Pabouas mporpamma yue6HOTO Tipenmera «buomorms» 10-11 xmacc (6a30BbIl ypoBeHB) pa3paboTaHa B
COOTBETCTBHH C (heJCpalbHBIM TOCYIapCTBEHHBIM O0pPa30BaTEIBHBEIM CTAaHIAPTOM CPEIHET0 OOIIeTo
obOpazoBanus, quann YMK B. W. CuBornazoBa W 0O0ECIEUMBACT JOCTH)KCHUE IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOHM 00pa30BaTEebHON IPOTpaMMBI CpemHero odmiero obpaszoBaHus YdUpexaeHus. Pabodas
nmporpamma paccuntana Ha 68 yacos (10 kimacc — 34 gaca (1 gac B Hememo), 11 kmacc — 34 yaca (1 gac B
HEJIEIIO).

HJIaHHE!eMl)Ie PE3VIbTATbI OCBOCHMWSI !‘IGﬁHOI‘O IpeaAMeETa

JIMYHOCTHBIE peE3VJIbTAaThbI:
® pcanm3anyu 3TUICCKUX YCTAHOBOK IO OTHOIICHHIO K OHOJIOTHYCCKUM OTKPBITUAM, UCCIICAOBAHUAM U

UX Pe3yJIbTaTaM;

¢  IPU3HAHUS BBICOKOM LICHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX, 310POBbsI CBOETO U APYTHX JIIOICH,
peanu3aluy yCTaHOBOK 3/10pPOBOr0 00pa3a KU3HU;

e chopMupoBaHHOCTH MO3HABATENFHBIX MOTHBOB, HAIIPABJICHHBIX HA TOIyYeHHE HOBOTO 3HAHUS B
o0acTi OMOJIOTHH B CBSI3U ¢ OyayIel mpoecCHOHANbHON AATENIFHOCTHIO MIIH OBITOBBIMU
npoOneMaMy, CBA3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 3[JOPOBbS M SKOJIOIMYECKO 0€30MIaCHOCTH.

MeranpeaMernbie pe3VabTAThI:

®  OBJIAJICHUE COCTABJISIIONIMMU HCCIIEOBATEILCKON U MTPOSKTHOM JEITENbHOCTH, BKIIOYasi YMEHHUS
BUJIETh MPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTaTh TUTIOTE3b], JaBaTh ONpeelICHHs TIOHITHH,
KJIacCH(UIMPOBATh, HAOIIOAATh, IIPOBOUTH SKCIIEPUMEHTHI, A€TaTh BEIBOJIBI H 3aKIIOYCHUS,
CTPYKTYpUPOBATh MaTepuall, OOBSACHITD, IOKAa3bIBaTh, 3AIUIATH CBOU HJICH;

e yMeHHe paboTaTh ¢ Pa3HBIMU HCTOYHHKAMU OMOJIOTHYECKON HH(POPMALIUU: HAXOAUTH OHOIOTHIECKYTO
MH(OPMAIIHIO B PA3IMIHBIX HCTOYHHKAX (TEKCTe ydeOHHUKA, HAYIHO-TIOMYJIIPHOM JINTEpaType,
OHMOJIOTMYECKUX CIIOBAPSIX M CIPAaBOYHHKAX ), aHATM3UPOBATH U OLICHUBATH HH(OPMAILIHUIO,
npeoOpa3oBeIBaTh HHPOPMALIUIO U3 OJHOW OPMBEI B APYTYIO;

®  CIIOCOOHOCTH BBIOMPATH IEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOHMX JCHCTBUSIX M MOCTYIKAX IO
OTHOIICHHUIO K JKUBOH MPHUPO/IE, 3I0POBLIO0 CBOEMY H OKPY KAIOIIHX;

® yMEHHME aJeKBAaTHO HCIIOJIL30BATh PEUYEBBIC CPEACTBA ISl JUCKYCCUH M apIyMEHTAI[MH CBOCH TTO3HUIINH,
CPaBHUBATH Pa3HbIC TOYKH 3PEHHS, APTYMEHTHPOBATh CBOIO TOUYKY 3PEHHUS, OTCTaUBATh CBOIO MO3UIIHIO.

IlpenveTHbIe Pe3VJIbTAThI:
10 kaace
Yuawueca nayvamecea:
L] XapaKTepI/ISOBaTB BKJIaJd BBIIAOIIUXCA y‘ICHLIX B paSBI/ITI/Ie 6PIOJIOFI/I‘{eCKOI>'I HayKI/I,
e  XapaKTepu30BaTh PoJib OMOIOTHU B (HOPMUPOBAHUH HAYIHOTO MHPOBO33PEHUS;
OIICHMBATH BKJIa/I OMOJOTHUECKUX TEOpUil B OPMHUPOBaHNE COBPEMEHHOHN €CTECTBEHHO-HAYYHON
KapTUHBI MUPA;
BBIJACISITH OCHOBHBIC CBOP'ICTBa )KI/IBOI7[ HpI/IpOIlI)I nu 6I/IOHOFI/I‘-IeCKI/IX CHUCTEM,
UMETH MPEJICTABICHNE 00 YPOBHEBOW OpraHU3aIMH )KUBOH MTPUPO/IBL;
MPUBOJUTH JOKA3aTEIbCTBA YPOBHEBOM OpraHu3aiiy >KUBOU IPUPOJIbI;
MPEACTABISITH OCHOBHBIE METO/IbI U ATAIbl HAYYHOTO UCCIEAOBAHMS;
aHAJIM3UPOBATH U OIICHUBATH OMOJIOTHYECKYFO HH(OPMAITHUIO, ITOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB.
XapaKTepU30BaTh COJIEPIKAHNE KIIETOYHOW TEOPHH U TIOHUMATh €€ POJIb B (JOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA;
3HaTh UCTOPHUIO U3YUYEHHUS KIIETKH;
®  TMPUBOJIUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIIIT OPTraHUYECKUX COCTUHEHHIA KIETKH (OCIIKOB, )KUPOB,
YTIIEBOJIOB, HYKJIEMHOBBIX KHCIIOT)
® UMeTh TNpEACTaBIEHHE O KIETKE Kak IIeJIOCTHOM OWOJOTMYECKOW CHCTEME; CTPYKTYpPHOM,
(G YHKIIMOHAIBHON U TEHETUYECKOH €IUHUIIC KHUBOTO;
® TPUBOAWTH JAOKA3aTEIbCTBA (APTyMEHTAIINIO) EAMHCTBA )KUBOM M HEXXMBOW MPUPOBI, POJICTBA KUBBIX
OpraHU3MOB;



