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PaGouas mporpamma yuebHoro mnpenmera «buomormsi» mis 10 kmacca
coctasiieHa B cooTBeTcTBUU ¢ PI'OC OO0 (mpuka3z MuHuctepcTBa 00pa3oBaHus
u Hayku PO ot 17.12.2010 r. Ne 1897, ¢ uamenenusamu npukas ot 31.12.2015 r. Ne
1577), ocHOBHOI 00pa30BaTeIbHOM IPOrpaMMOl OCHOBHOT'O 00111er0 00pa3oBaHuUs
MBOY «llentp ob6pazoBanusi Ne 4». CopepkaHue peaquszyercsi C IMOMOIIbIO
yueOnuka «buonornu nns 10 kmacca, aBropel: A.A. Kamenckuii, E.A. KpukcyHos,
B.B. [Taceunuk.

IlnaHupyembie pe3yJabTaThl 0CBOEHHUsI Y4eOHOTO NpeaMeTa
«buogorusn» B 10 Kiacce.

JIMYHOCTHBIMHM  Pe3yJIbTATAMM  OCBOCHHUS  OOYYAIOIMMUCS  IIKOJBI
IPOrPaMMBbI 110 OMOIOTUU SIBIISFOTCSL:

1) peanu3anms STHYECKHX YCTAHOBOK IO OTHOIICHHIO K OHMOJIOTHYECKAM
OTKPBITUAM, UCCIIEJOBAHUSIM U UX PE3YJIbTATAM;

2) mpu3HaHWE BBHICOKOW IIEHHOCTH JKM3HH BO BCEX €€ MPOSBICHHIX,
3I0POBbSI CBOECTO W JIPYTMX JIOJEH, peaiu3aius yCTaHOBOK 3I0POBOTO 0oOpasa
KU3HU;

3) cpopMHUpPOBAaHHOCTH TO3HABATEIHHBIX MOTHBOB, HAIPABJICHHBIX Ha
MOJIyYEHHE HOBOTO 3HAaHUS B 00JacTU OWOJOTMM B CBSI3M C Oyaymiei
po¢eCCHOHATBLHON JASATESILHOCTHIO MIIM OBITOBBIMU ITPOOJIEMaMu, CBSI3aHHBIMH C
COXpaHEHUEM COOCTBEHHOTO 3710POBBS U DKOJIOTMYECKON 0€301TacCHOCTH.

- MeTtanpeaMeTHHIMUA Pe3yJabTATAMU OCBOCHHUS OOYYaIOIIMMUCS
OCHOBHOM HIKOJIBI POTPAMMBbI 110 OUOJIOTHUHU SIBISIOTCS:

1) oBnageHWE COCTABISIIOIIMMHU  HCCIENOBATENICKOW M IPOEKTHOU
JESITENIbHOCTH, BKJIIOYasi YMEHUS BUJIETh MTPOOJIEMY, CTABUTh BOIPOCHI, BBIJBUTATh
TUIOTE3bl, J1aBaThb ONPENETICHUS MNOHATHIM, KIacCU(PUIMPOBaTh, HAOJIIOAATH,
IIPOBOJIMTH JKCIIEPUMEHTBI, J€laTh BBIBOABI U 3aKIIOYECHUS, CTPYKTYpPUPOBATH
MaTepual, OOBsACHATh, 10Ka3bIBaTh, 3AIMILIATh CBOU UJEH;

2) ymenue palboTaTh C pa3HbIMM HCTOYHHUKAMU  OHOJIOIMYECKOU
UH(pOpMAIUHU: HAXOAUTH OMOJIOTUYECKYIO HH(POPMAIUIO B PA3IMYHBIX HCTOYHHUKAX
(TekcTe yuyeOHMKa, HAy4YHO-TIONYJIIPHON JINTEpAType, OMOIOrMUECKHUX CIIOBApsAX U
CIPAaBOYHHUKAX), aHAJIU3UPOBATh M OLIEHUBATh HWH(OpPMALUIO, MPeoOpPa30OBBIBATH
uHOOpPMAIIHIO U3 OJTHON (DOPMBI B IPYTYIO;

3) crmocoOHOCTh BBIOMpPATH IIEJIEBBIE W CMBICIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUAX U MOCTYNKAX MO OTHOLIEHUIO K KUBOW MPUPOE, 310POBBIO CBOEMY U
OKPY’KAIOIIHUX;



4) ymeHue aJeKBaTHO UCIOJIb30BaTh PEUEBBIE CPENCTBA ISl AUCKYCCUHM H
apryMeHTallud  CBOEM  MO3WIIMM, CpPAaBHMBATh pa3HblE TOYKU  3PEHMUS,
apryMEHTUPOBATh CBOIO TOUYKY 3PEHUS, OTCTAUBATH CBOIO IMO3ULUIO.

IIpeanMeTHBIMH Ppe3yJIbTATAMM OCBOEHHUS OOYYalOIIMMHCS OCHOBHOM
IIKOJIbI IPOrPaMMBI 110 OMOJIOTUHU SIBIISIOTCS:

1. B no3HaBarenbHOM (MHTEIIEKTYaJIbHOW) cepe:

- XapaKTepUCTHKA COJEp>KaHUs OHOJOTMUECKUX Teopui (KiIeTouHas,
sBomoimoHHas teopusi Y. Jlapsuna); yuenuss B.M. Bepuaackoro o Ouocdepe;
3ak0HOB ['. MeHpens, 3aKOHOMEPHOCTEM W3MEHUYMBOCTH; BKJIAJA BBIJAIOIINXCS
y4EHBIX B pa3BUTHE OMOJIOTUIECKON HAYKHU;

- BBIJIEJICHUE CYIIECTBEHHBIX MMPU3HAKOB OMOJIOTUYECKUX 00BEKTOB (KIETOK:
PaCTUTENbHBIX U JKUBOTHBIX, JOSJIEPHBIX U SJIEPHBIX, MOJIOBBIX U COMaTUYECKHX;
OpPraHU3MOB: OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX; BUJIOB, YKOCUCTEM, OHnoCchephl)
U MpoleccoB (0OMEH BEIECTB, pa3MHOXKEHUE, JIEJICHUE KIIETKHU, OIUIO0TBOPEHUE,
JENCTBHE WCKYCCTBEHHOTO H  HMCKYCCTBEHHOTO OTOOpOB, (opMHUpOBaHUE
NPUCIIOCOOJIEHHOCTH, 00pa30BaHKe BUIOB, KPYTOBOPOT BEILIECTB U IMpEBpallleHHUE
SHEPIuM B HKOcHUcTeMax U ouocdepe);

- 00BsACHEHHE POJIU OMOJIOrHH B (POPMUPOBAHUM HAYYHOT'O MUPOBO33PECHHUS;
BKJIajia OMOJIOTMYECKUX Teopud B (HOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHO-
HAYYHOM KapTHUHBI MHPA; OTPUIATEIHLHOTO BIHSHUS AJIKOTOJNSl, HUKOTHHA,
HApKOTUYECKUX BEILIECTB HA Pa3BUTHUE 3apOJIbllla YEIOBEKA; BIHMSHUS MYyTarcHOB
HA OpraHu3M 4YeJOBEKa, SKOJOTMYECKUX (PAKTOPOB HA OPTraHU3MbBI;, MPUUYUH
SBONIOLIMM, WM3MEHSIEMOCTH BHUJIOB, HApYIIEHUHA  Ppa3BUTUS  OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JIEBAHUM, MyTallui, yCTOWYMBOCTH C MEHBI IKOCUCTEM;

