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IosicuuTeaLHAA 3aNIUCKA

Jannas pabouas mporpamMma mnpemHasHadueHa s oOywaromumxcs 10-11  xmaccos
npo¢MILHOTO YPOBHS, COCTaBJIEHA HA OCHOBE:

®enepalibHOTO  TOCYAApCTBEHHOrO0 00pa30BAaTEIBLHOTO CTaHJIApPTa CpPeAHero oOuiero
oOpaszoBanus, IlpumepHoil mporpammsl 1o Ouojorum CpegHero oOIIero oOpa3oBaHMs-
npouIbHBIA ypoBeHb, IIporpammel cpemnero obmero oOpaszoBanus 1o Owojornu 10-11
Kiacc. YrnyOneHHBId ypoBeHb. ABTOp 3axapoB b.b., a Ttakke ¢ yderom OCHOBHOI
oOpasoBarenbHON mporpaMMmbl cpeaHero obmiero oobpaszoBanus MOY  «KCOILINe3y,
VYuebnoro mana MOY «KCOILINe3y, [Tnana Bocnurarenshoit padotel MOY «KCOILLINe3»,
B COOTBETCTBUHU C KOTOPBIM Ha M3y4eHUE Kypca OUOJIOruu BhIJENeHO 272 vaca, B TOM YHCIIe
B X kiacce - 136 (4 gaca B Hezenio), B XI kinacce -136 4 (4 yaca B HE/IEIIO).
Yyeono-meroanuecknii KomiuiekrT. B cocraB YMK Bxonsar:

1.3axapoB B.b. buomnorus. O6mas Ouonorus. IlpodunpHblii ypoBeHb. 10 kim.: y4eb.mis
001eoOpazoBaTeNbHBIX yupexaeHuit. — M.: JIpoda, 2018.

2.3axapoB B.b. buonorusi. O6mas Ouonorus. [IpodunbHblii ypoBeHb. 11 kim.: y4eb.mis
o0mieo0pa3oBarenbHbIX yupexaenuil. — M.: lpoga, 2018.

3. Paboune Terpamu: Cyxosa T.C., Koznosa T. A., Connn H.M. O6mas 6uonorus. 10-11xm.:
pabouas TeTpans Kk yueOHuKy. — M.: lpoda, 2018. — 171c.

MeTtoanueckue mocoOus sl yIUTeIs:

1. KosznoBa TA. MeTtoauueckre peKkOMEHIalliU M0 UCIIOIb30BaHuI0 yueObHuka B.b. 3axaposa,
C.I'. MamonToBa, H.. Connna «O6mas 6uonorus. 10-11 xmaccer» npu u3ydyeHnn OHOIOTHA
Ha 6a30BoM U npoduiibHOM ypoBHE. — M.: JIpoda,

2. Kosnmosa TA. O6mas 6uonorust 10-11 kmaccel. Meroaudeckoe nocodue k yueOHuky B. b.
3axaposa, C. I'. MamonToBa, H. 1. Conuna «O0mas 6uonorusi». — M.: [Ipoda,

Ilnanupyembie pe3yJbTaThI 00yUEeHHUS.
JInunocrHeIe:
- opueHTalusl OOydyaroUMXcsl Ha JOCTHKEHHME JMYHOTO CUACThs, peaU3allli0 MO3UTUBHbIX
KU3HEHHBIX IEepPCHEeKTUB, WHULIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEAETIEHUIO0, CIIOCOOHOCTh CTaBUTh €U U CTPOUTDH KU3HEHHBIE IIJIaHbL;
- TOTOBHOCTb M CIIOCOOHOCTH OOecneuuTh cebe W CBOUM OJM3KUM JIOCTOWHYIO KU3HB B
MPOLECCE CAMOCTOSTENBHOM, TBOPUYECKOW U OTBETCTBEHHOM JIESATEIbHOCTH;
- TOTOBHOCTh M CHOCOOHOCTh OOYYaIOLIMXCA K CaMOPa3sBUTHIO U CAMOBOCHUTAHUIO B
COOTBETCTBUHU C OOIIEYETOBEUECKUMHU ILIEHHOCTSIMM M HJ€ajaMH TPakJJaHCKOro OOIlecTBa,
noTpeOHOCTh B (PU3WYECKOM  CaMOCOBEpUICHCTBOBAHUHM,  3aHATUSX  CIIOPTUBHO-
037I0POBUTEIBLHON JESATENBHOCTHIO;
- IPUHATHE U peayn3alsl [IEeHHOCTEN 30pOBOT0 M 0e30macHoro obpasa >KM3HHU, OepekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY H
IICUXOJIOTHYECKOMY 3/I0POBBIO;
- HEMIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIIOTPEOIEHHSI aJIKOT0JIsl, HAPKOTHUKOB.
- poccuiickas HJIEHTHMYHOCTh, CHOCOOHOCTh K OCO3HAaHUIO POCCUICKOW HJIEHTHUYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPHYACTHOCTU K MCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapojaa u cynpde Poccum, matpuoTusM, TOTOBHOCTh K ciaykeHuto OTedecTBy,
€ro 3alluTe;- YBaXXEHHE K CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi,
TOpPAOCTH 3a CBOH Kpail, cBor0 PoauHy, IpoIuIoe 1 HacTOsAIIEe MHOTOHAIIMOHAIBHOIO Hapo1a
Poccun, yBaskeHne kK rocy1apcTBEHHbIM CUMBOJIaM (rep0, ¢uiar, THMH);
- (popMupOBaHUE YyBaXEHHS K PYCCKOMY S3BIKY KaK rOCylapCTBEHHOMY s3bIKy Poccuiickoii
®denepany, SBISIOLIEMYCS OCHOBOM POCCHMCKONW HACHTUYHOCTH M TJIAaBHBIM (PaKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHMUS;
- BOCIUTaHUE YBaXEHUS K KYJIbType, fA3bIKaM, TpaJulUsM U OOblH4asM HapoJoB,
npoxxusaromux B Poccuiickon @enepannu.



- TPaKIAHCTBEHHOCTh, TPaXKIAHCKas TMO3WIUS AKTUBHOTO W OTBETCTBEHHOTO 4JIEHA
POCCUICKOro O0OIIEeCTBa, OCO3HAIOLIET0 CBOM KOHCTHTYI[MOHHBIE MpaBa U OOS3aHHOCTH,
YB@)KAIOIIETO0 3aKOH M IMPaBONOPSAJOK, OCO3HAHHO IPUHHMAIOLIETO TpaJWLIMOHHbIE
HaI[MOHAJbHBIE W OOIIeYeIOBeUeCKUe T'yMaHHUCTUYECKHE M JIEMOKpAaTHUYECKHUEe IEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOIECTBEHHOM KU3HM;

- HPaBCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOCHHS OOIICUEIOBEYECKUX [IEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEACHUS B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTHU
BECTH JUAJIOT C IPYTMMH JIIOAbMH, JOCTHUTaTh B HEM B3aUMOIIOHMMAaHUS, HaXOJIUTh 00IIMe
[EJIH U COTPYTHUYATH JUIS UX TOCTHXKCHUS;

- IPUHATUE TYMAaHUCTHUECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKUTEIBLHOE U 100pOKeIaTeIbHOe
OTHOLIEHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

- CIOCOOHOCTH K COINEPEeXUBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOLICHHS K JIIOASM, B
TOM YHCJIE K JIUIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBBSI U MHBAIHAM; OEpeXHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (U3MUYECKOMY U ICHUXOJOTHYECKOMY
3/10pOBBIO JIPYTHX JIFO/IEH, YMEHUE OKa3bIBaTh I1EPBYIO IOMOILIb;

- ¢dopMUpOBaHHE BBIPA)KCHHON B TIOBEIEHWU HPABCTBEHHOW MO3MIMHM, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEIILHOMY BBIOOpPY A00pa, HPaBCTBEHHOT'O CO3HAHUS W IOBEIEHUS Ha
OCHOBE YCBOCHHS OOIIEYEIOBEYECKMX IIEHHOCTeH M HPAaBCTBEHHBIX YYBCTB (YECTH, J10JITa,
CIPaBEIMBOCTH, MUJIOCEPUS U IPYKEI00Ns);

- pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, E€ThbMHU MJIAQJIIET0 BO3pacTa,
B3pOCIBIMH B 00pa30BaTelIbHOM, OOIISCTBEHHO IOJE3HOM, Y4YeOHO-HCCIEI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH.

- KOJIOTUYECKas KyJIbTypa, OEpeKHOE OTHOIIECHUS K POJHON 3emiie, IPUPOAHBIM OOraTcTBaM
Poccun 1 mupa; moHMMaHue BIUSHUS COLUATBHO-DPKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE
IPUPOJHON U COLMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJHBIX PECYPCOB;
YMEHHMSI ¥ HaBBIKM Pa3yMHOTO MPUPOJIONONIb30BAHMS, HETEPIIUMOE OTHOIICHHUE K JICUCTBUAM,
IPUHOCSAIIMM BpeJ KOJIOTUH; IPUOOPETEHHUE ONbITA 3KOJOTOHANPABICHHOM 1€ATEIbHOCTH;

- OCTETHYECKOE OTHOIICHHS K MHPY, TOTOBHOCTH K OCTETHUYECKOMY OOYCTPONCTBY
CcOOCTBEHHOIO ObITA.

- MOTPeOHOCTh TPYAMUTHCS, YBAKEHHE K TPYLy H JIOJISIM TPYAd, TPYAOBBIM IOCTHUKECHUSIM,
00pPOCOBECTHOE, OTBETCTBEHHOE W TBOPUECKOE OTHOLIEHME K pa3HbIM BUIAM TPYAOBOI
JESITEIIbHOCTH;

- TOTOBHOCTh K CaMOOOCTYXHBaHHUIO, BKJIoYas OOY4YEHHE M BBINOJIHEHHE JIOMAIlIHUX
00s13aHHOCTEH.

MeranpeamMerHble. BBITYCKHUK HAydUTCS:

- CaMOCTOSITENILHO OMPEENATh IIeNd, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OTIPEAENUTh, UTO LIEIb IOCTUTHYTA;

- OLICHMBAaTh BO3MOJKHBIE TOCIEACTBUS JTOCTUKEHUS MOCTABIECHHON LENH B JEATEIbHOCTH,
COOCTBEHHOM MU3HU M KU3HU OKPYKAIOIIMX JIIOJI€H, OCHOBBIBAsACh HA COOOPaXKEHUAX 3THUKU
¥ MOpaly;

- CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B 0OOpPa30BATEIBHON ACSITEIBHOCTU H
JKU3HEHHBIX CUTYAIUsX;

- OLEHUBaTh pECypCchbl, B TOM UYHCJIE€ BpEMs M Jpyrue HeMaTepUalbHbIE DPECYPCHI,
HEOOXOUMBIE JJIs JOCTUKEHHUSI TIOCTABICHHOM 11eTIH;

- BBIOMpATh MYTh JOCTH)KEHMSI 1I€NM, IUIAHUPOBATh pEIICHHWE I[IOCTABJICHHBIX 3ajad,
ONTUMM3UPYS MaTepHAIIbHBIE H HEMaTepHUaIbHBIC 3aTPaThI;

- OpraHu3oBbIBaTh S()(PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOTUMBIX JUISl JOCTHIKEHUS
MOCTaBIICHHOMW 1EJTH;

- COTIOCTABJIATH MOJTYYEHHBIN pe3yibTaT AeSTEIbHOCTH C TOCTABIEHHOW 3apaHee LEJbIO.

- CKaTh M HaXOJIUTh O0OOOIIEHHBIE CIIOCOOBI PElIeHUs 3a/1ad, B TOM YHCIIE, OCYILECTBIISATh
pa3BepHYTHI HHGOPMAIIMOHHBIA TOMCK W CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHBIE H
MO3HABATENbHBIE) 3a/1a4H;



- KPUTUYECKH OLIGHMBaThb W MHTEPIPETUPOBATh HWHGPOPMALMIO C pasHBIX MO3MIHUH,
pacro3HaBath U (PUKCUPOBATh MPOTUBOPEUNS B MH(OPMALIMOHHBIX HCTOUHUKAX;

- HCIIOJb30BAaTh pPa3iM4HbIE MOJEIBHO-CXEMAaTUYECKUE CpPEICTBA Ul IPEICTaBICHUS
CYIIECTBEHHBIX CBA3€d M OTHOUIEHUH, a TakXKe I[POTUBOPEUNH, BBISBICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

- HaXOJUTh W NPHUBOJAUTH KPUTHUYECKHUE ApTyMEHThl B OTHOLIEHUM IEHUCTBUUA M CYKICHUU
JIPYroro; CIIOKOWHO M pPa3yMHO OTHOCUTBCA K KPUTHYECKMM 3aMEUYaHUSM B OTHOLICHUH
COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

- BBIXOJWUTH 32 paMKU y4eOHOro IpeaMeTa M OCYLIECTBIIATH II€JIEHANPABICHHBIM IOUCK
BO3MOXKHOCTEH ISl IIMPOKOT0 IEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHUS;

- BBICTPaMBaTh UHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYECHUS;

- MECHATh U yJAEPKUBATh PA3HBIEC MIO3ULMHU B II03HABATEIBHON JIEATEIBbHOCTH.

