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INOACHUTEJIbBHAS 3AIINCKA

PaGouast mporpamma ydeOHoro npeamera «buosnorusy» (yrimyoneHHslid ypoBenb) st 10-11 kmaccos
CO3/laHa B COOTBETCTBUU TPEOOBaAHUSAMHU:

- @enepallbHOTO IOCYAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro oOIero oopa3oBaHUs
(ITpuka3z MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanuu (Munoopuayku Poccun) ot 17 mas
2012 1." OO0 yrBepxaeHUU (enepaaTbHOr0 TOCYAapCTBEHHOTO 00pa30BATEIBHOTO CTAaHIApTa CPEIHETO
(momHOTO) OOMIIEr0 0Opa3oBaHMs") ¢ U3MEHEHUSIMH W JOTIOJHEHUAMH oT 29 nexabpst 2014 r., 31 nexabps
2015 r., 29 mronsa 2017 r. Ha OCHOBE:

- MPUMEPHON MPOTrpaMMBbI CpeIHero 001Iero oopazoBanus o 6uosoruu st 10-11 kimaccos;

- yuebnoro mmana MBOY Bbonbmekabanckoit COILI

s peanuzanuu pabodeld mporpaMMel ucnosib3yercss Y MK:

10 xmacc. B.M.CuBornazos. buonorus: O6mas 6uonorus.10 xnacc: yue6nuk / B.M.CuBorniazos,
N.b. Aradonosa, E.T. 3axaposa — 9-¢ u3., crepeotun. — M.: JIpoda.

11 kmacc. B.W.CuBornazos. buonorus: O6mas 6mosnorus.10 knace: yuyeonuk / B.M.CuBornazos,
N.b. Aradonona, E.T. 3axaposa — 9-¢ uzz., crepeotun. — M.: Jpoda.

CornacHo ®enepanbHOMy rocyJapCTBEHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY CPEIHEro oOIIero
obpazoBanus, yueoHomy iany MbOY bonbmekabanckoit COIL yue6nblit npenmer «buomnorus» B 10-11
KJlaccax Ha yriIyOJIGHHOM ypOBHE u3ydaercs mo 3 yaca B Henento B 10 kiacce, 105 wacoB B rox u 11
kiacce, 102 yaca B rojg. OOuiee KOJMYECTBO YacOB, OTBEJCHHBIX HA U3Y4YEHHE IpeamMera cocrasiseT 207
4acoB.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOI'O IIPEAMETA «bHOJIOI' US1»

JInuHOCTHBIE pe3yJIbTaThI.

Buinycknux nayuumces:

- TPaXAAHCKOW HWICHTHUYHOCTH, MATPUOTH3MY, YB@KEHHIO K CBOEMY HAapoly, YYyBCTBY
OTBETCTBEHHOCTH Iepest OTeuecTBOM;

- HayyHOMY MHUPOBO33PEHHUIO, COOTBETCTBYIOLIEMY COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKH U
OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOMY Ha JIMaJiore KYyJbTYyp, a TAaKKe Pa3IMuHbIX (OopM OOIIECTBEHHOIO
CO3HAHHsI, OCO3HAET CBOE MECTO B MOJUKYIBTYPHOM MUDE;

- NpPUHATHIO I[IEHHOCTEM  3/J0poBOro  oOpa3a JKM3HHM, NOTPEOHOCTM B  (PU3UUECKOM
CaMOCOBEPIIEHCTBOBAHNH, 3aHATHIO CIIOPTUBHO-03/10POBUTENBHOMN AEATEIBHOCTHIO;

- HEMPUATHIO BPEAHBIX IPUBBIUEK: KYPEHHs], YIIOTPEOIEHUS KO 0JIsl, HAPKOTHKOB.

Buinyckuux nonyuum 603mM0ACHOCb HAYUUMBCA:

- OepeXHOMy, OTBETCTBEHHOMY M  KOMIIETEHTHOMY OTHOIIEHUIO K  (HU3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBbIO KaK COOCTBEHHOMY, TaK U APYTUX JIIOJEH, YMEHHUIO OKa3bIBaTh MEPBYIO
MTOMOIIb;

-  (QOpPMHpPOBAaHUIO OCHOB 3KOJOTMYECKOTO MBIIUIEHUS, OCO3HAHUIO BIUSHUSA COIHAJIbHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSIHUE MPUPOJTHON CPENIBI;

- (hOpMUPOBAHMIO TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UYHUCIIE CAMOOOPA30BaHHIO HA
NPOTSDKEHUHM BCEH JKHU3HU; CO3HATENbHOMY OTHOIICHHIO K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
YCIIEIIHOM MpoecCHOHaTBLHON U 00IECTBEHHOM AEATEIbHOCTH;

- JIeNlaTh OCO3HAaHHBIN BBIOOP Oynymiei npodeccun n peann3oBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHbI;
(GbopMHpOBaTh OTHOIIEHHE K MPO(PECCHOHAIBHON NEATENHOCTH KaK BO3MOKHOCTH YYacTUsl B pEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCY1apCTBEHHBIX, OOIIEHAI[MOHATIBHBIX MPOOIIEM.



ITo3HaBaTe/nbHBIE Pe3yabTATHI.

Buvinyckuux nayuumces:

* CaMOCTOSITEIbHO BBIIEIATH U POPMYIHPOBAThH MO3HABATEIbHBIC LIENIH;

* HAaXOAWTh M BBUICTATH HEOOXOIUMYIO WH(POPMAIUIO, MPUMEHSAThH METOAbl WH()OPMAIMOHHOTO
MOWCKA, B TOM YHCJIE C TOMOIIbI0 KOMIIBIOTEPHBIX CPEJICTB;

* CTPYKTYPHPOBATH 3HAHUS;

* BBIOMpaTh Hambosiee APPEKTUBHBIE CIIOCOOBI PEIICHUs 33a7a4 B 3aBHUCHMOCTH OT KOHKPETHBIX
YCJIOBUI;

* ONpEeNeNiaTb OCHOBHYIO U BTOPOCTENEHHYIO HH(pOpManuio; CBOOOJHO OpPUEHTHPOBATHCS U
BOCIPUHUMATh TEKCTHl XYJOXKECTBEHHOI0, HAYYHOTO, MYOIUIUCTUYECKOrO0 M O(PHUIMAIBLHO - JEJIOBOTO
CTHUJICH;

* IOHUMATh U aJICKBATHO OIICHUBATH S3bIK CPEJCTB MACCOBOM MH(OpMAIIHH;

* CTaBUTHh U (HOPMYIHPOBATH MPOOJIEMBI, CAMOCTOSITEIILHO CO3/1aBaTh alITOPUTMBI JCSATSILHOCTH TPU
peleHny mpooJieM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa,

* MOJICTTUPOBAHUIO - IPEOOPA30BAHUIO OOBEKTOB M3 UYBCTBEHHOU (DOPMBI B MOJICIh, I/IC BIICICHBI
CYLIECTBEHHBIE XapaKTEPUCTUKHN 00bEKTa (IPOCTPAHCTBEHHO-TpaguuecKasi Ui 3HAKOBO-CUMBOJIMYECKAs).

Buinyckuux noayuum 603MOoMCHOCIb HAYUUMbCAL:

- peduiekcuu Crnoco0OB W YCIOBHN JEHCTBHIL, KOHTPOJIIO W OLIEHKE Mpolecca U pPe3yIbTaToB
NeSITeNIbHOCTH;

- hopmynHupoBaTh MPOOIEMBIL;

- BBIJIBUTATh THIIOTE3bI © UX 00OOCHOBBIBATH;

- CTPOUTH JIOTHUECKUE TIETIOYKU PACCYKICHUH, aHATM3UPOBATh UCTUHHOCTH YTBEPIKICHUH;

- YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3H, MPEACTABIIATh IIENOYKH OOBEKTOB U SIBJICHUN;

- aHAIM3UPOBATH OOBEKTHI C IENIBIO BBIJCIICHUS TPU3HAKOB (CYIIECTBEHHBIX, HECYIIICCTBCHHBIX );

- TpeoOpa3oBbIBaTh MOJENIU C LENbI0 BBIABICHUS OOMIMX 3aKOHOB, OMNPEAENSIONUX IJaHHYIO
MpeIMETHYIO 00J1aCTh;

- CUHTE3y — COCTABJICHHUIO IEJOT0 M3 4YacTeil, B TOM YHCIIEé CAMOCTOSATEILHOMY JOCTpPaBaHUIO C
BOCTIOJTHEHHEM HEJIOCTAIOIINX KOMIIOHEHTOB;

- CaMOCTOATENBHOMY CO3JIaHUIO CIIOCOOOB pEHIeHHS MpOoOJIeM TBOPUYECKOTO W TOUCKOBOTO
XapaxTepa.

PeryasiTuBHbIE pe3yJibTAThI.

Buinycknux nayuumes:

- [IeTIeTI0JIaraHrIo0 KaK TOCTaHOBKE y4eOHOM 3a/jaul Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO
Y YCBOEHO YYaI[UMCSl, U TOTO, YTO €I11€ HEU3BECTHO;

- IUIAHUPOBAHUIO — OIPEACICHHUIO II0CIEN0BATEIbHOCTH IMPOMEXYTOYHBIX LEIEH C Y4ETOM
KOHEUYHOTI'O PE3YyJIbTaTa; COCTABICHUE IIIaHa U TI0CIEN0BATEIIbHOCTH JE€HCTBUM;

- TNPOTHO3UPOBAHUID — INPEABOCXUINEHUIO pe3yjbTaTa M YPOBHS YCBOEHMS, €r0 BPEMEHHBIX
XapaKTEPUCTHK;

- KOHTPOJIIO B ()OpME CIMUEHHSI CII0c00a AEHCTBUS U €ro pe3ysbTaTa ¢ 3aJaHHBIM TAJIOHOM C LIEJIBIO
oOHapyKeHHsI OTKJIOHEHUHN U OTJIIMYUI OT 3TAJIOHA;

- HaBBIKaM I103HABaTEJIbHOW, Y4eOHO-HCCIIEe0BATEIbCKOW M MPOEKTHOM NEeATETbHOCTH, HaBBIKAM
pasperieHuss mpoOieM; CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pEIleHHs
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBbIX METOIOB ITI03HAHUS.

Buinycknux nonyuum 603Mo#CHOCMb HAYYUMbCAL:

- KOpPpPEKLHUU — BHECEHUIO HEOOXOAMMBIX JOMOJHEHUN M KOPPEKTHUB B IJIaH U CIOCOO JEHCTBUS B
ClIydae PacXO0KIEHUS 3TAJIOHA, PEalbHOrO JEHCTBHS U €r0 MPOLYKTa;



- OIICHMBaTh, BBIACIATH M OCO3HABAaTh TO, YTO YK€ YCBOCHO M YTO €lIe MOMJICKHUT YCBOCHHIO,
OCO3HAHHUIO KauecTBa U YPOBHS YCBOCHUS;

- CaMOpPETyJISINHA KaK CIOCOOHOCTH K MOOMIM3allUK CHJI U SHEPTHH, K BOJIEBOMY YCUIIHIO (K BEIOOPY
B CHUTYallud MOTUBAIIMOHHOTO KOH(IMKTA) ¥ MIPEOAOJICHUIO PEISTCTBUH;

- YMEHHUIO CAMOCTOSATEIBHO OINPEACIIATh 1eJIM U COCTABIATH IIAHBI; CAMOCTOSATEIBHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh M KOPPEKTHPOBATH Y4EOHYI0 M BHEYYEOHYIO (BKJIIOUYAsi BHEUIKOJBHYIO) IESTEIbHOCTD;
HCIOJIBb30BAaTh BCE BO3MOXKHBIE DPECYpPCHl JUIS JOCTIDKEHHsS IeNied; BBIOMpATh YCHEUIHBbIE CTPAaTETUu B
Pa3IMYHbIX CUTYaIUsX;

- YMEHHUIO IPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM NESATEIBHOCTH,
YUUTBHIBATh MO3ULIUU JPYTOTo, 3P PeKTUBHO pa3pemaTs KOHGIUKTHI.

KoMMyHuKaTuBHBIE Pe3yabTAThI.

Buinycknux nayuumcsi:

- BCTYNAaTh B TUAJIOT;

- y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXKJICHUH MTPOOIIEM;

- HMHTETPUPOBATHCS B TPYIIYy CBEPCTHHKOB M CTPOUTH TPOJYKTHBHOE B3aWMOJACUCTBHE U
COTPYJIHUYECTBO CO CBEPCTHUKAMH U B3POCIIBIMU;

- IUIAHUPOBATh y4yeOHOE COTPYAHMUYECTBO C YUHTEIEM U CBEPCTHUKAMU — OIpPEAesaTh LEJH,
(GYHKIIUN YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBHUS.

Buinyckuux noayuum 603mMOoMCHOCIb HAYUUMbCAL:

- CTaBHUTb BONPOCHI — COTPYAHUYATH B TIOUCKE M cOOpe MHPOpMAIINK;

- paspemiatb KOH(IMKTBI — BBISIBJIATH, HJICHTU(UKANNUU MPOOIEMbI, HAaXOIAWTh M OIICHUBATH
aJIbTEpPHATHBHBIE CITOCOOBI pa3penieHns KOH(IUKTOB,

- TIPUHUMATH PEIICHUS U UX PEATU30BaTh;

- yOpaBJIATh TIOBEJACHHWEM TMAapTHEPA — KOHTPOJIUPOBATh, KOPPEKTHPOBATh, OIICHWBATH €O
JIEHCTBHI;

- BBIp@XXaTh CBOM MBICIM B COOTBETCTBHM C 33/J]ayaMH U YCIOBHSMH KOMMYHUKAIIMH;, BJIaJICHUIO
MOHOJIOTHYECKOW M JUaloruueckod (opmMamMu pedd B COOTBETCTBUM C TpaMMaTHUYECKHUMH U
CUHTAKCUYECKHUMH HOPMaMU POJTHOTO S3bIKa, COBPEMEHHBIX CPEJICTB KOMMYHUKAIIHH.

IlepBrlii rog 00yuenus. «buonorus». 10 kaace.