- IPUBUJICHUE J10KA3aTENbCTB (ApryMEHTalMsI) €IMHCTBA )KUBON U HEKUBOM
OPUPOJbI, POJACTBA KUBBIX OpPraHU3MOB; B3aUMOCBA3€H OPraHU3MOB U
OKpY’Karolien cpeibl; HEOOXOAMMOCTH COXPAHEHUSI MHOT000pa3usi BUOB;

- YMEHHE T0JIb30BaThCSl OMOIOTUYECKON TEPMHUHOJIOTUEH U CUMBOJIMKOM;

- pelIeHHe DJIEMEHTApHbIX  OHWOJIOTMYECKMX  3aJay; COCTaBJICHUE
AJIEMEHTAPHBIX CXEM CKPEUIMBAHUS M CXEM I[IePEHOCa BEIECTB U HHEPIUH B
AKocHUcTeMax (IIeH MTUTaHUs ),

- onuca”ue ocode Buaa Mo Mop(oIoruuecKkoMy KpUTepuio;

- BBISIBICHHE W3MEHUYMBOCTH, TPHUCIIOCOOJIEHUE OPTraHu3MOB K Cpere
oOuTaHusA, WCTOYHUKOB MYTareHOB B OKpyXkarouehd cpene (KOCBEHHO),
AHTPOIIOITEHHBIX HM3MEHEHHM B HDKOCUCTEMAaxX CBOEM MECTHOCTH; W3MEHEHUW B
HKOCUCTEMaX Ha OMOJIOTMYECKUX MOJIEISIX;

- CpaBHEHHE OMOJOTHYECKUX OOBEKTOB (XMMHYECKUM COCTaB TENl KUBOU U
HEXUBOW MPUPOABI, 3apOAbIIEH YEIOBEKA U JPYrUX MIIEKOMUTAIOIIUX,
IPUPOJIHBIE DKOCHCTEMBI, M arpOdKOCUCTEMBI CBOEM MECTHOCTH), IPOIIECCOB
(ecTeCTBEHHBI M MCKYCCTBEHHBIA OTOOp, TIOJIOBOE M OECITOIOE Pa3MHOXKCHHUE) U
(dbopMyIHpOBKa BHIBOJIOB HA OCHOBE CPABHEHHMSI.




2. B 1IeHHOCTHO-OpUEHTAIIMOHHOU cepe:

- aHAJIU3 U OLIEHKA Pa3JINYHBIX TUMIIOTE3 CYHIHOCTU KU3HH, MPOUCXO0XKICHUE
KU3HU U 4YE€JI0BEKa, TJI00ATBHBIX YKOJIOTHYECKUX NPOOIEM U MyTEeW UX pelleHHS,
TIOCIIEJICTBUN COOCTBEHHOM JICSTENILHOCTH B OKpYKaloleh cpesie; OMoIoruaecKoi
uH(dOpMaINK, MOTy4aeMOM U3 pa3HbIX UCTOYHUKOB,;

- OICHKAa JSTUYECKHX AaCTEKTOB HEKOTOPBIX HWCCIEIOBaHUN B 00JacTH
OMOTEeXHONOrUM (KJIIOHUPOBAHKUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE HAMPABICHHOE
U3MEHEHHE T'eHOMa).

3. B cdhepe TpynoBoil 1eITENHHOCTH
- OBJIQJCHUE YMCHUSMH W HaBBIKAMH IIOCTAHOBKH OHOJOTHMYECKHX
AKCIIEPUMEHTOB ¥ OOBSICHEHHUS UX PE3YJIbTATOB.

4. B chepe pusnyeckon AesITeNbHOCTH:

- 000CHOBaHME U COOIIIOICHNE MeP TPO(DUIAKTUKY BUPYCHBIX 3a00JI€BaHUM,
BPEIHBIX PUBBIYCK (KypeHHE, aJIKOTOJIN3M, HAPKOMAHHUSA);

- IPaBWJI MIOBEAECHUS B IPUPOJHOM Cpene.

5. B sacternyeckoii cdepe:
- OBJIAJICHWE YMEHUEM OIIEHHMBATh C ACTETUYECKOW TOYKU 3PEHUS] OOBEKTHI
KUBOU MPUPOJIBI.

B pe3yabrare usydeHusi y4eOHOro mpeamera «Oumosorum», B 10 Kkjacce
o0y4arouuecsi Hay4arcs:

- OCBOEHHE 3HAHMI: O OMOJOTMYECKUX CUCTeMax (KJIETKa, OpraHu3Mm); 00
UCTOPUM PA3BUTUS COBPEMEHHBIX NPEACTABICHUNA O JKHUBOW TPUPOIEL; O
BBIJIAIOIIUXCS OTKPBITUSAX B OMOJIOTHYECKON HAyKe; O POJIM OMOJIOTMUECKON HAyKHU
B ()OPMUPOBAHUYU COBPEMEHHOIN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA; O METO/IaX
HAY4YHOT'O TTO3HAHHSI;

- OBJIQJICHUE YMEHUSMHU: OOOCHOBBIBATH MECTO U POJIb OMOJOTMUECKUX
3HAHUM B TMPAKTUYECKOW JAEATEIIBHOCTU JIFOJAEHW, PAa3BUTUM COBPEMEHHBIX
TEXHOJIOTUH; MPOBOJAUTH HAOIIOICHUS 32 DKOCUCTEMAaMH C IEIbI0 UX OMUCAHUS U
BBISIBIICHUSI €CTECTBEHHBIX U AHTPOINOIEHHBIX W3MEHEHUW; HaXOAWTh U
aHAIM3UPOBATH MH(GOPMAIIHMIO O KUBBIX O0BEKTAX;

- pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEW B TMpOIECCe H3YYCHHUS: BBIAAIONIUXCS JOCTHKEHUN OHOJIOTHUH,
BOMIEAIINX B OOIIEUETOBEYECKYIO KYJIBTYPY; CIIOXKHBIX U TPOTUBOPEUUBBIX MyTEH
pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IJSJIOB, WICW, TEOPUH, KOHIIECIIINM,
Pa3NUYHBIX TUMOTE3 (O CYIIHOCTU W MPOUCXOXKJIECHUHU >KU3HHU, YEJIOBEKa) B XOJI€
paboThI ¢ pa3IUYHBIMU UCTOYHUKAMU UH(POPMAIUH;

- BOCTIUTAaHHE: YOEKIECHHOCTH B BO3ZMOXKHOCTH TO3HAHUS KUBON TIPHUPOJIHI,
HEOOXOAUMOCTH OEpPEKHOr0 OTHOIICHUSI K NPUPOJHON cpene, COOCTBEHHOMY
3I0POBbIO; YBXKEHHUS K MHEHHUIO OIMOHEHTA MPU OCYXKICHUH OMOIOTHYECKUX
npo0eM;



- HCIIOJb30BaHUE MNPHUOOPETEHHBIX 3HAHUW M YMEHHM B TOBCEIHEBHOMN
KU3HU JJIA: OLICHKM TMOCJEACTBUM CBOEW MAESITENIBHOCTH IO OTHOIICHUIO K
OKpYy)KaroIlenl cpene, 3A0POBBIO JPYTHUX JIOACH M COOCTBEHHOMY 3J0POBBIO;
00OCHOBaHMSI M COONIOJIEHUS Mep NpOoWIAKTUKK 3a00JIeBaHUM, TIPABUI
TIOBE/ICHHSI B BOJIC.