e cpaBHHMBaThb OHWOJOrMYECKHE OOBEKTHl (XMMHUYECKHH COCTaB Tel XHBOH M HEXHBOH TNPHPOIDI,
JyKapUOTHYECKHE U TPOKAPHOTHYECKHE KIETKH, KIETKH pPAacTeHUil, J>XWBOTHBIX M TpPHOOB) H
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE CPaBHCHHUSI,

® IPEICTaBIATH CYIIHOCTH ¥ 3HAUEHHE MPOLIECCa pealn3aliy HacleACTBEHHOW HHPOPMAINH B KIETKE;

®  MPOBOIUTH OMOJOTUYECKUE UCCIICAOBAHUSA: CTABUTH OMBITHI, HAOIIOIATh U OMUCHIBATH KIETKH,
CPaBHUBATD KJIETKH, BBIIEIATE CYIIECTBEHHBIE IPU3HAKN CTPOSHHS KIIETKU B €€ OPTaHOMIOB;

®  TI0JIb30BAaThCS COBPEMEHHOM ITUTOJIOTHYECKOM TEPMUHOJIOTHEH;

®  UMETH IIPEJICTABICHUS O BUPYCaX M MX POJIM B )KU3HU IPYTHX OPTaHU3MOB;

e 00OCHOBBIBATH M COOIIO/IATh MEPHI IPOPMIAKTUKH BUPYCHBIX 3a00neBannii (B ToMm umncie BUY-
HH(DEKITN);

®  HaxOAWTh OMOJOrMYECKYIO HH(POPMALIUIO B pa3HBIX UCTOUYHUKAX, APTyMEHTHPOBAThH CBOIO TOUKY
3pEHHUS;

®  AHAIM3WPOBATH U OLIEHWBATH OMOJOTHIECKYI0 HH(POPMAIIHIO, TOTyYaeMyIO U3 Pa3HbIX HCTOYHUKOB;

¢ WMETh TNPEICTaBICHHUE 00 OpraHm3Me, €ro CTPOCHHH MW TMpoIeccax JKU3HEAEATCTLHOCTH (0OMeH
BEIIECTB, Pa3MHOXKEHHE, IeJICHNE KIJIETKH, OTUIOJOTBOPEHNE), MHOTOOOpa3uy OPTaHNU3MOB;

® BBLICIATH CYIIECTBEHHBIC MPHU3HAKH OPraHU3MOB (OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX), CPAaBHUBATDH
Ononornueckue 0OBEKTHI, CBOMCTBA U MPOLIECCHI (ITACTHYECKUI U SHEpreTHYecKuii oOMeH, Oecronoe u
M0JIOBOE pa3MHOKEHUE, MUTO3 U MEH03, SMOPHOHAIBHBIN M MOCTIMOPHOHANBHBIN MEepPHO, MPAMOE U
HENpsSAMOE pa3BUTHE, HACIEICTBEHHOCTh W W3MEHYMBOCTh, IOMHUHAHTHBIH W PEIECCUBHBIN) W
(hopMyJTUPOBAThH BHIBOJIBI HA OCHOBE CPABHEHUS;

° IMOHUMATb 3aKOHOMCPHOCTH HWHAUWBHUAYAJIBHOTO Ppa3BUTHA OpraHU3MOB, HACJICACTBECHHOCTU U
N3MCHYUBOCTH,

®  XapakTepu3oBaTh coaepkaHue 3akoHoB I'. Mengens m T. X. Moprasa u nmoHuMaTb UX pPOjib B
(hOopMUPOBaHUY COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHEI MHDA;

e pemarh dJIEMEHTapHBIE TEHETUYECKHE 3aJ[aud, COCTABIATH JIIEMEHTAPHBIE CXEMBbI CKPEIIUBaHUS;
MOJIb30BAThCSI COBPEMEHHOM T'€HETUUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

° IIPUBOAUTL A0KaA3aTCjibCTBA POJACTBA JKXUBBIX OpPraHM3MOB Ha OCHOBC MOJOKEHUM TEeHETUKU H
3MOPHOJIOTHHY;

e OOBSCHATH OTPUIATENFHOE BIVSIHHE AIKOTOJS, HUKOTHHA, HAPKOTHYECKHX BEIIECTB HAa pa3BHTHE
3apOJIbIIlIa YeJI0BeKa; BIUSHIE MyTareHOB Ha OPTaHU3M YeJI0BEKa,

®  XapaKTepH30BaTh HAPYIICHHUS Pa3BUTHS OPTaHU3MOB, HACIIEICTBEHHBIC 3a00JIEBaHUS, OCHOBHBIE BUIBI
MyTaluii;

e O000OCHOBBIBaTH W cOONIONATH Mepbl NPO(UIAKTHKMA BPEAHBIX MPUBBIUCK (KypeHHE, aJKOTOJIH3M,
HapKOMaHus);

