBbS U PUCKA;
paboTaTh ¢ OMOJOTMYECKUMH TPUOOpPAMU, HHCTPYMEHTaMU, CIIPABOYHUKAMU;
MIPOBOIUTH HAOIOJCHUSA 32 OMOJIOTHYECKUMU 00bEKTAMU U COCTOSTHUEM
COOCTBEHHOI'0 OpraHu3Ma, OMOJOTUYECKUE IKCIIEPUMEHTHI;

B cootBetcTBUU ¢ (PepepaibHBIM 0a3UCHBIM YUEOHBIM ILJITAHOM JIJISI
oOpasoBaTenbHbIX YupexaeHuii PO na uzyuenue ouonoruu B 10 xinacce orBoautcs 70
yacoB. PaGoyas nmporpamma mpeaycMaTpuBaeT oOydeHrne OMOJIOTuU B 00bEME 2 4acoB
B HEJIEJ0 B TeueHue 1 yueOHoro roaa.

KontponbHbIX paboT B TeueHuu roja-3 , Jlabopatopusix padot-2 ,

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKUA

B pe3yJbTaTe N3yICHUA oMoJiorum VIYECHUK TOJKEH:

3HATH/IIOHUMAThH
OCHOBHBIE MOJIOKeHUsI OMOJIOTUUYECKUX TEOPUH (KJIETOUHAS TEOPUS; XPOMOCOMHAs
TEeOpHs HACJIEACTBEHHOCTH); YUeHUM (0 MyTAX U HaIMpaBieHuUsx 3Botonuu; H. U.
BaBuioBa o nieHTpax MHOT000pa3us U MPOUCXOKICHUS KYIbTYPHBIX paCTCHUN );
cymHocTh 3aKkoHOB (I'. Menpens; cierienHoro HacienoBanus T. Moprana;
TOMOJIOTUYECKHUX PAIOB B HACIEICTBEHHOW U3MEHUYHUBOCTH; 3aPOJBIILIEBOTO CXOJICTBA;
OMOTreHEeTUUYECKOT0); 3aKOHOMEPHOCTEH (M3MEHUMBOCTH; CIIETIJIEHHOT'O HACIEA0OBAHHUS;



HacJe0BaHus, CIEINIEHHOTO C MOJIOM; B3aUMOJICUCTBUSI TEHOB U UX IUTOJIOTUYECKHUX
OCHOB); TipaBwI (oMuHUpoBauus ['. MeHens); runore3 (YUCTOTHI TAMET,); CTPOSHUE
OUOJIOTUYECKUX OOBEKTOB: KJIETKHU (XUMHUUYECKHUU COCTaB U CTPOCHUE);
FE€HOB, XpOMOCOM, KEHCKUX K MY>XCKHUX TaMeT, KJIETOK IPOKapUuoOT U
DYKapHUOT; BUPYCOB; OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB);

yMeThb
OOBSICHATH: POJIb OMOJIOTUYECKUX TEOPUH, UJEH, IPUHIIUIIOB, TUTIOTE3 B
dbopMUpPOBAaHUU COBPEMEHHOMN €CTECTBEHHOHAYUYHOW KapTUHBI MUpPa, HAYYHOTO
MHUPOBO33PEHUS; EAUHCTBO KUBOU U HEXKUBOU MPUPOJBI, POJICTBO KUBBIX
OpPraHU3MOB, UCHIOJb3YSI OMOJOTUYECKUE TEOPHUU,- 3aKOHBI M MPaABUIIA;
OTPUIIATEIbHOE BIUSIHUE aJIKOTOJIs, HUKOTHMHA, HApPKOTUYECKUX BEIIEeCTB Ha
pa3BUTHUE 3apOJIbIIIa YEIOBEKa; BIUSIHUE MyTarcHOB Ha OpPraHU3M YEJIOBEKa;
HaCJIEJCTBEHHBIX 3a00JI€BaHUM, TEHHBIX U XPOMOCOMHBIX MYyTallWii,
yCTaHaBJIUBATh B3aUMOCBSI3M CTPOCHUSI U QYHKIUU MOJIEKYJ B KIETKE;
cTpoeHusl U QYHKIUI OPraHOUJIOB KJIETKH; MIACTUUYECKOTO U YHEPreTUUECKOTO
0OMEHa; CBETOBBIX U TEMHOBBIX peakluil poTocuHTe3a;

pemaTh 3ajlauu Pa3HOU CI0KHOCTHU MO OUOJIOTHUH;

COCTaBJISITh CXEMBI CKPEIIUBAHUS, MyTEN MEpPEeHOCA BEIIECTB U DHEPTUU B
sKOocUCTeMax (LIeNU MUTAHUS, MUIIEBbIE CETH);

ONUCHIBATH KJIIETKHU PACTEHUHN U )XKUBOTHBIX (O] MUKPOCKOMOM), OcoOei
BUJa IO MOP(POITOTUUECKOMY KPUTEPUIO, DKOCUCTEMBI U arpO3KOCUCTEMBI
CBOEM MECTHOCTH; TOTOBUTH U OMUCHIBATH MUKPOITpPEIapaThl;

CpaBHUBAThH OHOJIOTUYECKHE OOBEKTHI (KJIETKH PACTCHU, )KUBOTHBIX,
rpuboOB U OaKTepuil,

aHAJU3UPOBATh U OIEHUBATH PA3JIUYHBIC TUIIOTE3bl CYIIHOCTHU KU3HHU,
MPOUCXOXKJICHUS )KU3HU U YEeJIOBEKa, UYEJIOBEUYECKUX pac, riodanbHbIC
AHTPOIIOT€HHbIE U3MEHEHUs B Ouocdepe, ITUYECKUE aCHEeKThl COBPEMEHHBIX
HCCIeN0BaHUN B OMOJIOTUYECKOU HayKe;

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON AESITEIILHOCTH U
MOBCEHEBHOM KU3HU COONIOJICHUS MEP NPOPUIAKTUKHU 3a00JI€BaHUI, BEI3bIBAEMBIX
pacTEeHUSIMU, KUBOTHBIMU, OAKTEpUsIMU, TPUOAMU U BUpyCaMu; TpaBMaTU3Ma, CTPECCOB,
BUY-undexunn, BpeAHBIX TPUBBIYEK (KypEHUE, aTKOT0JIM3M, HAPKOMAHHS ); HApyILICHUS
OCaHKH, 3peHUs, CIyXa, MHPEKIIMOHHBIX U MPOCTY/IHBIX 3a00JICBAHUI;

OKa3aHus MepBOM MOMOIIU IPU OTPABJIICHUU SJIOBUTHIMU IPUOAMU, PACTEHUSIMU, YKyCaX
KUBOTHBIX; IPU MPOCTYAHBIX 3a00JIEBAHUAX, 0KOTaX, 0OMOPOXKEHUSX, TPABMaX,
CHACEHUH YTONAIOLIETO;

palMoHaIBLHON OpraHu3alluy TPyAa U OTIbIXa, COOJIOICHUS TTPaBUJT TOBEICHUS B
OKPY’KAIOIIEU CPELE;

BBIPAILIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUU U JOMAIIHUX )KUBOTHBIX,
yX0/1a 32 HUMU;

MpoBeJIeHUs HAOMIOICHUH 32 COCTOSIHUEM COOCTBEHHOI'O OpPraHU3Ma.



COJAEP/KAHHUE KYPCA
PA3JIEJI 1 (15 gacos)

IIponcxoxaeHue U HaAYAJIbHbIE ITANbI PA3BUTHS KU3HH Ha 3emuie.

BBenenue B Onosioruro. MHoroodpasue s;kuBoro Mupa. OCHOBHbIE CBOMCTBA
JKMBOM MaTepuu. buoJiorus Kak Hayka; IpeAMET U METOIbl U3yUEeHUS B OMOJIOTHH.
O6m1as 6uosorust — yuyeOHas TUCIMILUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
BO3HUKHOBEHUS, pa3BUTHS U MOJJepKaHUS Ku3HU HA 3emie. O0mas Ouonorus
KaK OJMH U3 UCTOYHUKOB (hOPMUPOBAHUS THAIEKTUKO-MATEPUATUCTUIECKOTO
MUpPOBO33peHusl. O011e0H0I0rnYecKue 3aKOHOMEPHOCTH — OCHOBA PAllMOHAIBHOTO
MPUPOJOIIOIB30BAHUSA, COXPAHEHHUS OKPYXKAIOILIEH cpelibl, UHTCHCU(UKAIIUU
CENIbCKOXO03ICTBEHHOI'0 MPOU3BOJICTBA U COXPAHEHUS 3J0POBbS YEIOBEKA.