Ooyuarowuiica noayuum 603MOMHCHOCHb HAYYUMbCA:

- OOBSCHATBH: pOJib OMOJIOTUU B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHHUS;
BKJIAJT OMOIOrMYECKUX TEeOopui B dbopmupoBanue COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTUHBl MMpA; €IUHCTBO KMBOM U HEXUBOW NPUPOIH,
POJCTBO JKHMBBIX OpPraHM3MOB; OTPHUIATENFHOE BIHMSHHE AalKOTOJsl, HUKOTHHA,
HapKOTUYECKUX BEILECTB HAa Pa3BUTHE 3apOibllla YEJIOBEKa; BIUSHUE MYTarcHOB
Ha OpraHu3M 4eJOBeKa, MPUYMHBl HAapyIIEHUH pa3BUTHS  OPraHU3MOB,
HACJIEZICTBEHHBIX ~ 3a00JIeBaHM, MyTalMid; B3aUMOCBSI3M  OpPraHU3MOB |
OKpY’Karolllel Cpebl; MPUUUHBI 3BOITIOLUHU, U3MEHSIEMOCTH BUIOB, YCTONUUBOCTH
Y CMEHBI 3KOCHUCTEM; HEOOXOAMMOCTh COXPAHEHHS] MHOT000pa3us BUJIOB;

- pewlaTb  3JE€MEHTapHble  OWOJIOTMYECKHME  3aJaud;  COCTaBIATH
AJIEMEHTAPHBIE CXEMBI CKpPEIIUBAHUS;

- BBISIBIISAITh KICTOYHUKU MYTareHOB B OKpY:Karolleu cpenie (KOCBEHHO);

- CpaBHUBATh: OMONIOrMYECKHE OOBEKThl (XUMUYECKUM COCTAaB TEJN JKUBOM U
HEXUBOW TPUPOJIBI, 3aPOJIBIIIN YE€TIOBEKa M IPYTMX MIIEKOMUTAIONINX ), TPOIECCHI
(mosioBo€ U Gecrooe pa3sMHOKEHHUE) U JeNIaTh BHIBObI HA OCHOBE CPAaBHEHUS;

- aHANU3WPOBATh M OILIEHWBATh PA3IMYHBIC THIOTE3bl CYNIHOCTH >KU3HH,
HOCTIEICTBUS COOCTBEHHOM JIEATENHHOCTH B OKPY KaIOIIEH CpejIe;

- HaxoAuTh HH(pOpMalLMIO O OHOJIOTMYECKMX OOBEKTaX B Pa3IUYHBIX
UCTOYHHKAX (y4eOHBIX TEKCTax, CIPaBOYHWKAX, HAYYHO-TIOMYJISAPHBIX W3JAHUSIX,
KOMIIBIOTEPHBIX 0a3ax TaHHBIX, HHTEPHET-pecypcax) U KPUTUUECKHU €€ OILICHUBATD;

- HMCIO0JIb30BATh NMPHOOpPETEeHHbIE 3HAHUSI M YMEHHUSI B NMPAKTUYECKOI
AesITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIA:

- coOmoeHnsT Mep MPOPWIAKTUKH OTPABJICHHM, BUPYCHBIX U JAPYTHUX
3a00ieBaHUMN, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHUE,  aJKOTOJIU3M,
HApKOMaHMUsl ); TPaBUJI TOBEJCHUS B IPUPOIHOM CpeIe;

- OKa3aHusl TMEPBOM MOMOIIM MPU MPOCTYAHBIX M JIPYruX 3a00JEBaHUSX,
OTPABJICHUU MHUIIEBBIMU MPOYKTAMMU;

- OIIEHKM JTUYECKHX AacClEeKTOB HEKOTOPHIX HCCIEIOBAaHUN B 00JacTH
OMOTEeXHONIOrUM (KJIOHUPOBAHKUE, UCKYCCTBEHHOE OIUI0IOTBOPEHUE).

Copaep:xanmne y4eOHOr 0 nmpeamera

Beenenue

buonoruss xak Hayka. Mecto OHoOJIOrMM B CHCTEME HayK. 3HAuU€HHE
Ouonoruu Uis TMOHMMAaHHUA HAydyHOM KapTUHBI Mupa. CBsi3p OHMOIOrMYECKUX
JUCLMILIMH C APYTUMHU HayKaMH (XuMuel, GU3MKON, MaTeMAaTUKOM, reorpaduet,



actpoHomueir u np.). Mecto Kkypca «OOmass OuONOTHS» B CHCTEME
€CTECTBCHHOHAYYHBIX nuciuIuiiH. [{enn u 3amaun kypcea.

JleMoHCTpalusi: MOPTPETOB YyUEHBIX-OMOJIOTOB, cxeMbl «CBsi3b OMOJIOTMH C
OPYTUMH HAYKaMID».

I'1aBa 1. Kierka.

IIpenmer, 3amauv W METOIBI MCCICAOBAHUS COBPEMEHHOW IIUTOJIOTHM.
3HavYeHUE IUTOJIOTUYECKUX MCCICIOBAHUM Ui JIPYrUX OHOJIOTHYECKUX HayK,
MEJIUIMHBI, CEJIbCKOrO XO03sicTBa. VICTOpUS OTKPBITUSL W HW3YyYEHUS KIETKHU.
OCHOBHBI€ MOJOKEHUS KIIETOUHOU TEOPUH.

3HaueHue KJIETOYHON TeopHuH Il pa3BUTHs Ononoruu. Knerka kak enuHuna
pa3BUTHS, CTPYKTYpHAs U (PYHKIIMOHAJIbHAS €IMHUILIA )KUBOTO.

XUMHUYECKHM COCTaB KIETKU. Boja u 1pyrue Heopraumyeckue BenecTna, ux
POJIb B JKU3HENEATENbHOCTH KJIETKH. OpraHndyecKue BEIIecTBa: yrieBOJbl, OCNKH,
JUIUABI, HYKIeMHOBbIE KHUCIOTB, AT®, uX cTpoeHME U pPOIb B KIETKE.
@epMEHTBHI, UX POJIb B PETYISALHH MPOLECCOB JKU3HEAEATEIBHOCTH.

CrpoeHnne npokapruoTrudecKoun KieTku. CTpoeHne 3yKapruOTHIECKON KIIETKH.
OcHOBHbIE KOMIIOHEHTHI KileTKU. CTpoeHne MeMOpaH. CTpoeHre u QyHKUIUU sSpa.
XUMHYECKHM COCTaB M CTpOEHHE XpomocoM. Lluroruiasama #  OCHOBHBIE
opranoubl. VIX (yHKIIMH B KIIETKE.

Oco0eHHOCTH CTpOEHUS KIETOK OaKTepuii, TpuOOB, JKUBOTHBIX U PACTCHUIA.
Bupycsl u 6akrepuodaru. Bupyc CIIN da.