IIpeamerHsle:

BuinyckHuKk nayuumcsi:

- PacKphIBaTh Ha MIpUMeEpax poJib OMOJIOTHU B (OPMUPOBAHUH COBPEMEHHON Hay4YHOW KapTHHBI MUpa
U B IPAKTHUECKON JeSITEIbHOCTH JIO/IEH;

- TMOHUMATh U OMMCHIBATh B3aMMOCBS3b MEXIY €CTECTBEHHBIMM HayKaMH: OMOJIOTHEH, (U3HKOH,
XMMHUEH; YCTaHaBIMBATh B3aUMOCBSI3b IPUPOIHBIX SIBIICHUIA;

- TIOHUMATh CMBICI, Pa3IM4yaTh M OIHCHIBATH CHUCTEMHYIO CBSI3b MEXIy OCHOBOIOJAralONIMMU
OMOJIOTHYECKUMHU MOHATHIMU: «KJIETKA», KOPTAaHU3M», «BUI», «IKOCHCTEMAy, «Onochepar;

- HCTIOJIh30BAaTh OCHOBHBIE METOJIBI HAYYHOT'O TIO3HAHUS B y4EOHBIX OMOIOTHIECKUX HCCIICIOBAHUSX,
MPOBOJIUTH DKCIIEPUMEHTHI 10 M3YyYCHHI0 OMOJIOTHUECKUX OOBEKTOB W SIBICHHH, OOBSCHITH PE3yIbTATHI
HKCHEPUMEHTOB, aHAIN3UPOBATh UX, (POPMYITUPOBATH BBHIBOIBI;

- (opMynupoBaTh THIOTE3bl Ha OCHOBAaHUM IMPEUIOKEHHOW Ouonorndyeckoil uHdopManuu u
npeJularath BapuaHThl IPOBEPKU TUIIOTE3;

- CpaBHHBATh OMOJIOTHYECKUE OOBEKTHI MEXy COOO0M MO 3aJaHHBIM KPUTEPHUSIM, JeNaTh BBIBOJBI U
YMO3aKJIIOYECHHUS! Ha OCHOBE CPABHEHHUS;



- 000OCHOBBIBAaTh €IMHCTBO KMBOW U HEKUBOI MPUPOIBI, POJICTBO )KUBBIX OPraHU3MOB, B3aUMOCBSI3U
OpPraHU3MOB U OKPYXKaroIlei cpesibl HA OCHOBE OMOJIOTHYECKUX TEOPHUIL;

- MPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX T'PYII OPraHUYECKUX COEAMHEHUN KJIETKH (OeNnKoB,
YKUPOB, YIJIEBOJOB, HYKJICMHOBBIX KHUCIIOT);

- pacro3HaBaTh KJIETKM (MPOKAPUOT U HYKApPHOT, PACTCHUN W KUBOTHBIX) MO OINHCAHMUIO, HA
CXEMAaTHYCCKUX H300pKEHUSX, YCTAaHABIMUBATH CBSI3b CTPOCHUS W (YHKIUH KOMIIOHEHTOB KIIETKH,
000CHOBBIBATh MHOT000pa3ne KIETOK;

- pacro3HaBaTh MOMYJISAIUI0 U OUOJIOTMYECKUN BUJ 10 OCHOBHBIM ITPU3HAKAM;

- ONKUCHIBATH (DEHOTHUIT MHOTOKJICTOYHBIX PACTCHHM U KUBOTHBIX IO MOP(OIOTrHUIECKOMY KPUTEPHIO;

- 00BACHATH MHOTOOOpPAa3re OPraHu3MOB, IPUMEHSIS HBOJIIOLIMOHHYIO TEOPHUIO;

- KJaccU(pUIMpPOBaTh OUOJIOTUYECKHE OOBEKThl HAa OCHOBAaHUU OJHOTO WM HECKOJIBKHX
CYIIECTBCHHBIX MPU3HAKOB (THITBI TUTAHUS, CIOCOOBI JIBIXaHUS U PA3MHOXKEHUS, OCOOCHHOCTH Pa3BUTHS);

- OOBSICHATH MPUYMHBI HACTEACTBEHHBIX 3a00JIE€BaHMUIA;

- BBISIBIIATh U3MEHUMBOCTH Y OPTaHU3MOB; OOBSICHSITH MPOSIBJICHUE BUIOB U3MEHUNBOCTH, HCIIOJIB3YS
3aKOHOMEPHOCTH U3MEHUYUBOCTH;

- CpaBHUBATh HACIIEJACTBEHHYIO U HEHACIIEICTBEHHYIO N3MEHYHBOCTb;

- BBIBJISITH Mop(osioruueckue, pusnoaornyeckue, NoBeIeHYECKHE aanTalud OPraHu3MOB K Cpeie
oOUTaHUS U EHCTBUIO IKOJIOTUYECKUX (HaKTOPOB;

- COCTaBIISATh CXEMBI IIEPEHOCA BEUIECTB M SHEPTUU B IKOCHCTEME (LIeTIH MUTaHUS);

- TPUBOJAMTH JOKA3aTEIhCTBA HEOOXOJUMOCTH COXPAHEHHS OMOpa3sHOOOpa3us MJisi YCTONYHMBOTO
Pa3BUTHUS U OXPaHBI OKPY>KAIOIICH CPeIbl;

- OIICHWBATh JIOCTOBEPHOCTh OHMOJIOTHYECKONH WH(POPMAIUH, MOTYICHHONH W3 Pa3HBIX HCTOYHHUKOB,
BBICTISITh HEOOXOMUMYIO WH(POPMAIUIO JUISl WCIIONB30BAHUSA €€ B yUCOHOW JEATCIBHOCTH W PEIICHUH
MPaKTUYECKHUX 3a/1a4;

- MPEJCTaBIATh OMOJIOTUYECKYI0 MH(OpPMAIMIO B BHJIE TEKCTa, TaOMUIIbI, rpaduka, IuarpaMmmbl U
JIeNaTh BBIBOJIbI HA OCHOBAHUHU NPEJCTABICHHBIX JaHHBIX;

- OIEHUBATh pOJIb JOCTHIXKEHUH TEHETHKH, CENeKUHUH, OHOTEeXHOIOTHUH B MPAKTUYECKOU
JeSITEeIbHOCTH YEJIOBEKa U B COOCTBEHHOW KHU3HU;

- OOBSICHSTHP HEraTMBHOE BIIMSHHE BEIIECTB (AJTKOTOJsi, HUKOTHMHA, HAPKOTHMYECKUX BEIIECTB) Ha
3apOBIIIEBOE PA3BUTHE YETOBEKA;

- OOBSICHSATD MOCJICICTBYS BIUSHUS MYyTareHOB;

- OOBSCHSATH BO3MOKHBIE IPUYUMHBI HACJIEICTBEHHBIX 3a00JICBaHUM.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

- laBaTh Hay4yHOE OOBACHEHHE OHMoNornueckuM (aktam, mporeccam, SIBICHHUSIM, 3aKOHOMEPHOCTSIM,
UCTIONB3Ysl OuoJIOTHYeCKHe TeopuH (KJIETOYHYIO, SBOJIOIMOHHYIO), YyueHHe o Ouocdepe, 3aKOHBI
HAaCJEACTBEHHOCTH, 3aKOHOMEPHOCTH NU3MEHYUBOCTH;

- XapaKTepHu30BaTh COBPEMEHHBIC HAMPABIICHUS B Pa3BUTHU OHMOJIOTHH; OMHUCHIBATH UX BO3MOXKHOE
WCIIOIb30BaHNUE B MPAKTHYECKOU JIEATETLHOCTH;

- CpaBHHMBATh CIIOCOOBI JIETICHUS KJIIETKH (MHTO3 M MEHO03);

-pemaTh 3a1a4u Ha octpoeHue ¢pparmenta sropoit nenu JJHK no npepmoxennomy
¢parmenty nepsoii, u-PHK (MPHK) no yuactky JIHK;

- pelaTth 3aJa4d Ha ONpe/eNieHne KOJIMYECTBA XPOMOCOM B COMAaTHYECKHUX U TOJOBBIX KJIETKax, a
Takke B KIETKAax Tiepe]] HadajioM JeleHus (Meiio3a HWIM MHUTO3a) U 1O €ro OKOHYaHWH (IS
MHOT'OKJIETOYHBIX OpPTaHU3MOB);



- pemlaTb TIEHETUYECKHE 3aJaud Ha MOHOTMOpPHMJHOE CKpELIMBaHHUE, COCTABIATh CXEMbI
MOHOTHOPUIHOTO CKpEIIMBAaHUsS, NPUMEHSAS 3aKOHbl HACIEICTBEHHOCTH U MCIIOJIB3Ysl OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY;

- YCTAaHABJIIMBAThb THUII HACJIEJOBAaHUSA M XapaKTep MPOSBICHUsS IPU3HAKA 0 3aJaHHOM CXeme
POIOCIOBHOM, IPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;

- OLCHMBATh PE3YyJbTaThl B3aUMOJCUCTBHUSA 4YEJIOBEKAa W OKPYXKAIOWIEH Cpelbl, IIPOTHO3UPOBATH
BO3MOJKHBIC TIOCJIEJCTBHS JEATCABHOCTH YEJIOBEKa JJIsi CYIIECTBOBAHUS OTICIBHBIX OHWOIOTHYECKUX
00OBEKTOB U LIEJIbIX IPUPOAHBIX COOOIIECTB.

Bropoii rox o0yuenusi. «buosorusi». 11 kiaace.

Buinycknux nayuumces:

- OLICHUBATH POJIb OMOJIOTUYECKUX OTKPBITHIA ¥ COBPEMEHHBIX MCCIICIOBAHUN B Pa3BUTHH HAYKH U B
MPAKTUYECKOU IESITENBHOCTH JIIOIEH;

- OIEHUBATh pOJb OuoNOrMM B (POPMUPOBAHWU COBPEMEHHOW HAYYHOH KapTHHBI MUPA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OUOJIOTHUH;

- YCTaHABIIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOIIOJIATAIONIUX OMOIOTHYECKIX
MOHATHM (KJIETKa, OpraHu3M, BHJ, SKOCHUCTeMa, Ouocdepa) ¢ OCHOBOIONATAIONIMMH MOHATUSIMU JIPYTHX
€CTECTBEHHBIX HAYK;

- 00OCHOBBIBaTh CHCTEMY B3IJISIOB Ha JKUBYIO MPHUPOAY M MECTO B HEHM ueroBeKa, MpUMEHSs
OMOJIOTUYECKHE TEOPUH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh TPAHMIIBI KX TPUMEHUMOCTH,

- TMPOBOJUTH Y4E€OHO-HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MO OWOJOTHUU: BBIABUTATh THUIIOTE3HI,
IUTAHUPOBATh paboTy, OTOMpaTh H TPeoOpa3oOBLIBATH HEOOXOMUMYH HWH(OPMANHIO, TPOBOJHUTH
SKCHEPUMEHTBI, HHTEPIPETUPOBATH PE3YIIbTATHI, AEIaTh BHIBOJIBI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

- BBISIBJISITH 1 OOOCHOBBIBATH CYIIECTBEHHBIC OCOOCHHOCTH Pa3HBIX YPOBHEH OpPraHU3AIMH KU3HU;

- yCTaHABIMBATh CBSI3b CTPOCHUS U (PYHKIUN OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYN, UX POJb B
mpoleccax KIeTOYHOTO MeTaboIn3Ma;

- pemath 3ajayu Ha ompeaeneHue nocienoBatenbHocTH HykineotunoB JHK um mPHK (MPHK),
anTukonoHOB TPHK, mocnenoBaTenbHOCTH aMUHOKHCIOT B MOJIEKyJe OelKa, IPUMEHsI 3HAaHUS O PeaKIusix
MAaTPUYHOTO CUHTE3a, TCHETUYECKOM KOJI€, TPUHIIUIE KOMILUIEMEHTAPHOCTH;

- Jle7laTh BBIBOJBI 00 M3MEHEHHUSX, KOTOpPbhIE MPOM3O0UIYT B MPOIECcCax MATPUYHOTO CHUHTE3a, B
Cllydae U3MEHEHUS MOCIIeI0BATeIbHOCTH HyKIeoTu10B HK;

- cpaBHMBaTh (pa3bl JCJICHUs KJIETKH, PeIllaTh 3a/Jauyd Ha OINpPEACNICHUE W CpaBHEHUE KOJUYECTBA
reHeTuyeckoro marepuana (xpomocom u /IHK) B kieTkax MHOTOKJIETOUHBIX OPTraHM3MOB B pa3HbIX (a3ax
KJIETOYHOTO 1IMKJIA;

- BBUIBIIATH CYIIECTBEHHBIE IPU3HAKUA CTPOEHHUS KIETOK OPraHM3MOB pa3HbIX LAPCTB KUBOK
MIPUPO/IBI, YCTAHABINBATH B3aMMOCBS3b CTPOCHUS U (DYHKIUI YacTeil U OpraHOUIOB KIIETKHU;

- 000CHOBBIBATh B3aUMOCBSI3b IJIACTUYECKOTO U YHEPTETUIECKOTO OOMEHOB;

-CpaBHHMBATh TPOIECCHl MIACTUYECKOTO M IHEPTeTHUUYECKOr0 OOMEHOB, MPOMCXOMISIINX B KIETKAX
KUBBIX OPTAaHU3MOB;

- ONpPENENATh KOJIMYECTBO XPOMOCOM B KIIETKAaX PAacTEHHWM OCHOBHBIX OTAEJIOB Ha Pa3HbIX dTamax
KU3HEHHOTO IUKJIA;

- pemaTh reHeTHYeCKUe 3a/1a4l Ha TUTHOPUIHOE CKPEIIUBAaHKE, CIEIUICHHOE (B TOM YHCIIE C TIOJIOM)
HACJIEIOBAHUE, AHAIM3UPYIOLLEE CKPEIIMBAHKUE, IPUMEHS 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH
CLECIUICHHOTO HACJIEIOBAHUS;

- pacKpbIBaTh MPUYHHBI HACIEJICTBEHHBIX 3a00JICBaHUM, apryMEHTHPOBATh HEOOXOIUMOCTH MeEp
MPEAYNPEKIACHIS TaKUX 3a00JICBaHUIA;



- CPaBHUBATh pa3HbIE CIIOCOOBI Pa3MHOKEHHS OPraHU3MOB;

- XapaKTepu30BaTh OCHOBHBIE 3TAIlbl OHTOTEHE3a OPraHN3MOB;

-BBISBJIATE NPUYMHBI U CYIIECTBEHHbIC IMPU3HAKM MOAW(DUKALMOHHOW W  MYTal[MOHHOU
U3MEHUYUBOCTH;

- 000CHOBBIBAThH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM OTOOpE;

- 000CHOBBIBATh 3HAUEHHE pPAa3HBIX METOJOB CENIEKIMU B CO3JAHUU COPTOB pACTEHUl, MOPOJ
YKUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

- 00OCHOBBIBaTh IMPUYUHBI M3MEHAEMOCTH U MHOIrooOpas3us BHUAOB, NPHUMEHSS CHUHTETHUYECKYIO
TEOPHIO 3BOJIIOLINY;

-XapaKTepHU30BaTh MOMYIISLUIO KaK €MHUILY SBOJIOLUH, BUJ KAK CUCTEMAaTHYECKYIO
KaTeropuIo U KaK pe3yJbTaT 3BOJIIOLUY;

- YCTAHABJIMBATh CBSA3b CTPYKTYPbI U CBOWCTB AKOCUCTEMBI;

- COCTaBJISITh CXEMBbI IIEPEHOCA BELLECTB U PHEPIMHU B IKOCUCTEME (CETU IMUTAHMSI), IPOTHO3UPOBATH
UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHHSI (DAaKTOPOB CPEIIbI;

- apryMEHTHPOBaTh COOCTBEHHYIO MTO3UIMIO IO OTHOUIEHHUIO K 3KOJIOTHYECKUM
pobeMaM U MOBEICHUIO B IPUPOIHON CpEIe;

- 000CHOBBIBAaTh HEOOXOJUMOCTb YCTOHUMBOrO Pa3BUTHI KaK YCIOBHsI COXpaHEeHUs Ouochepsl;

- OLEHMBAaTh NPAKTUYECKOE U ITHUECKOE 3HAUEHHE COBPEMEHHBIX HCCIIEJOBAaHMM B OHOJIOIHH,
MEIULMHE, YKOJIOTHUH, OMOTEXHOJIOTUH;

- 000CHOBBIBAaTh COOCTBEHHYIO OLICHKY

- BBISIBJISITH B TEKCTE OMOJIOTMYECKOTO COAECpKaHUsI MPoOIeMy U apryMEHTUPOBAHHO
e¢ OOBSICHATE,

- MPEICTaBIATh OWOJIIOTHYECKYI0 HH(OpPMAIMI0 B BUAE TEKCTa, TAOMMIBI, CXeMbl, rpaduka,
JyarpamMmsbl U JieJaTh BbIBOAbI HA OCHOBAHUHM MPEICTAaBICHHbBIX IaHHBIX;

- IpeoOpa30BbIBaTh rpaduk, TAOIUIly, AUArpaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO CO/IEPIKaHUs.