CBs13b OMOJOTHYECKUX NUCIUIUIMH C IPYTUMHU HaykaMu (XuMuei, pu3ukoi,
reorpadueit, actpoHoMueH, uctopueit u ap.). Pons 6uonoruu B hpopMupoBaHuu
HAy4YHBIX MPEICTABICHUNA O MUpE.

’Kusznb kak ¢popma CyliecTBOBaHUSI MATEPUH; ONPE/IETICHUE TOHATHS «KU3HbY. JKU3Hb,
KHBOE BEIIECTBO; KOCHOE, OMOKOCHOE M OMOT€HHOE BEIIeCTBO Ouocdepsl. Y poBHU
OpraHU3aIuy KUBOM MaTepUU U MPUHIUIBI UX BBIACICHUS; MOJEKYISPHbIN,
CyOKJICTOUHBIN, KJIE€TOUHBIA, TKAHEBBIM U OPTaHHBINA, OPraHU3MEHHBIN,
MOMYJISIIITUOHHO-BUJIOBOM, OMOIICHOTUYECKUI U OMOoC(hepHBI YPOBHU OpraHu3aliuu
KUBOTO.

EnuHCcTBO XMMHUUECKOT0 COCTaBa )KMBOW MaTEPUU; OCHOBHBIE TPYIITBI XUMUYECKHUX
AJIEMEHTOB U MOJIEKYJI, 00pa3yIoIlIHe )KUBOe BelecTBO Onocgepsl. Kinetounoe
CTpPOECHHE OPraHu3MOB, Hacesonux 3emnto. OOMeH BelecTB (MeTaboIn3M) U
caMOpeTryJsiius B OMOJOTUUECKUX CUCTEMAaX; MOHATHE O TOMEOCTa3e Kak 00
00s13aTeIbHOM YCIIOBUM CYIIECTBOBAHUS KUBBIX cucTeM. CaMOBOCITPOU3BEICHUE;
HACJIEJICTBEHHOCTh U U3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHUS KUBOU MaTEPHUH, UX
MPOSIBIICHUSI HA PAa3JIMYHBIX YPOBHSIX OpraHu3aluu kuBoro. Poct u pa3sutue.
PazapaxkumocTs; HopMbl M130UpaTEIbHON pEAKIIMY OPTraHU3MOB Ha BHEITHUE
BO3/IeiicTBUS (0€3yCIIOBHBIE U YCIOBHBIE PE(IIEKCHI; TAKCUCHI, TPOMMU3MbI U HACTHH ).
PUTMHUYHOCTH MPOLIECCOB KU3HEACATEIBHOCTH; OUOIOTUYECKUE PUTMBI U UX
aJanTUBHOE 3HaYeHHe. JIMCKPETHOCTD )KMBOIO BEIIECTBA U B3aUMOOTHOIIEHUE YaCTH
U 1IeJ0T0 B OHocucTeMax. JHEPTro3aBUCUMOCTb )KUBBIX OPraHU3MOB; (POPMBI
noTpeOIeHUs SHEPTUH.

[lapcTBa *XKUBOU NPUPOABI; ECTECTBEHHAS KJIACCU(PUKALIHUS KUBBIX OPTaHU3MOB.
BunoBoe paznooOpas3ue KpynHbIX CUCTEMATHYECKUX I'PYNI U OCHOBHBIE PUHIUATIBI
OpraHu3alluy KUBOTHBIX, PACTEHUH, TPUOOB U MUKPOOPTaHU3MOB.

m OcHoBubie oHATHUA. buomorud. Xusab. OCHOBHBIE OTJIAYUSA KUBBIX
OpPraHu3MOB OT 00BEKTOB HEXHUBOU MPHUPOJIbI. Y POBHU OpPTraHU3AIMN KUBOK



Matepun. OOBEKTBl U METObI U3YUEHUS B OMOJ0THH. MHOroo0Opasue K1UBOTro
MUpa; HapCTBa KUBOM MPUPObI, €CTECTBEHHAsI CUCTEMA KJIaCCU(DUKALIMU KUBBIX
OpraHU3MOB.

Heoprannueckue n opraHu4ecKkue MOJIEKYJbl U BEIECTBA; KIETKA, TKAHb,
opras, cuctemMbl opraHoB. [loHaTue o nienoctHom opranusmMe. Bua n nonynsuus
(o6mume npenctapnenus ). buoreonenos. buocdepa.

m Ymenusa. OObICHITH OCHOBHBIE CBOMCTBA )KUBBIX OPTaHU3MOB, B TOM YHUCJIE
ATalbl METa00JIN3Ma, CAMOPETYIISIIIUIO; MOHSTHE TOMEOCTa3a U APyrue
O0COOEHHOCTH KHUBBIX CUCTEM PA3IUYHOTO UEPAPXUUYECKOTO YPOBHS KaK
PE3yJIbTAT 3BOJIIOIUH KUBOM MaTepruu. XapaKTepUu30BaTh CTPYKTYpy LApCTB
AKUBOU MPUPOJIbI, OOBSICHITH MPUHUMIBI KJIACCU(PUKALIMK KUBBIX OPTraHU3MOB.

Bo3HUKHOBeHMS KM3HH Ha 3eMJie

[IpennochuIkM BO3HMKHOBEHHUS KU3HU HA 3e€MJIe: KOCMUYECKUE U MJIaHETapHbIE
NPEANOCHUIKH; XUMUUYECKUE MPEANOCHUIKN IBOJIOIMN MATEPUU B HAIIPABICHUH
BO3HUKHOBEHHS OPTaHHUUYECKUX MOJIEKYJI: EpBUYHAsI aTMOocepa U IBOTIOIHUS
XUMHUYECKUX DJIEMEHTOB, HEOPTAHUYECKUX U OPTaHUYECKUX MOJIEKYJ HA PAHHUX
JTanax pa3BUTHUS 3EMIIU.

Mudonorudeckue npeactapieHus. [lepBrie HaydHbIe TOMBITKU OOBSICHEHUS
CYIIHOCTH U MpoLecca BO3HUKHOBEHUS kU3HU. OnbiTel @. Penu, B3rmsansl B.
I'apBes, sxcnepumenTsl JI. [lactepa. Teopun BEUHOCTH KU3HU.
MatepruanucTHYECKUE NPEICTABICHNUS O BOSBHUKHOBEHUM KU3HH Ha 3eMIIe.

CoBpeMeHHbIE TPEACTABICHUS O BOZHUKHOBEHUHM KU3HU; Teopus A. U.
Omnapuna, onbiTel C. Muiiepa. Teopuu npoucxokIeHus: IPOTOOUOTIOTUMEPOB.
CBolicTBa KOAlLIEpBaTOB: peakuu 0OMeHa BEIIECTB, CAMOBOCIIPOU3BEICHHUE.
DBOJIIOIMS TPOTOOUOHTOB: (POPMHUPOBAHKE BHYTPEHHEH Cpeibl, MOSBIICHHUE
KaTaJIM3aTOPOB OPraHUYECKON MPUPO/Ibl, BOSHUKHOBEHUE I'€HETUYECKOTO KO/Ia.
3nauenue padot C. @okca u [[x. bepnana. ['Mnore3s BOSHUKHOBEHUS
Tr€HEeTUYECKOTo Kojia. HayanbHble 3Tanbl OMOJIOTHUECKON ABOTIOLINHN:
BO3HMKHOBEHHUE (POTOCHHTE3A, 3YKAPHOT, OJOBOr0 Mpouecca 1
MHOT'OKJIETOYHOCTH.

m OcHoBHble IoHATUS. Teopus akanemuka A. M. OnapuHa 0 TpOUCXOXKIEHUA
®KU3HU Ha 3emuie. Xumudeckas 3Boitonus. Hebuonormueckuit cunTes
OpraHNYecKux coeauHeHuil. KoalnepBaTHbIE KAIJIU U UX IBOJIOLUS.
[IpoToObuonThl. bronornueckas MmemOpana. Bo3HUKHOBEHHE TEHETUYECKOTO KOJa.
besnsinepubie (mpokapuoTuyeckue) kKieTku. KieTku, uMeronue orpaHu4eHHoe
o00osi0ukoit siapo. KneTtka — anemMeHTapHas CTpyKTYpHO-(YHKIIMOHAIbHAS
€IUHUIIA BCETO KUBOTO.