IIpenmeTtHbIe.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

- OLIEHUBATh POJIb OMOJOTHYECKMX OTKPBITUH W COBPEMEHHBIX HMCCIEJIOBAaHUN B Pa3BUTHU
HayKHU U B IIPAKTHYECKON NEATEIbHOCTH JIIOJIEH;

- OLIGHUBATh pPOJIb OHOJOTMM B (OPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MHpA,
POTHO3UPOBATH MEPCIEKTHBBI Pa3BUTHUSI OMOJIOTHH;

- yCTaHaBJIMBATh M XapaKT€PU30BaTh CBA3b OCHOBOMOJATaloOIIUX OMOJIOTHMYECKUX TMOHITHM
(KJIeTKa, OpraHu3M, BU, IKOCUcTeMa, Onocdepa) ¢ OCHOBOMOIATAIOIIMMHE ITOHITUSIMH JAPYTHX
€CTECTBEHHBIX HaYK;

- 000CHOBBIBaTh CUCTEMY B3IJISIIOB HA KMBYIO IPUPOAY U MECTO B HEH 4YeJIOBEKa, IPUMEHSS
OMOJIOTHYECKHE TEOPHH, YYEHHs, 3aKOHBI, 3aKOHOMEPHOCTH, IOHHMMATh TPAHMIBI HUX
IIPUMEHUMOCTH;

- IPOBOJUTH Y4EOHO-HCCIEA0BATEIbCKYIO IEATEIbHOCTD 110 OMOJIOTUU: BBIABUTATh THIIOTE3HI,
IUTaHUPOBaTh paboTy, OTOMpaTh © TpeoOpa3oBHIBaTH HEOOXOAUMYIO HH(GOPMAIHIO,
MIPOBOJIUTh 3KCHEPUMEHTHI, MHTEPIPETUPOBATH PE3YJIbTATHI, JAENIAaTh BBIBOJBI Ha OCHOBE
IIOJIy4EHHBIX PE3YJIbTATOB;

- BBUBJIATH U OOOCHOBBIBATh CYIECTBEHHbIE OCOOCHHOCTH pa3HBIX YPOBHEW OpraHuM3aluu
JKU3HU,

- YCTaHaBJIMBaTh CBA3b CTPOCHMS U (PYHKIMI OCHOBHBIX OMOJIOTMYECKMX MAaKpOMOJIEKYJI, UX
pOJIb B IIpolieccax KJIETOYHOTO0 METab0IN3Ma;

- pemath 3aJa4u Ha ompesenenue nocneaoBarenbHocTH HykiaeotuaoB JJHK u uPHK (MPHK),
antukonoHoB TPHK, mocnenoBaTenbHOCTM aMHUHOKUCIOT B MoJieKyle Oelika, MpUMEHss
3HaHUSA O  peaKUUsAX  MaTpPUYHOIO  CHUHTE3a, T[EHETUYECKOM  KOJe,  IPUHIUIE
KOMILJIEMEHTApHOCTH;

- JIeJ1aTh BBIBOJBI 00 U3MEHEHUSX, KOTOPBIE TPOU30M YT B MPOLIECCaX MATPHUUHOTO CUHTE3a B
cydae M3MEHEHUs MOCIIeI0BATENbHOCTH HyKIIeoTn10B JJHK;

- cpaBHUBaTh (ha3bl JAEJeHHUA KIETKM; pellaTh 3aJaud Ha OIpeJesIeHHe U CpaBHEHUE
KOJIM4YecTBa TeHetnueckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKIETOYHBIX
OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOIO IIMKJIA;

- BBISIBJISITH CYIIECTBEHHBIE NMPU3HAKH CTPOEHUS KJIETOK OPTaHU3MOB Pa3HbIX LAPCTB JKUBOU
IPUPO/IBI, YCTAaHABIMBATH B3aUMOCBS3b CTPOCHUS U (PYHKIUI yacTei 1 OpraHOMIOB KJIETKH;

- 00OCHOBBIBaTh B3aMMOCBS3b IJIACTUYECKOTO W SHEPreTHYecKoro OOMEHOB; CpaBHMBAThH
IPOIECCHl TIACTUYECKOT'0 M DHEPreTHYECKOro OOMEHOB, MPOUCXOJAIINX B KJIETKAX >KMBBIX
OpraHU3MOB;

- OIpEeAeNATh KOJIMYECTBO XPOMOCOM B KJIETKAaX PACTEHUM OCHOBHBIX OTJEIOB Ha PAa3HBIX
JTanax KMU3HEHHOTO IUKJIA;

- peliaTh TeHeTHUYeCKUE 3a7aydl Ha AUTHOPHUIHOE CKpelUBaHMe, CLEIICHHOE (B TOM YHCIe
CLEIUIEHHOE C II0JIOM) HaclleJJOBaHHE, aHAJIM3HPYIOIIee CKPEIIMBAHUE, MPUMEHSS 3aKOHbI
HACJIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLEINIEHHOTO HACJIEI0BAHHUS;
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- pPacKpbIBaTh NMPUYMHBI HACIEICTBEHHBIX 3a00J€BaHUM, apryMEHTHPOBATh HEOOXOIUMOCTh
Mep MpeaynpexaeHus TaKUX 3a00J1eBaHuUl;

- CPaBHUBATh pa3HbIE CIIOCOOBI Pa3MHOKEHHS OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE TAlbl OHTOI'€HE3a OPTaHU3MOB;

- BBIABIIITH NPUYMHBI M CYIIECTBEHHBIC NPU3HAKA MOAM(PHUKALMOHHOM W MYTallMOHHOM
M3MEHYUBOCTH; OOOCHOBBIBATH POJIb M3MEHUYHMBOCTH B €CTECTBEHHOM M HMCKYCCTBEHHOM
otbope;

- 000CHOBBIBAaTh 3HAYECHHE PA3HBIX METOOB CEJIEKIMU B CO3[JaHUH COPTOB PACTEHHI, OPO]
KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

- OOOCHOBBIBaTb MPHUYMHBI HU3MEHSEMOCTHM M MHOrooOpa3usi BHJOB, IPHUMEHSS
CUHTETHUYECKYIO TEOPHIO 3BOJIIOLUY;

- XapaKTepu30BaTh MOMYJALMIO KaK EJUHUIY HBOJIOLMU, BUJ KaK CHCTEMATHYECKYIO
KaTEroOpHIO U KaK Pe3yJbTaT 3BOJIIOLUY;

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOWCTB AKOCHUCTEMBI;

- COCTaBJISITb CXEMbl IIEPEHOCAa BELIECTB M JHEPIMM B SKOCUCTEME (CETHM IUTaHUs),
MIPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTHU OT U3MEHEHHUS (DaKTOPOB Cpeibl;

- apryMEHTUPOBATH COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHUIO K 3KOJOTMYECKUM MpoliaemMaM U
MOBE/ICHUIO B IPUPOJHON Cpeie;

- 00OCHOBBIBaTH HEOOXOJMMOCTh YCTOWYMBOIO Ppa3BUTUSI KaK YCIOBUS COXPaHEHUS
ouocdepsr;

- OLIEHUBATh IPAKTHUUECKOE U ITUYECKOE 3HAUEHNE COBPEMEHHBIX UCCIIEI0BAaHUI B OMOJIOTHH,
MEAUIIMHE, YKOJIOTUU, OMOTEXHOJIOTUH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY;

- BBIABJIATh B TEKCTE OMOJOTMYECKOTO COJAEp)KaHUS IMPOOJEMY U apryMEHTHPOBAaHHO €€
OOBACHATE;

- TPEACTaBIATh OMOJIOTUYECKYI0 MH(OpPMAIMIO B BHJE TEKCTa, TaOIHIBI, CXeMbl, rpaduka,
IUarpamMmbl U JIeNlaTh BBIBOABI HA OCHOBAHUM IPEICTABICHHBIX JAHHBIX; MPEOOPa30BbIBATH
rpaduk, TabHIly, TUarpaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COACPKAHUSI.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

- OpPraHU30BBIBATh U IPOBOJIUTH WHAWBUAYAIBHYIO HCCIEIOBATEIBCKYIO JEATEIBHOCTH II0
Ouonorun (WM paspabaThiBaTh WMHIWBUIYaNbHBIM MPOEKT): BBIIBUraTh THUIOTE3BI,
IUIaHUpOBaTh paboTy, OTOMpaThb M MpPeoOpa3oBbIBaTH HEOOXOAUMYIO HH(OpMAIHIO,
IPOBOJUTH HKCHEPUMEHTBI, UHTEPIPETHPOBATh PE3YJbTaThl, J€JIaTh BBIBOJBI HAa OCHOBE
MOJIyYEHHBIX PE3y/IbTaTOB, IPEJACTABIATH IPOIYKT CBOMX UCCIIEI0BAHUI;

- TIPOTHO3MPOBATH IOCIEACTBUS COOCTBEHHBIX HMCCIIEJOBAHUN C YYETOM 3THYECKHUX HOPM U
HKOJIOTMYECKUX TPEOOBAHUM;

- BBIIEJATH CYLIECTBEHHBIE OCOOEHHOCTH >KU3HEHHBIX LUKJIOB MpPEJCTaBUTENIEH Ppa3HbIX
OT/IEJIOB PACTEHUI U THIIOB )KWUBOTHBIX; N300paXKaTh MIUKJIB PA3BUTHUS B BHJIE CXEM;

- aHATM3UPOBaTb W MHCIOIb30BaTh B pEIIEHUH Y4YEOHBIX M HCCIEI0BATEIbCKUX 3a7ay
MH(OPMALIMIO O COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUH, METULIMHE U 3KOJIOTUH;

- apryMEHTUPOBaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOI'0 U COLIMOTYMaHUTAPHOTO
3HAHUS B 310Xy HHPOPMAIMOHHON IMBUIIN3AIINY;

- MOJEIHPOBAaTh W3MEHEHHE SKOCHCTEM O] BIMSHUEM PA3IUYHBIX TIpynn (HakTopoB
OKpYKarolleu Cpeibl;

- BBUBJIATH B NPOIECCE HCCIIEAOBATENBCKOM JEATEIbHOCTH MOCIEICTBUS aHTPOIIOT€HHOTO
BO3JCHCTBUSI HA OSKOCHUCTEMBl CBOET0 pEruoHa, mpeiaraTb CHOCOObl  CHUIKEHUS
AQHTPOIIOT€HHOT'O BO3/IEHCTBUS HA SKOCHCTEMBI;

- WCHOJB30BaTh MPHOOPETEHHBIE KOMIIETEHIIMA B MPAKTHYECKOW JIEATEIBHOCTH U
MOBCEHEBHOM KM3HM JJIs1 TpPUOOPETEHUS OMNbITa JAEATENIbHOCTH, MPEeAIECTBYIOMIEH
poeCCHOHAIBHON, B OCHOBE KOTOPOH JIGKUT OMOJIOTHS KaK YI€OHBIN TIPEIMET.