Buinycknux noayuum 603mMoNCHOCHb HAYUUMbCAL:

- OPraHM30BbIBaTh U MPOBOJANUTH MHANBUIYAIbHYIO UCCIEIOBATENbCKYIO JEATEIbHOCTh IO OHMOJI0THU
(unu pa3pabaTbIBaTh WHAMBUYAIbHBIN TPOEKT):

- BBIIBUTaTh TMIIOTE3bI, IUTAHUPOBATh padoTy, OTOMpaTh U MPe0Opa30BbIBATh
Heo0X0IMMYI0 HH(OPMAIINIO, TPOBOANUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YybTAThl, J€JIaTh BHIBObI
Ha OCHOBE MOJYYEHHBIX PE3yJIbTaTOB, IPEACTABIATh IPOJYKT CBOUX UCCIIEI0OBAHUIA;

- TPOTHO3UPOBATH IMOCIEACTBHSI COOCTBEHHBIX MCCIEAOBAHUNW C YYE€TOM J3THYECKUX HOPM H
HKOJIOTUYECKUX TpeOOBaHUI;

- BBIJENATh CYLIECTBEHHBIE OCOOCHHOCTH JKM3HEHHBIX IMKIIOB NPEICTABUTENICH pa3HBIX OT/AEIOB
pacTeHuil ¥ THIOB )KUBOTHBIX;

- 1300pakaTh LIUKJIBI PA3BUTHS B BUJIE CXEM;

- aHaJIM3UPOBATh U UCIIOJIB30BATh B PEHICHUH YUE€OHBIX U UCCIIE0BATENbCKHUX 3a/1a4 MHPOPMAIIHIO O
COBpPEMEHHBIX HCCIIE0OBAHUAX B OMOJIOTHH, MEAUIIMHE U SKOJIOTUH;

- apryMEeHTHpOBAaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHOHAYYHOIO M COLMO-TYMaHUTApHOTO
3HAHUA B ANI0XY HH(OPMALMOHHON TUBUIM3AIHH;

- MOJIEJIMPOBATh U3MEHEHHE HKOCHUCTEM I0J1 BIMSHHUEM Pa3IUYHBIX TPYHH (aKkTOPOB OKpY’KaroIIen
Cpelbl;

- BBIBIATH B IIPOLECCE MCCIENOBATENBCKON JEATENBHOCTH IOCIEACTBUS aHTPOIOTEHHOIO
BO3ICWCTBUSI HA DHKOCHUCTEMbI CBOETO pPETrHMOHa, IMpeularatb CIOCOObI CHIKEHHsS aHTPONOTeHHOTO
BO3JIEIICTBUS Ha DKOCHUCTEMEI,

- MCII0JIb30BaTh MPUOOPETEHHBIE KOMIIETEHIIMH B MTPAKTUYECKON JAESITEIbHOCTH



Y TTOBCETHEBHOM KHU3HH, TSI IPUOOPETEHHS OIBITA JEeSITeILHOCTH, MPEAIIECTBYIONMEH TpodecCnOHaTBHOH,
B OCHOBE KOTOPOH JISKUT OMOJIOTHS KaK YICOHBIN MTPEIMET.

Il. COAEP’KAHUE YYEBHOTI'O IIPEJIMETA «bHOJIOI'US»

10 knacc. «buosorusi». (3 yaca B Heaeno, 105 yacos B roa).
BBenenue (1 1)

Mecro kypca «OOmasi OuoJOrus» B CUCTEME €CTECTBEHHO-HAyUHBIX [UCLMIUIMH, a TaKXe B
Oouosiornyeckux Haykax. Llenm m 3amaum kypca. 3HaueHHe TpeAMeETa JUIs MOHWMAHHs €IHMHCTBA BCETO
KMBOTO M B3aMMO3aBHCHUMOCTH BceX yactel Omocdepsl 3emin. buonorus kak Hayka; MpeIMeT U METOJIbI
u3ydeHus B Owonornu. OOmas Ouonorusi — JUCHUIUIMHA, HW3y4aronias OCHOBHBIE 3aKOHOMEPHOCTH
BO3HUKHOBEHUS, PAa3BUTHS U MOAJCPKAaHUA KU3HH Ha 3emue. OOmas OMOJIOTHs KaKk OJUH U3 MCTOYHUKOB
dbopMupoBaHus JUAJIEKTUKO-MaTEPUATTUCTUYECKOT O MHUPOBO33PEHUS. OO6meOunonornueckue
3aKOHOMEPHOCTH — OCHOBA PAlMOHAIBHOIO IPUPOJOIONIb30BAHMS; COXPAHEHUE OKPYXAIOUIEH Cpemsl;
MHTCHCU(UKAIMM CeJIbCKOXO3HCTBEHHOTO IPOU3BOACTBA M COXpPAHEHUS 370pOBbs ueinoBeka. CBs3b
OMOJIOTMYECKUX AUCUUILIMH C JPYTUMHU HayKaMH (XUMHeH, GU3UKOM, reorpadueil, acTpoHOMUEH, HCTOpUEH
u 11p.). Ponp Gronorun B popMHUpPOBaHWYU HAYYHBIX MPEICTABICHUI O MUPE.

Paznen 1. IlpoucxoxkaeHue 1 HaYaJbHbIE 3TANbl PAa3BUTHS KU3HU Ha 3emJie

I'naBa 1. MHorooo6pasue :xxkuBoTHOro Mmupa. OCHOBHbBIe CBOICTBA KNBOIl MaTepuu (5 4)

XKuznp kak ¢opma CyIIECTBOBAaHHS MAaTEpUH; OIPEICICHUS TOHATHA <OKU3HBY». JKH3Hb U KHBOE
BEIIECTBO; KOCHOE M OMOKOCHOE BemiecTBO Onocdepsl. YpOBHH OpraHU3alyy KUBOKH MAaTEPUH M IPUHIIUTIIBI
UX BBIJICTICHUS; MOJIEKYJISIPHBIA, CYOKJIETOUHBIHM, KJIETOYHBIM, TKAaHEBBI M OpPraHHbIA, OpraHU3MEHHBIH,
NOMYJISUOHHO-BU/IOBOM, OMOIIECHOTHUYECKUI 1 OMOoC(epHBIN YPOBHU OpraHU3aluy )KUBOTO.

EnMHCTBO XMMHYECKOIO COCTaBa JKMBOM MAaTE€pUH; OCHOBHBIE TPYNIbl XMMHUYECKHUX JJIEMEHTOB U
MOJIEKYJI, oOpa3yrolue XuBoe BemecTBO Ouocdepsl. KieTouHoe cTpoeHume OpraHM3MOB, HACENSIONIMX
3emmmro. OOMeH BemecTB (MeTabOIM3M) M CaMOpPEryJsiiiusg B OHOJOTUYECKHX CHUCTEMax; IOHATHE O
rOMEOCTa3e KakK YCJIOBHUM CYIIECTBOBaHUS KUBBIX cucteM. CaMOBOCIPOU3BEIECHUE; HACIEICTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHHUS >KMBON MaTepuu, MX MpPOSIBICHUS Ha Pa3IMUHBIX YpPOBHSIX
opranusanuu xusoro. Poct u pazsurue. Paznpaxxumocts; GopMbl n30upaTeabHON peakliud OpraHu3MOB Ha
BHEIIHUE BO3JeicTBUsA (0€3ycIOBHBIE U YCIOBHBIE pEeQIEKChl; TAaKCUCHI, TPOMHM3Mbl M HACTHH).
PUTMHYHOCTh MPOLECCOB JKU3HEAEATENbHOCTH; OHOJOTMYECKHE PUTMBI M HUX aJalTHBHOE 3HAYEHUE.
JIUCKpETHOCTh ~ KMBOT'O BEIECTBA W  B3aMMOOTHOIIEHHWE YacTM UM IeJoro B OHOCHCTEMax.
DHEepro3aBUCUMOCTh JKUBBIX OPraHU3MOB; (hOpPMBI TOTPEOIEHUS SHEPTUH.

['maBa 2 Bo3dHUKHOBeHHE KM3HU HA 3emJte. (7 1)

Mudonornueckue mnpencrasienus. IlpencraBnenus Apucrtorens, OMIEIOKIa U APYrUX aHTHYHBIX
yueHbIX. [lepBble Hay4HbIE MOMBITKA OOBSICHEHHUS CYIIHOCTH M MpOIlecca BOSHUKHOBEHUS KU3HU. OMbBITHI
®. Penu, B3rsaael Y. apses, [l. Hunrema; skcnepumentsl JI. Ilactepa. Teopum BeuHOCTH XKU3HM [
Puxtepa u npyrux yuensix (I'. I'ensmronsn, I'. Tomcon, C. Appennyec, I1. JIazapeB). MaTtepuanuctuueckue
IIPEJICTABICHUSI O BO3HUKHOBEHMM JKM3HM Ha 3emuie. IIpennochlnky BO3HUKHOBEHHMS KM3HU Ha 3eMmie:
KOCMUYECKME M IUIAHETapHbIE MPEANOCBUIKH; XHWMUYECKHE TPEANOCHUIKM 53BOJIIOLIMA MaTepUHd B
HaNpaBJICHUU BO3HUKHOBEHHUS OpPraHMYECKUX MOJIEKYN: MEepBUYHAs aTMoc(epa M SBOJIIOLUS XUMHUECKUX
AJIEMEHTOB, HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYJI Ha PaHHHUX dTarax pa3BUTHS 3eMIIH.



CoBpeMeHHbBIC TPENICTABICHUs] O BO3HUKHOBEHHWH >KWM3HM; B3rsaAsl . Ildmrorepa, [x. Dnnena.
DBOMIONUS XMMHUYECKHUX 3JIEMEHTOB B KOCMHYECKOM IpocTpaHcTBe. OOpa3oBaHHE IUIAHETHBIX CHCTEM.
[lepBuunas atMocdepa 3emMiii U XUMUUYECKHE MPEINOCHUIKM BOZHUKHOBEHUS KU3HU. VICTOUHUKY SHEPTUU U
Bo3pacT 3emiu. YcioBus cpeiasl Ha ApeBHel 3emne; Teopus A. M. Omapuna, omnbiTel C. Musepa.
Xumuueckas 3Bofonus. Hebuonornueckuii CHHTE3 OPTaHUYECKUX COSTMHEHUH.

Tepmuueckass Teopus. Teopusi ancop6bumu. 3Hauenume pabor C. Pokca u J[x. bepnana.
Huskoremneparypnas teopust K. Cumonecky u @. [lenema. KoarepBaTHbie Kariu U ux sBotonus. Teopuu
MPOUCXOXKACHUS  MpoToOuononuMepoB.  CBoOICTBa  KoalepBaTOB:  peaklUMd OOMEHa  BEIIECTB,
camoBocnpousBeaeHue. ['unoreza mupa PHK. DBomronus mpoToOHMOHTOB: (hopMUpOBaHHE BHYTpPEHHEH
Cpelbl, IOSBJICHHE KaTaJIM3aTOPOB OPraHWYECKOM HPUPOABI, 3BOJIIOIUS JHEPreTUYECKUX CHCTEM U
MeTabon3Ma; BOSHUKHOBEHHE T€HETHUECKOT0 KO/1a.

Bo3HukHOBEHHE SHEPreTHUYECKUX CHUCTEM: pojb nupodocdara. OOpazoBaHHE MMOJIMMEPOB; 3HAYCHUE
HecTIeUn(UIEeCKON KaTaTUTUYECKOH aKTMBHOCTU MHOJHMNENTHIO0B. COBEPIICHCTBOBAaHHE META0OIMYECKUX
peakiuii. Pojb sHEpruM COTHEYHOTO CBETA; BOBHUKHOBEHUE (POTOCHHTE3A.

Havanphple  atambl  Ouosiornueckoil  sBosouuu.  IIpokapuorumueckue — kiueTku.  Teopus
CUMOHMOT€HETUYECKOTO MPOUCXOKICHHS dYKAPUOTUUYECKOW KIETKHM U €€ J0Ka3aTelIbCTBA; BOZHUKHOBEHUE
dboTocuHTE3a, DYKAPUOT, TMOJOBOTO IMpOlecCa U MHOTOKJIETOYHOCTU. TEOpUU  MPOUCXOXKIACHUS
MHOTOKJIETOYHBIX opraHu3MoB (3. ['ekkens, 1. . Meunukos, A. B. lBaHoB).

Pa3gen II. YueHue o kjieTke
I'naBa 3. XumMnueckas opranusaunus kjiaerku (13 v)

DJeMeHTHBIH COCTaB KHBOTO BemiecTBa OHocdepbl. PacrpocTpaHEeHHOCTh 3J€MEHTOB, MX BKJAJ B
o0Opa3oBaHME XMBOW MaTepud UM OOBEKTOB HEXHMBOW MPHUPOABI. MakpodJIeMEHThI, MHUKPOAJIEMEHTHI; WX
BKJIaJ] B 00pa30BaHUE HEOPraHMYECKUX M OpPraHMYECKHUX MOJIEKYJ XXKUBOTO BellecTBa. Heopranuueckue
MOJIEKYJIbl JKMBOTO BellecTBa. Bona, ee XMMHUYeCKHE CBOWCTBA M OHOJOrMYecKas poJib: PaCTBOPUTEIND
ruApoQUIBHBIX  MOJEKYJ, Ccpela NpoTeKaHus OMOXMMHUYECKUX TMpeBpauieHuii. Pombp Bomel B
KOMIIAPTMEHTAIN3AaUd W  MEXKMOJIEKYJISPHBIX B3aMMOJECHCTBUAX, Temuoperymsauus u ap. Conu
HEOPraHMYeCKUX KHUCIOT, MX BKJIAJ B OOECIEeYeHHE MPOLIECCOB MKHU3HEIEATENbHOCTH M NOJJEpiKaHue
romeoctasa. Pojb KaTHOHOB M aHMOHOB B OOECIIEYEHHMHU IPOLECCOB KHU3HeneaTenpHocTH. OcMoc |
OCMOTHYECKOE JIaBJIEHHME; OCMOTHUYECKOE MOCTYIUIEHHE MOJIEKYJ B KJIeTKy. bydepHble cucteMbl KIETKH U
OpraHusma.

Opranuyeckue Monekyibl. buonornueckue nomumepsl — Oenku. CTpyKTypHas oOpraHu3alus
MoJIeKyJl Oeika: NepBUYHas, BapUaHTbl BTOPUYHOM, TPETUYHAs U YETBEPTUUHAs; XUMUYECKUE CBS3U, UX
yaepxuBatomue; QonguHr. CBolicTBa OEIKOB: BOAOPACTBOPUMOCTD, TEPMOJAOUIBHOCTD, TOBEPXHOCTHBIN
3aps W Apyrue; JeHarypanus (oOpatumas U HeoOpaTuMasi), peHaTypalusi — OHOJIOTMYECKUN CMBICIT U
npakTuyeckoe 3HaueHue. DyHKIMM OENKOBBIX MOJIEKYNI. buonormueckue karanu3atopbl — O€NKH, HX
Kiaccu(ukanus, CBOHCTBa M pojb B OOECHEUEHHHM MPOLECCOB >KU3HEIESITEIbHOCTH. PerynsaTopHas u
MH(}OPMALMOHHO-KOMMYHHUKATHBHAs POJIb OEJIKOB; TPAHCIIOPTHHIE U IBUTATEIIbHbIE OCNIKH; aHTUTENA.

VYrineBoasl B KM3HM pAcTeHMM, KUBOTHBIX, TPHOOB U MHKpOOpraHu3zMoB. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE OCOOEHHOCTH OpraHM3allii MOHO- M aucaxapuiioB. CTpoeHHe U OuoJoTHYecKas poJib
OHOIOIMMEPOB — MOJIUCAXAPUIOB.