OOMeH BelIeCTB W NpeBpalleHus 3Hepruu B kierke. Karamutuueckuit
XapakTep peaknuii ooMeHa BemiecTB. [macTruueckuii 1 SHEPreTUYECKUii OOMEH.

OCHOBHBIE ATalbl YHEPTETUIECKOro oOMeHa. OTIHUNUTETbHBIE 0OCOOCHHOCTH
MIPOIIECCOB KJIETOYHOro JbixaHus. CrocoObl MOMYyUYeHHUs] OPTaHUYECKUX BEIECTB:
aBTOTpodsl U rereporpodsl. DoTocuHTE3, ero @asbl, KOCMUYECKas poJib B
ouocdepe. XeMOCHHTE3 U ero 3HaueHue B onocdepe.

buocunre3 OenkoB. Ilonstue o rene. JIHK — wncTounmk reHeTnyeckou
uHpopmanuu. ['eHernueckol koi. MaTpuU4HbIA NPUHLMI OHOCHHTE3a OEIKOB.
O6pazoBanue n-PHK no matpune JIHK. Perymsus 6unocunresa.

[Ionstue o romMeocCTasc, perysausa IIponcCCOB IIPCBPAIICHUA BCIICCTB U
OHCPIr'uu B KIJICTKC.

JleMOHCTpanys: MUKpONIPENApPaTOB KJIETOK PACTEHUN U KMBOTHBIX; MOJEIN
KJIETKH; OIBITOB, WUIIOCTpUpYOMUX mnpouecc ¢orocuntesa; moaenu JHK,
Mozienu-anunkanuu «Cunres Oenkay.



Jlabopamopnwie pabomot:

JI/p: Nel «HabGnronenre KIE€TOK pacTEHUH U JKMBOTHBIX TOJI MHUKPOCKOTIOM
Ha FOTOBBIX MPENaparax U UX OMUCAHUEN.

JI/p. Ne2 «CpaBHeHHEe CTpOEHUS KIETOK PACTEHUM U dKUBOTHBIX).
Pa3mMHOX€eHNE U MHIUBUYAIbHOE Pa3BUTHE OPraHU3MOB.

CamoBoCITpOHU3BEICHUE — BCEOOIEe CBOMCTBO KUBOTO. MHUTO3 Kak OCHOBA
0ecroyoro pa3MHOXKEHHUS W POCTAa MHOTOKJIETOYHBIX OpPraHWU3MOB, €ro (a3el u
OMOJIOTUYECKOE 3HAUCHUE.

®opMbl pa3MHOKEHHUS OpPraHU3MOB. becronoe pa3MHOXKEHUE U €ro THUIIBL.
[TomoBoe pasmHoxkeHue. Meiio3, ero Ouonoruueckoe 3HaueHue. CrepMaroreHes.
OBorene3. OmnogorBopenue. OCOOEHHOCTH OIUIOJJOTBOPEHUSI Y IIBETKOBBIX
pacteHui. buonorndeckoe 3Ha4€HUE OIJIOAOTBOPEHHUSI.

[ToHsiTHE MHAMBUAYAJIBLHOIO Pa3BUTHA (OHTOr€HE3a) OpraHu3MoB. Jlenenue,
poct, nuddepeHuanus KIETOK, OpraHOreHe3, Pa3MHOXKEHHUE, CTapeHHe, CMEepTh
ocoOeii. OnTorene3 pacreHuii. OHTOreHe3 >KMBOTHBIX. B3aumoBiusiHHE 4YacTei
pa3BUBAIOLLErOCs 3apojplia. BnusHue (akTopoB BHEIIHEH CpeAbl HA pa3BUTHE
3apojpiia. Poct u pa3Butue opraHuzMa. YpOBHHU IMPHUCIOCOOTIEHHsI OpraHu3Ma K
u3Mensitonumcst - ycnoBusiM.  CrapeHue u  cMepTh opranusma. Crneuuduxa
OHTOreHe3a MU 0eCroIOM Pa3MHOKEHUU.

JleMoHcTparys: TabIuIl, WILTIOCTPUPYIOMMNX BHUILI OSCIIONIOr0 U IOJI0BOTO
pPa3MHOXXEHUS, AMOPUOHAIBHOTO U TMOCTAIMOPHUOHAIBHOTO PA3BUTHUSI BBICIINX
pacTeHU, CXOJICTBO 3apOJBIIIEN IMO3BOHOYHBIX JKMBOTHBIX, CXEM MHUTO3a U
Meno3a.

JI/p: Ne3 «BpisiBiieHHE TPU3HAKOB CXOJICTBA 3apPOJIBIIICH YelloBeKa U IPYruX
MJIEKOIUTAONIUX KaK JOKA3aTEIbCTBO UX POJCTBAY.

I'naBa 2. Pa3MHOKeHHe U MHAMBUIYAJbHOE PA3BUTHE OPTraHU3MOB.

CamoBocpou3BeIcHHEe — BCeoOIee CBOMCTBO JXKMBOT0. MHTO3 KaKk OCHOBA
0CCIIOI0ro pa3MHOKEHHS M POCTa MHOT'OKJICTOYHBIX OpPraHU3MOB, €ro (a3l H
OMOJIOrMYECKOE 3HAUECHHE.

dopMbl pa3MHOXKEHUSI OPraHU3MOB. becrnosoe pa3MHOXKEHHE U €ro THIIbI.
[TonoBoe pasmuoxkenune. Meio3, ero Ouonorudeckoe 3HaueHue. CriepMaToreHes.
Osorene3. OmnogorBopeHue. OCOOEHHOCTH OIIOJOTBOPEHUS] Y IIBETKOBBIX
pacteHuid. buonorndyeckoe 3Ha4€HUE OIIIOAOTBOPEHHUS.

[TonsiTe MHAMBUAYATBHOTO pa3BUTHUs (OHTOreHe3a) opraHu3MoB. Jlenenue,
poct, nuddepeHnnanus KIeTOK, OpraHoreHe3, pa3MHOXKEHUE, CTapeHHe, CMEPTh
ocoOeii. OHTorene3 pacrenuii. OHTOreHe3 >KMBOTHBIX. B3aumoBnusHue yacten



pa3BUBaIOILErocs 3aponblina. BrnusHue (akTopoB BHEHIHEH Cpelbl HAa pa3BUTHE
3apoabina. PocT u pazButue opranusmMa. YpoBHH NPHUCIOCOOJICHHUS OpraHU3Ma K
u3MeHsronumcst - ycnoBusiM.  CrapeHue u  cMepTh opranusma. Crenuduka
OHTOreHe3a MpH 0eCroIOM Pa3MHOKEHHUU.

JleMoHcTpalys: Tabaull, WUTFOCTPUPYIOMMUX BUILI OECIIONIOr0 U IOJI0BOTO
pPa3MHOXXEHUS, AMOPUOHAIBHOTO U TMOCTAIMOPHUOHAIBHOTO PA3BUTHUSI BBICIINX
pAacTEHWH, CXOJCTBO 3apOAbIINICH ITO3BOHOYHBIX JKMBOTHBIX, CXEM MHUTO3a U
Meno3a.

JlaGopatopHas paborta: Ne 2 «BrIsiBIeHHE MPU3HAKOB CXOJICTBA 3apOJIbIIIEH
YeNoBeKa M JIPYTrUX MIICKOTMTAIONINX KaK JJOKA3aTeIbCTBO UX POJICTBAY.