Kpurepuu onenuBanus
Kpurepru u HOpMbI yCTHOTO OTBETA IO OMOJIOTUU
Onenka «5» cTaBUTCS, €CIIU YUCHUK:
1. TIloka3ssiBaeT ri1yOOKO€ M IOJHOE 3HAHWE U IOHMMAaHUE BCEro oobema IMpPOrpaMMHOIO
MaTepuaia; II0JIHOE IIOHMMAaHHUE CYIIHOCTH paccMaTpUBaEéMbIX IIOHATUM, SBJIEHUH U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3ECH.
2. YMeeT COCTaBUTh NOJHBIM M MPABUJIHHBIA OTBET HAa OCHOBE M3YYEHHOTO MaTepuana;
BBIICIATh IJIaBHBIE IIOJIOKEHUS, CAMOCTOATEIBHO IOATBEPXKAATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMH; CaMOCTOSTEIbHO W apryMEHTHPOBAaHO Je€iaTh aHaln3, 0000IIaTh,
BBIBO/JIbI
3. CaMoCTOATEeNbHO, YBEpEHHO U 0e30mHMO0YHO TNPUMEHSET NOJYYCHHBIE 3HAHUS B
peleHny npodiieM Ha TBOPUECKOM YPOBHE; JOITycKaeT He 0ojiee OJJHOr0 HejoueTa, KOTOPhIH
JIETKO MCIIPABIISIET MO TPEOOBAHUIO YUHUTEIIS;
Ouenka «4» CTaBUTCS, €CIIH YUYCHUK:
1. TIlokas3piBaeT 3HaHUS BCEr0 M3yYEHHOIO IMPOrPaMMHOI0 Marepuaia. JlaeT monHblil u
IPaBUJIbHBIM OTBET HA OCHOBE M3YyYEHHBIX TEOPUH; JONYCKAET HE3HAUYUTEJIbHbIE OIIMOKU U
HEJ0YeThl IpPU BOCHPOM3BEIEHUM H3YYEHHOIO Marepuaja, ONpEIeNICHUs IOHATUH,
HETOYHOCTU IpPU HCIIOJIb30BAHUM HAYYHBIX TEPMHMHOB WJIM B BBIBOJIAX U OOOOLICHMSIX W3
HaOJII0IEHUI U OIIBITOB.
2. YMeeT caMOCTOSTENIbHO BBIIENATH TJIABHBIC IMOJIOKEHHUS B M3YYEHHOM MaTepuaie; Ha
OCHOBaHMM (AaKTOB U IPUMEpOB 0000wIaTh, JedaTh  BBIBOABI, YCTaHABJIMBATh
BHYTpUIIpeIMETHbIe  CBsi3u. [IpumeHsieT noJaydyeHHble 3HAHMS HA  [PAKTUKE B
BUJOM3MEHEHHON CHUTyaluH, COOJIIOJJaéT OCHOBHBIE MpaBWJa KyJIbTYpbl YCTHOH H
IUCbMEHHOW PeuH, UCIONb3yET HayYHbl€ TEPMUHBI.
3. He o6magaer n0cTaTOYHBIM HAaBBIKOM pabOThl CO CIPABOYHON JUTEpaTypoi,
y4eOHUKOM, IEPBOUCTOUYHUKAMH (IPaBUJIBHO OPUEHTUPYETCS, HO paboTaeT MEIJIEHHO).
JlonyckaeTr HerpyOble HapyIeHHs TpaBuil 0(hOPMIIEHUS TUCbMEHHBIX PadoT.
Ounenka «3» cTaBUTCS, €CIIU YUCHUK:
1.  VYcBoun ocHOBHOE conepkaHHe y4eOHOro marepuaia, UMeeT IMpoOesbl B YCBOEHHUH
MaTepuaia, He NpPEeNnATCTBYIOIIME JalbHEWIIEMY YCBOEGHHIO INPOTrPpaMMHOIO MaTepHana;
MaTepHal u3JlaraeT HeCUCTEMaTU3UPOBAHHO, ()parMEeHTapHO, HE BCEria MociIe10BaTeIbHO.
2. Tloka3piBaeT HEAOCTaTOYHYIO C(OPMUPOBAHHOCTH OTHEIBHBIX 3HAHWA W YMEHUH;
BBIBOIbI M 0000IIEHNs apryMEHTHpYeT ¢1a00, JOMyCKaeT B HUX OIIMOKH.
3. Jlomyctmn ommOKM W HETOYHOCTH B WCIOJB30BAHWM HAayYHOW TEPMHUHOJIOTHH,
ONpeAcNeHUsl TMOHATHM Jal HEAOCTaTOYHO YETKHE; HE MCIOJIb30BAI B KAyeCTBE
JI0Ka3aTeNbCTBA BBIBOJBI M 0000IIEHUS M3 HAOIIOACHWH, (aKTOB, ONBITOB WM JOMYCTUI
OLIMOKH MPU UX U3JT0KEHUU.
Ounenka «2» cTaBUTCS, €CIIU YUCHUK:
1. He ycBoun u He pacKpblil OCHOBHOE COJIep)KaHHE MaTepualla; He JIeJIaeT BBIBOJIOB U
000011eHUI.
2. He 3Haer m He NOHMMAaeT 3HAYUTEIbHYIO MJIM OCHOBHYIO YacTh IPOrpaMMHOIO
MaTepuaia B Ipejesiax MOCTaBJICHHBIX BOIPOCOB WJIM HMeeT ciiabo chopMHpOBaHHBIE U
HEIOJIHBIE 3HAHUS U HE YMEET MIPUMEHSTh UX K PEIICHNUI0O KOHKPETHBIX BOIIPOCOB M 3aay 110
obpasiy.
3. Ilpum oTBere (Ha OAMH BOINPOC) JOIMycKaeT Ooyiee IBYX IpyObIX OIIMOOK, KOTOpBIE HE
MO’KET UCIPABUTH Ja’kKe IPU MOMOIIN YUUTETIS.
4.  He MoXeT OTBETUTh HU Ha OJIMH MX MOCTABJICHHBIX BOIPOCOB.
5. TlomHOCTBIO HE YCBOMI MaTepHa
OuneHka BbINOJTHEHHS J1a00paTOPHBIX PadoT 10 OHOJIOTHH:
Ouenka «5» CTaBUTCS, €CIIM YUCHUK:
1. IIpaBunabHO oOmIpeaeNusa Ledb ONbITa W BBIIOJHWI pabOTy B MOJHOM o0beMe C
coOroieHreM HeoOX0IMMOM MOCIIeI0BATEIbHOCTH IPOBECHHS ONBITOB U U3MEPEHUH.
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2. CaMOCTOSTENbHO M palMOHAIBHO BHIOpal M MOATOTOBWII JUIsl OMBITa HEOOXOAMMOE
00opy/0BaHUE, BCE OMBITHI MPOBEN B YCIOBHUSIX M PEXKHUMAaX, 00€CIIEUMBAIOUINX MOJyYCHHE
pe3yJIbTaTOB U BHIBOAOB C HAUOOIBIIEH TOUHOCTBIO.

3. HayuHo rpamMoTHO, JOTHYHO omnucan HaOIIoAeHHU U chOPMHUPOBAIT BEIBOIBI U3 OmbITa. B
NPECTaBICHHOM OTUYETE MPABHJIBLHO U aKKYPAaTHO BBIITOJHUII BCE 3AIHCH, TAOIUIBI, PUCYHKH,
YyepTexH, rpaduKu, BBIYUCICHUS U Clieall BEIBOJIBL.

Ouenka «4» CTaBUTCS, €CJIM YYCHUK BBITTOJIHWI TPEOOBAaHUS K OLICHKE «5», HO:

1. OnbIT NpoBOAWI B YCIOBHUAX, HE 00€CIIEUUBAIOIIMX JOCTATOYHOW TOUHOCTH U3MEPEHUI.
2. bouio pomymieHo 1Ba — Tpu HemoudeTa WM Oosiee OJHOW TpyOoW OMMOKH M OJHOTO
HeJoYerTa.

3. DOKCHepuMEHT NpOBEIEH HE TMOJHOCTbIO WJIM B ONUCAHWW HAONIOJEHWHA W3 OIBITa
YUEHUK JIOIYCTHJI HETOYHOCTH, BBIBOJIBI CZeJ1al HETIOJIHBIE.

Onenka «3» cTaBUTCS, €CIIU YUEHUK:

. [IpaBuiibHO oOmpenenws 1elb OMNbITa; paboTy BBHIMOJIHSIET NMPABUIBHO HE MEHEE YeM
HAMOJIOBUHY, OJHAKO OOBEM BBIIIOJHEHHOW YacTH TAaKOB, 4YTO TIIO3BOJIAET TIOJYYUTh
MPaBWIbHBIE PE3YyNbTaThl M BBIBOABI IO OCHOBHBIM, MPHUHIMIIAAILHO BaXKHBIM 3a/Jadam
paboThL.

. [TonGop obGopynoBanus, 0OOBEKTOB, MAaTEpUAIOB, a TAaK)XKe PabOTHI MO HAYaly OIbITa
IIPOBEJ C MOMOIIBI0 YUUTENS; WM B XOJE MPOBEJIEHUS OINbITa U M3MEPEHUH OIbITa OBbLIU
JIOTIYIIIEHBI OITMOKH B OMUCAHUH HAaOMI0AeHU, (OPMYITUPOBAHUHU BHIBOJIOB.

. JlomyckaeT rpyOyro OmHOKY B XOJIe dKCIepuMeHTa (B OOBSCHEHUH, B OQOPMIICHUU
paboThl, B COONIOJIGHUM TPaBWUI TEXHUKH O€30MacHOCTU Mpu paboTe ¢ MaTepuasamu u
000py1I0BaHKEM ), KOTOPAst UCTIPABIIAETCS 1O TPEOOBAHUIO YUUTEIIS.

Ouenka «2» CTaBUTCS, €CJIH YUCHUK:

1. He onpeaenun caMOCTOSTENbHO 1LIE€Jb OIBITA: BBINOJIHWI pabOTy HE IOJHOCTHIO, HE
MOJATOTOBWJI HY)KHOE 000pYJOBaHHE M OOBEM BBIMOJTHEHHON 4acTh pabOThl HE MO3BOJSET
CeNaTh MPAaBUIIbHBIX BBIBOJIOB.

2. OnbIThl, U3MEpPEHUS, BBIYUCICHUS, HAOIIOCHHSI IPOU3BOIUIINCH HETIPABUIIBHO.

3. B xome pabGoTel W B OT4YeTe OOHAPYXWIHCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMEYEHHBIE B TPEOOBAHMSX K OLEHKE «3».

4. TlomHOCTBbIO HE CyMen HadaTb U O(QOPMUTH OMBIT; OTCYTCTBHE SKCIIEPUMEHTAIbHBIX
YMEHUH; He co0III01all Wil Tpy0o Hapyman TpeOoBaHUs 0€30MaCHOCTH TpyAa.

Kpurepun onieHKH TeCTOBBIX 32IaHHH ¢ TOMOIIBIO KO3 puunenTa ycsoenus K
K=A:P,rne A — 4ucio npaBUIbHBIX OTBETOB B TECTE
P - o6miee uncno oTBETOB (3a1aHUI)

Koaddunment K OneHka
09-1 «5»
0,8-0,89 «4»
0,7-0,79 3»
Memnee 0,7 «2»

Conep:xkanue yueOHoro npeamera B 10—11 kiaaccax
10 KJIACC
BBenenue.
Mecto Kypca «061ua;1 OMOJIOTHS» B CHCTEME CCTCCTBCHHO-HAYYHbIX NHUCHUILIINH, a TAKKXC B
OMOJOTUYECKUX HayKax.
Paznen |
I[MPOUCXOXIEHUE 1 HAYAJIBHBIE DTAIIbI PASBUTUSA )KM3HU HA 3EMIJIE.
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['mama 1

MHOTOOBPA3BUE JKHBOI'O MWPA.OCHOBHBIE CBOHMCTBA KHBOH
MATEPUH

YpoBHU Opranu3anum ;ku3Hu Ha 3emJie

Kuzep kak Gopma CymecTBOBaHMS MAaTEPHH; OMPEICIICHUsS TOHSATUS <OKU3HBY». JKU3Hb U
YKUBOE BEILIECTBO; KOCHOE M OMOKOCHOE BellecTBO Onocheprl. YPOBHU OpraHU3aIlMH >KUBON
MaTepUd W TPUHIUINBI WX BBUICICHUS; MOJICKYJISIPHBIA, CYOKJICTOYHBIN, KJICTOYHBIH,
TKaHEBBI M OPraHHBIA, OPTraHW3MEHHBIN, IMOMYJISIMOHHO-BHIOBOH, OHOLICHOTUYECKUNA U
OounochepHbIl yPOBHHM OpPTaHU3AIUN KUBOTO.