®  BBIBIIATH HCTOYHUKU MYTareHOB B OKPY’KAIOIIEH cpenie (KOCBEHHO);

e wumMmerh mnpexacraBienne o0 yuennn H. M. BaBmioBa o IeHTpax MHOTO0Opasvs W TPOUCXOXKIECHUS
KYJBTYPHBIX PaCTEHHUIA,

®  XapaKTepH30BaTh OCHOBHBIE METOBI M JOCTHKECHUS CETICKIUH;

° OILICHUBATH 3TUYECKHUE aCIICKThl HCKOTOPBIX I/ICCJ'ICI[OBaHI/Iﬁ B O6J]aCTI/I 6I/IOTGXHOJIOFI/II/I (KJ'IOHI/IpOBaHI/Ie,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAMPABICHHOE N3MEHEHUE TEHOMA);

® OBIAJCBATh YMEHHUSIMU U HABBIKAMHU TTOCTAHOBKH OMOJIOTMYECKHUX SKCIIEPUMEHTOB M OOBICHATH MX
pe3yIbTaTHI;

®  HaXOAWUTh OMOIIOTHYECKYIO HH(OPMAITHIO B PA3HBIX UCTOYHHUKAX, APTYMEHTHPOBATH CBOK) TOUKY
3peHwusl.

Yuamuec;l noayuyam 603MONHCHOCHb HAYYUMbCAS

JlaBaTh HAYYHOE OOBSCHEHHE OHOJOTHYEeCKHM (haKTaMm, IpoIeccaM, SBISHHSIM, 3aKOHOMEPHOCTSIM,
WCIIONB3YS OHMOJIOTHYECKHe Teopuu (KICTOYHYIO, OJBOJIOIMOHHYIO), Y4YeHHe O Ouocdepe, 3aKOHBI
HAaCJIEACTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUIUBOCTH;

XapaKTEepHU30BaTh COBPEMEHHBIC HAINPABICHUS B Pa3BUTHH OHOJIOTHH, ONHCHIBATH HX BO3MOXKHOE
HCTIOTH30BAHUE B IPAKTUICCKON IESATEITHHOCTH;

CPaBHHBATh CIIOCOOBI JICJIEHUS KIIETKH (MHTO3 ¥ MEH03);

pemiate 3ajayu Ha moctpoeHue (parmMeHTa Bropoil nenu [IHK mo mpeamoxeHHOMY (parMeHTy NepBOH,
uPHK (MPHK) no yuactky JHK;

pemaTh 3aa4i Ha OTNPEICIICHHE KOJIMYECTBA XPOMOCOM B COMATHUYSCKHMX W TTOJOBBIX KJIETKAX, a TaKXKE B
KJIETKaxX Tepea HavajioM JeieHusl (Melio3a WM MHUTO3a) W IO €r0 OKOHYaHWHU (IJI1 MHOTOKJIETOYHBIX
OpPTraHU3MOB);

peliaTth TeHEeTHYeCKHe 3a7adyd Ha MOHOTHOPHIHOE CKPEIIMBAHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUs, NMPUMEHsSI 3aKOHbI HACIEACTBEHHOCTH M UCIONb3ys OHOJOTHYECKYH) TEPMHHOJIOTHIO
Y CUMBOJIUKY;



YCTAaHABJIMUBATH THUII HACJIICAOBAHUSA U XAPAKTCP MPOABJIICHUA IIPU3HAKA 110 SaﬂaHHOﬁ CXEMCEC pOﬂOCHOBHOﬁ,
MIPUMCHAA 3aKOHBI HACJICACTBCHHOCTH.

11 kaace

Yuamuec;l Hayuamcsa:

®  PACKpPBIBATHL HA MMpUMEpPaAx poJib OHOJIOTHUH B q)OpMI/IPOBaHI/II/I COBpeMCHHOﬁ Haquoﬁ KapTUHbBI MUpa U B

MPaKTUYECKON JeATEIbHOCTH JII0JICH;

¢ TIOHMMAaTh M OMUCHIBATH B3aMOCBS3b MEXKIy €CTECTBEHHBIMU HayKaMU: OHOJIOTHEH, (DH3UKON, XUMHUEH;

yCTaHaBJIMBATb B3aUMOCBA3b IIPUPOAHBIX HBJ'ICHPIﬁ;

L4 MMOHMUMATh CMBICII, pPa3jndaTb W ONUCBIBATL CUCTEMHYIO CBiA3b MCXKAY OCHOBOIIOJAratommumMun

OHOJIOTHYECKUMU MTOHSTUSIMHE: «KJIETKa», «KOPraHu3M», «BUI», «KIKOCUCTCMa», ((6I/IOC(1)€pa»;

® HCHOJIb30BAaThb OCHOBHBIE METOABI HAYYHOI'O IIO3HAHHA B y‘le6HHX OHOJIOTUYCCKHUX HCCIICIOBAHHUAX,
IMPOBOAUTH SKCHEPUMEHTBI 11O U3YYCHHUIO OMOJIOTHYECKUX 00BEKTOB U HBHCHHﬁ, OOBSICHATH PE3YIbTATEI

SKCIIEPUMEHTOB, aHAIM3UPOBATH UX, ((OPMYITHUPOBATH BEIBOJIEI;

L4 (l)OpMy'J'II/IpOBaTI) THUIIOTE3bI HA OCHOBAaHHH HpeI[JIO)KCHHOﬁ OHOJIOTHYECKOM I/IH(i)OpMaHI/II/I " npeajiaratb

BAapHAaHThI IPOBEPKHU I'MIIOTE3;

L4 CpaBHUBATh OHOJIOTHYECKHE OOBEKTEI MCKOY coboit 1o 3aJaHHbIM KPUTCPUAM, [CJIaThb BBIBOJAbI U