XKupbl — OCHOBHOHM CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH M HCTOYHHMK SHEpPIUH.
OCOoOEHHOCTH CTPOEHMS KUPOB W JIMIIOMJIOB, JIeXKAIHMEe B OCHOBE MX (DYHKIIMOHAIBHOM aKTMBHOCTH Ha
YPOBHE KJIETKH U LIEJOCTHOTO OPraHU3Ma.

Hyxneunosbie kucnorsl. JJHK — Monekynsl HacieICTBEHHOCTH; HWCTOPHUS M3y4EHHUS. YPOBHH
CTPYKTYpHOM OpraHu3alliy; CTPYKTypa HOJUHYKJICOTHAHBIX Lened, MpaBUIO0 KOMIJIEMEHTAPHOCTH —
npaBwio Yapradda, nasoiiHas cnupans ([x. Yorcom um @. Kpuk); Ouonornueckas ponb JHK.
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I'eneTnveckuii koj, cBoWcTBa Koja. ['eH: cTpykTypa m (QyHkiuu; rensl, koaupyronme PHK, MoOuibpHBIC
TeHEeTHYEeCKHEe JJIeMeHThl. [eHom; rTeHoMm demoBeka. PHK: wuHdopmanmonHsie, TpaHCHIOPTHEIE,
pubocoManbpHbIe, KaTaauTUdeckue u peryistopasie. Pemymumkanus JIHK, mepemaua wacneacTBeHHOU
nH(OpPMAIIUY U3 TTOKOJICHUS B TIOKOJICHHE.

Jlabopamopnvle u npakmuyeckue pabomol

OO6HapyxeHne OEIKOB, YIIIEBOOB, JIUITH/IOB C IIOMOIILI0 KAYECTBEHHBIX PEaKIIun

depMeHTaTUBHOE pACIICITICHUE IEPOKCHUIA BOIOPO/IA B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX

I'naBa 4. Peanu3anus HacjaeacrBeHHoil nupopmanuu. MeradoausM. (8 1)

COBOKYMHOCTh ~ peakuuid  OMOJOTMYECKOro  CHHTE3a —  IUIACTUYECKUH  OOMeH,  Wid
aHabomnusMm. Perynsinuss akTUBHOCTHM T'€HOB IPOKApHOT; OINEPOH: OMNEPOHBbl HUHAYIUOETbHBIE U
penpecubenbHble. Perymisius akTUBHOCTH reHOB 3ykapuoT. CTpyKTypHas yacTh reHa. PerynsropHas yactb
reHa: MPOMOTOPBI, DHXAHCEPbl W WHCYIATOPHL llepenava HaciencTBEHHOW WHGOpP MalMM U3 sapa B
[UTOIIA3MY; TPAHCKPHIIIHS, TpaHCKpuniuoHHeie ¢akrtopel. Ctpykrypa JIHK-cBs3pBarommx OemKoB.
[Mpoueccunr PHK; crnmalicudr, anbTepHATUBHBIA CIUTAMCHHT, OWOJIOTMYECKUH CMBICT W 3HAYCHHE.
Mexanu3m obecriedeHHsI CHHTE3a Oelika; TPAHCIAIMS; €€ CYIIHOCTh U MexaHu3M, ctabuibHOoCcTh HPHK 1
KOHTPOJIb SKCIIPECCHH T'€HOB.

Karanutuueckuii xapaktep peakiuii oOMeHa BemecTB. Peanu3zaius HacieACTBEHHON HH(pOpMAIUH:
OHMOJIOTMYECKH CHHTE3 OEITKOB U IPYTUX OPraHUYECKUX MOJIEKYII B KIIETKE.

OHeprerudyeckuii obmeH; crpyktypa u (yHkuun AT®. Dranbl 3HEpreTuyecKkoro oOMeHa.
ABTOTpO(DHBI U TeTepoTpOodHBIN THUITEI 0OMeHa. AHa’poOHOE M a’poOHOE pacUICTTICHHE OPTaHUYECKUX
MoJiekyJl. [loAroToBUTENBHBIN ATam, POJib JU30COM; HEmoiaHoe (Oeckuciopoanoe) pacuierieHue. [lomHoe
KHCJIOPOJIHOE OKHUCJIEHHUE; JIOKAJIN3allys MPOLIECCOB B MUTOXOHpUAX. ConpsyKeHUE paCUIeIICHUs TIIFOKO3bI
B KJIETKE C pacraaoM u cuHTe3oM AT®. KomnaprMeHTanu3amus mpoieccoB MeTadoin3Ma 1 JTOKaIU3aIus
cnenuduIecknx (pepMEeHTOB B MEMOpaHaX ONPECIICHHBIX KJICTOYHBIX CTPYKTYp. [loHATHE O romeocTase;
MIPUHIIMITBI HEPBHOM U SHAOKPUHHON PETYISALNN MPOIECCOB MPEBPALIICHHUS BEIIECTB U DHEPTUH B KIIETKE.

®dortocuHTe3; cBeToBas Gaza U OCOOEHHOCTH OpTraHM3AIMKM TUJIAKOMIOB TpaH, JHEPreThdecKas
1eHHocTh. TemHoBas ¢a3a PoTocHHTE3a, MPOIECCHl, B HEH MPOTEKAIOIIe, UCTIOIb30BAHUE SHEPTUU. THUIIBI
dboToCcHMHTE3a M WMCTOYHUKU BOAOpOAa Ui 0Opa3oBaHHUsS OPraHUYECKHMX MOJIEKYIN; PEeaKIMd CBETOBOU U
TeMHOBOM (ha3bl poTOoCHHTE3a. XEMOCUHTES.

IIpakxmuueckas paboma:
Pemenue anemMeHTapHBIX 3a7a4 IO MOJIEKYJISIPHOM OHONIOrUu

Pa3znen 5. Crpoenne u pynkuun kiaerok (16 1)

[TpenMeT u 3amaun UUTONOTUU. METOABI M3YUYEHUS KJIETKH: CBETOBAsl U AJIEKTPOHHAS MHKPOCKOIHS;
OMOXMMHYECKHE U UMMYHOJOTHYECKHE METO bl J[Ba THTA KJIETOYHON OpraHU3alliu: MPOKAPUOTUYECKUE U
sykapuoTHueckue kieTkd. CTpoeHHe MMTOIUIa3Mbl OaKTEepHUaTbHOM KIIETKH; JIOKaau3anus (hepMEHTHBIX
CHUCTeM W OpraHu3anus MeTabonu3mMa y MpoKapwoT. ['eHeTnueckuil ammapaT OakTepuii; 0coOEHHOCTH
peanuzanuu HacineAcTBeHHON nHpopmannuu. OcCOOEHHOCTH KU3HEACSITENbHOCTH OaKTepuil: aBTOTpO(HbIE U
reTepoTpodHbIe OaKTEepuu; a’poOHBIE W aHadpOOHBIE MHKpoOpraHm3Mmbl. CrmopooOpa3oBaHHWe € €ro
ouosornyeckoe 3HaueHue. Pa3MHOXkeHHe; MoJI0oBOM mpolecc y OakTepuil; pekoMOMHanMu. Mecto u poiib
MIPOKapUOT B OMOIIEHO3aX.

[{uTomnazmMa SyKapHOTHYECKOW KJIETKH. MeMOpaHHBI MPHHIMII OPTaHWU3AlUU KJIETOK; CTPOCHHUE
Ouonorndecko MemOpaHbl, MOPQOJIOTHUYECKHEe U (PYHKIIMOHAIBHBIE OCOOEHHOCTH MeMOpaH pa3iHYHBIX
KIETOYHBIX  CTPYKTyp. Opra”emnsl IUTOMJIa3Mbl, WX CTpykTypa u  (yHkuuu. HapyxkHas
[UTOIIa3MaTH4eckas MeMOpaHa, DHJIOTUIa3MaTHUYecKas CeTh, ammapar [ oibIKH, JTU30COMBI; MEXaHU3M
BHYTPHUKJIETOUHOTO TMHINEBAPEHUSA. MUTOXOHJIPUU — DHEPreTHYECKUE CTAaHIMU KIIETKH; MEXaHU3MBbI
KJICTOYHOTO JbIXaHus. PUOOCOMBI U X ydacTue B mporeccax TpaHcisiuu. Kinerounsnii ientp. OpraHousl
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IBYOKCHMS: KITYTUKHA M pecHUUYKH. [{uTockener. CnenuanbHble OpaHOMIBI LUTOILIA3MBI: COKPATUTEIbHBIC
BaKyoJIH U Jp. B3auMopelicTBre OpraHon10B B 00€CIIeUeHUH ITPOLIECCOB META00IN3MA.

KineTouHoe A1po — LEHTP yNpaBIeHUs KUZHEACATEIbHOCTBIO KICTKU. CTPYKTYpBI KIIETOYHOTO sApa:
saaepHas 000JI04Ka, XpOMAaTUH (FeTepOXPOMATHH U DYXPOMATHH), sApbIIKo. KapuomiazMa; XuMUYECKUi
COCTaB M 3HAYCHHE UIA JKU3HEICATENbHOCTU sinpa. uddepenHnuanbias akTHBHOCTh T€HOB; DYXPOMATHH.
Xpomocombl. CTpyKTypa XpOMOCOM B pa3jIM4YHblE IEPHOJbl >KU3HEHHOIO LMKJIA KIETKH; KapUOTHII,
MOHATHE O TOMOJIOTUYHBIX XpPOMOCOMaXx. JIUTUIONTHBIN U TrarIonHbI HaOOPbI XPOMOCOM.

Knerku B MHOrokiserouHom opranusme. IloHstue o qud@epeHuupoBKe KIETOK MHOIOKJIETOYHOTO
opranusMma. JKu3HeHHBIH LUK Ki1eToK. TkaHM opraHu3Ma ¢ pa3HOH CKOPOCTBIO KJIETOYHOI'O OOHOBIICHMSL:
OOHOBJISIOIIMECS, pacTylue U cTabwibHble. PasMHOXKeHue kieTok. MuroTnyeckuil UK uHTEpdaza —
NepuoJl MOArOTOBKU KJIETKM K neneHuto, penymukauus JIHK; muTo3, (a3l MUTOTHYECKOTO J€JIEHUs U
npeoOpa3oBaHusl XPOMOCOM B HUX. MexaHu3M o0pa30BaHUs BEpETEHA JICICHUS M PACXOXKACHUS JTOUEPHUX
xpoMocoM B aHadase. buomormueckuii cmbicn muTto3a. buonormueckoe 3HaueHue murTo3a (Oecmoioe
Pa3sMHOXEHHE, POCT, BOCIIOJIHEHHE KIETOUYHBIX MOTEPh B (DU3MOIIOTUYECKUX U MATOJOTHYECKUX YCIOBUSX).
Perymsanuss  KM3HEHHOrO  IMKJIA  KJIETKM  MHOTOKJIETOYHOro  opraHum3ma.  DakTopel  pocra.
3anporpaMMHpOBaHHas KJIETOYHas I'MOenb — amomnTo3; peryisanus amnonto3a. IloHsTue o pereHepaunuu.
Hapymienust HMHTEHCHBHOCTH KJIETOYHOI'O Pa3MHOXKEHUS M 3a00J€BaHUS YENOBEKAa M IKUBOTHBIX:
Tpodudeckue s3Bbl, JOOPOKAUECTBEHHBIE U 3JI0KAYECTBEHHbIE OIMYXOJIH U JIp.

Oco0eHHOCTH CTPOEHMs PACTUTEIbHBIX KJIETOK; BaKyOJIH U IUIACTUABL. BUAbI 1acTUA; UX CTPYKTypa
u  (QyHKUMOHaNbHBIE oOcoOeHHocTH. Kitetounas crenka. OCOOEHHOCTHM CTPOEHHS KIETOK TPHOOB.
Bxittouenus1, 3Haue€HUE U POJIb B META00IHM3ME KIIETOK.

Knerounas Teopusi cTpoeHus oOpraHu3moB. Mcropus pa3BUTHS KIETOUHOM TeopuH; paboThI
M.lneiinena, T. llIBanna, P. Bpoyna, P. BupxoBa u apyrux yueHsix. OCHOBHbIE TOJIOKEHUS KIETOUYHOU
TEOPUHU; COBPEMEHHOE COCTOSIHME KJIETOYHOW TEOPUHU CTPOEHUSI OPraHM3MOB. 3HAUEHHUE KIJIETOYHOU TEOPHU
U1 pa3BUTHS OMOJIOTUH.

Bupycbl — BHYTPHKIIETOYHBIE NIAPAa3UThl Ha TEHETHUECKOM ypoBHE. OTKpBITHE BHPYCOB, MEXaHU3M
B3aMMOJICHCTBUS BHpYCa M KJIETKH, MH(EKIMOHHBIM mporecc. BepTukanabHbIl M TOPU3OHTAIBHBIA THII
nepeaayu BUpycoB. 3a00eBaHMsI dKUBOTHBIX U PACTEHUH, BbI3bIBaeMble BUpycamu. BupycHsle 3abosieBanus,
BcTpeuatoluecs: 'y denoseka; rpunn, renatut, CIIN/l. bakrepuodaru. [Ipoucxoxaenue BupycoB. Mepsl
po(dUIAKTUKU PacTipOCTPaHEHMsI BUPYCHBIX 3a00JI€BaHUH.

Jlabopamopnule u npakmuueckue pabomoi
M3y4eHne miasmMoun3a U ACMIa3MOIIn3a B KIETKAX KOJKHILIBI JIyKa
W3y4yeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.
W3y4eHne pacTUTENbHON U )KUBOTHOM KJIETKH IIOJX MUKPOCKOIIOM.
HaGnronenue 3a IBMKEHUEM LIUTOILIa3Mbl B pACTUTEIBHOM KIIETKax
Pa3znen III. PaszmHokeHHe ¥ pa3sBUTHE OPraHU3MOB

I'naBa 6. PazmHo:xeHue opranusmos (7 4)

@®opmbl  Oecrioyioro  pa3MHOXKEHHSA:  MHUTOTHYECKOE  JIeJIeHHE  KJIETOK  OJHOKIJIETOYHBIX;
cropooOpa3oBaHue, IOYKOBAaHUE Yy OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB; BETETaTHUBHOE
pa3MHOXKeHHe. bruonornyeckuii CMbICH 1 HBOJIIOLIMOHHOE 3HaYeHHE OECTIOI0ro pa3MHOXKEHHUS.

[TonoBoe pa3sMHOXKEHHE PACTEHUH M KMBOTHBIX; OHoioruyeckuii cmsici. I'amerorenes. Ilepuomb
o0pa3oBaHMs IOJIOBBIX KJIETOK: pa3MHOXKeHHe U pocT. [lepuon cospeBanus (meio3); mpodasza-1 u
IIPOLIECCHI, B HEW MPOUCXOMSIINE: KOHBIOTAIUsA, KPOCCUHIOBEp. MexaHu3M, Nr€eHETUYECKHUE MTOCIEACTBUSA U
OMOJIOTMYECKUH CMBICIT KpOCCHHroBepa. buosorndeckoe 3HaueHHe W OMOJOTHMUECKU CMBICT Meio3a.
[lepuon ¢dopmupoBaHHsl TOJOBBIX KIETOK; CYIIHOCTb M OCOOCHHOCTHM TeueHus. (OcoOeHHOCTH
criepMaroreHe3a U oporeHesa. OceMeHeHHe U OIUIOJOTBOpeHue. MOHO- M MOJUCIEepMHUs; OHOJIOTHYECKOe
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3HaueHue. HapyxHoe n BHyTpeHHeEe OIIof0TBOpeHue. [lapTeHorenes. OBOMIONNOHHOE 3HAYEHUE TOJIOBOTO
Pa3MHOXKEHHS.