Ymenus. OOBSICHATH ¢ MATEPUATUCTUUECKUX MO3UIUHN MTPOIECC BOSHUKHOBEHUS
KU3HU Ha 3eMJie KaK eCTECTBEHHOE COOBITHE B IIEMU IBOJIOIMOHHBIX
npeoOpa3zoBaHUN MaTEPUU B IIEJIOM.



PA3JIEJI 2 (22 yaca)
Yuyenue o KiIeTKe

XumMudeckas OpraHms3anui ;KUBOIo Bemecrea

[IpenMeT u 3a1a4M HUTONOTHHU. DIIEMEHTHBINA COCTAB KUBOT'O BEIECTBA
ouocdepsnl. PacpocTpaHEeHHOCT 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHUE KUBOM
MaTepUU U OOBEKTOB HEKUBOU MPUPOIbl. MaKpO3IeMEHThI, MUKPOJIEMEHTHI; UX
BKJIaJ] B 00pa30BaHKUE HEOPTaHUYECKUX U OPTAaHUYECKUX MOJIEKYJT )KUBOTO
BellecTBa. Heopranuueckne MOIEKyJbl )KUBOTO BEIIECTBA: BOAA; XUMUYECKUE
CBOMCTBA M OUOJIOTUYECKAsl POJIb: PACTBOPUTENb TUAPOMUIBHBIX MOJIEKYI, Cpeaa
MPOTEKaHUsI OMOXMMHUYECKUX MPEBPAIEHUI; POJIb BOJIBI B
KOMMapTMEHTAIU3AIMN U MEKMOJEKYIIPHBIX B3aUMOACHCTBUAX,
temoperysinuu 1 1p. Coau HeOpraHUYECKUX KUCIIOT, UX BKJIAJ B 00ecreueHue
MIPOIIECCOB KU3HEAEATEILHOCTH U MOJJIepKaHue romeocTa3a. Pojib KaTHOHOB U
AHMOHOB B 00ECIICUEHUU MTPOIIECCOB KU3HEAEATENHHOCTU. OCMOC U OCMOTHYECKOE
JaBJIEHUE; OCMOTUYECKOE MOCTYIUICHUE MOJIEKYJI B KJIIeTKY. bydepHble cucTembl
KJIETKU U OpraHu3Ma.

Opranuyeckue MONeKyJbl. buogornueckue noJauMepbl — OCJIKU; CTPYKTYpHast
opranuzanus (epBUYHas, BAPUAHTHI BTOPUUHOM, TPETUYHAS U YETBEPTUYHAS
CTPYKTYypHasi OpraHHU3aIisl MOJIEKYJ OeJika U XUMUYECKHUE CBA3U, UX
oOpazyromiue). CBoHcTBa 0E€IKOB: BOJIOPACTBOPUMOCTD, TEPMOJIAOUIBHOCTD,
MMOBEPXHOCTHBIN 3apsa U 1p.; AeHaTypauus (oOpaTtumasi 1 HeoOpaTUmMasi),
peHartypaius; OMOJOrHYECKUN CMBICI U MPaKTUYECKoe 3HaueHue. OyHKIMU
OEJIKOBBIX MOJIEKYJ. buogornueckue kataau3aTopbl — OENKH, KiacCuduKaims, ux
CBOMCTBa, pOJIb OCJIKOB B 00ECIIEUEHUH MPOIECCOB KU3HEACATEIbHOCTH.
VYrneBonibl B KU3HU PACTEHUM, ’KUBOTHBIX, [PUOOB U MUKPOOPTraHU3MOB.
CtpyKTypHO-(DYHKIIMOHATBHBIE OCOOEHHOCTH OpraHU3allid MOHO-U JTUCaXapHI0B.
Crtpoenue u 6uosioruueckas poJib OMOMoJIMMEPOB — MoJucaxapuaoB. Kupbl —
OCHOBHOM CTPYKTYpPHBIN KOMIOHEHT KJIETOYHBIX MEMOpPaH U UCTOUHUK SHEPTHUU.
Oco0eHHOCTH CTPOEHHUS KUPOB U JIMIIOUIOB, JIEKAIHE B OCHOBE UX
(GYHKIMOHATBHOW aKTUBHOCTH HA YPOBHE KJIETKH U 1ei0cTHOTO opranusma. JIHK
— MOJIEKYJIbI HACIIEJICTBEHHOCTH; UCTOPHUS U3yUYEHUs. YPOBHU CTPYKTYPHOU
OpraHu3alluU; CTPYKTYpa MOTUHYKICOTUIHBIX LIETIeH, MPaBWJIO KOMILIEMEHTAp-
HOCTH {npasuro  Yapeappa'), nBoitnas crmpans (Yorcon u Kpuk);
ouonoruyeckas posb JJHK. ['enetnueckuii kon, cBoiicTBa koja. Pexymnukarus
JIHK, nepenaua HacieaCcTBEHHOUW HH(POPMAIIUU U3 TTIOKOJICHUS B OKOJICHHUE.
[lepenaua HacnencTBeHHOM MH(OPMALIMU U3 SApA B IUTOILIA3MY; TPAHCKPUIILIUSL.
PHK, ctpykrypa u ¢pynkuuu. UudopmanmoHHbie, TpaHCIOPTHBIE,
pubocomanbHbie U perynstopasie PHK. «Manbie» MoneKysbl 1 UX poJib B
0OMEHHBIX Mpoleccax. ButaMuHbl: CTpoeHUEe, UICTOUHUKH MOCTYMICHUS, () YHKIIUN
B OpraHu3Me.



OrnpeneneHue HyKJICOTUIHBIX MOCIE0BATEIbHOCTEN (CEKBEHUPOBAHUE) TEHOMOB
pacTeHul U )KUBOTHBIX. [ €HOM uenoBeka. ['eHeThuuecKass HHKEHEPUS;
Tr€HOJMArHOCTHUKA U TeHOTEpanus 3a001€BaHMl YeJIOBeKa U )KUBOTHBIX.

MeTa00J1M3M — OCHOBA CymieCTBoOBaHUA KUBBLIX OPraHu3MoB

OOMeH BellecTB U MpeBpallleHUEe YHEPTUHU B KJIETKE — OCHOBA BCEX
MPOSIBJICHUM €€ KU3HEEIATEIbHOCTU. KaTanuTuueckuii xapakrep peakiuu
oOMeHa BenlecTB. KommapTrMeHTanu3anus npoieccoB Metadboim3ma u
Jokanu3anus cnenupuiyeckux GepMeHTOB B MeMOpaHax OMNpeIeIEHHBIX
KJIETOYHBIX CTPYKTYpP. ABTOTpOGHBIE U T€TEPOTPODHBIE OPraHU3MBI.
[ImacTuaeckuii u SHEpreTUYeCcKuii oOMeH. Peanuzaliyus HacIeACTBEHHOMN
nHbopManuu. buosorunueckuit CUHTE3 OCIKOB U OpYeUX OPp2aAHUYECKUX
MoeKyl B KlieTKe. TpaHCKPUIIIUS; €€ CYIIHOCTh U MEXaHU3M.
I[Iponeccunr uPHK,; 6uonocuueckuti cmuica u 3naverue. TpaHCIIAINS,
CYIIHOCTh U MEXaHU3M. DHEPreTUYECKUl OOMEH; CTPYKTypa U PyHKIIUU
AT®. Oransl sHEpreTuyeckoro ooMena. [loAroToBUTENIBHBIN 3TaM, pOJb
JIN30COM; HeMmoJiHoe (OecKucaopoaHoe) pacmeruienue. [lomHoe
KHUCIIOPOJHOE OKHUCJICHUE; JIOKATHU3AIIMsI TPOIECCOB B MUTOXOHIPHUSIX.
ComnpsixkeHre paculeIUICHUs TIII0KO3bI B KJIETKE C pacnajJoM U CUHTE30M
AT®. ®otocuntes; cBeToBas (pa3za U 0OCOOEHHOCTHU OpraHU3aAlUU
TWJIAKOUJOB T'paH, dHEepreTudyeckas ieHHoCThb. TeMHoBas ¢a3a
dboTocuHTE3a; MPOIECChl TEMHOBOM (pa3bl; UCIIOJIHL30BAHUE DHEPTUH.
XemocuHnTtes. [IpUHIUIIBEI HEPBHOUW U SHAOKPUHHOU PETYISIIIUU TIPOIECCOB
MpeBpallleHUsT BEIIECTB U YHEPTUHU B KIIETKE.

