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IosicHuTEeILHAS 3aNHCKA

Peanusyemas paGouas mporpamma 1o 6HOIOrHHE 11 y4amuxcs 10-11 xmaccos paspaborana Ha
OCHOBC CIICAYIOMMX MHCTPYKTMBHEIX H METOJMYECKHX MATePHANOB:

- IPUMEpPHAs OCHOBHAA 00pasoBaTeNbHas IPOrpaMMa CpeHero obmero o0pazopanms,

BHECEHHas B peecTp 00pa3oBaTebHBIX IPOrpamMM, (Ipotokon ot 28 momns 2016 . Ne 2/ 16-3)

- ipumMepHas ITporpamma Bocnuranus (OnoGpena pemennem heaepaisHOro yueOHO-
METOUYECKOro 00beIMHEH S 110 06IEeMY 06pa30BaHUIO (mporoxon ot 2 monst 2020 r. Ne 2/20).

- mackMa MOH 1 MITKK ot 13.07.2021 . Ne 47-01-13-14546/21 « O cocrasieHau paboumx
MPOrpamMM y4EOHBIX NPE/IMETOB U KaleH1apHO-TEMaTHIECKOTO TIAHHPOBAHHSD)

-rpedoBannit ®I'OC & pe3ynbTaTaM OCHOBHOIO 0BIIIEro obpasosanus (TTpukas Munucrepcrsa
oOpasoBanus i Hayku P® Ne 1897 or 17.12.2010 "O6 YTBEpKICHUHU (emepansHOro
rOCYNapCTBEHHOIO 00Pa30BaTEILHOIO CTAHIAPTa OCHOBHOTO 0BIIEro obpazoBanus");

- 00pa30BaTeqBEHOM IPOrpaMMBI OCHOBHOTO 0BIIEro oOpazopanus MBOY COIII Nel 8;

- @BTOPCKOH nporpammer M. B. Aragonosoit, B. U. Cusornaszosa Buomorus. 10—11 xiaccsr.
Basoserii ypoBers. — M. : JIpoda, 2017.

- Iporpammsel BocniuTanuss MBOY COIII Ne 18, yTeep:x1éHHEOM EIarornyeckuM COBETOM
mkoysr (ipotokon Nel0 ot 28. 05.2021 ropa)

Kypc 6uonoruu na crynenu cpenmero o6mero 00pa3oBanus HalpasileH Ha (OPMHPOBaHUE
Y YHallUXCsl NeNOCTHOH CHCTEMBI 3HAHWH O KUBOH IPUPOJIE, ¢ CHCTEMHOM OPraHH3aIHy 1
SBOJIIOIUH, ITO3TOMY IIPOrpaMMa BKITIOYAET CBEACHHUS 06 00MMX GHOIOIHIeCKHX
3aKOHOMEPHOCTSIX, NPOABILIIOIUXCS HA PA3HBIX YPOBHAX OPTaHH3aIAK SKUBOI IPHPO/IEL.
IIporpammoit mpenycmarpusaercs usyuenne yaamumucs TEOPETUYECKUX U IPUKIIAJHLIX OCHOR
00wel Guonoruu. Yyammecs noxydaror obuue IIPEJICTABIEHHA O CTPYKTYpe OMONOTAYecKoi
HAYKH, €€ HCTOPUH ¥ METOAX HCCIIEIOBAHMS, HDABCTBEHHEIX HOPMAX M [IPHHIMIAX OTHOIIEHHS!
K npupoze. Ceenienus 06 ypoBHAX OpraHW3aIyH H3HU, SBOJIONHA obobuarores, yriyonsores
M pacHIupArOTCH.

Jlannas mporpamma paccuurana Ha 2 roga 06yueHus (684) — 10-11 xnaccel, 344 (1 yac B
Heziemo) B 10 u 344 (14 B menemo) & 11 knacce.

OuenuBanne oTBeToB OGyuarommxcs 10-11 kmaccos OCYLIECTBIISIETCA B COOTBETCTBHH C
IonoxenueM o cueTeMe oLeHoK, GopMax i mopske IPOBEACHUSI MPOMEKYTOYHOM aTTeCTALHH
u mepesoje ofyyaiommxes (mo HoBeM  ®I'OC  COO), YTBEPKIAEHHBIE peLICHHEM
[ENIarOrHIECKOro coBeTa WKOIEI T 22 Mast 2015r. mpotokon Ne7.