Pazgen 7. UuauBuayaabHoe pa3BuTHe OPrann3mMon (oHToreHes) (19 u)

«Ucropus pazsutus xuBOTHbIX» K. M. bapa u yueHue o 3apoAblIeBBIX JUCTKAX. DBOJIIOLIMOHHAS
smOpuonorus; padorst A. O. Kosanesckoro, M. M. MeunukoBa u A. H. CeepuoBa. CoBpeMeHHbIE
NPEJCTAaBICHUA O 3apOJBIIIEBBIX JUCTKaX. [IpuHIMIBI pa3BuUTHS OECMO3BOHOYHBIX W MO3BOHOYHBIX
KUBOTHBIX.

Tunsl ARIEKIETOK; NOJSPHOCTD, PACIPENCIIEHUE JKEITKa U T'eHEeTHUECKUX JAeTepMUHAHT. O00104KH
AWLA; aKTUBALMs OIUIOZOTBOPEHHBIX SHIEKIETOK K pa3BUTHIO. OCHOBHbBIE 3aKOHOMEPHOCTH APOOJIEHUS;
TOTUIIOTEHTHOCTh 0JIaCTOMEpOB; 00pa30BaHHE OJHOCIOWHOrO 3apojsliia — OsacTynbl. [acTpymsuus;
3aKOHOMEPHOCTH O00pa30BaHMs JABYCIOMHOIO 3apojpllla — TracTpyjbl. 3apOJbIIEBbIE JUCTKH U HX
nanpHemas U QGepeHIUpOBKa; TOMOJOTHUS  3apOJBIIIEBBIX JIMCTKOB. [lepBUUHBI  OpraHoreHes
(melipynsauus) u nanpHednas auddepeHunpoBka TKaHel, OpraHoB M CUCTEM. Perymsiust sSMOpHOHAIBHOTO
pa3BUTHSA; AETEpMUHALMS U SMOpHOHANbHAs UHAYKLUA. ['eHeThUecKuii KOHTPOJIb pa3BUTHsL. Poib HEpBHOI
1 DHJIOKPUHHON CUCTEM B 00€CIIE€YeHUH SMOPHUOHAIBHOTO Pa3BUTHSI OPraHU3MOB.

3aKOHOMEPHOCTH MOCTIMOPHOHAILHOTO Mepuosa pa3Butus. lIpsMoe pa3BuTHe; JOPENPOSYKTUBHBIH,
PENPOAYKTUBHBI M IOCTPENPOAYKTUBHBIM mniepuoabl. HempsMoe pa3BuTHe; NOMHBIA M HEMOJHBIN
metamopho3. buonorndeckuii cMpica pa3BuTHs ¢ MeTamMopdo3oM. CTaguu HOCTIMOPUOHAIIBHOTO Pa3BUTHS
OpU  HEOpsAMOM  pa3BUTHM  (JMYMHKA, KyKoika, wuMMmaro). CrapeHue U CcMepTb; OHOJIOTHS
MPOJOJKUTEIBHOCTH KU3HU.

CxoncTBo  3apopplliel W AMOpHOHanbHAs JAuBepreHuus npuszHakoB (3axkoH K.  bapa).
buorenernueckuit 3akon (D. I'ekxkenp mw K. Mromnep). PaGorer akamemmka A. H. CepepuoBa 00
SMOPHOHAILHOW W3MEHYMBOCTH (M3MEHUYMBOCTh BCEX CTaaUil OHTOT€HE3a; KOHCEPBATHBHOCTh PAHHUX
cTaauii SMOPUOHAIILHOTO Pa3BUTHSI; BOSHUKHOBEHHE MU3MEHEHHMH Kak IpeoOpa3oBaHU CTaauil pa3BUTUS U
IIOJTHOE BBINA/ICHUE NPEIKOBBIX MPU3HAKOB).

Pone (dakropoB oxpyxaromiei cpeabl B OMOPUOHAIBHOM UM MOCTAIMOPHOHAIBHOM Pa3BUTUH
opranusma. Kpurnueckue nepuozasl pa3BuTHs. BnusHue HM3MEHEHMH roMeocTasa OpraHM3Ma MaTepu U
IUI0/1a B pe3y/bTaTe BO3ACHCTBUS TOKCHUECKUX BEIIECTB (TabauyHOTro JIbIMa, aJKOToJIsl, HAPKOTHKOB U T. 1.)
Ha X0J1 SMOPHUOHATIFHOTO ¥ TTOCTIMOPHUOHAILHOTO TIEPUOJIOB PA3BUTHS (BPOXKICHHBIE YPOJICTBA).

[TonsiTue o pereHepauuy; BHYTPUKJIETOYHAs, KJIETOYHAs, TKaHEBas W OpraHHas pereHepauus.
®duznonornyeckas U penapaTuBHas pereHeparus. IBOIIOIHUS CIOCOOHOCTH K pereHepaliy y mo3BOHOYHbIX
KUBOTHBIX.

Jlabopamopnvle u npakmuueckue pabomoi

HaGnronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

BrisiBleHME TNPU3HAKOB CXOJACTBA 3apOABIIIEH YEJIOBEKA M IPYIMX MIEKONUTAIOMIMX Kak
JI0Ka3aTeJIbCTBO X POJICTBA.

Pasznen IV. OCHOBBI T€HETHKH U CeJIEKINH

I'naBa 8. OcHOBHbIE MOHATHS TeHETUKH (2 Y)

[IpencraBienust IpeBHUX O POJACTBE M XapaKTepe Mepeaayd MPU3HAKOB U3 MOKOJIEHHsS B MOKOJIEHHUE.
Barnsasl cpeiHEBEKOBBIX YUEHBIX Ha MPOIECCHl HAcleqOBaHMs NMpU3HAKOB. VcTopusi pa3BUTHS F€HETHKH.
OcHOBHbIE TIOHATHA TIeHETHKU. lIpu3HaKM W CBOWCTBA; TeHBI, AUIEIbHBIE T€HbI. ['OMO3UIOTHBIE U
reTepO3UTrOTHBIE OpraHu3Mbl. [ €eHOTHIT U EeHOTUIT OpraHu3Ma; TeHO(OHI.

I'nmaBa 9. 3akoHOMepHOCTH HaC/IeI0BAHUS NPU3HAKOB (12 1)

MeTto/1bl N3y4€HHs HACIEACTBEHHOCTU M M3MEHUYMBOCTU. YucTast auHMS: opoaa, copT. IIpunnumne n
XapakTepucThka Tudpuponornyeckoro wmeroga 1. Mennens. Jlpyrue reHeTHYEeCKHME METOMbI:
[IUTOTCHETUYSCKUM, TeHEaT0THISCKI, MeTo bl nccieaoBanus JTHK.
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3aKOHOMEPHOCTH HACJICJIOBaHMS TPU3HAKOB, BbIIBICHHBIE [. Mennenem. MoHorubpumHoe
ckpemnBanue. [lepBriil 3akoH MeHaenss — 3akoH noMuUHUpPoBaHUs. [[oJlHOE W HEMOIHOE JOMUHUPOBAHHE;
MHO’KECTBEHHBIN ajuienn3M. BTopoii 3akoH MeHienss — 3aKOH paclIeIyIeHHs. 3aKOH YUCTOThI TaMET U €Tr0
[UTOJIOTUYECKOEe O00OCHOBaHMWE. AHANM3HpYOIIee CKpemmBanue. JuruOpuaHoe W TOTUTUOPHIHOE
CKpEUIMBAaHUE; TPETHI 3aKOH MeH1ems1 — 3aKOH He3aBHCUMOTO KOMOWHUPOBAHHMSL.

XpoMocoMHasl TeopUsl HacleACTBEHHOCTU. I'pymnmbl creruieHus reHoB. CLEIUIEHHOE HaclleZJOBAHHE
npu3zHakoB. 3akoH T. Moprana. [logHOoe W HENMOJHOE CIEIUIEHHE T€HOB; PACCTOSHHE MEXAY T€HaMU,
T€HETUYECKUE KAPThl XPOMOCOM.

I'eneTnyeckoe omnpeneneHue noJja; TOMOTaMETHBIA U reTeporaMeTHbIN noi. ['eneTndeckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HAKOB, CLEIUIEHHBIX C MOJOM. ['eHeTHYecKue KapThl XpOMOCOM
YyeJloBeKa. XapakTep HACIEIOBAaHUS IIPU3HAKOB y UeJI0BeKa. ['€eHHbIE 1 XpOMOCOMHBIE aHOMAJIMU Y€JIOBEKA U
BbI3bIBaEMbIC MU 3a00JeBaHUs. Mepbl MPOPHUIAKTHKH HACIECTBEHHBIX 3a00JIeBaHUI YelOBeKa.

l'enotun kak wenocTHas cucteMa. B3aumopeicTBuE amieNnbHBIX (JJOMUHUPOBAHUE, HEIOJIHOE
JOMUHHUPOBAHHUE, KOJOMHHHMPOBAaHUE U CBEPXJIOMUHHPOBAHUE) M HEAUIEIbHBIX (KOMIUIEMEHTapHOCTbD,
SNUCTa3 U NOJUMEpPUs) TIEHOB B OIpeneleHUM Mpu3HakoB. [lneidlorponusa. OKCOpecCUBHOCTh H
MIEHETPAHHOCTh T'€HA.

Jlabopamopnvie u npakmuyeckue pabomul:
CocraBiieHHE MPOCTEUIINX CXEM CKPEIIMBAHUA.
Pelenune snemMeHTapHbIX TeHETUUECKHUX 3a/1a4.
CocraBieHre U aHalIu3 POJOCIOBHBIX YEIOBEKA

I'nasa 10. 3akoHoMepHOCTH U3MEHYUBOCTH. (6 1)

OcHoBHBIE  (OpPMBI  HM3MEHYHMBOCTH. [ €HOTMIIMYECKass W3MEHYMBOCTh. Mytanuu. ['eHHbIE,
XpPOMOCOMHBIE M T€HOMHble MyTranuu. CBoiicTBa MyTallMil; cOMaTUYeCKUE M T'€HEpaTHBHbIE MYyTallUH.
Helitpansnpie Myrtanuu. llosyneraneHble W JjeTanbHple MyTauuu. lIpudmHBI M 4YacToTa MyTallUi;
MyTareHHble (aKTOpbl. DBOIIOIUMOHHASA DPOJIb MYTallMi; 3HAYCHHE MYTalUid A MPAKTUKHU CEIbCKOTrO
Xo3sicTBa M OMOTexXHOJOrMM. MyrtareHHble (akTtopel. KomOumHaTHBHas HM3MEHUUMBOCTh. Y POBHHU
BO3HUKHOBEHUS PA3IMYHBIX KOMOMHALMIl T€HOB M MX POJIb B CO3JIJaHMM T'€HETHYECKOro pa3HooOpas3us B
npefenax BuAa (KPOCCHHIOBEp, HE3aBHCHMOE PACXOXKJIEHHE TOMOJIOTHYHBIX XPOMOCOM B TEPBOM H
JIOYEPHUX XPOMOCOM BO BTOPOM [I€JI€HUM MeEi03a, OIIOJOTBOPEHHUE). OBOJIIOLIMOHHOE 3HAYCHHE
KOMOMHATUBHON N3MEHUYUBOCTH.

@deHoTUIIMYECKAs,, WM MOAU(PHUKAIMOHHASA, W3MEHUYUBOCTh. Pojb ycinoBuil BHEmHEH cpenpl B
pPa3BUTHUH U TIPOSIBICHUM TNPU3HAKOB M CBOWMCTB. CBOMCTBa MOAM(UKALUN: ONPENEICHHOCTh YCIOBUSMU
Cpelbl, HANpaBICHHOCTb, TI'PYIIIOBOM XapakTep, HEHaciaeayeMocTb. CTaTUCTHYECKHE 3aKOHOMEPHOCTH
MOJUGUKAMOHHOW WM3MEHYMBOCTH; BapHAallMOHHBIA psJ W BapuallMOHHas KpuBas. Hopma peaxium;
3aBUCHUMOCTB OT T€HOTHIA. Y IPABJIEHUE TOMUHUPOBAHUEM.

Jlabopamopnvie pabomoi:
N3yuenne nameHunBocTH. [locTpoeHne BapHallMOHHOIO psijia U BapHAllMOHHON KPHUBOM.

I'naBa 11 OcHoBblI cesiekuum (4 1)

Coznanue mopoj, KMBOTHBIX W COPTOB pacTeHuid. PazHooOpasue M MpOAYKTUBHOCTH KYJIBTYPHBIX
pactenuii. LleHTpbl MPOUCXOXKAEHUS M MHOTo0Opa3usi KyJbTYpHBIX pacTeHHH. 3aKOH TOMOJIOTHMYECKHUX
PAI0B B HACJIEICTBEHHON H3MEHUYNBOCTH.

Metoapl CeNeKIMM pacTeHUl M JKUBOTHBIX: OTOOp W rubpuamzanus; ¢opmel  oTOopa
(MHOUBHIYaTbHBIH W MaccoBblif). OTnaneHHas ruOpuau3alMs; SBICHUE rereposuca. McKycCTBEHHBIH
MyTareHes.
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Ceneknusi  MUKpOOpraHu3moB. buorexHomoruss u  reHeruyeckas uHxkeHepus.  Cenexuus
MUKPOOPTraHW3MOB JUIsI MHUIIEBOM NPOMBIIUICHHOCTH; IOJyYEHUE JIEKAPCTBEHHBIX IIPENaparos,
OMOJIOTMYECKHUX PErYyISTOPOB, AMUHOKHUCIIOT.

JIoCTMXKEHHS 1 OCHOBHBIC HAIPABJIEHUSI COBPEMEHHOM CEJNIEKLMHU. Y CIIEXU TPAAULIMOHHOW CEJIEKIUU.
KnonupoBanue; TepaneBTudeckoe kinoHupoBanue. Jenuddepenmumanus comaTuyeckux —sSAep B
PEKOHCTPYUPOBaHHBIX KieTkax. Kierounsie TexHonoruu. ['eHeTueckass MHKEHEpHUs. 3HAYCHUE CEICKIIUU
JUISL Pa3BUTHUSL CEIbCKOXO3MCTBEHHOTO IMPOU3BOACTBA, MEIUIIMHCKON, MUKPOOMOJOTHMYECKON U JIPYTrux
OTpacieil IPOMBIIUIEHHOCTH.

Pe3zepBHOe Bpemsi — 2 4.

Hcnone3yrorcss ansi MpoBeACHUS] YPOKOB OO0OOIIEHMS, 3aKpEIUICHUS 3HAHUW M OCYIIECTBIICHUS
WUTOTOBOI'O0 KOHTPOJIS 3HAHUH.

11 kaacc. «buosaorus». (3 yaca B Henear, 102 yaca B ron).

Pa3nen 1. Yuenne 00 3B0o1IOIMU OPraHnyeckoro mupa (50 u).