Kpurtepun kuBbIxX cucreM EIMHCTBO XMMHYECKOTO COCTaBa JKMBOW MaTE€pPUHU; OCHOBHBIE
TPYNIbl XUMUYECKHX JJIEMEHTOB M MOJIEKYI, OOpa3yrolue >KMBOE BEIIECTBO Ouochepsl.
Knerounoe ctpoenue opranu3smoB, Hacensoomux 3emito. OOMeH BemiecTB (MeTaboIn3M) U
caMoperyisiiiisi B OHOJOTMYECKMX CHCTEMax; IOHATHE O TOMEOCTa3e Kak yCIOBUHU
CyIIECTBOBaHUS  KMBBIX  cucTteM. (CaMOBOCIPOM3BEIECHUE;  HACIEACTBEHHOCTb U
M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBAHUS KUBOW MaTEPHUH, UX MPOSIBICHUS HA PA3TUUHBIX
YPOBHSIX OpraHuzaiuu >kuBoro. Poct u passutue. Pazapaxkumocts; ¢popmbl U30HpaTenbHON
peakuuMyu OPraHM3MOB Ha BHEIIHUE BO3JICHCTBUS (OE3YyCIIOBHBIC W YCIOBHBIC PEQIICKCHI;
TaKCHUChI, TPONU3MbI U HAcTUM). PUTMHUYHOCTH MPOIECCOB  KU3HEACATEIHLHOCTH;
OMOJIOTMYECKHE PUTMBI U WX aJalNTUBHOE 3HAYeHHE. J[MCKPETHOCTh JKMBOTO BEIECTBA U
B3aMMOOTHOIICHHE YacTH M IeJoro B OHocucTeMax. ODHEPro3aBHUCHUMOCTh IKHBBIX
OpPraHu3MOB; ()OPMBI TOTPEOJICHUS YHEPTHH.

I'maBa 2

BO3HUKHOBEHMUE )KU3HU HA 3EMJIE

HcTopust npeacTaB/ieHUuil 0 BOSHUKHOBEHHUH KU3HU Ha 3emuie.

Mudonornueckue mnpeacrapineHus. [IpencraBneHuss Apuctorens, OMIEAOKIA W APYTUX
AHTUYHBIX y4eHbIX. [lepBble HaydHBIE TONBITKH OOBACHEHHUS CYIIHOCTH M Ipolecca
BO3HUKHOBeHUs ku3HU. OnbiTel @. Penu, B3rmsaner Y. Tapses, . Huarema; sxcriepuMeHTHI
JI. Tlacrepa. Teopuu BeuHoctu xu3Hu I'. Puxtepa u apyrux yuensix (I'. I'empmromsi, I
Tomcon, C. Appenuyc, II. JlazapeB). MarepuanucTuyeckue NPEICTABICHUS O
BO3HUKHOBEHMHU KU3HM Ha 3emuie. lIpeanocbulku BO3HUKHOBEHUS JXU3HU Ha 3emiie:
KOCMHUYECKHE U TUTAaHETapHbIE MPEANOCHUIKN; XUMAYECKHUE MPETOCHUTKH SBOJIIOIIMN MATEPUHI
B HaIlpaBJICHUU BO3ZHUKHOBEHUSI OPraHMYECKUX MOJIEKYII: IepBUYHAsI aTMOC(hEepa U SBOTIOIHUS
XUMHUYECKUX DJIEMEHTOB, HEOPTaHMUYECKHMX M OPTraHWYECKMX MOJIEKYJ Ha pPaHHHUX dTarax
pa3BUTHS 3EMIIH.

CoBpeMeHHbIE MPEACTABIEHUS 0 BOZHUKHOBeHUM :ku3Hm; Barmaner 3. [ldmrorepa, Ix.
DnieHa. DBOMIONUS XUMUYECKUX SJIEMEHTOB B KOCMHYECKOM MpocTpaHcTBe. OOpa3zoBaHue
MJIaHETHBIX cucTeM. [lepBuuHast armocdepa 3emian W XUMHUYECKHE TMPEIMTOCHUTKH
BO3HUKHOBEHHUSI ®KU3HHU. VICTOUHMKHN HEPTUU U BO3PACT 3eMIIU. Y CIOBUS CPelbl HAa APEBHEN
3emne; Teopus A. W. Omnapuna, ombitel C. Mwuiepa. XuMuyeckas SBOJIOIUS.
Heb6uonornueckuii CHHTE3 OPraHMYECKUX COSAMHEHUN.

Teopum npoucxo:xaeHus NporodmonoaumMepos. Tepmuueckas Teopus. Teopust aacopOLUu.
3nayenue pabot C. ®okca u Jx. bepnana. Huskoremneparypnas teopust K. Cumonecky u
®. [lenema. KoanepBaTHple KamM W HMX JBOJIONUA. T€OpHUM  IPOUCXOXKICHUS
IPOTOOHONOIMMEPOB. CBoiicTBa  KoalepBaToB: peakuuu oOMEHa  BEUIECTB,
camoBocrpousBeaenue. ['unoresa mupa PHK. DBomtonns nporodbuoHTOB: (popmMupoBaHuE
BHYTPEHHEH Cpeibl, TMOSBJICHUE KaTalu3aTOPOB OPraHWYECKOM MPUPOABI, SBOJIOLHUS
HHEPreTUUECKUX CUCTEM U MeTa00JIM3Ma; BOSHUKHOBEHHE T€HETUYECKOT0 KOJIa.

IBOJIOLUSA IPOTOOHOHTOB.

Bo3HUKHOBEHHE PHEpPreTHYecKux cucreM: poib nupodocdara. OOpa3zoBaHHE MOJIUMEPOB;
3HAYeHHE HecnennupuIecKoit KaTaJINTHYECKON aKTUBHOCTH HOJIUIIETI TH/IOB.



CoBeplIeHCTBOBaHHE METa0OIMYEeCKUX peakiuid. Ponb 53HEpPruM COJHEYHOIO CBETa;
BO3HHKHOBEHHE (DOTOCHHTE3A.

HavyanbHble 3Tanbl OMosiormveckoit 3sosawonuu. [Ipokapuornueckue kinetku. Teopus
CUMOMOTCHETUYECKOTO TMPOUCXOKICHUS JYKApUOTHUYECKOM KJIETKM U €€ J0Ka3aTelbCTBa;
BO3HMKHOBEHHUE (DOTOCHHTE3a, 3yKapHOT, MOJIOBOT0 MPOIEcCca U MHOTOKJIETOUHOCTH. Teopun
MIPOMCXOKICHUSI MHOTOKJIETOYHBIX opraHu3moB (3. I'ekkenb, M. M. MeunukoB, A. B.
HBanos).

Paznea |1

YYEHHUE O KJIETKE

I'maBa 3

XUMHNYECKAS OPTAHU3ALMA KJIETKHA

Heoprannyeckue BemecTBa.

Heopranuueckne MoOJEKyapl SKMBOrO BellecTBa. Boja, ee XUMHYECKME CBOWCTBA W
Ouosornyeckas poJib: PACTBOPHUTENb TUAPOPHIBHBIX MOJEKYJ, Cpelda MpOTEKaHUs
OMOXMMHUYECKUX INpeBpalleHuil. Ponb BOAbl B KOMIIAPTMEHTAIU3ALMHA U MEKMOJIEKYIIIPHBIX
B3aUMOJECHCTBUAX, Teruoperyasuuss u ap. Colu HEOPraHMYECKUX KHUCIIOT, UX BKJIAJ B
o0ecrneyeHre MpoLeccoB KUZHEACITEIbHOCTH U MOAJIEp>)KaHne roMeocTas3a. Pojib KaTHOHOB U
AQHMOHOB B 00€CIIEUEHUH MPOLIECCOB KHU3HEAEATENbHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHUE;
OCMOTHYECKOE IOCTYIJIEHUE MOJIEKYJI B KJIIETKY. By epHble cUCTEMBI KIETKU U OpraHu3Ma.
Opranuyeckue BemecTBa. OpraHndeckue MojeKynbl. bruonornyeckue noaumepsl — OEINKH.
CrpyKTypHasi opranu3anusi MOJIeKyJ Oeska: epBUYHasi, BApUAHThl BTOPUUHOM, TPETUYHAS U
YEeTBEPTUYHASA; XUMHUECKHE CBS3U, HUX YyxaepkuBatomme; (ongunr. CpoiicTBa OesKOB:
BOJIOPACTBOPUMOCTh, TEPMOJIAOMIIBHOCTb, IOBEPXHOCTHBIN 3apsii U JpYrue; JeHaTypaius
(oOpatumass u HeoOpaTumas), peHaTypamnuss — OHOJOTHYECKH CMBICT M MPAKTHUECKOE
3HaueHue. DyHKIUU OENKOBBIX MOJIEKYNl. buosnormueckue karamuzatopbl — O€NKH, UX
KJaccu(uKkalus, CBOWCTBA M pOJb B 00ECHEUEHUM IPOLIECCOB >KU3HENESTEIbHOCTH.
Perynstopnas u wuH(POPMALIMOHHO-KOMMYHHMKATHUBHAsi pOJb OEJKOB; TPAaHCIOPTHBIE U
JIBUTaTeJIbHbIE OETIKU; aHTUTEIA.

VYrineBoabpl B KU3HU PAcCT€HUM, >KMBOTHBIX, TPUOOB M MHUKpPOOPraHu3MoB. CTpPYKTYpHO-
(GyHKLIMOHATIbHBIE OCOOEHHOCTH OpraHM3allid MOHO- M JucaxapuzioB. CrpoeHue u
Ouosiornueckasi pojb OMOMOIMMEPOB — MOJTUCAXAPUJIOB.

JKupbl — OCHOBHOW CTPYKTYpHBI KOMIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHHMK SHEPIHUU.
OcoOeHHOCTH CTPOEHHSI XUPOB M JIMIOUJOB, JIEXkKAIIWEe B OCHOBE HX (PYHKIHMOHAJIBHOMN
AKTUBHOCTH Ha YPOBHE KJIETKH U LIEJIOCTHOTO OpraHU3Ma.

Hyxnennossie kucnotsl. [JHK — Mosiekyiibl Hacne1ICTBEHHOCTH; UCTOPUS U3yYEHHUs. Y POBHU
CTPYKTYpPHOM  OpraHm3alMy;  CTPYKTypa  IOJMHYKJICOTUIHBIX  II€NeH,  IpaBUIO
KOMIUIEMEHTapHOCcTH — npaBwiio Yapradda, npoiinas cnupans (k. Yorcon u @. Kpuk);
6uonornyeckas ponas JIHK. I'eHeTndeckuii koJ, cBOMCTBa KoJa. I'eH: CTpyKTypa U QyHKIUY;
rensl, koaupytomue PHK, MoOuiabHbIE reHeTndYeckue 3JIeMEeHThl. | €HOM; TeHOM 4YelloBeKa.
PHK: wuHpopmanMoHHblE, TpaHCIOpPTHBIE, pUOOCOMANbHbIE, KaTaIUTUYECKUE U
perynstopusie. Penymmkanus JJHK, nepenaya nacinenctBeHHON HHGOPMAIIIU U3 TIOKOJIEHUS
B IIOKOJICHUE.

['naBa 4

PEAJINBAIIAS HACJEJICTBEHHON HHOOPMAIIUU.METABO.JIN3M
Aaboau3m COBOKYITHOCTh PEaKIMi OMOJIOTHYECKOTO CUHTE3a —IUIACTUYECKH OOMEH, WITH
aHabonmmu3M. Perynsius akTHBHOCTH T€HOB MPOKAPUOT; OMEPOH: OMEPOHBI MHAYIIHOETbHBIC U
penpecubenbHble. Perynsuus akTUBHOCTM Te€HOB JykapuoT. CTpyKTypHas 4YacTh T€Ha.
PerynstopHass 4acTh TeHa: TMPOMOTOPBI, BHXaHCephl M  HUHCymsATOphl. Ilepemaua
HACJIEICTBEHHOW MH(OpPMalMK U3 A]pa B LIUTOIIa3My; TPaHCKPUIILUS, TPAHCKPUIIIIUOHHbBIE

daktopsl. Crpykrypa JIHK-cBsspiBatonux OenkoB. Ilponeccunr PHK; crnaiicunr,
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QIbTEPHATUBHBIN CIUIAHCHHT, OMOJIOTHYECKUN CMBICT M 3HaueHuEe. MexaHu3M oOecreueHHs
cuHTe3a Oenka; TPaHCIAIUA, €€ CYIIHOCTh W MexaHu3M, crabunbHocTh HPHK m xoHTpONH
IKCIIPECCUN TEHOB.

Karanmutuuecknii xapaktep peaknuidi oOMeHa BemiecTB. Peanmuzarusi HacieICTBEHHOM
uHpOopManuu: ONOTOTHYECKUI CUHTE3 OEIKOB U IPYTUX OPraHMYECKUX MOJIEKYT B KJIETKE.