YMO3AaKIIIOYCHUA Ha OCHOBE CPABHCHUS

e 00OCHOBEIBATh €IMHCTBO JKMBOM W HEKHBOU IIpyupoabl, POACTBO KMBBIX OPraHU3MOB, B3aMMOCBA3HU

OpPraHU3MOB U OKPYKAIOIICH cpelibl HA OCHOBE OHOJIOTUUCCKUX TEOPHH;

pacrno3HaBath MOMYJISAIHIO U OUOJIOTHYSCKUI BH/] IO OCHOBHBIM ITPH3HAKAM;

OMHKCHIBATH ()EHOTHUIT MHOTOKJICTOUHBIX PACTCHUM U )KUBOTHBIX 1O MOP(OIOrHUECKOMY KPUTEPHIO;
00BSICHATH MHOTO00OPa3He OPraHU3MOB, IPUMEHSISI SBOJFOIIMOHHYIO TEOPHIO;

KIaccU(UIMPOBATh OHONOTUYECKUE OOBEKTHI HA OCHOBAHUH OJTHOTO MJIM HECKOJIBKHUX CYIECTBEHHBIX
MIPU3HAKOB (THUIIBI TUTAHWUS, CIOCOOBI IBIXaHUS U Pa3MHOXKEHHSI, 0COOCHHOCTH Pa3BUTHS);

BBISIBIISITh U3MEHUYHUBOCTh ¥ OPTraHU3MOB;

L4 OOBSICHATE MMpOABJIICHUC BHUAOB HW3MCHYMBOCTHU, HUCIIOJIbL3YA 3aKOHOMCPHOCTHU HN3MCHYMUBOCTH,

CpaBHUBATh HACJICACTBCHHYIO U HCHACJIICACTBCHHYIO USMCHUYNBOCTD,

®  BBISABIIATHL MOpQosoruueckue, (PU3MOIOTUYCCKUE, TOBEACHUSCKUE ajalTallid OPraHW3MOB K cpele

00UTaHUS U AEHCTBHIO YKOJOTHYECKHUX (DAKTOPOB;

® COCTaBJISITh CXEMbl IIEPEHOCAa BEIECTB W DJHEPrHMM B 3KOcHcTeMe (LeNu MNUTaHWs); NPUBOAMUTH
JI0Ka3aTeJIbCTBA HEOOXOAMMOCTH COXPAaHEHUsI OMOPa3HOOOpa3usl Uil YCTOMYMBOIO Pa3sBUTUS U OXPaHEI

OKpY>Karolei cpempl;

® OIICHUBaTh JIOCTOBEPHOCTh OMOJIOrMYECKOW HH(OPMAIIUH, IIOJIyUCHHOW W3 Pa3HbIX HCTOYHHUKOB,
BBIICISTh HEOOXOAUMYIO UH(OPMAIIMIO JIJI UCIIOJIb30BaHMS €€ B yU4COHOH JESATEIHHOCTH U PEIICHUU

MPAKTHUYCCKUX 3a4a1;

L4 MMpEeaACTABIIATH 6I/IOJ'IOI‘I/I‘I€CKyIO I/IH(l)OpMaLII/IIO B BHJC TCKCTA, Ta6J'II/ILILI, rpaq)m(a, AuarpamMmsl U 1€J1aTh

BbIBOJIbI HA OCHOBAHMHU NPEACTABIICHHBIX JaHHBIX;

L OILICHUBATL POJIb )Z[OCTI/I)KGHI/Iﬁ TC€HCTHUKHU, CCJIICKIIUU, OHMOTEXHOJIOTUH B HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU

YeJI0BEKAa U B COOCTBEHHOM KU3HU.

Yuamuec;l noayuyam 603MOMNCHOCHIb HAYYUMbCA:

e J1aBaTh HAy4YHOE OOBSICHEHHE OHOJOTHUECKHUM (haKTaMm, MpOIecCcaM, SIBIICHUSAM, 3aKOHOMEPHOCTSM,
UCTIONB3Ysl OWoJIorHYecKne Teopuu (KIETOYHYI0, SBOJIOIMOHHYIO), y4eHHE O Ouocdepe, 3aKOHBI

HaCJICACTBEHHOCTHU, 3AKOHOMEPHOCTHU NU3MCHYNBOCTHU,

®  XAapaKTCPU30BATb COBPEMCHHLIC HAIIPABJIICHHSA B pPA3BUTUHU 61/IOJ'IOFI/II/I; OIMMCBIBATh HX BO3MOXXHOC

HCIIOJIB30BAHUEC B HpaKTH‘lCCKOﬁ ACATCIBbHOCTH,

L4 OLCHUBATL PC3YJIbTAThI B3aPIMO)1€I>iCTBHH YCJIOBCKa U 01<py>1<a101uel71 Cpeabl, IPOrHO3UPOBATH
BO3MOKHBIC TOCJICACTBUA ACATCIBHOCTU YCJIOBCKA JId CYILICCTBOBAHHSA OTACIIBHBIX OHOJIOrNYECKUX

00BEKTOB U TEJBIX TPUPOTHBIX COOOIIECTR.

Conep:xanue y4eOHOI0 npeimMera
10 KJIACC

BBeaenue: ponps 6mojoruu B GOPMUPOBAHUHN COBPEMEHHOW KapTHHBI MHpPA, IPAKTHYECKOe 3HAUYCHHE

OMOJIOTHYECKUX 3HAHUM,

Pasznen 1. Buosaorus Kak HayKa. MeToabl HAYyYHOI'0 MO3HAHUA



Tema 1.1. KpaTkasi uctopus pa3Butusi 6uosoruu. CucremMa 0Mo10rn4ecKux HayK

OObekT u3ydeHHs OHosorMM — >KuBas mpupoma. KpaTkas wuctopust passutus Ouonoruu. Pomb
OMOJIOTHUECKUX TEOpUH, uAel, TUmore3 B (OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAY4HOU
KapTuHBI Mupa. CucreMa Ononornyeckux Hayk. CoBpeMeHHbIE HalpaBJIeHUs B OMOJIOTHH.