I'1aBa 3. OCHOBBI T'€HEeTHKM.

Hctopus pa3BuTHa T€HETUKH. 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB,
BBISIBJICHHEIE I. Menngemnem. ['ubpunonornueckuit METO]I V3YYECHHUS
HACJIEICTBEHHOCTU. MOHOTHOpUAHOE CKpellMBaHUE. 3aKOH JTOMUHUPOBAHUS.
3akoH pacuierieHus. [ToaHoe 1 HenoaHOe JOMUHUPOBAHUE. 3aKOH YMCTOTHI TaMeT
U €r0 IUTOJIOrMYecKoe 000CHOBaHUE. MHOXKECTBEHHBIC ajlelin. AHAU3UPYIOIIee
CKpElIUBaHUE.

JuruOpuaHoe W TOJUTHOPUIHOE CKpEIIMBaHUe. 3aKOH HE3aBHCHMOTO
koMOuHMpoBaHus. deHoTun u reHotu. L{utomornueckrne OCHOBBI T€HETHUYECKUX
3aKOHOB HACJICIOBAHUS.

I'enetnueckoe onpeneneHue mnoija. l'eHeTHdeckass CTPyKTypa IOJIOBBIX
xpomocoM. ['omorameTrHblii U rereporaMmeTHsli mon. HacnenoBaHue npu3HaKoB,
CLICTUIEHHBIX C I1OJIOM.

XpOMOCOMHas TEOpHUSl HACJIEACTBEHHOCTH. ['pymIbl CLEIUIEHHS TE€HOB.
CuenniénHoe HacieAaoBaHue Npu3HakoB. 3akoH T. Moprana. [TonHoe u HemoiaHOE
CLICTUICHUE F€HOB. | €eHETHYECKHE KapThl XPOMOCOM.

['enoTun Kak 1LeJoCTHast cucTeMa. XpOMOCOMHasl  (siiepHas) W
OUTOIUIa3MaTHYECKass  HACIEACTBEHHOCTb.  BzammoJelcTBHE  allJIENIbHBIX
(IOMMHMpOBaHHE,  HEMOJIHOE  JOMUHUpPOBAaHUE,  KOAOMUHHUPOBAHHE U
CBEPXJIOMUHUPOBAHUE) W HEAUIETbHBIX (KOMIUIEMEHTAapHOCTh, JIUCTa3 U
HOJIUMEPHs) TEHOB B OIpeieTIeHUH Npu3HakoB. [lneloTponus.

OcHoBHbIE (OpMBI M3MEHUYMBOCTU. ['eHOTHNMUYECKas W3MEHYHUBOCTb.
Myrannu. ['eHHBIE, XpOMOCOMHBIE M TE€HOMHbIE MyTanuu. CoMaThdeckue u
reHepatuBHble Myrauuu. llomyneraneHble W jeranbHble MyTauud. [IpudnHbl K
4acToTa MyTaliil, MyTareHHble (PaKTOpPbl. DBOIIOLMOHHAS POIb MYTAIIH.



KomOnHaTHBHAs M3MEHUYMBOCTh. BO3ZHUKHOBEHHE Pa3IMYHBIX KOMOWHAIIAN
I€HOB M WX POJb B CO3JaHUU TEHETHYECKOIO0 Pa3HOOOpa3us B Ipeieiiax BHU/A.
OBOIIOLMOHHOE 3HAUCHHE KOMOWHATHBHOM W3MEHYHUBOCTH. 3aKkoH
FOMOJIOTMYECKUX PSAZIOB B HACIEICTBEHHOW U3MEHUYMBOCTH.

denoTunuueckas, WM MoAU(PUKALMOHHAS, U3MEHUYUBOCTh. Poib ycioBuii
BHEIIHEW Cpeapl B DPa3BUTUM M MPOSBICHUM IPU3HAKOB M  CBOMCTB.
Craructuueckue 3aKOHOMEPHOCTH MOIU(UKAITIOHHOM U3MEHYUBOCTH.
VYpaBiieHHEe TOMUHUPOBAHUEM.

JleMOHCTpauys:  MOJENEU-alIUINKALUY,  WUIIOCTPUPYIOIIMX  3aKOHBI
HACJIECTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YyJIbTATOB ONBITOB, MOKA3bIBAIOIINX
BJIIMSIHME YCJIOBMM Cpe/ibl HA N3MEHYMBOCTb OPIaHMU3MOB; T'€pOAPHBIX MATEPHUAJIOB,
KOJUTEKIUI, MyJIsKeH THOPUAHBIX, MOTUIUIOUIHBIX PACTEHUIA.

Ilpakmuueckue u n1adopamopuvie padbomoi:
JI/p Ne3 «CoctaBieHue mpoCTEHIIINX CXeM CKPEUIUBAHUS.
Jl/p Ne4 «PemieHue 31eMEHTapHBIX TEHETUIECKHUX 33129,

JI/p Ne5 «M3yueHne U3MEHYMBOCTH Yy PACTEHHUI M JKUBOTHBIX, MOCTPOCHHE
BapHALIMOHHOIO psiia U KpuBoil. 3yueHne (peHOTUIIOB pacTEeHUN»

JI/p Nob6 «BbisiBieHHE HCTOYHUKOB MYTareHOB B OKpYXalollled cpene
(KOCBEHHO) 1 OIIEHKAa BO3MOKHBIX MOCJICICTBUN UX BIUSHUS HA OPTaHU3M).

I'naBa 4. I'eHeTHKa 4YejlOBeKaA.

Mertoapl  WM3ydeHHS ~ HACJIEACTBEHHOCTH  YEJIOBEKA. [ eHeThdeckoe
pazHooOpa3ue uenoBeka. ['eHeTHueckue JaHHbIE O MPOUCXOXKICHUM YeJIOBEKa U
YEJIOBEUECKUX pacax. XapakTep HacleloBaHUS IIPHU3HAKOB Yy YeEJIOBEKa.
I'eneTnyeckre OCHOBBI 3/10pOBbsl. BiusHuE cpenbl HA T€HETUYECKOE 370pPOBhE
yenoBeka. | 'eHernueckue Oone3nu. ['eHOTHN U 310poBbe yenoBeka. ['eHodoH.
nonynasiui. CoOTHOIIEHHE OMOJIOTHYECKOr0 M COIMAJIbHOTO HACJICIOBAHMS.
CouunanbHbie MPOOJIEMbI MEHETUKU. DTHYECKHE MPOoOJieMbl T€HHON WHKEHEPUHU.
'eHeTnyeckuii MpOrHo3 ¢ MEIMKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE, UX
MPAKTUYECKOE 3HAYEHHUE, 3a]1a4l U MEPCIIEKTUBBI.

]_—[eMOHCTpaHI/I}IZ XPOMOCOMHBIX aHOMaJIMM 4YeJIOBE€Ka U HX @CHOTHHH‘{CCKI/IC
IIPOABJICHUA.