Ilnanupyembie pesyIbTaThl OCBOEHHS yIeGHOrO npeamera, Kypca

IIJIAHUPYEMBIE PE3YJIbTATEI OCBOEHUS YYEBHOI'O [IPEJIMETA «BAOJIOT US1»
HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA3ROBAHUS




JINUHOCTHBIE PE3VJILTATHI

L. I'pampancko-maTpuornueckoe BOCIIHTAHHE:

* NOHUMAHHE IEHHOCTH GHONOTHYECKOl HAYKH, e8 PoJK B Pa3BATHM YCTIOBEYECKOTO 0OLIECTRA,
OTHOWICHHE K GHONOTHH KaK BaXHOM COCTABISOMIEH KYIBTYPBI, TOPJOCTH 3a BKJIA] POCCHHCKHUX
¥ COBETCKUX Y4YEHBIX B pa3BHTHE MHPOBOI GHOJOTHYECKOM HAyKH.

2. T'paxnanckoe BocnuTanue:

* TOTOBHOCTB K pa3HOOGpa3sHON COBMECTHOM AEATeNBHOCTH IIPH BBINIOJIHEHHH OUOIOTHYIeCKHX
OTIBITOB, SKCTIEPUMEHTOB, HCCNEI0BAHMIA U TIPOCKTOB, CTPEMJICHHE K B3aUMOIOHMMAHUIO U
B3aMMOIOMOIIIH.

3. JyXoBHO-HPABCTBEHHOE BOCHHTAHHE:

* FOTOBHOCTE OLIEHHBATH CBOE MOBEICHUE M TIOCTYIIKH, 4 TAKIKe IIOBEJICHHE U TIOCTYIIKH JPYIHX
TOJEH C MO3UIUU HPABCTBEHHBIX HOPM 1 HOPM 3KOJIOTHYECKOI'0 IIPaBa C YYETOM OCO3HAHMS
HOCIEICTBUM IIOCTYIIKOB.

4. DcTerHyeckoe BocnMTaHMe:
* HOHHUMAHHE SMOLMOHANBHOIO BO3/ICHCTBHS IPHPOBL U 68 EHHOCTH.
S. LenHocTn HAYYHOro MO3HAHMS:

* OPHCHTAIHSA B IESATETbHOCTH HA COBPEMEHHYIO CUCTEMY GHOMOrHYECKHX HaY4YHBIX
NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS [IPUPOIbI, B3aUMOCBS3SX YENOBEKA C
IPUPOJIHOH U COLMATBHOM CpeIoit;

* Pa3sBUTHE HAy9IHOH JIIOOO3HATEILHOCTH, HATEpECa K GHOMOrHYeCKO] Hayke u
HCCIIENIOBATEIILCKOM e TeIbHOCTH:

* OBJIAZICHUE OCHOBHBIMY HABBIKAMH HCCIIE/IOBATENIECKON TeSTeIIEHOCTH.

6. ®uzmueckoe BocnuTaHMe, $hopMupoBanue KyaLTYPHI 350pOBLA:

* OCO3HAaHHE NIEHHOCTH JKU3HH; OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0pPOBBIO H YCTAHOBKA Ha
310pOBEIH 00pa3 kH3HH (310pOBOE MHTaHKUE, COOITIO/ICHUE TUTHEHHNYECKUX IpaBuI,
cOanaHCHPOBAHHBIH PEXHM 3aHATHI U OTABIXa, peryiApHas Gu3n4ecKas akTHBHOCTD);

* OCO3HAHHE NOCICCTBHY H HENPUSTHE BPEAHBIX PHBLIYEK (ynorpe6nenue anxorons,
HAPKOTHKOB, KYPEHUE) H MHBIX QOPM Bpea s (GH3HIECKOTO U IICHXHIECKOTo 3/0POBbS;

* COGIIIO/IeH e IPABAIT 6E30MACHOCTH, B TOM YHC/IE HABBIKH GezomacHoro noBenenys B
IPUPOAHOH Cpene;