CTpoeHne H (l)yHKIII/II/I RJICTOK.

MCTOI[BI N3YyUCHU KIICTKU: CBCTOBAA U JJICKTPOHHAA MUKPOCKOIINAA,
OMOXUMHUUYECKHE H NMMYHOJIOTHYCCKHNEC MCTOABI. I[Ba THUIIA KJICTOUYHOM
opraHm3anmu: MpOKapUOTHUYCCKHUEC N 9YKAPHUOTUICCKUC KIICTKH.

IHapcTBo IIpokapuotsl ([poOsiHKM); cCHCTEMAaTHKA M OTACIbHBIC TPEACTABUTEIIH:
1aHoOaKTepuu, OaKTepuu U MUKOIIa3Mbl. Dopma 1 pa3Mepsl TPOKAPHOTHISCKUX
kieToK. CTpoeHUe IUTOIUTa3MbI OaKTEPUATHLHON KISTKH; JIOKATH3AIIHSI
(epMEHTHBIX CUCTEM U OpTaHU3aIMsI METa00IM3Ma y TPOKapuoT. [ eHeTHIeCcKuid
amnmapat 0akTepuii; 0COOEHHOCTH pealn3allii HaCIeACTBEHHON HH(POPMAIIUH.
Oco0eHHOCTH KU3HEIEATEIILHOCTH OaKTepuii: aBTOTPOdHBIEC U TeTEPOTPOdHBIE
OakTepuu; a3poOHbIE U aHadPOOHBIE MUKpOOpranu3Mel. CriopooOpa3zoBaHuEe U
ero 6uoJiornyeckoe 3HaueHue. PasMHokeHue, no1o8ot npoyecc y
baxkmeputi, pexomobunayuu. MecTo u pojab IPOKAPUOT B OMOIICHO3aX.

[{uTomna3zma sykapuoTUUYECKOU KIeTKU. MeMOpaHHBI TNPUHIIUI
OpraHu3alvu KJIE€TOK; CTPOCHUE OMOJIOTUYECKON MeMOpaHsbl,
Mopdoaoruyeckue U PyHKIIMOHAILHbIE OCOOEHHOCTH MEMOpPaH pa3InuHbIX
KJIETOUYHBIX CTPYKTYp. Opranensinsl HUTOMIAa3Mbl, UX CTPYKTypa U



¢byukuuu. HapyxHasa nurormiiazmMatuye-ckasi MeEMOpaHa,
SHJOIUIa3MaTH4YEeCKasl CEeTh, anmnapar I oabJIXu, JIU30COMBI; MEXaHU3M
BHYTPHUKJIETOYHOT'O MUIIEBAPEHUSI. MUTOXOHAPUU — PHEPrEeTUUECKUE
CTAHIIUU-KJIETKN; MEXaHU3MbI KJICTOYHOTO JAbIXaHus. PUOOCOMBI 1 UX
ydacTue B npoueccax tpaHcasuuu. Kiierounsiii ueHtp. Opranouasl
JIBVDKEHUSI: )KT'YTHUKU U pecHUYKU. [{utockeneT. CrieninaabHbIe OPraHOU b
LUTOIUIa3Mbl: COKpaTUTEIbHBIE BaKyOJH U ap. B3aumoaeicteue
OpraHouJ0B B 0OecneueHuH MpoieccoB meTtadonuzMa. OCoOOEHHOCTH
CTPOCHUS PACTUTEIBHBIX KIIETOK; BaKyOJH U MiIacTUAbl. Buasl miacTum;
UX CTPYKTypa U pyHKIHOHAIbHbIE 0cOOeHHOCTH. KileTouHas cTeHkKa.
Oco00eHHOCTHU CTPOECHUS KIETOK IpuOoB. BriItoueHus, 3HaU€HUE U POJIb B
MeTa00JIM3ME KIIETOK.

Kiierounoe s1ipo — LEHTp ynpaBJIEHUs )KU3HEACATEIbHOCTHIO KIIETKH.
CTpyKTypHhl KJIETOYHOTO sifipa: siiepHas 000JI0UKa, XpOMaTUH
(reTepoXpoMaTHUH U dDyXpOMAaTHH), aApbiiko. Kapuorninazma; XuMuueckui
COCTaB U 3HAUYCHUE IS KU3HeAeATeIbHOCTH siapa. Juddepenumnanbuas
aKTUBHOCTB I'€HOB; 3YXpPOMATHUH. XpOMOCOMBI. CTPYKTypa XpOMOCOM B
pa3JINYHbIE NEPHUOJIBI ) KU3HEHHOTO [IUKJIA KJIIETKW; KApUOTUN, NOHATHUE O
TOMOJIOTUYHBIX XpoMOcoMax. JIMMIOUIHBIN U ranjaouIHbINH HA0OPHI
XPOMOCOM.

Kinerounsie TexHonoruu. CTBOJIOBBIE KJIETKHA U MEPCIEKTUBBI UX
NMpUMEHEeHUs B Ouoyioruu u meauiuue. KimonupoBanue pacteHuit u
JKUBOTHBIX.

Knerounas Teopusi cTpoeHUs OpraHu3MoB. MIcTopust pa3BuTHUs
kJieTouHou Teopuu; padborsl M. llneinena, T. [lIsanna, P. bpoyna, P.
BupxoBa u 1pyrux ydeHbix. OCHOBHBIE TTOJIOKEHUS KIIETOYHON TE€OPUH;
COBPEMEHHOE COCTOSIHUE KJIETOUHOW TE€OPUU CTPOECHUSI OPTraHU3MOB.
3HaueHUEe KJIETOYHON TEOPUH IJisi pa3BUTHUS OHUOJIOTHUU.

Bupycbl — BHYTPUKIIETOUYHBIE MTAPA3UTHI HA TEHETUYECKOM YPOBHE.
OTKpBITHE BUPYCOB, MEXAaHNU3M B3aUMOJECHUCTBUS BUPYyCa U KIIETKH,
WHOEKIMOHHBIN npoliecc. BepTUKanbHBIN U TOPU3OHTAIBHBIA TUIT
nepenadyu BUpPycoB. 3a00€BaHUs )KUBOTHBIX U PACTCHUMN, BbI3bIBAEMbIC
BUpycamMu. BupycHble 3a00€BaHus1, BCTpEUAIOIMECs y YeJIOBEKa; TPHUII,
renatut, CIIU/I. bakTepuodarmu.

m OcHOBHbIE NOHATHSA. OpPraHNYECKUE U HEOPTaHNYECKHUE BEIIECTBA,
o0pa3yroliue CTPYKTYpPHbIE KOMIIOHEHTHI KJIETOK. [IpokapuoThl: OakTepuu u
CUHE3€eJIeHbIE BOAOPOCIH ([IHaHOOaKTepun). DyKapuoTUUecKas KJIeTKa,
MHOT000pa3ue 3yKapuoT; KICTKH OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
opranu3MoB. OCOOEHHOCTH PACTUTEIBHON U )KUBOTHOM KIIETOK. Sapo u
HUATOIJIa3Ma — TJIaBHBIE COCTABHBIE YaCTH KJIETKU. OpraHouIbl [IUTOILIA3MBI.
Bxrouenusi. XpoMocoMBI, UX cTpoeHue. JIUMIOnAHBIN U rariouaHbIA HA0OPbI



xpomocom. Kapuorun. JKu3zHeHHBIN HUKI KJIETKU. MUTOTHUYECKUN IIUKIT; MUTO3.
buonornueckuit cmpicii MuTO3a. bronornyeckoe 3HaueHre Mutosa. [lonoxenus
KJIETOYHOW TEOPUH CTPOCHUSI OPraHU3MOB.