Tema 1.2. CyIIHOCTb U CBOMCTBA KUBOT0. Y POBHU OPraHU3al[UM ;KUBOH MaTepuu. Buosornyeckue
CHCTeMbI KaK NMpeaMeT u3ydeHusi ouosorun. MeToabl 0H0I0THI

CymHocTb ku3Hu. OCHOBHBIE CBOMCTBA KMBOM MaTepuu. JKuBasg mpupoia Kak CI0XKHOOPTaHU30BaHHAS
HMepapXuyecKasi CUCTeMa, CYIIECTBYIOIIAasi B MPOCTPAHCTBE W BO BPEMEHH. BHOIOTHYECKHE CHCTEMBI.
OCHOBHBIE YPOBHH OpraHU3AINH XKUBOW MaTepruu. MeTO bl TO3HAHMUS JKUBOM MPUPOJIBI

Pa3nen 2. Knerka
Tema 2.1. UcTropust uzydyenus xierku. Kierounast reopusi

PazButne 3Hanuii o kinerke. Pabdorer P. I'yka, A. Ban Jleenryka, K. bapa, P. Bpoyna, P. Bupxoga.
Knerounast Teopust M. lneitnena u T. [lIBanHa. OCHOBHBIC MOJOXKEHUS COBPEMEHHOM KJIETOYHOM TEOPHH.
Ponp xierodnoit Teopun B (QOPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHUpa. MeTombl
LUTOJIOTHUH.

Tema 2.2. XuMHU4YeCKHH COCTAB KJIETKH

EI[I/IHCTBO OJICMCHTHOTO XHWMHUUYCCKOI'0 COCTaBa JKUBBIX OPraHu3MOB KaK JOKa3aTCJIbCTBO CIAWHCTBA
MPOUCXOXKIEHHS KHUBOH NpHpoabl. OOIMIHOCTE )KMBOM W HEKUBOW HMPUPOJBI HA YPOBHE XUMHUYECKHUX 3JIEMEHTOB.
OpFaHOFCHLI, MAaKkpO3JICMEHTbI, MUKPOIJIEMCHTBI, YJIBTPAMHUKPOIJIIECMECHTEI, UX POJIb B XU3- HCACATCIBbHOCTH
KJIETKU U opranusMa. Heoprannueckue BemecTBa. Bosma kak KonbIOenb BCETo XKHBOTO, 0COOCHHOCTH CTPOCHUS
U CBOHCTBa. MuHEpanbHble CONHM. 3HAUYEHHE HEOPraHWYECKUX BELIECTB B JKM3HM KJIETKM M OpraHu3Ma.
Opranndeckrue BeIIeCTBA — CIIOKHBIE YIJIEPOACOIEpXkALlMe CoeluHEeHUs. HU3KOMONeKysipHbIE U
BBICOKOMOJICKYJIAPHBIC OPraHM4CCKUC BCIICCTBA. .HI/IHI/II[I)I. YFIIGBOIH)I: MOHOCaxapuabl, Mmojarucaxapuabl. benku.
Hyxneunoseie kucnotsl: JJTHK, PHK. Y aBoenue monekynsl JIHK B knetke. [IpuHnunuansHOEe CTPOCHUE U POJIb
OpPraHUYECKUX BEIIECTB B KIETKE M B OPTaHU3ME YEJIOBEKA.

Tema 2.3. CTpoeHHe YyKapHOTHYECKOIi H MPOKAPHOTHYECKOH KIIETOK

Knerounas memOpana, nuromiasma, sapo. OCHOBHblE OpPraHOWABI KIETKM: 3HIOIUIA3MaTHYECKas CeTb,
anmapatr [ 'oNmbIKH, JIM30COMBI, MHUTOXOHIPWH, IUIACTHABI, pHOOCOMbl. (DYHKIMM OCHOBHBIX dYacTed W
opraHouioB KjeTKkd. OCHOBHBIE OTIMYMSA B CTPOCHHUH >KUBOTHON M PACTUTEIBHON KJIETOK. XPOMOCOMBI, MX
ctpoenne u GyHkuuu. Kapuwortum. 3HavueHHe TMOCTOSIHCTBA 4YHWcia M (OpPMBI XpOMOCOM B KIIETKAaXx.
ITpokapuoruueckas kieTka: Gopma, pasmepsl. Pacnpoctpanenue u 3HadeHue Oaktepuil B mpupozae. CtpoeHue
OaxkTepHaIbHOM KIETKH.

Jlabopamopnwvie pabomul:

1.IIpuroroBienue, paccMaTpuBaHHE 1 ONMCAHUE MUKPOIIPENApaTOB KJIETOK pacTeHuil. CpaBHEHUE CTPOEHUS
KJIETOK pPacTEHHIA, J)KHBOTHBIX, TPHOOB U OaKkTepuil.

Tema 2.4. Peanu3zanus HacjaeCTBEHHOI HHGOPMAINU B KJIeTKe

JHK — Hocutens HacieacTBeHHON uHopManuu. ['eHeTHueckuii koj, ero cBoicTBa. ['eH. BbuocuHTe3
Oeka.

Ipaxmuueckas paboma:
Pemenue snemMeHTapHBIX 33a4 110 MOJIEKYJISIPHON OMOJIOTHH.
Tema 2.5. Bupycsi

Bupycsl — HekierouHas popma xu3HH. OcCOOEHHOCTH CTPOCHUS U Pa3MHOKEHHA. 3HAUEHHE B MPUPOJE U
JKU3HH YeoBeKka. Mepbl Ipo(HIIaKTUKN pacpoCTpaHeHus BUPYCHBIX 3aboseBanuid. [Ipopunakruka CIINa.