Karaboau3m.DHepretuueckuii  oOmeH;  crpyktypa u  ¢yHkuuu ATD.  Drans
HHEPTreTHYECKOro oOMeHa. ABTOTPO(HBIN U reTepoTpoHBIN TUIBI 0OMeHa. AHa’poOHOE U
a’po0HOe paclIelyIeHue OpraHMyeckux Moiiekyi. I[loaroToBuTenbHbIN 3TaM, pojib JIM30COM;
HenoJiHoe (OeckucinopogHoe) pacuierienue. [lonHoe KuciopoaHoe OKUCICHHE; JIOKATU3aus
IIPOLECCOB B MUTOXOHIpHsX. CONpPsDKEHNE PacILEIUIEHHs TII0KO3bl B KIIETKE ¢ paclaioM U
cuarezom AT®. KommapTMmeHTanuzamusi MOpOIECCOB MeTadoiau3Ma M JIOKAIHU3aLus
cneunduyeckux (GpepMeHTOB B MeMOpaHax ONpeNeleHHBIX KIETOYHbIX CTPYKTYp. [loHsTHE O
rOMeOCTa3e; IPUHLMUIIBI HEPBHOM M HHAOKPMHHOW pEryjsiliUUd IPOLECCOB IIPEBPALLCHUS
BEUICCTB U DHEPTUU B KIIETKE.

ABTOTpOQHBIH THI o0MeHa BemecTB. DorocuHTe3. cBeToBas (asza U 0COOEHHOCTH
OpraHu3alMi TUIAKOUAOB I'paH, SHEpreTudeckas LEHHOCTb. TeMmHoOBas (a3a (oTocuHTe3a,
IPOIIECCHI, B HEH MPOTEKAIOIIHE, UCIIOIb30BaHUE SHEPTHH. THUIIBI POTOCHHTE3a M UICTOUHUKU
BOJIOpOJia AJisi 00pa30BaHUSI OPraHUYECKUX MOJIEKYI; pEaKIMi CBETOBOW W TEMHOBOU (a3bl
¢dorocuHTe3a. XeMOCHUHTES.

I'naBa 5

CTPOEHHUE N ®YHKIIMU KJIETOK

IIpoxkapuornueckas kierka.llpenMer u 3agaun UUTOJOrMU. MeETOABI M3YyYEHHS KIIETKH:
CBETOBAs U 3JIEKTPOHHASI MUKPOCKONHUSL; OMOXUMHUYECKHUE NMMMYHOJIOTHYeCKHe MeTo Ibl. [IBa
TUIA KJIETOYHOM OpraHu3alluy: MPOKAPUOTUYECKHE M dyKapuoTHueckue kieTku. CtpoeHue
LUTOIUIa3Mbl OaKTepUaAIbHOW KJIETKM; JOKaau3auus (EepMEHTHBIX CHUCTEM M OpraHu3auus
MeTaboan3Ma y MpoKapuoT. ['eHeTndeckuid ammapaT OakTepuii; 0COOCHHOCTH peaH3aliu
HaclecTBeHHOM HHpopMaru. OCOOEHHOCTH JKU3HEESITEIbHOCTH OAKTEpHid: aBTOTPO(HBIE
U rerepoTpodHble  OaKTepuH;  a’poOHBIE W aHa’pOOHBIE  MHUKPOOPTaHU3MBEL.
CriopoobpazoBaHue M ero OHoJOrMyeckoe 3HaueHue. Pa3MHOXeHHe; MOJIOBOW mpolecc y
OakTepuil; pekoMOMHAIMU. MeCTO U PoJIb MPOKAPUOT B OMOIIEHO3aX.

JykapuoTnyeckasi KJierka. lluromnazMa »yKapHOTHUECKOW KieTKH. MeMOpaHHBIN
MPUHLIAII OPraHU3alluu KJIETOK; CTPOEHHE OMOJIOrMuecKoil MeMOpaHbl, MOPPOIOTUYECKUE U
(GyHKLIHMOHATIbHBIE OCOOEHHOCTH MEMOpaH pa3iM4yHBIX KJIETOYHBIX CTPYKTYp. OpraHeibl
LUTOIJIA3Mbl, HMX CTpyKTypa U (yHkumu. HapyxHas nuTonnazMatudeckass memOpaHa,
SHJOIUIa3MaTUYECKasl CEThb, anmapar I oiabIKH, JIM30COMBI; MEXaHW3M BHYTPUKIETOYHOIO
MUIIEBApEHUsl. MUTOXOHIPUN — SHEPreTUYECKUE CTAHLUH KJIETKH; MEXaHU3MbI KJIIETOYHOTO
nbixaHus. PubGocombl M uX ywyacTHe B Mpoleccax TpaHCHAnuu. KieTouHbsld IeHTp.
OpraHousipl ABW)KEHHUS: JKTYTUKM M pecHHYkd. Llurockener. CrnenuanbHble OpPraHOMIbI
IIUTOIUIA3MbI: COKpAaTUTENbHbIE BAaKyoJIM U Ap. B3auMoneiicTBre opraHouioB B 0o0ecrieYeHun
IIPOLIECCOB META00IU3MA.

KnertouHoe sapo — LEHTpP YOPABIEHUS >KU3HEACATEIbHOCTBIO KIETKH. CTpYyKTypbl
KJIETOYHOTO siApa: saepHas o0oyiouka, XpOMAaTUH (TFE€TEpOXPOMATUH U DBYXPOMATHH),
anpeinko. Kaproruiazma; XMMHUYECKHI COCTaB M 3HAYEHHUE M KU3HEAEATEIBbHOCTU sIpa.
HuddepennmanpHas akTUBHOCTh T€HOB; 3yXpOMaTHH. XpoMocoMbl. CTpyKTypa XpoMOCOM B
pa3iIMyYHbIE MEPUOABI XKU3HEHHOIO LMKJIA KIIETKH; KapHOTHUIl, MOHATHE O T'OMOJIOTMYHBIX
XpoMmocomax. J[uTmonIHbIN ¥ TarTOMIHBIA HA0OPBI XPOMOCOM.

KusHeHHbIH DMK KiIeTKH. [lesenne kierok. KileTku B MHOTOKJIETOYHOM OpraHu3Me.
[Tonsitne o muddepeHIMpoBKe KIETOK MHOTOKJIETOYHOTO opraHu3Ma. JKU3HEHHBIA ITHKI
KJIeTOK. TKaHu opraHu3Ma ¢ pa3HOH CKOPOCTBIO KJIETOYHOI'O OOHOBIJIEHUS: OOHOBIIAIONINECS,
pactymue U crabuwibHble. Pa3zMHOXKEHHE KIeTOK. MUTOTHYECKMH ULUKI: uHTepdaza —
HepuoJl MOATOTOBKU KIIETKH K JeneHuto, peaymmmkanus JJHK; muto3, ¢assl MuroTnyeckoro
JIeJIeHNs U Mpeo0pa3oBaHMs XpOMOCOM B HUX. MexaHu3M o0pa3oBaHUs BepeTeHa JeJIeHUs U
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pacxXoXJeHus JIOYEpHHUX XpoMocoM B aHadasze. buomormueckuit CMBICT MHTO3a.
buonorndeckoe 3HaueHne MUTO3a (Oecroyioe pa3sMHOXKEHUE, POCT, BOCIIOJIHEHUE KIIETOYHBIX
noTepb B (PU3MOIIOTUYECKUX U MATOJIOTMYECKHX YCIOBHAX). Peryssius >KM3HEHHOTO IMKIIA
KJIETKA MHOTOKJIETOYHOro opranusma. Maktopsl pocTa. 3anporpaMMHUpPOBaHHas KIETOYHAs
rufenp —anonTo3; perymsinus amomnrto3a. lloHstTme o pereHepanuu. Hapymenus
UHTCHCUBHOCTH KJIETOYHOTO pa3MHOXEHHUS U 3a00jieBaHMsI 4YeJOBEKa U JKUBOTHBIX:
TpoduvecKre s3Bbl, JOOPOKAUECTBEHHBIE U 3JI0KAYECTBEHHBIE OMYXOJIH U JIp.

Oco0eHHOCTH CTPOEHHs PACTUTENbHBIX KJETOK; BaKyOJU U INIACTUABL. Buasl nmiuactum; ux
CTpYKTypa U (QyHKIIMOHAIbHBIE 0cOOCHHOCTH. Kierounas crenka. OCOOEHHOCTH CTPOCHHS
KJIETOK I'pr0O0B. BriltoueHus, 3HaueHue U poJib B METa00IHU3ME KIIETOK.

KieTrouHasi Teopusi CTpoeHHs OPraHu3mMoB. VicTopus pa3BUTHS KJIETOUHOU TEOPUU; PAOOTHI
M.IIneitnena, T. [lIBanna, P. bpoyna, P. BupxoBa u apyrux y4eHbix. OCHOBHbBIE MOJIOKEHUS
KJICTOYHOW TEOpPUHU; COBPEMEHHOE COCTOSHHUE KJIETOYHOM TEOPUU CTPOCHHUS OPIraHHU3MOB.
3Ha4yeHue KIETOYHOU TEOpUH JJIsl pa3BUTHS OMOJIOTHH.

Hexuerounas ¢gopMma xKu3HH. BUpycbl — BHYTPHUKJIETOYHBIE NTAPa3UThl HA T€HETUYECKOM
ypoBHe. OTKpBITHE BUPYCOB, MEXaHU3M B3aUMOJICHCTBUS BUPYCA U KJIETKU, MH(EKLIMOHHBINA
nporiecc. BepTUKanbHBIA W TOPU3OHTAIBHBIM THII TEpeNayd BHPYCOB. 3ab0JeBaHUs
KMBOTHBIX M pacTE€HUll, BbI3bIBa€Mble BUpycaMu. BupycHbie 3a00eBaHMs, BCTpEeYatOLUecs y
yenoBeka; rpum, renatut, CIIMI. bakrepuodaru. Ilpoumcxoxaenue BUpycoB. Mepsl
npopMIAKTUKU PACIPOCTPAHEHUS BUPYCHBIX 3a00JI€BaHUI.

Pazpen 111

PASMHO>XEHHME U PA3BUTUE OPI"AHI3MOB

I'naBa6.

PASMHOKXEHHUE OPI'AHU3MOB.

BecnoJsioe pazmHoxkeHue. DopMbI 6€CITOIOTO Pa3MHOKEHUS: MUTOTHYECKOE JISTICHHE KIICTOK
OJIHOKJIETOYHBIX; CIIOpPOOOpa3oBaHKe, MOYKOBAHWE y OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHW3MOB; BETETATHBHOC pPAa3MHOXKEHUE. bBHONOTHMYECKH CMBICT W 3BOJIOIUOHHOE
3HaYCHHE OECITOJIOr0 Pa3MHOKEHUS.

ITosi0BOE pa3mMHOKeHHE

[TonoBoe pa3MHOXKEHHE pPAaCTEHUIl W JKUBOTHBIX; OHMOJOTHUYecKHil cwmbici. [‘amerorenes.
[Teproasl oOpa3oBaHMs IOJIOBBIX KIETOK: pa3sMHOXKEHHE W pocT. Ilepwon co3peBaHus
(meiio3); mpodasza-1 u mporecchl, B HEW MNPOUCXOMASIINE: KOHBIOTAIHs, KPOCCHHTOBE.
MexaHu3M, TEHETHYECKHWE TIOCIEACTBUS U OWOJOTUYECKHM CMBICT KpPOCCHHTOBEpA.
buonornueckoe 3HaueHue W Ouonormyeckuit cmeicn Meinosza. Ilepuon dopmupoBaHus
MOJIOBBIX KJIETOK; CYIIHOCTh U OCOOeHHOCTH TeueHHs. OCOOEHHOCTH CIiepMaToOTreHe3a H
oBoreHe3a. OceMeHEHHE U OIUIOJOTBOpEeHHE. MOHO- M MOJHCIEPMHUS; OHOIOTHYECKOe
3HaueHue. HapykxHoe W BHYTpPeHHEE OIUIOAOTBOpeHHe. I[lapreHoreHes. DBOIIOIMOHHOE
3HAUEHUE MOJOBOTO PA3MHOKEHHUSI.

['maBa 7

NHANBUAYAJIBHOE PABBUTUE OPITAHU3MOB(OHTOT'EHE3).

Kparkue ucropuyeckue ceegenusi. «lcropus pazsutus xuBoTHbix» K. M. bapa u yuenue
0 3apOJIBIIEBBIX JTUCTKAX. DBOTIONMOHHAsA SMOprosorust; padbotsl A. O. KoBanesckoro, 1. U.
MeunukoBa u A. H. CesepueBa. CoBpeMeHHbIE MPEACTABICHUS O 3apOJIBIIIEBBIX JTHCTKAX.
HpI/IHHI/IHBI Pa3sBUTHA 0€ECII03BOHOYHBIX U IT03BOHOYHBIX )KUBOTHBIX.