B YMmenusi. OObSACHATh PUCYHKH U CXEMBbI, IPECTABICHHBIC B YUeOHUKE.
CaMOCTOATENBHO COCTABIATH CXEMBI ITPOLIECCOB, MPOTEKAOUIUX B KIIETKE, U
JOKAJIN30BAaTh OTAECIbHBIC UX 3TAIbl B PA3JIMYHBIX KJIETOUYHBIX CTPYKTYypax.
NnnroctpupoBaTh OTBET MNPOCTEUIIMMH CXEMAMHU U PUCYHKAMHU KJIETOYHBIX
CTPYKTYp. PaboTaTh ¢ MUKPOCKOTIOM M U3TOTOBISATH MPOCTEHIIINE MTpeTapaThl s
MHUKPOCKOIUYECKOTO UCCIIETOBAHMUS.

PA3JIEJI 3(12 yacoB)
Pa3vHoKeHue ¥ pa3BUTHE OPraHU3MOB

Pa3mHoO:keHHe OpraHms3mMosB.

®opMbI 6€CITOI0r0 Pa3MHOKEHHUS: MUTOTHYICCKOE JICTICHHUE KICTOK OJHOKICTOYHBIX;
criopooOpa3oBaHue, TOYKOBAHKE Y OJTHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB,;
BEreTaTHBHOC PA3MHOKCHHE. BHOIOrMYeCKHil CMBICT M DBOJIOIMOHHOS 3HAUCHHUE
0ecmo0To pa3MHOKCHHUS.

KneTku B MHOTOKJIeTOUYHOM opranu3Me. I[lorstue o nuddhepeHIInpoBKe KISTOK
MHOT'OKJIETOYHOT'O opranu3Ma. JKu3HeHHBIH [UKJI KJIeTOK. TkaHu opraHU3Ma C
pa3HOM CKOPOCTHIO KJIETOUHOTO OOHOBJIEHUS: OOHOBISIOIIHUECS, PACTYIIIUE U
ctabunbHbie. Pa3MHOXKeHHE KIETOK. MUTOTHYECKUN ITUKJI: UHTepdaza —
MEepUOJT MTOATOTOBKY KJIETKH K JesieHuto, penymiankanus JJHK; Mmutos, ¢a3sr
MUTOTHUYECKOTO JIEJICHUS U IpeoOpa3oBaHUusl XpOMOCOM B HUX. Mexanusm
0bpazosanus eepemena OeleHus U pacxoicoeHus 00YepHUX XPOMOCOM 8
anagaze. buonorndeckuit cMbIicli MUTO3a. bBUojJornyeckoe 3HaYeHUEe MUTO3a
(Gecriosioe pa3MHOXKEHHUE, POCT, BOCIIOJITHEHHE KJIETOYHBIX MTOTEPH B
(GUBUOTOTUYECKUX U TTATOJOTHYECKUX yCIoBUAX ). [loHSITHE 0 pereHepanumu.
Hapywenus unmencugnocmu K1emoyHo2o pasmHONCeHUs U 3a001e6aHUsl
yenogeKa u HcU8OMmMHbuIX', mpoguueckue s136vl, 00OpoKauecmeeHHbvle U
3710Kayecmeentvle onyxoau u oOp.llonoBoe pa3sMHOKEHUE PACTEHUMN U KUBOTHBIX.
[TonoBast cuctema, oprasbl HOJOBOTO Pa3MHOKEHUSI MIEKOMUTAIOIIUX. ["ameToreHes.
[Tepuoasl 00pa3oBaHMs MOJOBBIX KJIETOK: pa3MHOXKeHUE U pocT. [lepuon co3peBanus
(meiio03); mpodasza | 1 mpoiieccrl, B HEMl MpOUCXOAsIUe: KOHbIOT AL, KPOCCUHTOBED.
MexaHu3m, reHeTUYEeCKHUE TIOCIEICTBUSI U OMOJIOTUUYECKUN CMBICIT KPOCCUHTOBEpA.
buoniornueckoe 3naueHue u Guonorndeckuit cmoica meiosa. [lepuon popmupoBanus
MOJIOBBIX KJIETOK; CYIIHOCTb U 0COOCHHOCTHU TeueHusl. OCOOEHHOCTH criepMaToreHesa u
oBorene3a. OceMeHeHue U OIIOOTBOPEHUE. MOHO- U MONUCTIEPMHUST; OMOJIOTUYECKOE
3Hauenue. HapyxxHoe u BHyTpeHHee oruiooTBopenue. [laprenorenes. Pazsutue
MOJIOBBIX KJIETOK Y BBICHIMX PACTEHUI; TBOMHOE OIIOA0TBOPEHHUE. DBOJIOIUOHHOE
3HAQYE€HUE MOJIOBOTO PA3MHOKECHUS.



m OcHoBHBIE TTOHATH. MHOTr000pasue popm u pacmpocTpaHEHHOCTH 0E€CIIOIOTO
pa3MHoxeHus. buonornyeckoe 3Hauenue 6ecnonaoro pasmuoxenus. [lomosoe
Pa3MHOXKEHHE U ero OMoJorn4eckoe 3HaueHue. Opranbl NOJOBOM CUCTEMBI;
MPUHIIUIIBI UX CTPOEHUS U rurueHa. ['aMmerorenes; Meiio3 u ero OMOJIOru4eckoe
3HaueHune. OceMeHeHue 1 OTIOJOTBOPEHUE.

m Ymenusi. OObACHATH MPOIIeCC Mel03a U APYTHe dTanbl 00pa3oBaHUsl MOJIOBBIX
KJIIETOK, MCIIOJIb3Yysl CXEMbl U PUCYHKH U3 Y4eOHUKA. XapaKTepHu30BaTh
CYIIHOCTH OE€CIOJIOTO U MOJIOBOTO PA3MHOKEHUS.

I/IHI[I/IBI/II[ya.HLHOC Pa3BUTHEC OPraHu3sMoB (OHTOFeHe3)

Tunsl SHLIEKIETOK; MOJAPHOCTD, pacipeeeHUe KeNTKa U TeHETUUECKUX
nerepmMuHaHT. O0OJIOUYKH SI[a; AKTUBAIUS OTIJIOJOTBOPEHHBIX IUIIEKIETOK K
pa3BuTHio. OCHOBHBIE 3aKOHOMEPHOCTH IPOOJICHUS; 00pa30BaHKE OJHOCIOMHOTO
3apojpiiia — OnacTyibl. ["acTpysius; 3aKOHOMEPHOCTH 00pa30BaHUs
JIBYCJIOMHOTO 3apOJIbIIIA — TracTPyJibl. 3apOABIIIEBbIEC JIMCTKHA U UX JaJbHEN A
muddepenuuponka. [lepBuuHbIil opraHorenes (HEHPyYIIIus) U JadbHeHIas
nuddepeHIMpOBKa TKAHEH, OPraHoOB U CUCTEM. Perynsius sMOpUOHATBLHOTO
pa3BUTHUS; JETEPMUHALINS U SMOpUOHANIbHAs UHAYKIUA. Polib HEpBHOM U
SHJOKPUHHON CUCTEM B 00€CTICYEHUH SMOPUOHATBLHOTO PA3BUTHSI OPTaHU3MOB.
YupaBieHue pa3MHOKEHUEM PACTEHUIN U )KUBOTHBIX. MICKycCTBEHHOE
OCEeMEHEHHE, OCEMEHEHHeE 1n Vitro, mepecajka 3apoisiieii. KinonupoBanue
pacTeHUM U KUBOTHBIX; MEPCIEKTUBBI CO3/JaHUS TKAHEH U OPraHOB YEJIOBEKA.