* YMCHHE 0CO3HABATH SMOLMOHAIILHOE COCTOSIHHE CBO& ¥ APYTHX JIOAEH, YMETB YIPaBIAThH
COOCTBEHHBIM SMOIHOHAILHBIM COCTOSIHHEM;

* cOPMHUPOBAHHOCTE HABbIKA peduexcum, NIpH3HAHKe CBOETO IIpaBa Ha OmHUOKY U TAKOro #xe
npaga APyroro 4eaoBeKa.
7. Tpynosoe BocniaTanue:

* AKTHBHOE y4acTHe B PEUICHHM IIPAKTHYECKHX 3a/1a4 (B PaMKax CEMbH, IIKOMbI, TOPOXa, Kpast)
OHOJIOrHYecKoi B SKONOTrHYeCcKOH HaTpaBJICHHOCTH, HHTEPEC K NPAKTHYECKOMY H3YUYEHHIO
Tpo(eccHil, CBA3aHHEBIX ¢ GHOTOrHEi].

8. Dxonormueckoe BocnmTanue:

* OPHCHTAINS Ha IPHUMEHCHHE OHOJIOTHYECKIX 3HAHMH /TS pellenus 3a1a4 B 06/1acTH
OKPYIKArOIICH CPE/Ibl, TUIAHMPOBAHMUS MOCTYIIKOB W ONCHKH HX BO3MOIKHbIX NOCJIEACTBIH J|ist
OKPYIKAIOLIEH CpPe/ibl; IOBBIMIEHHUE YPOBHS YKOJIOTHYECKOMH KYIBTYPBI, OCO3HaHHE TI06aIBHOr0
XapakxTepa SKOJIOrHYeCKHX NPobIIeM H ITyTeH uX pelleHHs; AKTHBHOE HETIPHATHE NSHCTBUIA,
[IPAHOCAIIMX BPeJl OKPYKaroluei cpene;
¢ TOTOBHOCTE K y4aCTHIO B MPAKTHYECKOM JIEATENBHOCTH SKOTOIHYCCKON HarpaBICHHOCTH.

METAIIPEJIMETHBIE PE3VJIBTATBI

YuuBepcanbHbIe I03HABATEIbHbBIE AelicTBaA

basosvie no2uveckue deticmeus.:

* BBIBIIATE U XapaKTePHU30BATE CYIIECTBEHHbIE MPU3HAKY GHONOTHYECKHX 00BEKTOB
(sBNICHMI, IpomEeccoB);




* YCTaHABIIMBATH CYIIECTBEHHBIN MPHU3HAK KnaccH(pHKaIH OHONOTHIECKHX 00BEKTOB,
OCHOBaHHS Jiist 0000IEHHS | CPABHEHUS, KPATEPHH POBOTMMOT0 aHATH3A,

* ¢ YYETOM MPEI0KEHHOH OHOTOTHYECKOH 3a1auM BRISIBIATH 3aKOHOMEPHOCTH U
[IPOTHBOPEYMS B paccMaTpuBaeMbIX dakTax U HaOIIOACHUAX; Npeaarath KPUTEPHHU IS
BEISIBIIEHUS 3aKOHOMEPHOCTEH ¥ MPOTHROPEUNHA; BEISBIATH AeUIUTEI HHDOPMAITUH, TaHHEBIX,
HEOOXOIMMBIX UL PEIICHHUS [I0CTABJIEHHOMN 3a/1a4H;

* BRIAIBJIATH IPHYNHHO-CIICICTBCHHBIC CBA3U NMPU U3YICHHUHU OHOJOTMYECKUX ABNCHUMH 1
MPOIECCOB; JIENATh BBIBOJIBI C HCITONB30BAHNEM ACTYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aK/IIOUEHUH 110 aHAIOTHH, (OPMYIIMPOBATh FHIIOTE3EI O B3aUMOCBS3SX;

* CAMOCTOSITENIBHO BbIOKpaTh criocod pemenus yueOnoi 6uonoruyeckoi 3agaun
(cpaBHHBaATH HECKOJIBKO BAPHAHTOB PEIIeHNUs, BRIOUpATh HaubosIee MOIXOSIIHHA ¢ yu&ToM
CaMOCTOSITEIBHO BBIICIICHHBIX KPHTEPHEB).