I'naBa 1. 3aK0HOMEPHOCTH Pa3BUTHS KMBOI MPUPOAbI. JBOJIOLMOHHOE YueHHe (20 yacoB)

Hcrtopust mpencraBieHuil 0 pa3BUTUU KU3HU Ha 3emiie. Pa3Butue OMOIOrMU B J0IapBUHOBCKUI
nepuoj. ['ocroacTBO B Hayke HpeACTaBICHUN 00 «M3HAYAIBHOM IeJIecoo0pa3HOCTU» M HEU3MEHHOCTH
xuBoi mpuponbl. Pabotel K. JIuHHes mo cuctemaTtuke pacTeHUN M KUBOTHBIX; MPUHLHUIBI JTHHHEEBCKOU
cucrtematuku. Tpyzasl K. KroBee u XK. ne Cenr-Unepa. OBomounonnas teopust K. b. Jlamapka. Ilepsbie
pycckue 3BOTIONMOHUCTHI. [Ipenmnoceuikun Bo3HUKHOBeHMs yueHus Y. Jlapeuna. JlocTmxeHust B o0nacTu
€CTECTBEHHBIX HAyK, SKCIeIuUMOoHHbIM MmaTtepuan Y. JlapBuna. OBomtounonHas Teopus Y. [lapBuna.
Yuenune Y. JlapuHa 00 wckyccTBeHHOM oTOope. Yuenme Y. JlapBuHa o ecTtecTBeHHOM orOope. Bumg —
JJIEMEHTapHAs SBOJIIOLMOHHAS €IMHMLA. BceoOmas WHAWBUIyallbHAsT W3MEHYMBOCTb W M30BITOYHAS
YHUCJIEHHOCTh MOTOMCTBA. boppba 3a cymiecTBoBaHME M ecTecTBEHHBbIH 0TOOp. CoBpeMEHHBIE
MPEACTABICHUS O MEXaHU3MaX M 3aKOHOMEPHOCTAX JHBOMOIUU.  MukposBomonus. ['eHetnka u
HBOJIIOLIMOHHAS TEOpHUs. OBOJIIOLMOHHASA poib MyTrauuil. [lomymsanus — snemMeHTapHas 3BOJIIOLMOHHAS
enuHuna. ['eHoponn nomymauuii. VaeanbHble M peanbHble NMOmynsauuu (3akoH Xapn u—BaitnOepra).
I'enernueckue mpoueccsl B MOMYJIALUAX. Pe3epB HaclIeNCTBEHHOW M3MEHUMBOCTH NONMYJALHNA. DPOpMBI
€cTecTBEHHOro ot0opa. IIpucrnoco0i1eHHOCTh OpPraHM3MOB K Cpelie OOMTaHMsI Kak pe3yJabTaT AEUCTBUSA
€CTECTBEHHOTro oTOOopa. Mukpossomonus. CoBpeMeHHbIe TpenactaBieHus o BupoooOpazoBanuu (C. C.
Yersepukos, U. U. [lImaneraysen). [lytu u ckopocts BH1000pa3zoBaHus; Teorpapuueckoe U IKOJIOTUYECKOe
BHUJ1000pa30BaHue. DBOMIOIMOHHAS POJIb MOAU(PUKALUH; (U3HOIOTHYECKUE alaniTallui. TeMITbl SBOIIOIUH.

Jlabopamopnas paboma

N3y4yeHne n3MEHYMBOCTH.

N3yueHre MophoI0orunuecKoro KpuTepus BUIa

[Tprcnoco01eHHOCTh OPraHU3MOB K cpejie OOMTaHUs Kak pe3ysbTaT AeUCTBHS €CTECTBEHHOTO
otbopa

I'naa 2. Maxkpo3Bosonusi. Buosoruueckue nocjaeacTBusi NpuodpeTeHusi npucnocoodsieHuii (6
4.)

['maBHBIE HampaBlieHUs 3BOJIOLMOHHOIO Mponecca. buomornueckuid mporpecc U OHOIOTMYECKHMA
perpecc (A. H. CesepiioB). [lytu goctuxenusi OM0JIOTHUECKOTO porpecca. MakpodsBOMOIHs. AJIJIOTeHe3 U
MIPOTPECCUBHOE TPHUCIIOCOOJIEHHE K ONpEAETICHHBIM YCIOBHSIM cyluecTBoBaHus. Kararenez kak ¢opma
JOCTHKEHUSI OMOJIOTHYECKOTO MPOLBETaHUS TPYMI OpraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTHU HBOJIIOIMH:
OUBEPreHIUs, KOHBEPIeHLUs, Mapajljiesiu3M; IpaBWiIa DHBOJIOLMU TPYNI OPraHU3MOB. Pe3ynbraTsl
SBOJIIOLIMM: MHOrooOpasue BHUIOB, OpraHuyYeckas LeJIecoo0pa3HOCThb, IOCTETIEHHOE YCIOXKHEHHE
opranuzanuu. JlemoHctpauus. IlpuMepsl TOMOJIOTMYHBIX M aHAJIOTMYHBIX OPraHOB, MX CTPOGHHE U
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MIPOMCXOXKICHHE B TIpoliecce oHTOreHe3a. COOTHOIIEHUE IMyTeH MPOTrPeCCUBHON OMOIOTHYECKOM IBOJIOIHH.
XapakTepuCTUKA MPEICTABUTENEH )KUBOTHBIX M PACTEHUM, BHECEHHBIX B KpacHyI0 KHUTY M HaXOISIINXCS
moj, oXpaHoi rocymapcrBa. OCHOBHbBIE TOHATHS. DBodtonus. Bua, monmynsanus; ux Kputepuu. boppba 3a
CyliecTBOBaHHE. EcTeCTBEHHBINM 0TOOP KaK pe3ynbTar 00pbObI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHIX
cpensl oouTanus. «BONHBI KU3HWY»; UX MPUYHHBI; TyTH U CKOPOCTh BUI000pa3oBaHusA. MaKpOIBOIOIIHSL.
buonornueckuii mporpecc u Ouonormueckuir perpecc. IlyTu nocTmkeHUs: OMOIOTHYECKOTO IPOrpecca;
apomoph o3, uanoaaanTamus, oomas aereuaepanus. 3Hauenue pador A. H. Cesepiiona.

Jlabopamopnas paboma.

BrrsBrienrie apomopho30B y pacTeHui, ManoaanTaluil y HaCEKOMBIX.

I'napa 3. PazBurue xu3uu Ha 3emJie (10).

OCHOBHBIE YEPTHl HBOJIFOLMU >KMBOTHOTO M PACTUTEILHOrO Mupa. Pa3BuThe Xu3HM Ha 3emiie B
apXeucKyl U MpOTepo30icKyto 3pbl. llepBrie cienpl xu3Hu Ha 3emie. [losiBneHne BceX COBPEMEHHBIX
TUIIOB OECTIIO3BOHOYHBIX JKUBOTHBIX. OOIIas XapakTeprCTHKA U CUCTEMATHKA BHIMEPIINX U COBPEMEHHBIX
0€CII03BOHOYHBIX; OCHOBHBIC HAIPABIICHUS SBOJIIOIUHM OECIIO3BOHOYHBIX JKUBOTHBIX. llepBhie XOpAOBEIE.
Hanpasnenus 5BOMIONMK HHU3IIMX XOPIOBBIX; OOIIAs XapaKTEPUCTHKA OECYEpPEmHBIX U OOOJOYHUKOB.
Pa3Butue BOaHBIX pacTeHuid. 6 Pa3zBuTHe XM3HM Ha 3eMile B HaJICO30MCKYIO 3py. DBOJIIOLHUS PAaCTEHUN;
MOSIBJICHUE MEPBBIX COCYIUCTBIX PACTEHMI; MANOPOTHUKH, CEMEHHbIE IAllOPOTHUKHU, TOJIOCEMEHHBIE
pactenus. Bo3HHKHOBEHHE MMO3BOHOYHBIX: PbIO, 3eMHOBOJIHBIX, MPECMBIKAIOMINXCS. [ 1aBHbIE HANIpaBICHUS
3BOJIIOLMY MO3BOHOYHBIX; XapaKTEPUCTHKA aHAMHHUI U aMHUOT. Pa3ButHe )kxu3HU Ha 3emiie B ME3030MCKYIO
apy. IlosiBneHue u pacrpocTpaHeHHE NOKPHITOCEMEHHBIX PACTEHUN. DBOJIIOLNS Ha3€MHBIX MMO3BOHOYHBIX.
BosnukHoBenue nruil 1 miekonuTaromux. CpaBHUTENbHAS XapaKTEPUCTHKA BBIMEPUIUX U COBPEMEHHBIX
Ha3eMHBIX MMO3BOHOYHBIX. BhIMUpaHue IpeBHUX TOJIOCEMEHHBIX PAaCTECHUM U IMpecMbIKatomuxcs. Pazsurue
KU3HHM Ha 3emiie B KaHO30MCKYI0 3py. BypHOe pa3BuTHe IIBETKOBBIX PacCTeHUH, MHOTO0Opa3ne HaCEKOMBIX
(mapanienbHass  3BOJIIOIMS). Pa3BUTHE  IUIALIGHTAPHBIX  MJICKONUTAIOIIMX, TMOSBICHUE  XMIIHBIX.
Bo3nuknoBenne npumatoB. llosiBneHue mnepBbIXx mpeacrtaBuTeneil cemeictBa Jlroau. YeTBepTUUHBIM
MEPHUO: SBOJIONMS MIIEKOMUTAIINX. Pa3BUTHE MpUMATOB: HAMpaBieHHs SBONIONMH denoBeka. OOrmiue
MPEJIKH YeI0BeKa U YeTTOBEKOOOPa3HBIX 00E3bsH.

I'naBa 4. [Ipoucxoxnenue yeaoBeka (14 yacon)

MecTto yenoBeka B *kuBoil npupoje. Cucremarnyeckoe nonoxenue suna Homo sapiens B cucreme
KUBOTHOro Mupa. I[IpusHaku u cBoiicTBa 4YeJIOBEKa, IO3BOJIAIOIIME OTHECTH €ro K pPa3JIUnyHbIM
CHUCTEMATHYECKUM TpyIIaM I[apcTBa >KWUBOTHBIX. [IpAMOXOXIEeHHE; aHATOMUYECKHE TPEANOChUIKH K
TPYJIOBOH JEATEJbHOCTH M JajibHEHIIed conuanbHOM HBoimouuu. CTaguu  HBOJIIOIMM  YEJIOBEKa:
JNPEBHEHIINN 4YEJIOBEK, JPEBHUI YEJIOBEK, IMepBble COBpeMEeHHble mroAu. (CBoOWCTBa YEIOBEKAa Kak
Oouonormdeckoro Buma. llomynsuuoHHass cTpykTypa Buaa Homo sapiens; ueloOBEUeCKHE pachl;
pacoobpa3zoBaHue; €AMHCTBO MPOUCXOXKIeHHs pac. CBOHCTBA YenoBeKa Kak OMOCOIMALHOTO CYIIECTBA.
JIBmkymme cuibl aHtpomnorenesa. d. DHrenbc o ponu Tpyda B Mpoliecce MpeBpalleHus 00e3bsHbl B
yenoBeka. Pa3BuThe useHOpa3IenbHONM pedH, CO3HAHUS M OOIIECTBEHHBIX OTHOIIECHWUN B CTAaHOBJICHUH
yenoBeka. B3auMOOTHOIIEHHE COIMATbHOTO W OHOJIOTMYECKOTO0 B SBOJIOLMHU YelOBeKa. AHTHHaydHas
CYUIHOCTh «COLIMAJBHOTO JapBUHU3Ma» U pacu3Mma. Benymias pojb 3aKOHOB OOIIECTBEHHOW JKHU3HHM B
COLIMAJILHOM ITporpecce yeaoBeuecTBa. buonornyeckue cBoiicTBa 4eI0BEUECKOro 00IeCTBa.

PA3JEJI 2. B3auM0OTHOIIEHUS OpPraHu3Ma M cpeasbl (484).

I'naBa S. buocgepa, ee crpykrypa u GpyHkuuu (5 4acosB).

buocpepa — xkuBas oOomouka miuaHeTel. CTpykTypa Ouocdepsl: aurocdepa, ruapocdepa,
atMoctepa. KommoneHThl Ouocdepbl: XKMBOE BEIIECTBO, BHJIOBOWM COCTaB, pa3HOOOpa3We W BKJIAI B
Omomaccy; OMOKOCHOE€ M KOCHOE BeliecTBO, OmoreHHoe BemiecTBo Oumochepst (B. WM. Bepnanckwuit).
KpyroBopor BemiecTs B mpupo/e.
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I'naBa 6. 7Kusnpb B coo0mecTBax. OCHOBBI IK0J0rvH. (26 4acoB)

Hcropus ¢opMupoBaHusi COOOILECTB >KMBBIX OPraHM3MOB. ['eonoruueckas MCTOPUS MaTE€PHUKOB;
n30JIALMs, KIuMaTuueckue ycioBus. buoreorpadus. OcHOBHble OMOMBI CymM M MHpPOBOro OKeaHa.
Bbuoreorpapuueckue obnactu. Jlemoncrparus. KapTsl, oTpaxaronue reoJoriuecKyro HCTOPUI0 MaTePHKOB;
pacnpoCTpaHEHHOCTh OCHOBHBIX OMOMOB CyIIM. B3auMooTHOLIEHMs opraHu3Ma u cpeisl EcrecTBeHHBIE
cooOmiecTBa KHUBBIX OpraHu3MoB. buoreomenossl: skoTonm W OuorneHo3. KommoHeHTbI OHOLEHO30B:
MPOAYIIEHTHl, KOHCYMEHTBI, PEIyLEHTHl. BHOIEHO3bI: BHI0BOE pa3zHOOOpasue, IUIOTHOCTh MOMYJISIIHA,
Oouomacca. Abuornueckue (Gaxkrtopsl cpelpl. Poib TemmepaTypbl, OCBELIEHHOCTH, BJIQXHOCTH M JPYTUX
(GakTOpOB B JKHU3HEAEATENBHOCTH COOOIIECTB. MHTEHCHBHOCTH JeicTBUA (DaKTOpa; OrpaHUYMBAOLIMIL
¢bakTop. BzaumoneiictBue (axkTOpoB cpenbl, NMpenenbl BBIHOCIMBOCTU. buoTnueckue (axTtopsl cpembl.
WuTerpanus Buzna B OuolieHo3e; skosornyeckue HumM. Llenu u cetn nuranus. DKojgoruyeckas nupamuia
yucen Ouomaccel, sHepruu. CmeHa OHOIEHO030B. IIpudynHBI CMEHBI OMOIIEHO30B; (OPMHUPOBAHKUE HOBBIX
co0O0IIeCTB.

B3anmooTHOwmeHUss Mexay opranu3mMamu. @Dopmbl B3aMMOOTHOIICHMM MEXIYy OpraHU3MaMH.
[To3uTHBHBIE OTHOIICHWS — CHMOHMO3: MYTyalu3M, KOOIepalus, KOMMEHCAJIH3M, HaxJIeOHHYECTBO,
KBAPTUPAHTCTBO. AHTHUOMOTHYECKUE OTHOILEHUS: XHMIIHUYECTBO, NMAapa3UTU3M, KOHKYPEHIUs, COOCTBEHHO
aHTHOMO3 (aHTHOMOTUKHU, pUTOHLUABI U Ap.). [Iponcxoxnenue u 3BosronMs Napazutusma. HelTpanbHble
OTHOILIEHUS — HEUTPAIU3M

Jlabopamopnas u npakmuyeckas paboma

BrisiBnenue uept npucrnoco0IeHHOCTH OPraHu3MOB K BO3JIEHCTBHUIO DKOJIOTMYECKUX (PAKTOPOB

CocraBieHue NUIIEBBIX LIEeTIEeN

W3ydeHue u onrcaHue 3K0CUCTEM CBOEH MECTHOCTHU

I'naBa 7. buocdepa u yesoexk. Hoocdepa (12 yacon)

buocdepa. buomacca 3emnn. bruonorndeckas mpoayKTHBHOCTh. JKHWBOE BEIIECTBO M €ro (DYHKIHH.
buonoruyeckuii KpyroBopoT BeLIECTB B Ipupoje. Dkojorus. BuemHss cpeaa. Dxonoruyeckue GaxTopbl.
AbGunornueckue, OMOTHYECKHE M AHTPOINOTreHHbIE (AKTOPhl. ODKOJIOTMYECKHE CHCTEMBI: OMOI€OLeHO3,
OuoIeHo3, arporeHo3. [IpoayleHTbl, KOHCYMEHTHI, penyueHThl. CaMoperyssius, cMeHa OMOIIEHO30B U
BOCCTaHOBJICHHE OMOIIEHO30B.