3aKOHOMEPHOCTHU MOCTAMOPUOHANIBHOTO Tiepuoaa pa3Butus. Hempsimoe
pa3BUTHUE; IOJTHBIN U HENMOTHBIN MeTamop(do3. bruomornueckuit CMbICT pa3BUTHS C
Metamopdozom. Ctagun mocTIMOPUOHATIBLHOTO Pa3BUTHS (JIMUMHKA, KYKOJIKa,
umaro). [IpsiMmoe pazButue: 10-penpoyKTUBHBIN, pEPOAYKTUBHBIN U
MOCTPENPOYKTUBHBIN nieproibl. CTapeHue u CMepTh; OMOJIorus
MPOIOJKUTEILHOCTH KU3HU.

buonornueckoe 3HaueHNEe TBOMHOTO OTLIOOTBOPEHUSA. DMOPHUOHAIIBHOE
pa3BUTHE; JACIICHUE 3UTOThI, 00pa30BaHUE TKAHEW U OpPraHOB 3apO/IbIIIia.
[ToctamOpuonansHoe pazButue. [Ipopactanue ceMsiH, nuddepeHmpoBKa OpraHoB
U TKaHeH, popMupoBaHue MOOETroBOM U KOPHEBOU cucTeM. Perynsius pa3BUTUs
pacTeHuii; GUTOTOPMOHBI.

Cx0ACTBO 3apojiblliel U AMOpUOHATIbHAS AUBEPreHIIns Mpu3HaKoB (3akoH K.
bapa). buorenetndeckuit 3akoH (J. ['exkens u K. Mromanep). PaboTsl akagemuka
A. H. CeBepiioBa, NOCBSIIEHHbIE SMOPUOHATBHON U3MEHYUBOCTH (M3MEHYUBOCTD
BCEX CTa/IMIl OHTOT€HE3a; KOHCEPBATUBHOCTb PAHHUX CTaJUN YMOPUOHATBLHOTO
Pa3BUTHSI; BOSHUKHOBEHHE U3MEHEHUM Kak MpeoOpa3oBaHue CTaiuil pa3BUTUS U
MOJTHOE BBITIaJICHUE MPEIKOBBIX MTPU3HAKOB).

OcHOBHbIE TOHATHUS. DTabl SMOPUOHAILHOTO PAa3BUTUS PACTCHUN U

KUBOTHBIX. [lepuoasl mMocTAIMOpHOHATBLHOTO pa3BUTHUA. buonornueckas
MPOJOIKUTENbHOCTD )KU3HU. BlinsiHMEe BpeIHBIX BO3JAEUCTBUN KypEHUS,



ynoTpeOJieHus: HAPKOTUKOB, aJIKOTOJIs, 3arpsi3HEHUS OKPYKaIIIed cpennl Ha
Pa3BUTHE OPTAHU3MA U MPOJOJDKUTEIBHOCTD KU3HU

Ponw dakTopoB okpyxkarolieil cpenbl B SMOPUOHATBEHOM U TOCTAMOPHOHATIEHOM
pa3BUTHM opranu3Ma. Kputudeckue mepruoapl pa3BuTHA. BiusHrue n3aMeHeHNH
roMeocTa3a Oprannu3Ma MaTepu U IJ10J1a B PE3yNbTaTe BO3CHUCTBUS TOKCUYHBIX
BeIecTB (TabayHOTO AbIMA, AJIKOTOJIS, HAPKOTUKOB U T. 1.) HA X0
SMOPHOHATBLHOTO ¥ MTOCTAMOPHUOHAIBHOTO TIEPUOJIOB PAa3BUTHS (BPOKICHHbIC
YPOJICTBA).

[TonsiTHe O pereHepalviu; BHYTPUKIETOYHAS, KJIIETOUHAs, TKAHEBask U OpraHHAas
pere”epaiusi. IBOJIOIUS CIIOCOOHOCTU K PereHepaliu y MO3BOHOUHBIX
KUBOTHBIX.

m Ymenusi. OObACHITH MPOLECC PA3BUTHS KUBBIX OPTAHU3MOB KaK pe3yJbTaT
MOCTENICHHOW peau3aluy HaclaeACTBeHHON uHdopmanuu. Panuuate u
0XapaKTepU30BBIBATH PA3JIMUHBIE IEPUOJIbI OHTOTEHE3a U YKa3bIBaTh (DaKTOPHI,
HeOJIarONMPUATHO BIMSAIONIME HA KAXKIBIN U3 3TAIOB Pa3BUTHUS.
PA3JIEJI 4 (21 yac)
OCHOBBI F'€HETUKH U CeJIEKIIUN

[IpencraBneHus APEBHUX O POACTBE U XapaKTEpE MEPEIAYn NPU3HAKOB U3
MOKOJIEHUS B IIOKOJIEHUE. B3risaapl CpeIHEBEKOBBIX YUEHBIX Ha MPOLECCHI
HacJjenoBaHus Npu3HakoB. Mctopust pa3zBuThs reHeTUKU. OCHOBHBIC TOHATHS
reHeTuku. [Ipu3Haku U CBOMCTBA; TE€HBI, AJUIETIBHBIE T€HBL. [ OMO3UTOTHBIE U
reTepO3UrOTHBIE OPTaHU3MBI. ['€HOTUIT U (P€HOTHUIT OPTaHU3MOB.

3aKOHOMEPHOCTH HAC/IeI0BAHHUS NPHU3HAKOB

MounekyisipHas CTpyKTypa reHa. ['eHbl CTPYKTYPHBIE U PETYJIATOPHBIE.
[TonBHKHBIE TEHETUYECKUE DIIEMEHTHI. Peryisiuusa 3KCpecCuu reHOB Ha YPOBHE
Tpa"ckpunuuu, nporeccunra u-PHK u tpancnsuuu. Xpomocomuas (saepHas) u
HEXPOMOCOMHas (LIUTOIJIa3MaTUYECKas ) HACIEACTBEHHOCTh. CBSI3b MEXKYy T€HAMU
Y IPU3HAKAMMU.

3aKOHOMEPHOCTHU HACII€IOBaHUS IPU3HAKOB, BhIsABICHHBIC [. MeHenem.
['ubpuonornyeckuii METo 1 M3y4eHuUsl HACIIECTBEHHOCTH. MOHOTUOPpHUIHOE
ckpemBanue. [lepBolid 3aKk0H MeHienss — 3aKOH JOMUHUPOBaHus. BTopoii 3aKkoH
Menpenss — 3akoH pacuierieHus. [lonHoe u HenmosHoe JOMUHUPOBAHUE. 3aKOH
YUCTOTHI TAMET U €ro LIUTOJOTHYEeCKOe 000CHOBaHNE. MHOKECTBEHHBIE AJLIICIIH.
AHanuzupylolee ckpeniupanue. JuruopuaHoe U NoIuruopuaHoe CKpenuBaHue;
TpeTuil 3akoH MeHensi — 3aKOH HE3aBUCUMOTO KOMOMHUPOBAHUS.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. [ pyINbl CUETIIIEHUS T€HOB.
CuenneHHoe Hacae0BaHue Mpru3HaKoB. 3akoH T. Moprana. [losnHOEe 1 HEMoOMHOE
CLIEIUICHUE T€HOB; PACCTOSHUE MEXKIY '€HaMH, PACIIOJIOKEHHBIMHU B OJTHOU
XPOMOCOME; TEHETUUECKUE KAPThl XPOMOCOM.



['eHeTHUECKOE OMpeneNIeHuE MoJa; TOMOTaMETHBIN U F€TEPOTaAMETHBIN MOJ.
['eneTnueckas CTpyKTypa HOJIOBBIX XpoMOcOM. HacneqoBanve nprus3HaKoB,
CLUETUIEHHBIX C MOJIOM.