Jl/p: Ne7 «CoctaBneHue po1oCIOBHOM



TEMATHYECKOE INTAHUPOBAHHUE KYPCA

Coaepxanue | Kosm | KP JIP OcHoBHbBIEC BH/bI 00pa30BaTeJILHOM
4eCcTB AeATeJbHOCTH y4Yaluxcs (Ha ypoBHe
0 YHUBEPCAJIbHBIX y4eOHBIX JeHCTBUIl)
4acoB
Pazgean 1. 4 0 0 Buonorus xak Hayka. MecTo OHOJIOTHUH B CUCTEME
HayK. 3HaueHue OMOJIOTHHU I HOHUMaHUs
Beenenne Hay4yHOU KapTHUHBI MUpa. CBsI3b OMOJIOrMUYECKUX

JMCUUIUINH C IPYTUMU HayKaMu (XUMUEH,
¢du3uKoii, MaTeMaTHKOM, reorpaduei,
acTpoHOMHMeEH U 1p.). MecTo kypca «O61mas
OMOJIOTHS» B CHCTEME €CTECTBEHHOHAYYHBIX
mucuuruinH. Lenn u 3agaun kypea.

JleMOHCTpalus: MOPTPETOB YUEHBIX-OMOIOTOB,
cxeMbl «CBs3b OMOJIOTUH C JPYTUMH HAyKaMm».

Pasznea 2. 28 3 [Ipeamer, 3anaun 1 METObI HCCIENOBAHUS
COBPEMEHHOM IUTOJIOTUU. 3HAYCHHE

I'naBa 1. [IUTOJIOTUYECKUX UCCIECOBAHUM ISl IPYTHX

Knerka. OMOJIOTUYECKUX HAyK, MEIUIIMHBI, CEITLCKOTO
xo3siicTBa. VIcTOpUSt OTKPBITUS U U3YUYCHUS
KJIETKH.

OcCHOBHBIE TIOJIOKEHUS KJIETOYHON
TeoprH.3HaYeHHE KIETOUHONU TEOPUHU IS
pa3ButHs Ononorun. Kierka kak equHALA
pa3BUTHSL, CTPYKTYpHas ¥ (PYHKIIMOHAJIbHAS
€MHMIIA KUBOTO.

XUMUYECKUH cOCTaB KIeTKU. Boxa u apyrue
HEOpPraHWYeCKHe BEIeCTBa, UX POJIb B
YKU3ZHEIECSITEIIbHOCTU KIIeTKH. OpraHudecKue
BEIIIECTBA: YTJICBOIbI, OCITKH, TUITUIBI,
HyKJIeuHOBBIe KuciI0Thl, AT®, ux ctpoenue u
pouib B KiIeTKe. DEpMEHTBI, UX POJIb B PETYIISALIMU
MPOLECCOB KU3HEIEATEILHOCTH.

Crpoenue npokaproTuyeckon kietku. CTpoeHue
JyKapuOTHUYECKOH Ki1eTkH. OCHOBHBIE
KOMTIOHEHTHI KileTku. CTpoeHne MeMOpaH.
Crpoenue u QyHKIUU sapa. XUMUYECKUN COCTaB
U CTpOEHHE XpoMocoM. Lluromniasma 1 OCHOBHBIE
opratouipl. IX GyHKIIUU B KIIETKE.

Oco0eHHOCTH CTPOCHUS KIIETOK OaKTepui,
rpuOOB, )KUBOTHBIX U pacTeHUNA. BUpychl u

6akrepuodaru. Bupyc CIT1/]a.

OOMeH BelecTB U MpeBpallleHns] SHEPTUH B




kieTke. Katanutndaeckuil Xxapakrep peakuuil
oOmeHa BewecTB. [Imactuueckuii u
’HEepreTudeckuii 0OMeH. OCHOBHBIE STalbl
sHepreTudeckoro oomena. OTauYUTEeIHHbIC
0COOEHHOCTH TPOLIECCOB KIETOUYHOTO JIBIXaHUSI.
CrniocoObl Mony4eHus OpraHU4eCcKUX BEIIeCTB:
aBTOTPOdHBI U reTepoTpodbl. POTOCUHTE3S, €r0
¢a3bl, KocMHYEcKas pojib B Onocdepe.
XeMOCHHTE3 H ero 3HaueHue B Onocdepe.

buocuntes 6enkoB. [lonstue o rene. JJHK —
MCTOYHUK I'€HETHYECKON HHPOPMALIUH.
I'enetndeckont koa. MaTpuyHbIi IPUHIUIT
ouocunTe3a 6enkoB. O6pazoBanue n-PHK mo
matpuiie JIHK. Perynsus Ouocunresa.

[TonsiTue 0 romeocTase, peryisius MpoleccoB
IpEeBpaLICHHs] BEILIECTB U SHEPTUU B KIIETKE.

JleMoHCTpamus: MUKpOIIPENapaToB KIETOK
pPacTeHMId U )KUBOTHBIX; MOJIEITH KJIETKH; OTIBITOB,
WLUTIOCTPUPYIOIIHX Tporiece POTOCHHTE3A;
moaenu JIHK, monenu-anmnukanuu «CHHTE3
Oenkay.

Pa3znea 3.

I'1aBa 2.
Pa3zMHo:keHHue
"
WHIAMBUYAJIb
HOE pa3BUTHE
OpPraHU3MOB.
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CamoBocCTIpou3BeICHIE — BCEOOIIIEEe CBOMCTBO
AKHUBOTr0. MUTO3 Kak OCHOBa 0€CIoJIoro
Pa3MHOXEHHS U pOCTa MHOTOKJIETOUHBIX
OpPraHu3MOB, €ro (a3bl U ONOIOTHYECKOE
3HaYCHHE.

®opmbl pa3MHOXKEHHS OpraHn3MoB. becronoe
pa3MHOXeHue u ero Tumsl. [TogoBoe
pasMmHOxeHue. Meiio3, ero 6uoaoruueckoe
3HayeHue. Cnepmarorenes. OBorexes.
OmnogotBopenre. OCOGEHHOCTH OIIIO0I0TBOPEHHS
y LIBETKOBBIX pacTeHuil. buonoruueckoe 3HaueHue
OIJIOJJOTBOPEHMSI.

[MonsiTHEe MHANBUIYATHHOTO PA3BUTHS
(oHTOTEHe3a) opranu3moB. Jlenenue, pocrt,
nuddepeHuaus KJIeTok, OpraHoreHes,
pasMHOXEHHUE, CTapeHue, CMEPTh 0CO0eii.
Onrorenes pactennii. OHTOTEHE3 )KUBOTHBIX.
B3aumoBnusiHue yacTel pa3BUBaIOIIETOCS
3apoabliia. Bausaue GpakTopoB BHEIIHEN Cpeibl
Ha pa3BUTHE 3apojblia. Poct u pa3ButHe
Opranu3Ma. YpOBHU IPUCTIOCOOJICHUS OpraHu3Ma
K U3MEHSIOIIMMCS yclioBusiM. CTapeHne u cMepTh
opranu3ma. Crienuduka oHTOreHe3a Mpu
0ecroyIoM pa3sMHOKEHUH.

JlemoHcTpanus: TabJIull, WITIOCTPUPYIOIIUX BUIBI
0€CIoJIOro M MOJIOBOTO PA3MHOXKEHUS,
SMOPHOHAIIBHOTO U IMOCTAMOPHUOHATIBLHOTO




pa3BUTHUSA BBICIIMX PACTEHUMN, CXOJACTBO
3apOIBIIICH MO3BOHOYHBIX )KHBOTHBIX, CXEM
MHUTO3a U MeHo3a.