Pazaen 3. Opranusm

Tema 3.1. Oprannsm — enuHoe nesioe. JKu3HenesiTeIbHOCTh H peryiasiuus GyHKIuii opraHuzMa



OpfHOKJIETOYHbIE M MHOTOKJETOYHble  OpraHu3Mmbl.  KoOJOHMM  ONHOKJIETOYHBIX  OPraHU3MOB.
KuzHenesTenbHOCTD U peryisinus GyHKIUI opranuzMa

Tema 3.2. O0MeH BellecTB ¥ MpeBpalleHNe YHEPTHH

OHepreTn4yeckuii OOMEH — COBOKYNHOCTb PEaKLUH pPAaCIICIUVIEHUs CIOXKHBIX OPraHUYECKHX BELIECTB.
OCOOCHHOCTH PHEPreTHYecKoro ooMeHa y TpuOoB u Oaktepuil. Tumbl nutanus. ABTOTPO(BI U TeTepOTPOdEI.
OcobenHocT oOMeHa BEIIECTB y XKMBOTHBIX, pacTeHHid M OaxTepuii. [Imactuueckuit obmen. doTocuHTe3.
XeMOCHHTES3.

Tema 3.3. Pazmuo:xenue

Henenue xnetku. JKU3HEHHBIH UK KJIETKU. MUTO3 — OCHOBA POCTa, PEreHEPALlUH, Pa3BUTUS U OECIIONIOT0
pasMHOXKeHUs. PazMHOkeHme: Oecronoe u monoBoe. Tunsl Oecronoro pasMHoxeHus. [looBoe pa3MHOKEHHE.
O06pazoBanue MOJOBBIX KJIeTOK. Meiio3. OTIomoTBOpeHne Y JKHBOTHBIX M pacTeHUH. bruomorndeckoe 3HaueHmne
OTTI0IOTBOpeHHS. VICKycCcTBEHHOE OMBUIEHNE Y PACTEHHH U OIDIOJJOTBOPEHHUE Y )KUBOTHBIX.

Tema 3.4. UnquBuAya/ibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3)

[Ipsmoe u HempsiMOe pa3BUTHE. IMOPHOHATBHBIN W MOCTIMOPHUOHAIBHBINA MepHoAbl pa3BuTHs. OCHOBHEIE
sTanbl 3MOpuorenesa. [IpuunHbl HapylieHuil pa3BuTus opranuzma. OHTOTEHE3 4elnoBeKa. PemnpoaykTuBHOE
3/I0pOBbE; €ro 3Ha4YCHUE AN OyAyliumxX MOKoJeHWH mrozxei. llocieacTBusi BIMSHUS alKOTOJsl, HUKOTHHA,
HapKOTHYECKHX BEIIECTB HA pa3BUTHE 3apoblia YejaoBeka. [leproasl HocTIMOPHOHATBEHOTO Pa3BUTHSL.

Tema 3.5. HacieacTBeHHOCTL U H3MEHYHBOCThH

HacnenctBeHHOCT U M3MEHUYMBOCTh — CBOMCTBA OpraHu3Ma. |'€@HETMKa — HayKa O 3aKOHOMEPHOCTAX
HACJIEACTBEHHOCTH M H3MeHuYuBocTH. [. MeHmens — OCHOBOIOJOXXHUK TE€HETHKH. 3aKOHOMEPHOCTH
HaclieIoBaHusl, ycraHoBJIeHHbIe |. Mennenem. MonornOpuaHoe ckpemuBanue. [lepBolii 3akoH Menpens —
3aKOH IOMHHHUPOBaHUA. BTopoii 3akoH MeHens — 3aK0H pacIierieHns. 3aKOH YUCTOTHI rameT. [uruOpuaHoe
ckpemuBaHue. Tperuid 3axkoH MeHaenss — 3aKOH HE3aBHCHMOIO HAclEAOBAaHMS. AHaTU3HPYyHOLIEE
CKpeluBaHue. XpOMOCOMHas Teopus HaclueACTBeHHOCTH. CLEIUIEHHOE HaclleIoBaHUE IIPU3HAKOB.
CoBpeMeHHbIE TIpeACTaBIeHHs O TeHe U TeHoMme. BzaumopelictBue reHoB. ['enermka mona. Ilonosbie
xpomocoMbl. CLEIUIEHHOE C TIOJOM HacleJOBaHHE. 3aKOHOMEPHOCTH H3MEH4YMBOCTH. HacnmencTtBeHHas u
HEHACJIEJICTBEHHAass HM3MEHYMBOCTh. MoanpuKalMoOHHAS HW3MEHYMBOCTh. KOMOMHATHMBHAasT M MyTallMOHHAsS
W3MEHYUBOCTh. Mytanuu. Tumbl myrtanuii. MytareHHsie (axkTOpbl. 3HAaYCHHE T'CHETHUKH U MEIUIHHBI.
Bnusinue MyrtareHoB Ha opraHu3M uesioBeka. HacneacTBeHHble OOJIe3HM UENOBEKa, WX IPUYMHBI
¥ Ipo(UITAKTHKA. DTUUECKUE aCHEKTHI B 00IaCTH MEIULIMHCKOM T€HETHKH.