I'eHoTHn Kak nenocTHas cucremMa. BzaumMoieicTBue aieabHbIX
(IOMHHUpPOBaHUE, HETIOTHOE TOMUHUPOBAHKE, KOJTOMUHUPOBAHUE U
CBEPXJIOMHHUPOBAHUE) U HEAJUICIBHBIX (KOMIIJIEMEHTAPHOCTb, AMIHUCTA3 U
MOJIMMEPHS) TEHOB B ONpeaeeHUn Npu3HakoB. [IneloTponus. DKCIPECCUBHOCTh
Y TIEHETPAHTHOCTh T€HA.

Metobl U3ydeHUsl HACIIEICTBEHHOCTH YEJIOBEKA: T€HEATIOTUYECKUM,
OJIM3HEILIOBBIN, IUTOTEHETUYECKUM U JIp. ['eHeTHuecKkue KapThl XpOMOCOM
yesnoBeka. CpaBHUTEIBHBIN aHAIN3 XPOMOCOM UYEJIOBEKA U YEJIOBEKOOOPa3HBIX
00e3baH. XapaKkTep HACIeqOBAHUS IPU3HAKOB Yy yejoBeKa. [ 'eHHbIe U
XPOMOCOMHbBIE AHOMAJIUU YEJIOBEKA U BbI3bIBAEMbIE UMH 3a00JIEBAHUA.
['eHeTHUeCKOE KOHCYJIBTUPOBAHUE. [ EeHETHUECKOE POJACTBO YEIOBEUECKUX PaC, UX
OunoJsiornueckas paBHOLIEHHOCTb.

OCHOBHBIE 3AaKOHOMEPHOCTH U3MEHYMBOCTH

OcHoBHbIe (hOpMBI UBMEHUYUBOCTH. ['eHOTUIIMYECKast UBMEHUUBOCTh. MyTalluu.
I'eHHbIE, XPOMOCOMHBIE U TEHOMHBIE MyTanu. CBOMCTBA MyTallvii;
COMAaTHUYECKUE U T€HEPATUBHBIE MyTauuu. Heumpanvuvie mymayuu.
[TonyneranbHble U NeTadbHbIE MyTalluU. [ I[pUYnHBI U YacTOTa MyTalUN;
MyTareHHble ()aKTOPhl. DBOIIOIMOHHAS POJIb MYTAIHil; 3HAUEHHUE MYyTaIlui 115
MPaKTUKH CEIBCKOTO X035icTBa U OuoTexHosoruu. KomOunatuBHas
M3MEHYUBOCTh. Y POBHU BO3HUKHOBEHHUS Pa3IMYHBIX KOMOUHAIIUN F€HOB U UX
POJIb B CO3/IaHUU T€HETUYECKOT0 pa3Ho00pa3us B mpejenax Bujaa (KpoOCCUHTOBEp,
HE3aBUCUMOE PACXOKIECHUE TOMOJIOTHYHBIX XPOMOCOM B IIEPBOM U TIOUYEPHUX
XpOMOCOM BO BTOPOM JIEJIEHUU M€i103a, OTUIOJOTBOPEHUE). DBOIIOIIUOHHOE
3HaYeHNE KOMOMHATUBHOM U3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKUX PSATOB B
HacaeacTBeHHoU nu3MenunBoctyu H. . BaBumosa.

deHoTUNMYECKas, WM MOJU(PUKAIIMOHHAS, U3MEHYUBOCTh. POJIb yCIOBUIMA
BHEIIHEN Cpeibl B PA3BUTUH U NIPOSIBIICHUY MTPU3HAKOB U CBOMCTB. CBOMCTBA
Moau(pUKALIUN: OTIPEIEIECHHOCTh YCIOBUSAMHU CPEbl, HAPABICHHOCTb, IPYMIIOBOM
XapakTep, HeHacaeyeMoCTb. CTaTUCTUYECKUE 3aKOHOMEPHOCTH
MOAU(UKAIMOHHONW U3MEHYMBOCTH ; BAPUAIITMOHHBIN psiJl U BapUallMOHHAS KpUBasl.
Hopma peakuun; 3aBUCUMOCTb OT T€HOTHUIIA. Y IPABIEHUE JTOMUHUPOBAHUEM.

OCHOBBI CeJIeKIUH

LleHTpbl MPOUCXOXKICHUS U MHOTO0Opa3us KyIbTypHBIX pacTeHuit. Copr,
nopojia, mraMM. MeTo/Ibl CEIEKIIUN PACTEHUI U )KUBOTHBIX: OTOOpP U
rubpuauzanus; Gopmsl 0T00pa (MHIAMBUAYATbHBINA U MAacCOBbIN). OTnaneHHas
rudbpuan3anus; aBiaeHue rereposuca. MickycctBeHHbIi myTarenes. Cenexius
MHUKPOOPTaHU3MOB. BUOTEXHONOT U U TeHeTUYeCcKasi HHXKEeHepus. TpaHCTeHHbIE
pacTeHus; FTeHHas U KJIETOUYHAsi UHKEHEePUs B )KUBOTHOBOJICTBE.



JIOCTH>XKEHMSI U OCHOBHBIE HAIIPABIIEHHSI COBPEMEHHOW CEIIEKIIUU. 3JHAUYCHUE
CEJIEKIIUU JJI PA3BUTHS CEJIbCKOXO3IUCTBEHHOTO MPOU3BOJICTBA, MEIUIIMHCKOM,
MUKPOOHUOJIOTUYECKON U IPYTUX OTpacieil MPOMBIIIJIEHHOCTH. .

m OcHoBHbI€ TOHATHA. ['eH. ['eHOTHIT Kak cucTEMa B3aMMOAEUCTBYIOINX T€HOB
opranusma. [IpuszHak, cBOHCTBO, (heHOTUI. 3aKOHOMEPHOCTHU HACIIEIOBaHUS
IIPU3HAKOB, BbIsABIEHHBIE . MenneneM. XpoMOCOMHas TEOPHUSL HACIIEACTBEHHOCTH.
Cuennennoe HaciieqoBanue; 3akoH T. Moprana. ['eHeTnueckoe onpeaeieHue
1oJia y )KUBOTHBIX U pacTenuil. I3smenunBocTh. Hacnencreennas

Y HEHACJIEJCTBEHHAs: U3MEHUYMBOCTh. MyTallMOHHAsd 1 KOMOUHATHUBHAS
M3MEHYUBOCTh. Moaudukanuu; Hopma peakiuu. Cenekius; THOpuAN3aIus u
ot60p. I'eTeposuc u monumiaonaus, ux 3Hadenue. Copt, mopoja, mTaMM.

B YMenus. OObSICHATh MEXaHU3MBI IIEpeauu MPU3HAKOB U CBOMCTB U3
MMOKOJICHHS B ITOKOJIEHUE, a TAK)KE BOZHUKHOBEHUE Y IOTOMKOB OTJIMYUI OT
poautenbckux popM. CoCTaBIATH MPOCTEUININE POJOCIOBHBIC U PEIIATh
reHeTuyeckue 3agauu. [lonnmaTs HEOOXOAMMOCTh Pa3BUTHUSL TEOPETUUECKOM
FEHETUKHU U MPAKTUUECKOHN CEeNeKIUHU JJIsl MOBBIIEHUs 3(PPEeKTUBHOCTH
CEIBCKOXO3SMCTBEHHOTO TPOU3BOICTBA M CHUXKEHHSI C€0€CTOMMOCTH
MPOAOBOJIBCTBHS.

Jlurepatypa
1. 3axapos B.b., MamonTtoB C.I'., Conna H.1. O6mas 6uonorus 10 kmacc.
2 Bamenko O.JI. buonorus 10 kimace noypounsie miansl, Boarorpaza. M3 .
«Yaurenny, 2009r.
3. Jlepuep I'.. O0mas Ouonorus. TecToBble 3a1aHUsI K OCHOBHBIM YUE€OHUKAM.
10-11 knaccsl.