ba3zoevie uccnedoosamensckue deticmeus:

* MCTIOIB30BATh BOIPOCH KaK MCCIIEA0BATEIbCKAM HHCTPYMEHT IO3HAHHS;

* (popMyIHpOBATH BONPOCE], (GUKCHPYIOIIME Pa3phIB MEK/TY PeaTbHBIM M HKeNaTeT:EHBIM
COCTOSIHUEM CUTYalluH, 0OBEKTa, U CAMOCTOSTEIBHO YCTAHABIMBAT HCKOMOE U JIAHHOE;

* )OpMHPOBATHL TMIIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYKIESHHN U CY)KISHHUH IPYTHX,
apryMeHTHPOBATh CBOIO MO3HITHIO, MHECHHE;

* TIPOBOJIUTH 110 CAMOCTOATENBHO COCTABIEHHOMY IUIAHY OIBIT, HECTOKHBIN OHOIOrnyecKuii
SKCIEPHMEHT, HeOOIIBINIOE UCCIIETOBAHKE TI0 YCTAHOBIICHHIO 0COOCHHOCTEN OHOIOrHIECKOro
00beKTa U3ydeHHs, IPUIMHHO-CIICICTBEHHBIX CBA3€H 1 3aBUCHMOCTEN GHOIOTHYECKHX
00BEKTOB MEXKAY COOOH;

* OLICHUBATh HA IIPUMEHUMOCTb ¥ JOCTOBEPHOCTH MH(OPMALIHH, TIOTYYSHHOM B XO/Ie
OMOIOTHYECKOTO UCCIeJOBaHNs (IKCIIEPHMEHTA);

* CaMOCTOATENBHO (POPMYJIMPOBATE 000OLIEHHS ¥ BEIBOIBI 10 pe3yIbTaTaM MPOBEIEHHOTO
HaOMIOCHHS, OTIBITA, HCCIIEI0BAaHM)S, BJIAJIETh HHCTPYMEHTAME OLEHKH JOCTOBEPHOCTH
TIONTYYEHHBIX BHIBOIOB U 00001IIEHHIT;

* [IPOrHO3MPOBATL BO3MOXKHOE JlalTbHelIee pa3sBUTHE OHOTOTHUECKUX POIECCOB H UX
MOCNEACTBUS B AHAJIOTMYHBIX MJIM CXOHBIX CHTYalMsAX, a TAKXKE BBIIBUIATH NPEINOIOMKEHUS 00
HX Pa3sBUTHH B HOBBLIX YCIIOBHSX U KoHTeKcTax. Pabora ¢ undopmanumei:

* IPUMEHATH PA3TMYHBIC METO/[bl, UHCTPYMEHTHI K 3alIPOCHL IIPH ITOXACKE B 0TGOpe
Guoornyeckoi HHGOPMALUY MM JaHHEIX U3 HCTOYHHKOB C YUETOM NIPETOXKEHHON yuebHOl
Oromornyueckoi 3aaum;

* BBIOMpATh, aHATU3UPOBATh, CHCTEMATH3UPOBATH W MHTEPIIPETUPOBATE GHOIOIUYECKYIO
HH(OOPMAITHIO PA3IMYHEIX BUAOB B (JOPM IIPEACTABIEHHUS; HAXO/UTEL CXOAHBIE aPTyMEHTHI
(oA TBEPXKNAFOIIME MK OTIPOBEPralOIHe OJTHY M TY )K€ HJICK0, BEPCHIO) B Pa3IUIHBIX
HH(POPMAITUOHHBIX HCTOYHHKAX;

* CAMOCTOATENLHO BEIOUPATh ONTUMANBHYIO (OPMY NpeACTaBICHHI HH(POPMALIMHA U

HITIOCTPHPOBATE peliaeMble 3aavi HECJI0XKHEIME CXeMaMH, JuarpaMMaMu, HHoM rpabuxoil u
X KOMOWHAIHAMMU,