Ipaxmuuecxue pabomuol:
Cocrapnenue 2JIeMEeHTapHBIX CXeM CKpEIIMBaHus. Pelenne reHeTHIeCKuX 3a/1a4
Tema 3.6. JomecTukanusa. OcHOBBI cejeKIun. buoTexHoorus

JlomecTHKanys M CeJEKLHs: OCHOBHBIE METOABI M JIOCTIDKeHHS. | eHeTHMKa — TeopeTHdYecKas OCHOBa
cenekuun. Cenexuus. Yuenue H. M. BaBuioBa o meHTpax MHOrooOpasusi M MPOMCXOXKIEHHS KyJIbTYPHBIX
pactenuii. OCHOBHBIC METOJIbI CEJCKI[MH: TMOpUAM3AIMs, UCKYCCTBEHHBINH 0TOOp. OCHOBHBIC JOCTIKECHHUS U
HaIrpaBJIeHUs Pa3BUTHS COBPEMEHHOH CeleKIMH. BHOTeXHONOTus: NOCTMKEHHS W TEPCHEKTUBBI Pa3BUTHSL.
I'ennass mmxenepus. Kionuposanue. I'eHeTnueckn MOIMGHUIMPOBAHHBIE OPraHU3MbI. DTHYECKHE ACIHEKTHI
Pa3BUTHS HEKOTOPBIX MCCIIEA0BAHMI B OMOTEXHOJIOT MM (KIIOHUPOBAHUE YEIIOBEKA).

10 KJIACC
Beenenue
Paznen 1. Bun
Tema 1.1. UcTopus 3BOTIONHOHHBIX Hei

Uctopus sBomonnoHHbIX uaei. PazButne Ouonoruy B NOJapBUHOBCKMN mNepuoi. 3HaueHHe padoT
K. JIunnes, yuennsa K. b. Jlamapka, teopun K. Krosse. IIpeanocsuiku BosHUKHOBeHUs yueHus Y. JlapBuna.



OpomounonHast Teopus Y. apBuna. Pojb 5BOIIOIMOHHON T€OpUHU B (POPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HaY4YHOW KapTUHBI MUPA.

Tema 1.2. CoBpemMeHHO€e YBOJIIOLIMOHHOE YUeHUE

Bun, ero kputepun. [lonmynsmusi — CTPYKTypHas €IMHUIIA BUJAA, SOWHUIA dBoOJIONMU. CHHTETHYeCKas
TEOpHsI SBOJIONMHU. JIBMKYIIHE CHUITBI DBONIONMU: MYTAlIMOHHBIN Mpolece, TOMYJISIUOHHBIC BOJHBI, U30JISIIN,
€CTECTBCHHBIN 0TOOpP; UX BIUSHHE Ha TCHO(MOH] MOMYJSIUU. J[BHKYIIHIA U CTAOUIU3UPYIOIIHMIA €CTECTBEHHBIN
oTOOp. AJnanTtanyu OpraHW3MOB K YCIIOBHSM OOWTAaHMS KaK pe3ylbTaT JEHCTBUS ECTECTBEHHOTO OTOOpA.
MuxkposBomonusa. MHOTooOpa3ne BUAOB Kak pe3ynbTaT dBomtonnd. CrocoObl M MyTH BHI000pa30BaHUS.
[Mpunnuner knaccudukanuu, cuctemaruka. Hampasnenus sBomonnu. CoxpaHeHHe MHOr000pa3us BHJIOB Kak
OCHOBa YyCTOMUYMBOrO pazBuTHs Ouocdepwl. buomormueckuiéi mporpecc u Ouosorumueckuii perpecc. I[lytu
JOCTIDKEHHST  OMOJIOTHYECKOro mporpecca. [IpuduHBI BbIMUpaHUsS BHJOB. JlOKa3aTenbCTBA SBOJIOIHMU
OPTaHHYECKOTO MHUpA.

JlabopamopHnuie pabomoi:

N3yyeHne N3MEHYHBOCTH, IOCTPOSHHIE BAPUALIMOHHOTO PsiJia U BAPUAILIMOHHOW KPHBOM.
CpaBHeHHUe BUIOB 10 MOP(OIOTHUECKOMY KPUTEPHIO.

Onucanue NprUcocOOICHHOCTH OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepa.

Tema 1.3. [Ipoucxo:kaeHue u pa3BuTHe ;KU3HU Ha 3eMiie

PasButne mnpencrtaBieHuii o Bo3HUKHOBeHMH ku3HU. Omnbitel @. Pemgum, JI. I[lacrepa. ['mmoressl
0 TIPOUCXOXKeHUH Ku3HU. COBPEeMEHHBIC B3IUISIIBI HA BOSHUKHOBEHUE XU3HH. Teopus Onapuna — XouaeiHa.
VYcnoxxHEeHHEe KUBbIX OPraHU3MOB Ha 3€MJIE B IIPOLIECCE 3BOJIOLIMH.

Tema 1.4. IIpoucxo:kaeHue yejoBeKa

I'mnore3pl mpoucxoxaeHus uenoBeka. [lojokeHue dYenoBeka B CHUCTEME >KMBOTHOIO MHpa (Kiacc
Maiexonurarormue, otpsin IIpumarter, pon Jlromgm). DBomtonus denoBeka, OCHOBHEIE dTambl. Packl demoBeka.
ITpoucxoxneHue yenoBeueckux pac. Bugosoe e1uHCTBO YenoBedecTBa.

Pa3nen 2. JkocucTeMbl
Tema 2.1. Dxonoruyeckue Gpakropsl

OpranmsMm u cpena. Ilpeagmer W 3amaum 3KOJOTHU. DKoJOrmdeckue (GaxTopbl cpelbl (aOMOTHUYECKHE,
OMoTHYECKHE, aHTPOIIOI'€HHBIE), X 3HAYCHUE B )KU3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIIMSIHUS HKOJIOTMYECKHX
¢dakTopoB Ha opraHu3Mbl. AOuoruueckue GaxTopbl cpeabl. [IpucrmocoOiIeHusT OpraHu3MOB K JCHCTBHIO
9KOJIOTHUECKUX (haKTOpOB. B3auMOOTHOMIEHMS TMOMyJSIMKA Pa3HBIX BUIOB B DKOCHCTEME: Mapa3sUTH3M,
XHIIHUYECTBO, KOHKYPEHIIUS, CHMOHO3.