JlaGopatopHnas padora: Ne3 «BrriBnenue
IPU3HAKOB CXOJICTBA 3apO/IBIIICH YeIOBEKa U
JPYTruX MIEKOMUTAIOMUX KaK JJOKAa3aTeIbCTBO UX
POACTBAY.

Pa3gea 4.

T'naBa 3.
OcCHOBBI
TeHeTHKHU.

19

Hcropust pa3BuTHs reHETUKH. 3aKOHOMEPHOCTH
HaCJIeJ0BaHUS IPU3HAKOB, BbIABICHHBIE [ .
Mennenem. 'nOpUAOTOTHYECKHUIA METO] U3YICHHS
HACJIEICTBEHHOCTU. MOHOTHOpUIHOE
CKpeluBaHue. 3aKOH JOMHUHUPOBAHMS. 3aKOH
pacuerienus. [lonnoe un HenosmHoe
JOMHHHUPOBaHHE. 3aKOH YUCTOTHI TAMET U €r0
LUTOJIOTUYECKOE 000CHOBaHNE. MHOXKECTBECHHbBIE
ajieny. AHAIU3UPYIOIIee CKpelIBaHue.
JurubpuiHoe U NOIUrHOPUIHOE CKPEIMBAHUE.
3aK0oH HE3aBUCUMOTO KOMOMHUpOBaHus. DeHoTum
u redotuil. [{utonornueckrue 0CHOBBI
FeHEeTHYECKHUX 3aKOHOB HACJIEeI0OBaHUSI.

I'enetnueckoe onpenenenue nojna. I'eneTnyeckas

CTPYKTYpa MOJIOBBIX XpPOMOCOM. [ 'OMOTramMeTHbIN U
rereporamMeTHbId 1oj. HacineqoBanve mpu3HaKoB,

CIEIUICHHBIX C ITOJIOM.

XpOMOCOMHasI TEOpHS HACIIEICTBEHHOCTH.
['pynns! cuennenus renos. CuernéHnoe
HaclieloBaHie MpU3HaKoB. 3akoH T. Moprana.
[TonHOE M HEMOIHOE CIIETUIEHHE TEHOB.
I'eneTnueckue KapThl XpOMOCOM.

I'enoTumn kak nenocTHas cucteMa. XpoMOCOMHast
(smepHas) ¥ LUTOIIA3MAaTHYECKAs
HaCcJIeICTBEHHOCTh. B3anMoielicTBre anienbHbIX
(IoMUHMpPOBaHUE, HETIOJIIHOE IOMUHUPOBAHUE,
KOJIOMHUHHUPOBAaHUE U CBEPXIOMHUHUPOBAHKE) U
HeaJJIeIbHbIX (KOMIUIEMEHTAapHOCTh, SMUCTa3 U
HOJMMEpPHsI) TeHOB B ONpeAETICHUN PU3HAKOB.
[Ineriorponus.

OcHoBHBIE (POPMBI H3MEHYHBOCTH.
['eHOTHIIMYECKAs! ©3MEHUYUBOCTH. MyTaIuH.
FeHHBIC, XPOMOCOMHBIC U TCHOMHBIC MYyTalluH.
Comartnyeckue U reHepaTUBHbIE MYTaIUH.
[TonyneranbHble 1 neTanbHbIe MyTaUUu. [IpruanHbI
¥ 4acTOTa MyTalui, MyTareHHble (DaKTOPHI.
DBOJIOIMOHHAS POJIb MyTaIHil.

KoMOuHaTuBHAasA U3MEHYMBOCTh. BO3HUKHOBEHUE
pa3JIMYHBIX KOMOWHAIIMI T'€HOB U UX POJIb B




CO3JaHUU I'CHCTUYCCKOI'O pa3H006pa31/1;1 B
npeaciax Byaa. 9BOJ’IIOLII/IOHHOC 3HAa4YCHHUC
KOMOMHATUBHON M3MEHYHUBOCTH. 3aKOH
TOMOJIOTHYCCKUX pPsAO0B B HaCHeHCTBeHHOﬁ
N3MCHYHUBOCTH.

deHoTUIIMYECKAsS, MITM MOAM(DUKALIMOHHAS,
M3MEHYUBOCTh. POJIb yCIIOBHI BHEIIHEN Cpe/bl B
Pa3BUTUU U IIPOSIBIICHUM IIPU3HAKOB U CBOMCTB.
Cratuctuyeckne 3aKOHOMEPHOCTH
MOTU(PUKAITMOHHOW U3MEHUNBOCTH. Y TIPaBIICHUE
JOMHHHPOBAHHUEM.

JleMoHCTpanusi: Moene-anruinKammim,
WJUTIOCTPUPYIOLIUX 3aKOHBI HACJIEICTBEHHOCTH,
MIEPEKPECT XPOMOCOM; PE3yJIbTaTOB OIBITOB,
NOKa3bIBAIOUINX BIMSHUE YCIOBUM Cpebl HA
U3MEHYNBOCTb OPTaHU3MOB; repOapHbIX
MaTepUaJIOB, KOJUICKIUH, MYJIsKEH THOPUAHBIX,
MOJIMIUIOUHBIX PACTCHHH.

Pasnen 5. 10

T'asa 4.
T'eHeTuka
yeJI0BEeKa.

MeTto1bl H3y4eHMs HACIEACTBEHHOCTH YEJIOBEKa.
I'enetnueckoe pazHooOpa3ue yenoBeKa.
I'eneTnueckre NaHHbBIE O IPOUCXOXKIECHUN
YEJI0BEKa U YEJIOBEUECKUX pacax. Xapakrep
HaCJIENOBaHMsI IPU3HAKOB y YEJIOBEKA.
['eneTndeckne OCHOBBI 310pOBbs. BiusHue cpensl
Ha T€HETUYECKOE 3/J0POBBE UEIOBEKA.
I'enetnyeckue 6ose3Hu. ['eHOTHT U 310POBBE
yenoseka. ['enodona nonysnsaiuu. CooTHOLIEHNE
OHMOJIOrMYECKOr0 U COLUAIBHOIO HACJIEIOBAHMSL.
ConmanbHble MPOOJIeMbl TeHETUKH. DTHYECKUE
po06IeMbl TEHHOM UHXKeHepUH. | 'eHeTHuecKuii
IIPOTHO3 U MEJUKO-TEHETUYECKOE
KOHCYJIbTUPOBAaHHE, UX MPAKTUYECKOE 3HAYECHUE,
331444 U NEPCIEKTHUBBI.

I[GMOHCTpaI_[I/IHZ XPOMOCOMHBIX aHOMaJIul
YCJIOBEKA U UX (1)€HOTI/IHI/I‘~I€CKI/IC IIPOABJICHUA.

Y4eOoHO0 — TeMaTHUYeckoe mianupoBanue 10 kiaacc 70 yacoB B roj.

Ne ni/m \ HaunmeHoBaHMe pa3/iesioB U TeM
1. BBengenue.
1 KpaTkas uctopust pa3BuTHs OUOJIOTHH
2. MeToabl HCCIIEA0OBAaHNS B OO0
3.