AHTpOIIOTeHHbIE (aKTOpbl BO3JACHCTBHUS Ha OMOLIEHO3bI (pOJib yesnoBeka B mpupoae). [Ipobiembl
paIMOHAIBHOIO MPUPOAONOIB30BaHNUs, OXPAHbI MPUPOJBL: 3alllUTa OT 3arpsA3HEHMH, COXpaHEHHUE ITATIOHOB
U TaMSITHUKOB TPUPOJbI, OOECleueHue MNPUPOJHBIMU pECypcaMy HacelleHUsl IUTaHeThl. Mepbl 1o
00pa30BaHMIO KOJOTUYECKUX KOMILJIEKCOB, 3KOJIOIHUECKOe 00pa30BaHuUE.

I'nasa 8. buonnka (5 4aca)

Hcnonp30BaHNE YEIOBEKOM B XO3HCTBEHHOM NEATEIBHOCTH NPUHIUIIOB OpPraHU3aluy pacTeHU U
KHUBOTHBIX. POPMBI )KMBOT'O B NPUPOAE U UX NPOMBIIUICHHBIE AHAJIOTU (CTPOUTENBHBIE COOPYKEHUS,
MaIluHbl, MEXaHU3MBbI, TPUOOPHI U T. J1.)

Pe3epBHoe Bpemsi — 4u.

Hcnonp3ytoTess s TPOBENECHHUS] YPOKOB OOOOIICHMS, 3aKpETUICHHWs] 3HAHWUH W OCYIIECTBIICHHS

WTOTOBOTO KOHTPOJIA 3HAHUM.

I1l. TEMATHYECKOE IIJIAHUPOBAHHUE
10 kaace. «buosorus». (3 yaca B Hexero, 105 yacos B ron).

No Tema KonuuecTBo yacoB, 0TBEJCHHBIX HA U3YYEHHUE TEMBI
/'
1 | Beenenue 1
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2 Pazgen 1. IlpoucxoxkaeHwe W HadalbHbBIE 12
STanbl Pa3BUTHUS )KU3HU Ha 3eMiie
3 | Pazgen Il. Yuenue o kietke 37
4 | Pasnen I11. PasmuokeHue u pa3BUTHE 26
OpPTaHU3MOB
5 | Pasmen IV. OCHOBBI TEHETHKHU U CEJIEKIIUU 24
6 | PesepBHoe Bpems 2
11 kaacc. «buosaorus». (3 yaca B Henenr, 102 yaca B ron).
No Tema KonuuecTBo 4acoB, OTBEICHHBIX HA U3y4YEHUE TEMBbI
n/n
1 | 3akOHOMEPHOCTH Pa3BUTHS KUBOK TTPUPOJIBI. 20
DBOJIOIMOHHOE YUCHUE
2 | MakpoaBodmons. bruosiornaeckue mociae1CTBUs 6
PUOOPETEHUS IPUCTIOCOOICHHHA
3 | Pa3BuTue xu3HM Ha 3emiie 10
4 | [IpoucxoxacHUE YeIoBeKa 14
5 | buocdepa, ee ctpykrypa u dyHKIIIN 5
6 | )Kusnb B coobmecTBax. OCHOBBI SKOJIOTHU 26
7 | buoctepa u uenoek. Hoocdepa 12
8 | buonuka 5
9 | 3akmroueHue 4
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[Tpunoxenue

Kanennapuo-rematudeckoe mianuposanue. Oomas omosorus. (10 kiaace, 3 paza B Hejel110).

Tema pazgena Kom-Bo | Ne Tema yueOHOTO 3aHATHS Bunrnl neareabHOCTH.
yueOHBIX 3aHATHH | 4acOB | ypoKa
Brenenne Nuctpykrax no Thb.
6 1 [Ipeamer u 3agaun oOmiei 6uonornu. MeTo sl OUOIOTHH.
2 MeTo/ 161 TO3HAHUS )KUBOW TPUPO/IBI
3 Bxutan Beiaronxcs yu€HbIX B pa3BUTHE OUOJIOTMYECKON HAyKU
4 CBolicTBa )KMBOr0. YPOBHHU OpPraHU3alMM KUBOI MaTEpUH.
5 CBoiiCcTBa )KMBOI MaTepH
6 [TpakTHdeckoe 3HaYCHHE OMOJIOTHU
Pasznea 2. OcHOBBI 49 7 Meroapl nutonoruud.  Knerouynas teopusi. XUMHUYECKUM COCTaB
HUTOJIOTHH. kjeTku Heopranuueckue coeiuHEeHHUs.
Tewma 2.1. 12 8 Oco0eHHOCTH XHMMHYECKOTO CcOcTaBa KIeTKu. Heopranudeckue
XUMUYECKUI BEIIECTBA
COCTaB KIIETKU 9 JlaGopatopHas pabota «Ilnazmonus u
[Toctymienue Boasl B KIETKy. Typrop, mia3Moiun3, 1emia3Moiin3
JITIa3MOJIN3 B PACTUTENBHBIX KIETKaX)»
10 | YrneBoas! u munmbl. Posib B )KU3HEIEATEIILHOCTH KIIETKH.
11 | [Iponecchl, npoTeKaromue B KJIETKE Ha MOJIEKYJISIPHOM YPOBHE
12 | XapakrepucTuka OHOIOINMEPOB
13 JlaGopatopHast pabota «DepMeHTaTUBHOE
CaoiicTBa U QyHKIMH OENKOB pacuieuIeHHe MEepOKCHIa BOoJopoAa B
pPACTUTETBHBIX M )KUBOTHBIX KIIETKAX)
14 Cemunap mo teme «DyHKIuu OEIKOBY
15 | [Ipaktuueckas pabora «Pemenue 3amau 1mo  MosekymnsapHoi | [Ipakruueckas pabora
OHOJIOTUIY.
16 | Hyxsieunosble kuciaotel. ATO.
17 Cpasnenue crpoenus monekyn JIHK u PHK. Pennukarms JITHK
18 | Crpoenue u pynkuuu ATO.
3aueT 1O TeMe «XHUMHSI KIETKI
Tema 2.2. 19 19 | Huronorus — Hayka o kieTke. Kietounas Teopus.
Crpoenue u 20 | [IpakTuaeckas pabota «Pemenue 3amxay no teme «L{utomorus» [TpakTudeckas pabora
(GYHKIIUU KIETOK 21 CamocrosiTenpHas padboTa 1Mo pemeHuo 3a1a4q
JyKapuoT u 22 | HapyxHsas nuroruiazmMatiuaeckas memOpana. L{utornasma JlaGopatopHas pabora «/{BrxeHue
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IIPOKAPUOT

OUTOIIIIa3MBbI B KIICTKaxX paCTeHHﬁ>)

23 | Ctpoenue kinetku. OCHOBHBIC YaCTH U OPTaHOM/IBI KIIETKH, UX
byHKIIMHN
24 JlabopaTtopHnast pabota «Habnronenue
[ToryaBTOHOMHBIE OPTaHOMIBI KJIETKU
KJICTOK JIUCTA DJI0ICH»
25 CTtpoeHne KIeTKH: 0THOMEMOpaHHBIE OPTaHOMUIbI.
26 | HememOpaHHbIC OpraHOUABI KICTKH
27 | OcoOEHHOCTH CTPOCHHSI 9YKAPHOTHIECKOHN KIICTKH
28 | CtpoeHHe KIETKH: JIByMeMOpaHHbIE W HEeMEMOpaHHBIC OpPTaHOHIBI
KJICTKH.
29 | Knerounoe siapo. Ctpoenue u GyHKIIMU XPOMOCOM
30 | OcobeHHOCTH CTPOEHHSI 9YKAPHOTHIECKOHN KIICTKH
31 | OcobeHHOCTH CTPOEHUS PACTUTEILHOM KICTKH
32 | CpaBHeHHE KJIETOK pacT€HUH U )KMBOTHBIX
33 . Jlaboparopuas pabota «CtpocHue
CpaBHEHHE KJIETOK PACTEHUI1, )KUBOTHBIX U TPUOOB. N
KJIETOK PaCTCHUH M )KHUBOTHBIX, TPUOHBIX)
34 | OcobeHHOCTH CTPOSHHSI MPOKAPHOTHYECKON KICTKH
35 JlaGopatopHas pabora «3yueHue
Paznuuust B CTpOGHUM KIIETOK DYKaPHOT M MIPOKAPHOT. CTPOCHUS KJIETOK Pa3IMYHBIX OPTraHU3MOB
110JT MUKPOCKOIIOM»
36 | Bauer Ne 2 o Teme «KiieTouHBIE CTPYKTYPBI U BIX (QYHKITUNY TectupoBanue
37 | Bupycsl — HeKJ1eTOYHbIE (OPMBI JKU3HU
Tema 2.3. OOmen 38 | [lonsitue o romeocrase. Perymsius oOMeHa BelecTB
BEHICCTB U OHCPIUHU 39 OTIuunTenbHBIE 0COOEHHOCTH MPOLECCOB KIECTOYHOI'O AbIXaHUS
40 | OOMeH BEIECTB ¥ SHEPIUH B KIIETKE.
41 | Duepretnueckuii o6MeH. CTauu SHEPrETHIECKOTO OOMEHA
42 | BpokeHHE U JbIXaHUE
43 | ®orocuHTe3. XEMOCHHTE3
44 | CpaBHeHHe TpoIeccoB (DOTOCHHTE3a U YHEPTETUUECKOTO 0OMEHa
45 | 3auer Ne3 no teme «ObecnieueHNe KIETOK SHEPrHe» TectupoBanue
Tema 2.4. 10 46 | Cunre3 OeNIKOB B KJIeTKe. TpaHCKpHUIIUs
Hacnencreennas 47 | Peanmzanms HacJIEACTBEHHON WH(OPMAIUHU B KIIETKE
uHpopmanus u eé 48 | CoBpeMeHHBIEC IPEJCTABICHUS O I'eHE.
peanuzanus B 49 | buocunTes 6enka. TpaHcusius.
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KIIETKE 50 | Perymsimuss  TpaHckpunumd @ u TpaHcmsiuu.  CoBpeMEHHOe
IPEJICTaBJICHHUE O TEHE
51 | [IpakTudeckas pabora «Pemenue 3amay mo teme «bruocuaTe3 6emka» ITpakTuueckas pabora
52 | Ypok npakTuKym
[Ipaktuuyeckass pabora «Pemienue 3agady 1O  MOJICKYISIPHOHN
OHOJIOTUIY.
53 | [Ipaktuueckas pabota «PemieHue 3amady 1O  MOJIEKYJISIPHOM [TpakTuueckas pabota
OMOJIOTHIY.
54 | [Ipaktuueckas pabGota «PemieHue 3amad MO  MOJIEKYJISIPHOM [TpakTuueckas padota
OUOJIOTHIY.
55 | KonTpoapHo-0000maronwmii ypok nmo teme 3aueT Ne 4 mo Teme | TectupoBaHue
«HacnencrBennas nadopManus v e€ pean3aiys B KICTKE
Paznean 3. 17 56 Pasmuoxenue. /leneHue KIeTku — OCHOBa pOCTa M pa3BUTHSL.
PasmHoxkeHnue u 57
HHIMBHUAYAJIbHOE
pa3BuTHE
OpPraHM3MoOB Marpuunsiii cuate3 JJHK. Xpomocombl
Tema 3.1. 2
JKU3HEeHHBIN ITUKI
KIICTKH.
Tewma 3.2. 9 58 | Knerounsnif nuki kneTku. Muto3. AMHUTO3.
Pazmuoxenue 59 Mwuto3. @a3pl MUTO3a
60 | [Ipaktuueckass pabora «PemieHue 3agad MO pacyeTy uucia
XPOMOCOM)
61 | Meiio3. ®opmbI pa3MHOKEHHS OPTAHU3MOB
62 | CpaBHeHue cioco0OOB JIETICHHS KIETOK U MX OMOJIOTHYecKas pOib
63 | CpaBHEHUE pa3BUTHSI IMOJIOBBIX KIIETOK Y PACTCHUH M YKUBOTHBIX
64 | Pa3BuTHe mosioBbIX KIeToK. OTUIOZOTBOPEHUE.
65
BereratuBHOe pazMHokeHHe. becnonoe u moioBoe pa3MHOKEHUE.
66 | OmI0J0TBOpPEHHE Y IBETKOBBIX PACTCHHI U TO3BOHOYHBIX JKHBOTHBIX
Tema 3.3. 6 67 JlaGopatopHnas pabora «BrlsiBiIeHUE
NnauBuayanbsHoe WuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOI'CHE3. MPU3HAKOB CXOJCTBA 3apOIbIIIe
pa3BuTHE YeJIOBEKa U IPYTUX MICKOMUTAIOIINX KaK
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opraHusma JI0Ka3aTeJIbCTBO MX POJICTBAY.
68 | JIpobimenue. DMOpHOTEHE3: TaCTPYJIAIMS U OPraHOTeHE3
69 | CxomctBo 3apoapimieii u  SMOpuoHanbHas U depeHuuanus
npu3HaKoB. [IpuunHbl HapyleHUH pa3BUTHS OPraHU3MOB.
70 | OMOpHOHAIBHBIH M TOCTAMOPHOHAIBHBIA  MEPUOABI  Pa3BUTHS
OpPTraHU3MOB.
71 | BiusiHue ycinoBui cpeibl HA OHTOTE€HE3
72 | 3auet Ne5 mo Teme «BocnpounsBeieHne OMOIOTHYECKUX CUCTEM TecTtupoBanue
Pazngea Ne 4. 30 73 I'eneTrika. MoHOTHOpHIHOE CKPEIIMBAHUE
OcHoBBI 74 | UcTopus pa3BUTHs F'€HETUKU KaK HAyKU
reHeTHKH. 75
Tema 4.1. Uctopus 3 ['uOpuponoruueckuii METoA H3y4EHUs HaCJIeIOBaHUS IPU3HAKOB,
3aKOHOMEPHOCTH paspabotanssblii [. Mennenem
HACJICICTBEHHOCTH
Tema 4.2. 15 76 MHOK€eCTBEHHBIE ajIeNd. AHAIU3UPYIOIIEe CKPEIIMBaHKE
OcHoBHbIE [Ipaktnueckast pabora Ne 2 «CocraBieHHe MPOCTEUIINX CXEM
3aKOHOMEPHOCTH CKPELIMBAHUD.
HAaCJICACTBEHHOCTH 77 IuTonornueckue OCHOBBI 3aKOHOB ['. Menjens. I'umoreza 4uCTOTHI
ramer
78 | Ilpaktmueckass pabora «PemeHne TEHETHMYECKMX 3a7ad  Ha [IpakTuueckas pabora
MOHOTHOPHUAHOE CKPEIIMBAHHE)
79 | lurubpuaHoe cKpelrBaHue.
80 | CrarucTrueckuii XapakTtep HacleACTBEHHOCTH. OTKIOHEHUS OT
CTaTUCTHUYECKUX 3aKOHOMEPHOCTEHN
81 | Ilpaktmueckass pabora «PemieHne TEHETHUECKHMX 3amady  Ha
JUTHOPUIHOE CKPEIIMBAaHUE)
82 XpOMOCOMHAsI TEOPHS HACIICICTBEHHOCTH.
CueruieHHOE Hacje10BaHNe
[TpakTrueckas pabota «PeneHne reHeTHUECKUX 3a7au».
83 | CuennieHHoe HaciefoBaHue reHoB. 3akoH T. Moprana
84 | IlpakTrueckas paboTa «PelieHre reHeTHIeCKUX 3a/1a4 Ha CIIETUICHHOE [IpakTuueckas pabora
HacJIeIOBaHUE»
85 BzaumoaeiicTBre HeamnenbHbIX reHOB. [{uTonnasMaruyeckas
HACJIC/ICTBEHHOCTb
86 | IlpakTnueckas pabora «PemieHne reHeTHYecKHX 3a/1a4 Ha CIICTIJICHHOE IIpakTyeckas pabora
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HaCJICJO0BaHUC C IIOJIOM)