KanengapHo-TemMaTu4eckoe MJIAHKPOBAHUE YU4eOHOI0 MaTEPHAJIA

Kypca «buosorunm» B 7 Kjiacce
Ha 2016-2017 y4eOHbIi roa

No Tema ypoka Bun xoHTpois /3 Lama
YpoKa nposeoeH s
1 Brenenne ctp. 7 Bomp.1-3

2
YpoBHU OpraHu3aluy )KUBOU TEeKYyLIUN ctp.11-13 B 2-4
MaTepHuH.

3,4,5 | Kpurepuu kxuBBIX CHCTEM TEeKyIIUN ctp.19 B1-3

6 O6o06menue no Teme «Kpurepuu | c/p noBT. 7-19
KHMBBIX CHCTEM)

7
HcTopus npencrasieHus o TEKYILIUH ctp.30-31 B 1-4
BO3HUKHOBEHUH JKU3HU.

8 Hcropus npencraBieHui o TEeKYyLIUN cTp.33 TeTpanp
BO3HUKHOBEHUU XU3HU. PaboTsr JI.

[Tacrepa.

9 Hcropus npencraBieHui o TEeKyLIUN cTp.34
BO3HUKHOBEHHUU XU3HU. Teopus KOHCIIEKT
BEYHOCTH KHU3HHU.

10, 11 | CoBpemeHHBIE IPEACTABIECHNUS O TEKYILUH cTp.36-38
BEYHOCTH KHU3HHU.

12 [lepBuunas atmocgepa 3emiun u TEKYILUH cTp. 39-41
XUMUYECKUE TPEANOCHITKI
BO3HUKHOBEHHS JKU3HU.

13 HcroyHnky 3HEpPruu U BO3pact TEeKYyLIUN cTp. 42-49
3emun. Ycnosus Cpenpl Ha KOHCIIEKT
npeBHEN 3emiie.

14 Teopun NpoUCXOKACHUSA [IPE3CHTALUU cTp. 58
IPOTOOHOTIOIMMEPOB.

15 DBOJIONHS TPOTOOMOHTOB. TEeKYIIUN ctp. 67 B.1-5

16 HauanbHble sTanbl OMOJOTHYECKON | TEKYIIMA cTp. 72
HBOJIIOIUH.

17 O06o006mueHne TEKYIIHH noBt.31-72

18 KonrponsHas pabora K/P
«B03HUKHOBEHHE )KM3HU Ha 3emiie»

19, 20
Heopranuueckue BemiecTsa, Npe3eHTaIIH
BXOJISLIIME B COCTaB KIIETKHU. cTp. 86 B. 1-3

21,22 Opranunueckue BeUIeCTBa, MpEe3eHTALINU ctp. 90 B. 1-5

BXOJAIIHE B COCTaB KIICTKU. berku.




23 Opranuyeckue BEILECTBA, IIpE3EeHTaluU ctp.100
BXOJISIIIIME B COCTAB KIIETKH. pedepat
YrieBoabl.

24 Opranuyeckue BEILECTBA, [IPE3CHTALUU ctp. 102
BXOJISIIME B COCTAB KIETKH. JKHUpHI pedepat
U JINTIOU/IBI.

25,26 | Opranuueckue BEUIECTBA, MpE3EHTALUU ctp. 106
BXOJISIIIIME B COCTAB KIIETKH. pedepat

27 HykiienHOBBIE KHUCIOTBHI.

28 O06006menne TECTUPOBAHUE moBT. 86-106

29 Amnabonuzm TEKYILIUH

ctp.119 B.1-4
DOHepreTuyeckuii 0OMeH- TEeKYyLIUN ctp. 123 B.1,2
KaTaboJIM3M.

30 ABTOTpO(DHBII THI 0OMEHA TEKYILIUH ctp. 126 B.1-3
BELIECTB.

31
IIpokapruoTnueckas KJeTKa. TEKYIIHH ctp. 136 B.1-3

32 OykapuoTudeckast KJIeTKa. TEeKYyLIUN cTp. 142
[MuToriazma.

33 DykapuoTudeckast KJIeTKa. TEeKYyLIUN ctp. 157
Kiierounoe siipo.

34 Jlenenue Ki1eTok TEKYIINH cTp. 167

35 OcoOeHHOCTH CTPOCHUS JI/P ctp. 176
pacTuTenbHOU KieTku. Knetounas odopmurts JI/P
TEOpUS CTPOCHUS OPTaHU3MOB.

JlaGopaTopnas pabora. M3yuyenue
CTPOEHHUSI PACTUTEIILHOU U
’KUBOTHOM KJIETKHU IO
MHUKPOCKOTIOM.

36 Hexnerounsie (GopMbI )KU3HU. TEeKYyLIUN ctp. 181 B. 1-4
Bupycsl.

37 O6o6mienne: «CTpoeHue KIETOK» | TECTUPOBAHHE

38
becnosioe pasmHoxkeHue. TEKYIIUN ctp. 193

39,40, |IlosoBO€ pa3MHOXKEHUE. TEKYILUH ctp. 199

41

42
KpaTkue ucropuueckue cBeieHusl | TEKyIIUn cTp. 215

43 OMOpHOHaIBHBIN IEPUOA TEeKYyLIUN cTp. 216-222
pa3BUTHSL.

44 [TocTamMOpHOHANBHBIN TIEPUOT TEeKYyLIUN cTp.228
pa3BUTHSL.

45 CxoacTBO 3apoAbliiei u TEKYILIUH
SMOpHOHAJIbHASL AUBEPTEHIMS cTp. 235




IIPU3HAKOB. brorenernueckui
3aKOH.

pedepat

46 Pa3BuTue opraHnzMoB u TEKYILIUH cTp.238 B.2-5
OKpYy’Karolias cpejia.

47 KonrtponbHas paboTa no Teme K/P moBT.192-238
«Pa3BuTHe OpraHu3MoB»

48 OCHOBHBIE IOHATHS T€HETUKH. TEeKyIIUN cTp. 252

49 ['ubpuaonoruyeckuii MeTo TEeKYyLIUN cTp.261-264
W3yUYEHHs HACJIEeOBAHUS
npu3HakoB I'. Mennens. 3akoHsl
Menpens. [lepBbiii 3akon Menaenst.

50 Pemenue 3a1a4. C/P KOHCIEKT

51 Bropoi1 3akoH MeHnnenst TEeKyLIUN cTp.268

52 Pemenue 3anau. C/P KOHCIEKT

53 JurubpuiHoe U moIuruopuIHoe TEeKyLIUN cTp.273
CKpelmuBaHue. TpeTuil 3aKoH
Menpens.

54 Pemenue 3anau. C/P KOHCIEKT

55 XpoMOCOMHas TeOpus TEeKYyLIUN cTp.280
HacyieACTBEHHOCTH. ClLIeIIEHHOE
HacJieIOBaHUE I'CHOB.

56 I'enernka nmosa TEeKyIIUN cTp.285

57 Pemenue 3a1ay. C/P KOHCIEKT

58 I'eHOTHI KaK LIEJIOCTHASI CUCTEMA | TEKYLIUU cTp.291-292

59 O6o06muienue. IToropslit TeCT 10O TECTUPOBAHUE noBT.261-292
TeMe. «3aKoHbI MeHnensa»

60 Konrponpnas padora: «I'enernkay |K/P

61 HacnencrsenHast "3MEHYMBOCTD TEKYIIHI ctp. 301

62 3aBUCHUMOCTH TPOSIBIIEHUS TeHOB OT | JI/P ctp. 310
YCIIOBUM BHEIIHEN CPEJIBI. odopmurts JI/P
JlaGopatopnas pabora: »H3yueHue
n3MeHuuBoCTU. [locTpoeHue
BAPUALIMOHHON KPUBON»

63 Coznianue nopoJ1 )KMBOTHBIX U TEKYILIUH ctp.319
COpPTOB PaCTEHHM MpE3eHTAIIH

64 Meronp!l ceneKkuuy pacTeHUuN U TEeKyLIUN cTp.325npe3eHT
KHBOTHBIX aruu

65 Cenexuus MUKpOOPTraHNU3MOB. TEKYILUH cTp.333npe3eHT

aIuu

66 JlocTKEeHUsI U OCHOBHBIE TEKYILUH cTp.336
HarpaBJICHUs] COBPEMEHHON pedepat
CEJIEKIIMH.

67, Hroroseiii Tect. O60011eHKE. TECTUPOBAHUE
«YPOBHU OpraHU3aI[y MaTEPHID)

68 O6o06menne no Teme «I'eHeTHKay | TeKymuid
HTroro 68
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