CyIIHOCTb KU3HU U CBOMCTBA KMBOTO




YpOBHH OpraHu3alyy )KUBOW MaTEpUU

T'1aBa 1. Kiierka

5 Mertoas! nutosnioruu. Knerounas teopust

6. XUMHAYECKUN COCTAB KIIETKHU.

7. Bona u ee posib B )KU3HEAEATENIHOCTH KIIETKU.

8. MuHepaabHBIE BEIIECTBA U UX POJIb B KIIETKE.

. YTneBoabl M UX KilacCH(HUKAIUS.

10. YT11eBoABl M UX POJIb B KU3HEIACATEIBHOCTH KIETKH.

11. JIunuael 1 UX PO B )KU3HEIEATEIBHOCTH KIETKH.

12. CtpoeHue O6eJIKOB.

13. DYHKITUU OEJIKOB.

14. HyxnenHoBble KUCIOTHI

15 AT®Owu Jpyrue OpraHu4eCKUe COCIUHEHUS KIIETKH

16. Crtpoenue knetku. Kiierounas memOpana. Sapo.
Crtpoenue knetku. [{uronnasma. Knerounsrii ieatp. Pudbocomsr. JI/p

17. Nel «HaGmroieHre KIIETOK pacTeHUH U )KMBOTHBIX TOJT MUKPOCKOIIOM
Ha FOTOBBIX MperapaTax U UX OMUCAHUE.

18. OIIC. Kommieke I'onbmxn. JInzocomel. KiteToyHble BKIIIOUEHHUS.

19.

MuTtoxonapuu. [Inactuael. OpraHouIbl TIBUKEHUS

20. [Ipoxapuotsl 1 sykapuoTsl. CXOACTBa U pa3auuus MPOKAPUOTHUECKUX
1 DYKapUOTUYECKHUX KIIETOK

CxoJIcTBa U pa3Nuyusl B CTPOCHUHU KJIETOK PACTCHUIA, )KUBOTHBIX H
rpuboB. JI/p Ne2 «CpaBHeHHE CTPOCHHS KIETOK PACTCHUHN 1
PKUBOTHBIX).

21.

22 Hexnerounsle ¢popMbl )ku3HU. Bupycel u 6akrepuodaru. Peanuzanus
HaCJIeICTBEHHON HH(OPMALIMU B KIIETKE.

23. 0600menne «CTpoeHHue KICTKH

24 O6men BEIIECTB M SHEPTUU B KIIETKE.

25. JHepreTuyecKkuii OOMEH B KJIETKE

26. TTuTanne KIeTKH

21. ABTOTpodHOE nMuTanue. POTOCHUHTES.

28. ABTOTpO(HOE MUTaHUE. XEMOCHHTE3.

29. ['enernueckuii koa. Tpanckpumnums.

30. CuHre3 O€KOB B KJIETKE.

31. Perynsuus TpaHCKPUIIMU U TPAHCISLIUU B KJIIETKE U OpraHU3Me
32.

0O0600menne «Kn3HeneITeIbHOCTE KIIETKI

I'naBa 2. Pa3amHoOkeHUe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB




33.

JKV3HEHHBIN [TUKIT KIETKU.

34. Muros. Amnros.

35 Meiios.

36. DopMBI pa3MHOXKEHHS OpraHu3MoB. becrnonoe pasMHOKEHHE.

3r. @Dopmbl pa3MHO)KEHUs! opranu3mMoB. [looBoe pazMHOXKEHHUE.

38.  |PasBuTHE MONOBHIX KIETOK.

39. O110/10TBOPEHHE.

40.  Onrorenes UHAVBUAYAJIBHOE PAa3BUTHE OpPraHU3Ma
Onrorene3. OMOproHanbHbIN iepuo. JI/p Ne3 «BrisiBnenue

41. [PU3HAKOB CXOJCTBA 3apOAbIILIEH YEJIOBEKA U IPYTrUX MIIEKOMUTAKOIINX
KaK JI0Ka3aTeJIbCTBO UX POJICTBAY.

42. |Ourorenes. [TocTaMOpHOHATBHBIN TTEPUOI.

I'maBa 3. OCHOBBI T€HeTHKH

43. VcTopus pa3BuTHs reHEeTUKU. [ MOpr0I0rnuecKuii MeTo.

44. [3aKOHOMEpPHOCTH HacienoBanus. MoHoruOpuaHOe ckpemBanue. JI/p
Nel «CocTtaBiieHHE IPOCTENIINX CXEM CKPEILIMBAHUS.

45. Monorubpunnoe ckpeuuBanue JI/p No2 «PemieHue 31eMeHTapHBIX
FEHETUYECKHX 3a]1aU).

46.  MuoxecTBennbie amnemm. AHanu3upyrouiee CKpeluBaHue.

47. AurubpugHoe ckpenyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEOBAHUS
MPU3HAKOB.

48. XpoMOCOMHas TEOpUsI HACJIEICTBEHHOCTH.

49. B3anMozeiicTBre HealeNIbHbIX T€HOB.

50. [{uTonnazMaTruyeckasi HacJI€ACTBEHHOCTh

51 renernueckoe onpeJeneHue noja

52.  [W3menunBocTh. MoaudukanoHHast U3MEHUUBOCTb. JI/p
Ned «3yueHne N3MEHYMBOCTH Yy PACTEHUN U )KUBOTHBIX,

53. [MOCTPOEHHE BapHAIIMOHHOTO psifia U KpuBoil. 3yuenue heHOTHIIOB
[pacTeHun»

53. N3menunBocTh. HacnencreeHHas n3MEHYUBOCTh

54. Bunbl mytanuii. ['eHHbIE 1 XPOMOCOMHBIE MYyTalluH

55. Buzael mytamnuii. [ eHOMHBIE MyTalUK

56. [Tpuunnel MyTanmii. MytareHHble (GaKTOpbI

57. |Comarnueckue n reHepaTUBHBIE MyTallUU
[Mpuuwnabl mytanuii. JI/p Ne5 «BeIsBIeHIE HCTOYHHKOB MYTareHOB B

58. OKpYyKarolei cpene (KOCBEHHO) M OIIEHKa BO3MO>KHBIX TOCTIEACTBHIMA
VX BJIMSIHUSL HA OPTaHU3MY.

59.

buosiornueckas posib MyTarui




60.

0600menue «OCHOBBLI TEHETUKU

I'naBa 4. I'eneTnka 4ejoBexa.

61. Metoasl uccienoBanus reneTHky yenaoseka. JI/p Ne3 «CocraBnenue
[POOCIOBHOM»
62. ['enetuka u 310poBhe. | eHHBIE 3a00JIeBaHMS
63.  renernxan 3/10pOBbE. XPOMOCOMHBIE OO0JIC3HHU.
64. [TpoGaeMbI reHeTHUeCKO 0€30MacHOCTH
65. Meanko — TeHeTUIeCKOe KOHCYTbTHPOBAHUE
66. O0600menne «[ eHeTHKa YeI0BEKay
67 — 68 |[loBTOpeHue u 0000IICHIE 3HAHUIA
69 — 70 |[ToBTOpeHue u 0000IICHIE 3HAHMIA

AOKYMEHT NOArNMCAH
ANEKTPOHHOW
Nnoarnncbio

CepTudukar:
013171DF0037AC6EAD41731A51DEB9470E
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JenctButeneH: ¢ 15.09.2020 go 15.12.2021
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