87 | IIpaktuueckas pabotra «PemieHne TeHETHYECKHMX 3ajad  Ha [TpakTuueckas pabota
B3aMMO/ICIICTBHE HEAJUICIBHBIX TEHOBY
88 | Ypoxk koHCynbTAIUS
89 | IlpakTnueckas pabora «PemeHne reHeTHUECKHUX 3a7au» [TpakTnueckas pabota
90 | 3auet Ne 6 o Teme «PemnieHne reHeTHYECKUX 331249 TectupoBanue
Tewma 4.3. 91 | U3menunBocTh. MoauduKaMOHHAS U3MEHYHUBOCTD. JlaGopaTopHas pabota «3yueHue
OcHoBHBIE M3MEHYMBOCTH oOpranu3MoB. Iloctpoenue
3aKOHOMEPHOCTH BapHAIlMIOHHOTO PsJa.
U3MEHYHUBOCTH. 92 3aBUCUMOCTh MPOSIBJIEHUN TE€HOB OT YCJIOBUHM BHEIIHEH Cpelibl
Buner mytanmii. (penoTunMUecKast U3MEHYUBOCTH)
93 | buonoruyeckast poib MyTanui
94 MyTannonHasi ”3MEHYMBOCTh. 3HAUEHUE T€HETUKH JI1 MEIUIUHBI U
CEJICKIIMH.
95 Knaccudukanus Myranuii o ypoBHIO UX BO3HUKHOBCHHUSL.
96 3aKOH TOMOJIOTHYECKUX PSJIOB HACIICICTBEHHON H3MEHUYUBOCTH
Tewma 4.4. 97 JlaGopartopHas paboTa «BrisBieHHe
I'enernka yenoBeka HWCTOYHHKOB MYTare¢HOB B OKPY>KaroIen
OCOoOeHHOCTH ¥ METO/Ibl U3yUEHHs TeHETUKHU YeIOBeKa. .
CpeZie U OLIEHKA BO3MOXKHBIX MOCIECTBUIA
WX BIIVSIHUS HA OPTaHU3M».
98 ["'eHeasornyecKuii METO/1 M aHAJIU3 POJIOCIOBHBIX
99 I'ennbie 3a001eBaHUs
100 ConmasnbHble MPoOJIeMbl T€HETUKH
101 XpOMOCOMBI U TEHETHUECKUE KapThl YeJIOBEKa
102 Hacnencrennble 60€3HU Ye0BeKa, MEPBI UX MPOPHIAKTUKI
Paszen 5. 182- O6o6maromuii ypok 3a kype 10 kiacca. Tecrupoatine

Kanennapno-remaTudeckoe miianuposanue. buosorus. 11 kaace. (3 paza B Heesn1o).
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Tema yyeOHBIX 3aHATHIA Kozn- Ne Tema yyeOHOTO 3aHATHUSA Bunsl gesatenbHOCTH.
BO | ypoka
4acoB
1. 3akoHOMEpHOCTH 20 1 Beenenue. Vcropusi mpencTaBieHHA O pa3BUTHU KU3HH HA
pa3BUTHUSA KUBOU 3emite. Cuctema opranndeckoid npupoasl K. JIunnes.
MPUPOBI. DBOJTIOIMOHHOE 2 Pa3Butne 3BOMIOIMOHHBIX HAeH. DBosonuoHHas Teopus XK.-b. Coo01eHust yJammmxcst
y4yeHUe Jlamapka.
3 ITepBbie pyccKue 3BOJONMOHUCTHI CooOrieHust yganmxcs
4 [IpennochuIku BOZHUKHOBEHUS TEOPUU CooOuienust yqanmxcs
Y. /lapBuHa.
5 [IpennochuIKu BOZHUKHOBEHUS TEOPUH CooOuienust yqanmxcs
Y. /lapBuHa.
6 OpomrormonHas Teopust Y. JlapBuna. Yuenuwe Y. JlapBuna 00
HCKYCCTBEHHOM OTOODE.
7 W3ydenue pe3ynbTaToB HCKYCCTBEHHOTO OTOOpA.
8 VYuenue Y.JlapBuHa 0 €CTECTBEHHOM OTOOpE.
9 JlabopaTtopHast pabora «/3yueHne n3aMeHIMBOCTH JlabopaTtopHast pabota
10 JlaGopatopHnas pabora «3yuenue
Bun. Kpurepnn n renetndeckasi HeNOCTHOCTh BHJIA.
MOP(}OJIOrHYECKOT0 KPUTEPHS BUAA»
11 | [lonmynsuumoHHas CTPYKTypa BHJA
12 | Marepuast Jjii €CTECTBEHHOTO OTOOpa. DBOJIOIMOHHAS POJh
MyTalu.
13 | 'eneTnueckue Mpoueccsl B MOMYISIIHAIX
14 | ®opmbl ecTeCTBEHHOT0 0TOOpa: IBUKYIIUN
Y CTaOMIM3UPYIOIIHA.
15 | ®opmbl ecTeCTBEHHOr0 0TOOpa: NU3pYNTHUBHBIHN, TOJOBOM
16 | I[IpucnocoOaeHHOCTh OPraHU3MOB K YCIIOBHSIM BHEIIHEH CpeJibl
KaK pe3ynbTatr AeMCTBHsI €CTECTBEHHOr0 0TOOpA.
17 3abora o moroMcTBe. OTHOCUTEILHBII CooOreHus yqanmxcst
XapakTep NprucnocobIeHHOCTH.
18 JlaGopatopHas pabota «IIpucnocoGneHHOCTh JlaGoparopHas paboTa
OpPraHM3MOB K cpefie 0OMTaHUs KaK pe3ynbTaT AeHCTBHS
€CTECTBEHHOT'O OTOOPay.
19 Pesynbrate! sBosmonu. BugoobpazoBanue
20 | KoaTpoapHO-000011at0muii ypokK 1Mo TeMe «3aKOHOMEPHOCTH TecTtupoBanue
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pa3BUTHS KUBOU NPUPOABI. DBOJIOLUOHHOE YUEHUE

I'maBa 2. 6 21 I'maBHBIC HanpaBiIeHUs OMOJIOTHYECKOM SBOJIIOIIIH.
MaxkpoaBosnonus. 22 | Ilytu gocTrkeHusi OMOJIOTMYECKOr0 Iporpecca
buronornueckue 23 | Jlabopatopnas pabota «BrriBnenue apomopdo3oB y pacrenwii, | JlJaboparopnas pabota
HOCIIECTBHS WAMOAIaNTalii Y HACCKOMBIX).
IpUOOpETEHHUS 24 OcHOBHBIE 32aKOHOMEPHOCTH OMOJIOTHYECKON IBOIIONINN
IPHUCIIOCOOICHHIL. 25 | IlpaBuina sBomonuu
26 | KonTponbHo-o0oOmarommii  ypok 1o Teme «YueHnue o0 | TectupoBanme
9BOJIIOIIMH OPTraHUYECKOT0 MUPA»

I'naBa 3. Pazurtue xxu3un | 10 27 | WcTopwus npencTaBieHU 0 BOSHUKHOBEHHUH JKU3HU

Ha 3emie. 28 CoBpeMeHHbIE TPEICTABICHUS O BOSHUKHOBEHHUH KU3HU
29 | DBoxronyst IpoOMOHTOB
30 | HaganmpHbie STansl OMOJIOTHYECKON IBOIONNAN
31 | 'eoxpoHonoruueckast HCTOpUs 3EMIIH.
32 | Pa3BuTHE )XHM3HH B apXEHCKON M MPOTEPO30UCKOM Ipax
33 | Pa3BuTHE )XM3HHU B MMaJICO30MCKOM dpe
34 | Pa3BuTHE )KU3HU B ME3030HCKOM Jpe.
3 Pa3BuTue *)u13HU B KalHO30MCKOM 3pe.
36 KonTtponbHo-0600maromuii ypok no reme «Pa3BuTHe XKU3HU Ha TectupoBaHue

3emien

I'naga 4. 14 37 Pa3BuTue B3MIS0B HA IPOUCXOKICHUE YEIOBEKA.

ITpoucxoxnenue

YeJoBeKa 38 | [NoysokeHHE YeIOBEKa B CUCTEME OPraHMYEeCKOT0 MUPA.
39 | DBotonus NpruMaToB
40 DBOJIFOIUS IIPUMATOB
41 JIBrKylIMe cuibl aHTPOIIOTEHE3A.
42 Craauu SBOJIONMY YEJIOBEKA: IPEBHEHUIITNE JIFOIN
43 | Craguu pa3BUTHS YETIOBEKA: TPEBHUE JIFO/IH.
44 | Craguu pa3BUTHS YeJIOBEKA: TPEBHUE JIFO/IH.
45 | IlepBble cOBpeMEHHBIE JIFOIH.
46 | Ponb Tpyna B MpOMCXOXKICHUH YEIOBEKa
47 CoBpeMeHHBIH dTall YBOIOIUN YEIIOBEKa
48 | CoBpeMeHHBIH 3Tal SBOJIIOLIMHU YEIOBEKA
49 | Ypok KOHCYJIbTalys 10 TEMe
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50 | KonTponpHo-0000maronwmii ypok mo teme «lIpoucxoxaenne TectupoBanue
YeJIOBEKa»
PA3JIEJ 2. 51 | Ctpykrypa 6uochepsr. KocHoe BemecTBo 6mochepsi.
B3AMMOOTHOILEHNW A 5 52 JKuBoe BerecTBo Onochepsl.
OPI'AHU3MA U 53 | KpyroBoport BelecTB B MpUpO/IE.
CPEJbI 54 | KpyroBopoT BeLIecTB B IPHPOJIE.
I'nasa 5. Buocgepa, ee 55 | KonTponpHo-o0o0marmmii  ypok mo Teme «buocdepa, ee TectupoBanue
CTPYKTypa H QyHKIUH CTPYKTYpa M (PYHKITUI»
I'naBa 6. 26 56 | Uctopus popmMupoBaHus COOOIIECTB KUBBIX OPTaHU3MOB. CooO01eHust yJammxcst
’KuzHb B cooO1IecTBaX. 57 buoreorpadus. OcHoBHble Ouombl cymu. Heapkruueckas
OCHOBBI 3KOJIOTHH. o0nacte. [laneapktuyeckas o0nacTs.
58 | Bocrounas o6sacts. HeoTponmdeckas o0actsb
59 | Ddwuornckas obmacTb. ABCTpaMiicKast 00J1aCTh.
60 | B3auMOOTHOIIEHHS] OPraHU3Ma U CPeIbl.
EcrecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. BHOT€OIIeHO3bI
61 JlaboparopHas paboTa « M3yuenue u
OIMCaHHUE YKOCHUCTEM CBOCH MECTHOCTH
62 | Abuornueckue gaxktopsl cpenpl. Temneparypa. Cer.
63 | AGuoruueckue GaKTOpbI CPEIbI.
BnaxHOCTh, HOHU3UPYIOILEE U3ITyYEHHE.
64 | HTeHCHBHOCTD JEWCTBUS (PAKTOPOB CPEJIBI.
65 | B3aumogeiicTBue (pakTOpoB Cpeabl.
66 | OrpanmunBaronmii GakTop.
67 | OrpannuuBaronuii (aKToOp B MEPUO PA3MHOKEHUS
OpPTaHU3MOB.
68 | buotnueckue daxropsl cpensl. BunoBoe pasnoobpasue
OHOIIEHO30B
69 | IIpakTnueckas pabota «CocTaBieHUE MUIIEBBIX HEMei» IIpakTuyeckas pabora
70 | JlabopaTopHas paboTta «BeIsBIIeHHE YepT MPUCTIOCOOIEHHOCTH JlaGopaTtopHnast pabota
OpPTraHU3MOB K BO3JICHCTBHIO HKOJIOTHYECKUX (DAaKTOPOBY.
71 | CmeHa OHOIIEHO30B.
72 | IlpyunHbBI CMEHBI OMOIIEHO30B.
73 | B3aumooTHomeHUs MeX 1y opranuzMamu. [1o3uTuBHbIE

OTHOIICHHUA -
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CUMOHNO03, MyTYaJIH3M

74 | BaumooTHomenust Mexay oprannsmamu. Kooneparusi.
75 | BsaumooTHOUIEHMs MeXy opranusmMamu. KommeHncanmsm.
76 AnTnbnotndeckue otHomeHus. KoHKypeHus
77 | AHTMOMOTHYECKHE OTHOMICHUS. XUIITHUYECTBO.
78 | Aatubuorndeckue oTHomeHus. [lapazutusm.
79 | Ilapa3uTnueckue OTHOIICHUS Y PACTCHHIA.
80 | Helitpanusm
81 | KonTpoasHo-0000maromuii ypok mo teme «BzammooTtHomeHus | TectupoBanue
MEXy oprann3MaMu. OCHOBBI SKOJIOTHN
I'maBa 7. Buocdepa n 12 82 | BzaumogeiicTBue YermoBeka Ha OPUPOAY B Ipolecce
yenoBek. Hoocdepa. CTaHOBJICHUS 00IIeCTBA.
83 | Ypok-koHbepennus «B3zanmoseiicTBue 4eaoBeKka Ha IPUPOAY B
MIPOLIECCE CTAHOBJICHUSI OOIIECTBAY
84 [Ipuponnbie pecypcbl M UX UCHOJb30BaHuE. Fcuepmaemblie
pPECYpPCHIL.
85 | [Ipupomubie pecypchl M MX HCHOJb30BaHWE. HeBO30OHOBUMBIE
IPUPOJIHBIE PECYPCHI.
86 | [locnmencTBusi XO3SUCTBEHHOW JEATEIBHOCTH YEIOBEKa JIJIS CooOmienust yqaumxcs
OKpy’Karolie cpesibl. 3arpsi3HeHHe Bo3/1yXa.
87 | 3arpsi3HEeHUE MPECHBIX BOJI 1 MHUPOBOTO OKEaHa. Coo01ieHust yqammxcs
88 | AHTpOnOreHHbIe N3MEHEHHSI ITOYBBI. Coo0buieHust yyamuxcs
89 | BrnusiHue yenoBeka Ha PaCTUTENbHBIN U Coo0bueHust yyamumxcs
YKUBOTHBIN MUD.
90 | PagmoakTuBHOE 3arpsisHeHHE OHMOC(hEpBI. Coo0b1ieHust yyamuxcs
91 OxpaHa npupoabl U MEPCIEKTHUBBI Coo0mieHust yqarmmxcst
palMoOHAIFHOTO IPUPOAONOIH30BAHUS.
92 | OxpaHa mpUPOIBI U IEPCIIEKTUBEI Coo0meHust yqarmmxcst
palMoOHAIBHOTO PUPOIONOIH30BAHUS.
93 | KonTponbHo-0000Omaronmmii  ypok 1o Teme «buochepa wu TectupoBanue
yenoBek. Hoocdepay
['naga 8. 5 94 | buonuka
buonuxka. 95 Hcnonws3oBanne 4€10BEKOM PUHITUIIOB Coo01eHust yqammmxcs
OpraHM3aIi¥ PACTCHHI U )KHBOTHBIX.
96 | @opMbI KHUBOTO B MPUPOJIE U UX MPOMBIIICHHBIE aHAJIOTH
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97

Ponp Guonoruu B Oyaymiem

Coo0mieHHs yyamuxcs

98 Ponw Guonoruu B Oymyriem CooO01eHust yJammxcst
O06o00menne 3HaHMHA 99- . TectupoBanue
102 O0600611eHre 3HaHUH TI0 IPEIMETY
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