OMOpPHOHAIBHBIH Nepuoa pa3BUTHS. TUNBI SHIEKICTOK; MOJSAPHOCTb, pacHpeieseHue
KCJITKA W TCHECTUYCCKHUX JCTCPMHHAHT. O060104YKH ﬂﬁ].[a; AKTHUBalLUs OIINIOJOTBOPCHHBIX
AWNEKIeTOK K pa3BuTHIO. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJIEHUS; TOTUIOTEHTHOCTH
OmacTomMepoB; 00pa3oBaHHWE OJHOCIOMHOrO 3apofbliia — Omactynbl. [acTpyssmus;
3aKOHOMEPHOCTH 00pa30BaHUsl ABYXCIOWHOTO 3apojiplllla — TacTpyJbl. 3apobllIeBblie
JUCTKM M UX JanpHedmas aud@epeHIpoBKa; TOMOJIOTHS 3apOJbIIIEBBIX JIMCTKOB.

[TepBuyHbI opranoreHes (Helpyssaus) U AaabHelmas AudQepeHIpoBKa TKaHeH, OpraHoB
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U cucreMm. Perynsamus >MOpPHOHAIBHOTO pAa3BUTHUSA, JETEPMHUHALMS W AIMOpPUOHATBHAS
MHAYKIUA. ['eHeTHYecKuid KOHTpPOJb pa3BuTHA. Pojb HEpBHOM M SHIAOKPUHHON CUCTEM B
o0ecrie4eHnH YMOPUOHATIBHOTO PAa3BUTHSI OPraHU3MOB.

IMocTaMOpHOHANBLHBIN MEePHO Pa3BUTHA. 3aKOHOMEPHOCTH MOCTIMOPHUOHAIILHOTO Mepro/ia
pa3sBUTHSL. [Ipsimoe pa3BUTHE; JOPENPOAYKTUBHBIM, PEeNpOLYKTUBHBIN u
MOCTPENPOAYKTUBHBIN mepuonbl. Hempsimoe pa3BuTHe; NMOJHBIA W HEMOIHBIA MeTamopdo3.
buonornueckuii cMbICH pa3BUTHs ¢ MeTamopdo3oM. CTaauu MOCTIMOPHUOHATILHOTO PA3BUTHS
OpU HENpSMOM pa3BUTUU (JIMYMHKA, KyKoJika, umaro). CrapeHue U cMmepTh; Ouojorus
MPOAOJIKATEIIBHOCTH KU3HH.

O0mme 3akoHOMepHOCTH Ppa3BuTHsi. CXOICTBO 3apojbllied W  AMOpPHOHAIBHAS
quBepreHuus npusHakoB (3akoH K. bapa). buorenermueckuit 3axkon (3. I'ekkenp um K.
Mronnep). Paborel akamemumka A. H. CepepueBa 00 53MOpHOHAIBHOW HW3MEHYMBOCTH
(UI3MEHYMBOCTh  BCEX  CTAJUA  OHTOIEHE3a; KOHCEPBATHMBHOCTH  PAHHUX  CTaAUU
SMOpPUOHAIBHOTO Pa3BUTHSA; BO3HUKHOBEHHE W3MEHEHMI Kak MpeoOpa3oBaHUN cTaauit
Pa3BUTHS U TIOJIHOE BBINAJICHHUE MPEIKOBBIX MPU3HAKOB).

Pa3BuTne opranusmMa u okpy:kawomasi cpeaa. Ponb (dakTopoB okpykaromieil cpeasl B
SMOPUOHAILHOM W TOCTAIMOPHUOHAIBEHOM pa3BUTHH oOpraHu3Ma. KpHTHYecKue mepruoIbl
pa3BuTHs. BiusHue WM3MEHEHUMH TOMeocTa3a OpraHuM3Ma MaTepu U IUI0Jla B PE3yJbTaTe
BO3JICUCTBUS TOKCUYECKUX BEIIECTB (Ta0AYHOTO JbIMA, aJIKOTOJIsl, HAPKOTUKOB U T. JI.) Ha XOJ
SMOPHUOHAIIBHOTO U MOCTIMOPHOHATBHOTO IEPUOAOB Pa3BUTHUS(BPOKACHHBIE YPOICTBA).
Perenepauusi. Ilonstue o pereHepanuy; BHYTPUKJIETOYHAs, KJIETOYHAs, TKaHEBas M
opraHHas pereHepauus. Dusuonoruyeckas M penapaTuBHas pereHepanus. OBOJIIOLHUS
CITOCOOHOCTH K PEreHepallii Y MO3BOHOYHBIX JKUBOTHBIX.

Paznea IV

OCHOBBI 'EHETHUKHA 1 CEJIEKIIMA

I'naBa 8

OCHOBHBIE NIOHATUSA TEHETUKHA

[IpeacraBnenuss ApeBHUX O POACTBE M XapakTepe Mepelayd MPU3HAKOB W3 MOKOJIEHUS B
MOKOJICHHE. B3risiibl CpeIHEBEKOBBIX YUYEHBIX HAa MPOLIECCHI HACIEIOBAHMS IPU3HAKOB.
Hcropust pazsutus reHeTukd. OCHOBHBbIE NOHATUSI TeHETUKH. [IpU3HaKu U CBOWCTBA; I'EHBI,
ajuieNbHbIe TeHBbl. ['OMO3UTOTHBIE W TETEPO3UTOTHBIE OpPraHu3Mbl. ['€HOTHUN U (EeHOTHI
opranu3Ma; TeHO(hOH]I.

['naBa 9

3AKOHOMEPHOCTHU HACJIEAOBAHUSA ITPU3HAKOB.

I'mOpunonoruyeckuii MmeToa U3yuyeHusi HacjaeqoBaHus npusHakoB I',Menaeas. Meroabl
M3Yy4YEHUsl HACIEACTBEHHOCTH M U3MEHUYMBOCTU. YUHcCTass TMHUSA: 1TOpoaa, copT. IIpuHIunel u
XapakTepucTuka rudpumonorunyeckoro merona I'. Mennaens. Jlpyrue reHeTUUECKHE METOIBI:
LUTOT€HETUUECKU I, T€HeaJornueckuii, Metoasl uccneaopanus JJHK.

3akonbl MeHnjeJisi. 3aKOHOMEPHOCTH HACJIEI0BaHMS TPU3HAKOB, BhIsIBJICHHBIE [ . Menaenem.
Monorubpunnoe ckpemBanue. [lepsoiii 3akon Menens — 3akoH nomuHupoBaHus. [TonHoe
Y HETOJHOE JOMUHHMPOBAHHE; MHOKECTBEHHBIN auienu3M. Bropoli 3akoH Mennens — 3aKkoH
paciieruieHus. 3aKOH YUCTOTHI TaMET U €ro UTOJIIOTUYECKOe 000CHOBaHHE. AHATU3UPYIOIIEe
cKkpemyBaHue. J{urubpuaHoe U NOJUrHOpUIHOE CKpEIMBaHME; TPEeTUM 3aKoH Menaens —
3aKOH HE3aBHUCHUMOTO KOMOMHHUPOBAHHSI.

XpoMOCOMHAsI TeOpUsl HACJEACTBEHHOCTH. [pynmbl cuemieHuss reHoB. CHEMIEHHOE
HacjeJ0BaHWe Mpu3HaKkoB. 3akoH T. Moprana. [lonHoe M HEMOJHOE CLEIJIEHUE TEHOB;
pPacCTOAHUE MEXy T€HaMU; TeHETUYECKHE KAPThl XPOMOCOM.

I'eneruxka nmoJia. HaciegoBanue, cuenjieHHoe € 1moJioM. ['eHeTnueckoe OnpeeseHue moa;
TOMOTAMETHBIA M TE€TepOraMeTHBIM TOJI. ['eHeTHYecKas CTPYKTypa IMOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIUICHHBIX € ITOJIOM. [ €eHETHUECKUE KapThl XPOMOCOM Y€EJIOBEKA.
XapakTep HaclIeJOBaHHMS NPU3HAKOB Y 4YeENOBEKa. ['€HHbIE M XPOMOCOMHBIE AHOMAIUU
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YellOBeKa W BBI3bIBaEMble MMM 3a0osieBaHus. Mepbl NpOQHUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUH YeTIOBEKa.

I'eHoTnn kak wnejocTHasi cucremMa. B3aummopeiicTBHe reHoB.I'€HOTHUII Kak LEIOCTHAs
cuctema. BszaumoneiicTBue aiieNnbHbIX (AOMHUHUPOBAaHUE, HEMOJIHOE JIOMUHUPOBAHUE,
KOJOMHUHUPOBAHUE U CBEPXIOMUHMPOBAHKE) U HEAUIENbHBIX (KOMIUIEMEHTAPHOCTh, SIUCTA3
U TOJUMepus) TEeHOB B oONpeleneHud mnpusHakoB. [lnmeilorporusa. OKcnpecCMBHOCTh U
IIEHETPAHHOCTb I'EHAa.

I'maBa 10

3AKOHOMEPHOCTHU UBMEHYNBOCTMN.

HacaeacrBeHHasi (reHOTHNUYeCKasi) M3MeHUYMBOCTb. OCHOBHBbIE (POPMBI M3MEHUYHBOCTH.
['enoTunuueckass U3MEHYUBOCTh. MyTanuu. ['eHHbIe, XpPOMOCOMHBIE U TE€HOMHBIE MYTAIlUU.
CBolicTBa MyTallMii; COMaTUYECKHME WU TE€HEpAaTHBHbIC MyTalMu. HeWTpanbHble MyTallWu.
[lonyneranbHble W JeTanbHble MyTanuu. [lpuuMHBI W YacTOoTa MYyTalUi; MyTarcHHBIC
dakTopbl. DBOMIOIMOHHAS POJIb MYTAllMil; 3HAYEHHE MYTalUi ISl NPAKTHKU CEIbCKOTO
xo3siicTBa M OWoTexHomornu. MyrareHHble ¢akTopbl. KoMOWHATHBHAS W3MEHYHBOCTB.
YpOBHH BO3HHMKHOBEHHS pAa3jIMYHbIX KOMOMHAlIMA TE€HOB M HX pOJIb B CO3JIaHUU
FEHETUYECKOT0 pa3Hoo0pa3us B mpejenax Buja (KpOCCUHIOBEp, HE3aBUCUMOE PACX0KJIEHUE
TOMOJIOTMYHBIX XpPOMOCOM B IIEPBOM U JIOUEPHUX XPOMOCOM BO BTOPOM JEJIECHUHM MENH03a,
OILIOIOTBOPEHUE). DBOJIIOIMOHHOE 3HAUeHHEe KOMOMHATUBHON H3MEHUYUBOCTH.
HenacnencrBennass  (peHoTMnuuyeckasi) HU3MEHYMBOCTb. @DEHOTUNHMYECKAs, WU
Moau(UKaIMOHHAs, HM3MEHUYMBOCTh. Ponb ycloOBUIl BHEWIHEH cpeAbl B Pa3BUTUU U
IPOSIBJIEHUU MPU3HAKOB U CBOMCTB. CBOMCTBA MOAM(PUKALUI: ONPEIEIEHHOCTh YCIOBUSIMU
cpenbl, HaNpaBJICHHOCTb, TPYNIOBOM Xapakrep, He HaciaeayeMmocTb. (CraTtucTuyeckue
3aKOHOMEPHOCTH MOAM(UKAIMOHHON M3MEHUMBOCTH; BAPUALIMOHHBIN PsJl M BapHAIlMOHHAS
kpuBas. HopMa peakuuu; 3aBUCUMOCTb OT T€HOTHUIIA. Y IPABJICHUE IOMUHAPOBAHUEM.

['maBa 11

OCHOBBI CEJEKIIUAN

Co3nanue mopoja KMBOTHBIX M COPTOB pacrenmii. PazHooOpasme m NpOIyKTUBHOCTH
KYJIBTYPHBIX pacTeHuil. LIeHTphl MPOMCXOXKACHUS U MHOro0o0pasus KyJIbTYPHBIX PAacTEHUH.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON N3MEHYMBOCTH.

MeToabl cejleKIMH PAcTeHHMl W KMBOTHBIX: OTOOp M rubpuanzanus; (GopMmbel 0TOOpa
(MHIUBUOYadbHBIA UM MaccoBblil).OTHalieHHass TruOpuau3anus; SBJIEHHE TeTepo3uca.
M cKyCcCTBEHHBINM MyTareHes.

Cenekuuss MUKpPOOPraHusMoB. buorexHonoruss u reHernyeckass uHxeHepus. Cenexuus
MUKPOOPTraHW3MOB Ui MHIIEBOM  MPOMBIIUIEHHOCTH; MOJYYEHUE  JIEKapCTBEHHBIX
MpenapaToB, OMOJOTHYECKUX PETYISATOPOB, AMUHOKUCIIOT.