Tema 2.2. CTpyKTYypa IKOCHCTEM

BupmoBas m mpocTpaHCTBeHHast CTPYKTypa dKocHcTeM. [IuiieBbie CBsI3M, KPYrOBOPOT BEIIECTB M IOTOK
SHEPTMM B JKOCHUCTEMax. YCTOMYMBOCTh W JMHAMHKA JKOCHUCTEM. BiHsHUEe dYeloBeKa Ha SKOCHCTEMBL.
Pa3zHoOOpa3ue 9SKOCHCTEM: MpPUPOIHBIE JKOCHCTEMBI, HWCKYCCTBEHHBIE OKOCHCTEMBI (arpO3KOCHCTEMBI,
YpOOIKOCUCTEMBI).

Jlabopamopnvie pabomul:
CocraBiieHue cXeM Iepe/iauy BeNlecTBa U JHEPTHH B SKOCHCTEMAX.
Tema 2.3. Buocdepa — riodajbHas IKOCHCTEMA

Buocdepa — rnodanbnas sxocucrema. CoctaB u cTpykTypa Omocdepsl. Yuenue B. U. Bepnanckoro o
Oonocdepe. 3aKOHOMEPHOCTH cyllecTBOBaHUSI Onocdeprl. buomacca 3emnn. buonmormueckuii KpyroBopoT
BEIIECTB (Ha MpUMepe KpyroBOpoTa BOJbI U YIIIEpPOaa).

Tema 2.4. Buocgepa u yenoBek



Buocdepa u yenosek. ['mobGanpHBIE aHTPONOTCHHBIC M3MEHEHUS B Ouocdepe. [locmeacTBus AeaTeIbHOCTH
yenoBeKa JJisl oKpyxaromie cpenbl. KoHieniusi yctoiunBoro pa3putus. [IpaBuiia noBeneHusi B NPUPOIHOU
cpene. OxpaHa IpUPOABI M PAIIOHATBHOE UCITOJIF30BaHUE MPUPOIHBIX PECYPCOB

3akiouenne
TemaTnueckoe IJIAHWUPOBAHUE
No Tema Ob6mee JlaGoparopHble
KOJIMYECTBO | (MPaKTUYECKUE) paObOThI
4acoB
10 knacc
Baenenue 1
1 | Kpatkas uctopust pa3BUTHs OMOJIOTHH. 1
Cucrema OHMOJIOrMYECKUX HAYK
2 | CymHOCTh U CBOWCTBA )KMBOTO. Y POBHHU 1
OpraHu3aliy )KUBOW MaTEPUH.
buonoruueckue cucTemMbl Kak MpeaMeT
n3ydeHus 0Mojaorud. Meto el OMOJIOTHI
3 | Ucropus nsydyenus kietku. Kneroynas 1
Teopus
4 | XUMHYECKUH COCTAB KICTKU 4
5 | CrpoeHne 3yKapruOTHYECKOH 1 3 [Ipurorosnenue,
MIPOKAPUOTHYECKOM KIETOK paccMaTpuBaHUE U
OINMCaHNE
MUKpOIIpEnapaToB
KJIETOK PacTEHHU.
CpaBHeHUE CTPOCHHUS
KJIETOK PacTEHHUM,
KUBOTHBIX, TPUOOB U
OaxkTepuil.
6 | Peanu3anus Hac/IeACTBCHHOM HH(OpMAIINH B 2 Pemenue anemeHTapHbBIX
KJIETKE 3a/1a4 10 MOJIEKYJISIPHOM
Ouosoruu.
7 | Bupycsl 1
8 | Opranm3m — eauHOE TeIoe. 1
KuzHenesTenbHOCTh U Peryasuus GyHKIUI
opraHusma
9 | OOMeH BerIecTB U MpEBpaIICHUE YHEPTHH 2
10 | PazmHOXeHUE 4
11 | UuauBuayanbHOE pa3BUTHE OPraHU3MOB 2
(oHTOTCHE3)
12 | HacnencTBeHHOCTh U H3MEHYUBOCTh 7 CocraBnenue
3JIEMEHTapHBIX CXEM
CKpeluBanus. Pemenne
FeHEeTUYECKUX 3a/1a4
13 | Homectukanus. OCHOBBI CEJISKITHH. 2
buotexnonorus
[TIpoMexxyTouHas arrecranus 1
PesepBHOE Bpems 1
Hroro: 34
11 knacc
‘ BBenenue ‘ 1 ‘




1 | Hcropus 3BOMIOLHUOHHBIX UIEH 4
2 | CoBpeMeHHOE HBOJIIOIIMOHHOE YUEHHUE 8 Nzyuenue
U3MEHYUBOCTH,
IIOCTPOCHHE
BapHAIlMOHHOTO psla U
BapUaALlMOHHOM KPUBOM.
CpaBHeHuE BUIOB IO
MOP(HOIOTHYECKOMY
KPUTEPUIO.
Ornucanue
MPUCTIOCOOTICHHOCTH
OpraHu3Ma u ee
OTHOCHUTEIILHOTO
Xapakrepa.
3 | Ilpoucxoxnenue u pa3BUTHE )KU3HHU Ha 3eMJie 3
4 | IlpoucxoxaeHue 4esoBeKa 4
5 | Dxonoruyeckue HakToOpbI 3
6 | Ctpykrypa 3xocucTeM 4 CocraBneHue cxem
nepesavn BelecTBa u
SHEPTUU B SKOCUCTEMAX
7 | buochepa — rimobdanbHas SKocHcTEMA 2
8 | buocdepa u yenonek 2 AHaJI3 U OlLICHKA
cOOCTBEHHOM
JESITEIbHOCTH B
OKpPY’KaroIlle! cpejie
9 | [IpomexxyTouHast aTTecTanus 1
PeszepBHOE Bpems 2
Hroro 34
BCEI'O 68