* OLICHUBATh HAAEKHOCTL OMOIOrMYecKoi MHGOPMAITHY IO KPUTEPUAM, TIPEITI0KEHHBIM
yYHuTENEM A CHOPMYTHPOBAHHBIM CAMOCTOATEIBHO,
* 3()()eKTUBHO 3aIIOMHHAThL ¥ CHCTEMATH3HPOBATh HH()OPMAIIHIO;
* OBJIAJIETh CHCTEMOH YHMBEPCAIBHBIX N103HABATE/IbHBIX ACHCTBHHA obecieunBaeT
c(hopMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB 00YYarOIAXC.
YHupepcaibHble KOMMYHHKATHBHBIC AeHCTBHSN
Obwenue:
* BOCIIPHHUMATE U (POPMYTHPOBATE CYKACHUS, BRIPAXKATh SMOLMH B IIPOLECCE BEIIOTHEHHUS
IpaKTHYECKUX U n1abopaTopHbix paboT;
* BBIpaXxaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUCHLMEHHEIX TEKCTAX;




® pacriosHaBsaTthb HeBepGaerthe CpencTBa OGIJ.ICHHH, MOHHUMATh 3HA4YCHHE COIAAIBHEBIX

3HAKOR, 3HATH U PACIIO3HABATH NMPETOCHUTKA KOHQIMKTHBIX CHTYAL|H W CMATYATH KOH()JIMKTBL,
BECTH IIEPETOBOPEI,

* [IOHMMATh HAMEPEHHUS JPYTHX, IPOSBIIATH YBAXKHTEIbHOE OTHOLICHHE K COOECCIHHIKY H B
KOppekTHO#H dhopMe GOpPMYyTHPOBATE CBOM BO3PaKEHU;

* B XOJIe JINATIOTa ¥/HIH IUCKYCCHH 3a]1aBaTh BOIIPOCHL [10 CYIIECTBY 06CYKIaeMOH
GMOJIOrHYECKO TEMBI M BHICKA3bIBATh MIIEH, HalleJICHHbIE HA PEIIEHHE OHOIOrHYECKOM 3a1a4d |
nojAepkanue GraroxenaTenbHOCTH OOILEHMST;

* COMOCTABJIATE CBOM CYXKIEHHUS C CYKICHUAMH APYTHAX YYaCTHHKOB AUAJIOra,
0oOHapy)XHUBATh pa3INdue U CXOACTBO IMO3UIIMHA;

* NyGIMYHO TIPEACTABISITE Pe3yIbTAThl BBIIOJIHEHHOr0 OMOIOTHYECKOT0 ONbITa
(3KCIIEpUMEHTA, HCCIeTOBAHMS, IIPOEKTa);

* CAMOCTOSTENBHO BHIOHpATh (OpMAT BBHICTYIIJIEHHUS C YIETOM 3a/1a4 Npe3eHTalyuu 1
0c0OEeHHOCTEH ayIUTOPUU B B COOTBETCTBHH C HUM COCTABIIAThH YCTHBIC U NMCHMEHHBIC TEKCTHI C
UCIIOJIB30BAHUEM HIUIIOCTPAaTUBHBIX MATEPHAJIOB.

Cosmecmuas 0eamensHoCmb (COMPYOHUNECMBO):

* [IOHMMATh U UCIIOTH30BATh MPEUMYIIECTBA KOMAHIHON U MHIMBHIYaIbHOM paboThl MPH
pelIeHuy KOHKPETHON GHOJIOrHYecKoi pobiieMbl, 000CHOBLIBATE HEOOXOIUMOCTh IPUMECHEHHS
rpyNnoBsx HOpM B3aMMOJEHCTBHS NIPH PENIEHAN TOCTABICHHON yueOHO#M 3a1a1m;

* IPUHAMATH 1EJb COBMECTHOMN J€ATEIbHOCTH, KOJUICKTHBHO CTPOUTH JAEHCTBHS 11O €€
JOCTHIKEHMIO: PACIIPEACISTh POJIH, IOTOBAPUBATHCS, 00CYKIATh IPOLECC U Pe3yIbTar
COBMECTHOM PaboThl; yMeTh 060011aTh MHEHNS HECKOJIBKHX JIFOJIEH, TIPOSBIATE TOTOBHOCTD
PYKOBOJUTD, BHIIOIHATE IOPYYECHHUS, TOAYHHATHCA,