JlocTHKEeHHA H OCHOBHbIE HANPABJICHUA COBPEMEHHOM CeJeKUHHU. Y CIIEXH TPaAULUOHHON
cenekiuu.  KionupoBanue;  TepameBTHdeckoe — KiIoHUpoBaHue.  Jleddepenumanus
COMAaTHMYECKUX AJIep B PEKOHCTPYUPOBAHHBIX KieTKax. KileTouHblE TEXHOJIOTHH.
['eHeTnyeckass MH)KEHEpUs. 3HAYCHHE CEJNEKIUH JUIsl Pa3BUTUSL CEIbCKOXO3SMCTBEHHOTO
MIPOU3BOJICTBA, METUIIUTHCKOM, MUKPOOHUOIOTHUYECKOM U IPYTUX OTpaciieil MPOMBIIUIEHHOCTH.

11 KJIACC
Pasznea I.
YUYEHHME Ob 5BOJIIOLIMN OPTAHUYECKOI'O MHMPA
I'maBal.

3AKOHOMEPHOCTH PA3BUTHA KHWBOM TPUPOABLIBOJIOIIMOHHOE
YYEHHUE

HcTopust npeacraB/ieHuil 0 pa3BUTHM KU3HHU Ha 3emue

YMmo3putensHble KoHLIENMH AnTHaHoctu: [ludaropa, Dmnenokia, lemokpura, I'unnokpara
u gp. Kpeanmonusm. T'ocmoacTtBo B Hayke NpeICTaBICHHH 00 «U3HAa4YalIbHOMN
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11eJ1ecO00Pa3HOCTH» U HEU3MEHHOCTH KHUBOW MPUPOIbl. Benukue reorpaduueckue OTKPhITHS.
PazButne Omonoruu B 10 napBUHOBCKHU mepuona. PaGorer K. JluHHes mo cuctemaTuke
pPacTEHUHN U JKUBOTHBIX; IPUHLMIIBI JUHHEEBCKOM cucteMatuku. Tpyast K. Krosese u K. ne
Cent-Unepa. Opomonuonnas teopus XK.-b. Jlamapka. [1epBbie pycckue 3BOTIOIMOHUCTHI.
Ilpeanocbliiku BO3HMKHOBeHHMs Yy4denus Y. [lapsBuna. Hoctuxenuss B obnactu
€CTECTBEHHbIX HayK (LUTOJIOTHUs, 3MOpuoorus, (Gpusnka, XUMus, reojorus, OnucaTelbHble
0OTaHMKAa M 300JI0TUS, CPaBHUTEIbHAs AHATOMHUS I[O3BOHOYHBIX, IAJEOHTOJIOTHUA W Jp.);
SKCIeAUIMOHHBIN MaTepuan Y. JlapBuna.

JBoouuoHHas Teopus Jlapsuna.Yuenue Y. /lapBuHa 00 HCKycCTBEHHOM 0TOOpE. POpPMBI
UCKYCCTBEHHOIO O0TOOpa: MeToaudeckuil u Oecco3HarenbHbli 0TOOp. KoppensTuBHas
n3MeHuuBocTh. Yuenue Y. [lapBunHa o ectecTBeHHOM 0TOOpe. BeeoOmas nHauMBUAYyanbHast
U3MEHYMBOCTb, U30BITOYHAS YMCICHHOCTh IOTOMCTBA U OTPaHUYEHHOCTh pecypcoB. bopnba
3a CyIIECTBOBAaHWE: BHYTPHBHIOBAsI, MEXKBHIOBast U O0pb0a ¢ aOMOTHYECKUMH (PaKTOpaMH;
ecrecTBeHHbIN 0TO0p. OOpa3oBaHNE HOBBIX BUJIOB.

CoBpemeHnHble npeacTaB/ieHus 00 38000 MHKPO3BOJIIONMA

Bun — snemeHTapHas 3BOMIOLMOHHAS €IMHULA; KPUTEPUHM M TEHETHYECKAas LEIOCTHOCTD.
[lomynsimuonHast  CTpykTypa BHIa; reorpaduyeckas W OKOJOTHYECKas — M3OJISIHA,
OrPaHMYEHHOCTh pajguyca WHIUBUIYAIbHONW aKTMBHOCTU. POpPMHUPOBAHME CUHTETHUYECKON
Teopun HBoyOLMU. ['eHeTnka M d3BomonMOHHAs Teopus. llomynsauuss — ayeMeHTapHas
9BOJIIOLIMOHHAs enuHKLa. ['eHodoHx nonynsauuil. MaeanbHble U peanbHble MOMYNISALNU (3aKOH
Xapau — BaitnOepra). ['enetndeckue mporecchl B HOMYJSNUIX. Pe3epB HACIeICTBEHHOM
U3MEHYMBOCTU Nonyssiiuid. @opmMel ectecTBeHHOro ot6opa. dopMel ecTeCTBEHHOro 0TOOpA:
JBWDKYIIUH, cTaOunm3upyomuil 1 paspsiBatonmid. [lomosoit ot6op. ITpucnocobiaeHHOCTH
OpPraHu3MOB K cpele oOuTaHMsl Kak pe3yapTaT JEHCTBHS €CTECTBEHHOro oTOopa.
[TpucniocoOuTenbHbIE OCOOEHHOCTH CTPOEHMS, OKPACKM Tejda U IIOBEJIEHUS >KUBOTHBIX.
3abora o0 mnoroMcTBe. OTHOCUTENBHBIH XapakTep MPHUCIOCOOJEHHOCTH OPraHU3MOB.
Muxkpossomtonusi. CoBpeMeHHble npezcTasieHus o Bunooodpazosanuu (C. C. YerBepukos, U.
W.Imanbraysen). Ilytu u ckopocth BU000pazoBanusi; reorpaguueckoe (auionaTpuaeckoe)
M OKOJIOTMYECKOe  (CHMIIATpUYECKOe)  BUJI000pa3oBaHHME.  OBOJIOLUOHHAS  POJIb
Mo UUKALHIA; (PU3HOIOTHYECKUE aJanTaluu. TeMIIbl SBOJIIOLNH.

['nagBa 2

MAKPO3BOJIIOIUA. BUOJIOI'MYECKHUE NNOCJIEACTBUA INTPUOBPETEHUSA
MMPUCIIOCOBJIEHUN

I'maBuble HampaBjieHusi OMOJIOTMYeCKO# 3BoJONMHM. buonornueckuii mporpecc u
6uonoruueckuii perpecc (A. H. Cesepues). [lytu noctukenuss 6M0JI0rHUECKOro mporpecca.
Pe3ynpTaThl  3BOJIOLMHU: MHOrooOpa3ue BHMJOB, OpraHUYecKas  IeJIeco00pa3HOCTb,
MOCTENIEHHOE YCIIO)KHEHNE OpTaHU3aIiH.

Cnoco0bI 1ocTHKeHHs OMOJIOrHYeCKOro nmporpecca.

MakposBotonusi. AporeHes3; CyIHOCTbh apoOMOP(GHBIX U3MEHEHH W MX pOJib B 3BOJIOLHUU.
BO3HMKHOBEHHE KPYNHBIX CHCTEMaTHYECKMX TIPYII JKUBBIX OPraHMU3MOB. AJIIOTEHE3 H
MIPOrPECCUBHOE MPUCIIOCOOJIEHNE K ONpPENEICHHbIM YCIOBHUSAM cyllecTBoBaHus. Kararenes
Kak (opma moCTHXKEHHMS OHOJOrMYECKOro MpPOLBETaHUs Tpynn opraHu3smMoB. OCHOBHBIE
3aKOHOMEPHOCTH  JBOJIIOLIMK: JIUBEPIEHLIMs, KOHBEPIeHLHUs, MapajUleu3M; IpaBHiia
HBOJIIOIMHM TPy opraHu3MoB. 3HadeHue padbot A. H. Cesepuena.

['naBa 3

PA3ZBUTHUE )KU3HU HA 3EMJIE

Pa3Burtue xxu3Hu Ha 3eMJiie B apXelCKOil M POTepo3oiickoii dpax. [lepBbie ciienbl KU3HU
Ha 3emute. CtpomaTtonuTsl. Pa3BuTue *u3Hu Ha 3eMie B IpoTepo3oiickoil ape. IlosBneHue
MIPEJIKOB BCEX COBPEMEHHBIX TUIOB 0E€CIO3BOHOYHBIX KUBOTHBIX. | MITOTE€3bI BOZHUKHOBEHUS
MHOrokieTounbix (J. I'ekkens, M. U. MeunukoB, A. B. lBanoB). IlepBrie xopaoBble.
HanpapneHusi 3BOJIOLMH HHU3MIMX XOPJIOBBIX; OO0IIas XapaKTepUCTHKA OecdepenmHbIX U
o0onouHukoB. PazBuTie BoaHbIX pacTeHuid. Hagano mouBooOpa3zoBaTeabHBIX MPOIECCOB.

14



Passurtue xu3nu B Ilaneo3oiickoii spe.

PazButre xu3HM Ha 3emiie B MaICO30HMCKOW dpe; MEepUOaU3aIis IMaaeo30s: KeMOPHUHUCKUH,
OpPAOBUKCKHUH, CHIIYPUICKHUH, NEBOHCKHUN, KapOOHOBBIM M TMEPMCKHH MEPHObI. DBOIIOLHUS
pacTeHuii; puHUO(MUTHI, MOSBICHUE MEPBBIX COCYIUCTBIX PACTCHHI; MaNOPOTHUKU, CEMEHHbBIE
NAllOPOTHUKM, TOJIOCEMEHHbIE  pacTeHMs. BO3HMKHOBEHHME  I103BOHOYHBIX:  0O0IIas
XapaKTepuCcTHKa U apoMopdo3Hbie uepThl kKiaaccoB PuiObl, 3eMHOBOIHBIE, [IpecMblikaromimecs.
['maBHBIE HaIIpaBJIEHUs HBOJIIOLIMY [TI03BOHOYHBIX; XapaKTEPUCTUKA AaHAMHUI U aMHUOT.
Pa3Butue :xu3HH Ha 3emile B Me3030lckol 3pe. llosiBiieHMEe W pacnpocTpaHEHUE
HOKPBITOCEMEHHBIX PAaCTEHUI. DBOJIIOLUS HA3EMHBIX [103BOHOYHBIX. BO3HUKHOBEHME NTHULL U
MJICKOTIUTAIONINX;  OOlIas  XapaKTepUCTUKA  KJIacCOB MTHUIl W  MIICKONUTAIOIIMX.
CpaBHUTENbHAs XapaKTEPUCTUKA BBIMEPIIMX WU COBPEMEHHBIX HA3€MHBIX I103BOHOYHBIX.
Brimupanue ApeBHUX TOJIOCEMEHHBIX PACTEHUN U IPECMBIKAIOLIUXCS.

Pa3BuTne ;xu3Hn Ha 3emile B KaliHO30lickoi 3pe. bypHoe pa3BuTHE LIBETKOBBIX PACTEHUH,
MHOrooOpasue  HaceKOMbIX; IapajulelbHas  dBojiouMs. Pa3BuTue  IIIalleHTapHBIX
MJIGKONIUTAIONINX, TOSBICHUE XHIMHBIX. Bo3HHMKHOBeHHMe mnpumaroB. /[lpeiid MaTepukos,
onefaeHenus. OCHOBHBIE OTambl 3BOMIONUHM pacTeHUil. OCHOBHBIE 3Talbl 3BOJIOIUU
KUBOTHBIX.

['naBa 4

MPOUCXOKJIEHUE YEJIOBEKA

IToJi0:kxeHMe Yel0BEeKa B cHCTeMe ;KUBOTHOTO MUPa.

Mudonoruueckue W PENUTHO3HBIE MPEJICTABICHUS O MPOMCXOXKACHWU  YellOBEKa.
[IpencraBnenus K. JlunHes o mpoucxoxaeHun uenoBeka. CHCTEMaTHYECKOE IOJIOKEHUE
Buaa Homosapiens B cucteMe KMBOTro Mupa.

JBojOIUsA NpuMaToB.PazBuTHe NMpUMAaTOB: HAMpaBICHHs HBOJIONMH 4YenoBeka. OOmiue
NpPEJKH YeJIOBEKa M YEIOBEKOOOpa3HbIX o00e3bsiH. [Ipu3HaKu © CBOICTBa 4YellOBEKa,
MO3BOJIAIOIINE OTHECTH €ro K Pa3jMYHbIM CHCTEMATHUECKUM TPYIaM IapCTBa >KUBOTHBIX.
IlosiBneHne nepBhIX NpeAcTaBuTeNe cemeicTsa Jlroau.