* ITAaHKPOBATH OPTAaHM3AIIHIO COBMECTHOM paboThl, OIIPE/ICIISTE CBOIO POIIb (€ yIETOM
IpeIOYTEHHUI ¥ BO3MOXKHOCTEH BCEX YUaCTHUKOB B3aHMOJICHCTBUA), PACIIPEACIIATE 3a1auH
MeX /Ty YeHaMH KOMaH/Ibl, Y4acTBOBATh B rpynoBsix hopmax pabotsl (obeyxnenus, obmen
MHEHUSAMH, «MO3TOBEIE ITYPMBI» U HHbIE);

* BBIIIOJIHATE CBOIO Y4acTh paboThl, JOCTUTaTh KAYECTBEHHOI0 PE3yJILTATA II0 CBOEMY
HATPaBIIEHWIO ¥ KOOPJAMHUPOBATEL CBOM JEHCTBHSA C APYTUMH YWICHAMH KOMaHIbI;

* QLEHUBATH KAYECTBO CBOETO BKJIaJa B 0OMHIA MPOAYKT N0 KPUTEPHAM, CAMOCTOSATCIIBHO
chopMyTHPOBAHHEIM YYACTHHKAMH B3aMMOEHCTBHS; CPAaBHMBATH PE3YIIBTATHI C HCXOMHOMN
3ajiaueli ¥ BKJIA KaiHOOro YieHa KOMAH/Ibl B IOCTIDKEHHE Pe3YJIbTATOB, Pa3ielnaTsh chepy
OTRETCTBEHHOCTH M MIPOSBIISITH TOTOBHOCTE K MPEJOCTABICHHIO OTYETA IIEPE]] TPYIINOi;

* OBJIAZIETH CHCTEMOM YHHBEPCAIbHBIX KOMMYHUKATHBHBIX JIEWCTBHIA, KOTOPAst
obecneynBaeT ¢hOPMHPOBAHHOCTE CONMATBHEIX HABLIKOB M SMOLIMOHAIEHOI'O HHTEIIIEKTA
obyuaromuxcs. Y HUBepca/AbHbIe Pery/IsiTHBHbIE eiCTBHA

Camoopeanusayua:

* BBISBJIATE POOIIEMBI I PELICHHS B )KU3HCHHBIX M Y4eOHBIX CHTYAlMSIX, UCIIOJB3Y S
OuosioruyecKue 3HaHus;

* OPHEHTHPOBATHCS B PA3IMYHBIX TIOX0/AX TIPUHATHS PEIleHHH (MHIUBHIyaIbHOE,
NPHUHSTHAE PELIEHNUs B TPYIIe, IPUHATHE PEIICHHI TPYTITON),

* CAMOCTOSITENHHO COCTABIIATE AJTOPUTM PELICHNs 3a/1a4¥ (MITH €T0 4acTh), BEIOUpPATE
cnocob pemenns yueOHoit 6MOTOTHYECKOH 3a/1a4M ¢ YIETOM HMCIOIIUXCH PECYPCOB H
c0oOGCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBATE TIpE/ITaraeMble BApUAHTEI PELICHHH;

* COCTARJIATH TJIAH JIEHCTBHH (TaH peau3alyy HAMECUCHHOTO AITOPATMA PELIEHHS),
KOPPEKTHPOBATE NIPEUIOKEHHBIA aIrOPUTM € YUETOM NMOTYUEHHs HOBBIX OHOJIOIHYECKHX
3HaHW 00 u3yyaeMoM OHONIOTHIECKOM O0BEKTE;

* ileJ1aTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamoxoHTpoJIs (pediaexcns):

* BJIAJIETH CIIOCOOAMYU CAMOKOHTPOJIS,, CAMOMOTHBAITHU U Pe(dIIeKCHH;

* 1aBaTh aJIEKBATHYIO OIIEHKY CHTYaIlMH U TIpe/ularaTh Ilad €€ H3MCHCHUS,




* YYUTBIBATh KOHTEKCT U IPEABHICTD TPYAHOCTH, KOTOPBIE MOT'YT BO3HHKHYTB ITPA

pemennd yueOHOM GroNoTHUecKol 3aa4u, afanTHPOBATh PEIIEHHE K MCHAIOMUMCH
obcToATENnBCTBAM;