Cragum j3BoIONMH 4YesqoBeka. Craiuy »HBOJIOLNUU YEIOBEKa: JAPEBHEHIIMI 4YEIOBEK,
JpEBHUM YEJIOBEK, IIE€pBbIE COBPEMEHHbIE JroAu. llomynsuuoHHAs CTPYKTypa BHAA
Homosapiens; uenoBeueckue pachl; pacooOpa3oBaHME; E€IMHCTBO IPOMCXOXKICHUS pac.
CBoiicTBa UenoBeKa Kak OMOCOIMAIBLHOTO CyIecTBa. JIBUXKyiue Cuibl aHTpororeHesa. @.
OHrenbCc O poJIM Tpyda B TIpolLiecce IpeBpalleHus 00e3bsHbl B UeloBeKa. Pas3Butue
YWIEHOPA3/IeIbHOW peuM, CO3HAHUS U OOLIECTBEHHBIX OTHOIIEHUN B CTAHOBJIEHUHU YEJIOBEKA.
Ponb Tpyna B mporecce npeBpanieHust 00e3bsHbI B YEJIOBEKA.

CoBpeMeHHBI 3Tanm  JBOJIOLMH 4Yel0oBeKa. B3auMOOTHOLIEHHE COLMAIbHOTO U
OMOJIOTMYECKOr0 B SBOJIIOLIMM 4YeloBeka. UYenoBeueckue pachkl, UX e€AMHCTBO. Kputuka
pacu3Ma U «COLMAIBHOTO JapBUHHU3Ma». AHTHUHAy4yHas CYIIHOCTb «COI[HAJILHOTO
JapBUHU3Ma» M pacu3Ma. Benymias poib 3aKOHOB OOIIECTBEHHOM XHM3HM B COLMAIIEHOM
IIPOrpecce YeI0BEYECTBA.

Paspen 11

B3AUMOOTHOIIEHUA OPTAHU3MA U CPE/IbI

['maBa 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU

Crpykrypa 0nocepsl. buocdepa — xuBast 06osiouka miaaHeTsl. Yuenue o 6uocgepe B. U.
Bepnanckoro. I'panuier 6mocdepsl. Ctpykrypa 6mocdepsl. KocHoe BemectBo Ouochepsr.
ATMocdepa: ra30BbIi COCTaB; HCTOYHUKH U 3HAaYeHHUE ra3oB arMochepsl. ['napocdepa: BoabI
MupoBoro okeaHa, IpeCHOBOJIHBIE BOJOEMEBI; poJib B Ouochepe. Jlutochepa nu GnoxocHoe
BemecTBo  Ouocdepbl. JKuBble opraHu3Mel (’KMBOE  BEILECTBO), BHJOBOH  COCTaB,
pazHooOpa3ue u BKJIa] B OmomMaccy.

Kpyrosopor BemecTB B npupose. [ 1aBHas QpyHKIus 6Mocdepsl — KpyroBOpoOT BEILECTB B
MPUPOJIE: KPYrOBOPOT BOJIBI, yIiiepoaa, a3oTa, cepbl U docdopa. 3HaueHHEe KPyroBOPOTOB B
npeoOpa30BaHUU MJIAHETHI.
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['naBa 6

ZKN3Hb B COOBHIECTBAX. OCHOBBI 9KOJIOT'HHA

Hcropusi ¢opmupoBaHusi coo0ulIecTB KUBBLIX OPraHu3MoB. ['‘conorumueckas ucTOpuUs
MaTEPUKOB; U30JIALMS, KINMAaTUYECKUE YCIOBUSL.

Buoreorpagus.OcHoBHble 0MOMBI cylud. buoreorpapuueckue odgacTu: HeapKTHUYECKas,
najieapKTu4eckas, BOCTOYHAs, HEOTpoluYeckas, 3(UONCKas M aBCTpaluiickas o00JacTu.
OcnoBHbIe 6MOMBI cymu( MupoBoro okeana). CxoICTBO OMOMOB pPa3JIMYHbIX 00JIACTEiH;
B3aumooTHOmeHUs1 opraHu3Ma H cpeabl.YueHue o Ouoreonenozax B. H. Cykauera.
EcrecTBeHHble cOOOILIECTBa KHMBBIX OpPraHuW3MOB. buoreoneHo3: OMOLEHO3 U 3KOTOIL.
KoMnoHeHTbI OMOreoneHo30B: MPOAYLIEHThI, KOHCYMEHTHI, peAyLIeHTbl. BUOIIeHO3bI: BUI0BOE
pasHooOpasue, INIOTHOCTh MOy, OnomMacca.

AbuoTtnueckue ¢GakTopsl cpeibl. Poiabs Temneparypsl, OCBELIEHHOCTH, BIAKHOCTH U APYIHX
(GakTOpOB B IKM3HEICATEIBHOCTH cooOmecTB. MHTeHCHBHOCTH JeiicTBusl  (hakTopa;
orpannuuBarolyii pakrop. Bzaumozeiicteue GpakTopoB cpesbl, Mpeaeibl BHIHOCIUBOCTH.
buotnueckue daxropsl cpeasl. MHTErpamys Buaa B OnoneHo3e; sKojJornueckue Humu. Lenn
U CeTH NMTaHUs. DKOJIOrn4ecKas nupamuja yucen ouomaccsl, sHepruv. CMeHa OMOoLeHO30B.
[TpuurHBI cMeHBI OMOIIEHO30B; (POPMUPOBAHKE HOBBIX COOOIIECTB.

®opMbl B3aHMOOTHOLIIEHUIT Meskay opranu3dmMamu. [103uTHBHBIE OTHOIIEHUS — CUMOHO3:
KooIepanusi, MyTyajiu3M, KOMMEHCAIU3M. AHTUOMOTHYECKUE OTHOUIEHHS: XWUIIHHUYECTBO,
napasuTusM, KOHKypeHuMs. IIpoucxoxzaeHue u dsBomronus napasutusma. HeWrpanbHble
OTHOULIEHUS — HEUTPaIU3M.

['maBa 7

BUOC®EPA N YEJIOBEK. HOOC®EPA

BozgeiictTBue 4YenoBeka Ha NPHPOAY B Ipouecce CTAHOBJCHUs  oO0IiecTBa.
AHTpOIIOTeHHBIe (DAaKTOPBI BO3IACHCTBHS HAa OMOILEHO3BI (POJb YelIOBeKa B mpupoze). Poib
NAJICOJIMTUYECKOT0 YEJIOBEKA B MCUE3HOBEHUM KPYIIHBIX TPAaBOSIHBIX M XMINHUKOB. Hagaino
AIOXH NMPOU3BOJCTBA NMHUIIM B HeonuTe. Ilonceunoe 3emnenenre u Belmac cKoTa. YdeHue B.
H. Bepnanckoro o Hoochepe. AHTPOIOLIEHO3BI.

IIpuponnbie pecypchl H UX HCNOJb30BaHHe. MUHEpaIbHbBIE, SHEPTETUUECKUE U IUILIEBbIE
pecypcsl. Heumcuepnaemple pecypechl: KOCMHUYECKHE, KIMMAaTUYECKHME M BOJHBIE PECYPCHI.
OTHOCHUTEIBHOCTh HEUcdeprnaeMocTu pecypcoB. Mcuepnaembie pecypchl: BO30OHOBIISIEMbIE
(mIoaopoare MOYB, PACTUTENbHBIM U JKUBOTHBIM MHUp) U HE BO300HOBIsieMble (HedTh, ras,
YTOJIb, PYABI) PECYPCHI.

ITocaencTBus X035HCTBEHHOH NeATEJBLHOCTH YeJI0BeKa. 3arps3HeHne Bo3ayxa. [IpuanHbl
3arpsi3HEHUs] BO3JyXa U UX IOCIEACTBHUS 3arps3HEHHE MPEcHbIX BOJ U MHUPOBOrO OKeaHa.
AHTpONOreHHble U3MEHEHHs MOYBBI; 3po3usi, (OpPMHUPOBAaHHE IMPOBATBHO-TEPPUKOHOBOIO
TUIIa MECTHOCTH. BiMsHME uenoBeka Ha pacTUTEIbHBIH W KUBOTHBIM MHp; COKpallleHue
BUJOBOTO pa3HOOOpa3usi JKUBOTHBIX, pa3pylleHHe ceTeil NUTaHus U OHOIICHO30B.
PaanoaktrBHOE 3arps3HeHHE.

[TpoOnemMbl  palMOHANBHOTO  MPHUPOJIONONB30BAHUSA, OXpaHbl HPUPOABL:  3allUTa OT
3arpsi3HEHUH, COXPAHEHUE STAJIOHOB M MAMSATHUKOB IMPHUPOJbI, 0OecreueHue MPUPOAHBIMU
pecypcamu HaceneHus miaHeTsl. [TJIK. Oumcrtka BBIOPOCOB M CTOKOB, OHOJOrMYECcKUE
MeTOJIbl OOpBLOBI ¢ BpeauTensiMu. Mepbl 1o 00pa30BaHUIO 3KOJOTHYECKHX KOMILIEKCOB,
HKOJIOTHUECKOE 00pa3oBaHUeE.

['naBa 8

BUOHUKA

Hcnonb3oBaHue 4e10BeKOM B X035l CTBEHHOM /1eSITeIbHOCTH NPUHIUIIOB OPraHU3alMU
pacTeHMii M KMBOTHBIX. POpMBI XMBOrO B IPHUPOAE U HUX INPOMBIIUICHHBIE AHAJIOTU
(cTpouTenbHBIE COOPYKEHHSI, MAILTHBI, MEXaHU3MBbI, IPUOOPHI U T. 11.)
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TemaTnuyeckoe IJIAHKPOBaAHME

Ne | HaumeHoOBaHuMe pasnena, Ii1aBbl Bcero gacos
n/m
10 knacc 136
1 | BBenenue 1
Pazen |. [TIPOUCXOXIEHUE 1 HAUYAJIbHBIE DTAIIbI 12
PA3BUTHU S XXN3HU HA 3EMIJIE
2 | I'maBal .Muoroo0pasue xuBoro mupa. OCHOBHbIE CBOWCTBA KUBOH | O
MaTepHH
3 ['nmaBa2.Bo3HHKHOBEHME KU3HU Ha 3eMIle 7
Paznenll. YHEHUE O KJIETKE 51
4 I'maBa3. XumMuueckasi OpraHu3anusi KJICTKA 20
5 | I'nmaBa4.Peanu3zanus HacienctBeHHON nHpopManuu. Metaboausm. 11
6 I'maBa5. Ctpoenue u GyHKIIUU KIETOK 20
Paznen 11l. PASMHOXEHUE U PASBUTUE OPTAHM3MOB 20
7 I'maBa6. Pa3MHOXXEHHE OPraHU3MOB 8
8 I'maBa7. UnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 12
Pazen IV. OCHOBBI TEHETHUKUW U CEJIEKIINN 46
9 I'naBa 8. OCHOBHBIC MTOHSATHUS TEHETHKH 2
10 | I'maa9. 3akoHOMEpPHOCTH HACJIEeIOBAHUS TPU3HAKOB 27
11 | I'maBal(. 3akOHOMEPHOCTH U3MEHYHBOCTHU 6
12 | I'maBa 11. OCHOBEI CeJIEKIINU 11
13 | [loBTOpenue 6
11 kaace 136
1 | Beenenue. [loBropenue marepuaina 3a 10 kiacc 16
Paznen |. YYEHUE Ob 5BOJIIOLINN OPTAHUYECKOI'O 74
MUPA
2 | I'maBal. 3akOHOMEPHOCTH Pa3BUTHUS )KUBOI MPHUPOJIBI, 25
HBOJIIOIIMOHHOE YUCHHE
3 ['maBa2. MakpoaBostorusi. buonorundeckue mociencTBus 22
pUOOPETEHUS] TPUCTTOCOOICHNH]
4 | I'maBa3.Pa3BuTHe xu3HM Ha 3eMIie 13
5 I'naBa4. ITpoucxoxneHne yenoBeka 14
6 Paznen |l. BBAUMOOTHOIIJIEHU S OPTAHU3MA U CPEIBI | 39
7 I'maBa5. buocdepa, ee cTpykTypa u QyHKIHH 8
8 | I'maBa6. XXKusHb B coobmecTBax. OCHOBBI 9KOJIOTHU 20
9 | I'maa7. buocdepa n uenosek. Hoocdepa 11
10 | I'maa8. buonunka 1
11 | TToBTOpEHUE 4
12 | IIpomexxyTouHas aTTecTanus 1
13 | Vpok urpa «IIpomanue ¢ Guooruei 1
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