* OOBACHATE NPUYKHBI JIOCTHKEHAS (HEJOCTHKEHUS) Pe3yIbTATOB IeATETEHOCTH, AaBATh
OLICHKY TIPHOBPETEHHOMY OIIBITY, YMETh HAXOMHTH IO3UTUBHOE B IIPOH3OLICAICH CHTYATIHY;

* BHOCHTDH KOPPEKTHBBI B ACATEITBHOCTh HA OCHOBE HOBbIX OOCTOSATEIBCTB, H3MEHUBIIAXCS
CHTYyallHii, yCTAaHOBJIEHHBIX OIHO0K, BOSHUKIIKX TPYAHOCTEH;

* OIIEHUBAThL COOTBETCTBUE Pe3y/IbTaTa eI U YCIOBHAM.

¢ DMOIHOHAIbHbIA HHTE/ICKT:

* pa3TMYaTh, HA3LIBATH M YIIPABISITH COOCTBEHHBIMH SMOIUAMHE W SMOLMAMHU APYTHX;

* BEUSIBIITE M QHAJIM3UPOBATE IIPHYMHBI IMOITHIA,

* CTaBUTH cebs Ha MECTO APYrOro 4enoBeKa, IOHMMATh MOTHBEI M HAMEPEHHS [ipyroro;

* peryJMpoBaTh CIoco0 BHIPaKEHHs SMOIIHH.

MMpuasaTae cedst M APYrHX:

* OCO3HAHHO OTHOCHTBCA K APYTOMY YENOBEKY, €r0 MHEHHIO;

* IPU3HABATHL CBOE IIPABO HA OMIMOKY M TAKOE XKE MPaBo JAPyroro;

* OTKPBITOCTh CeOe | APYruM;

* 0CO3HABATh HEBO3MOKHOCTE KOHTPOJIMPOBATE BCE BOKPYT;

* OBJIAJIETh CHCTEMON YHUBEPCANBHEIX yIeOHBIX PEryIsSTHBHBIX NCHCTBHIM, KOTOPaAs
obecneunBaeT GOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK TMYHOCTH (BHYTPEHHSIS [IO3UIIHS
TUYHOCTH), ¥ XM3HEHHBIX HABLIKOB JIMYHOCTH (YIpaB/ICHHS COOOH, CaMOIMCITUILIHHEL,
YCTOHYMBOIO IIOBEACHHS).

MPEIMETHBIE PE3YJIbTATBI

B pesyanTaTe H3ydenns yue6uoro npeamera «buosiorus» Ha ypoBHe cpeHero oémero
obpa3zoBaHusA:

BrinyckHuK Ha 6230BOM YPOBHE HAY4YHMTCH:

—  pacKphIBaTh HA IpMMepax pojb GHONOTHHA B (POPMHPOBAHMM COBPEMEHHON HAy4HOM
KapTUHBI MUPA U B TPAKTHYECKOH IEATENLHOCTH JIOJIEH;

— IIOHMMATh M OIMCHIBATH B3aMMOCBS3b MEXIY €CTECTBEHHBIMHM HayKaMH: OHOIOTMEH,
(bu3HKOM, XMMUEH; yCTaHaBIMBATh B3aUMOCBA3b [IPUPOIHBIX SBJICHHUI;

— TIIOHHMAaTh CMBICI, pa3jauM4arb W  ONHUCHEIBATE  CHUCTEMHYI0  CBA3b  MEXNIY
OCHOBOTIONATAIOIIMME OHONOTMYECKUMH TOHATHAMH: KJE€TKa, OpraHM3M, BHI, 3KOCHCTEMa,
duochepa;

—  WCIOJNB30BATH OCHOBHBIE METOMBI HAYYHOTO TO3HAHHS B Y4eOHBIX OHOJIOTHMYECKHX
HCCIIEIOBAHMSAX, IPOBOANTE SKCIIEPAMEHTHI 110 U3YYEHUIO OHOIOTHYECKHX 0OBEKTOB U SBIIEHHH,
0O BACHATD PE3yJIBTATEl SKCIICPIMCHTOB, aHAJIM3HPOBaTh MX, (POPMYITHpPOBATEL BBIBOJEL,

—  (opMyJIHpOBATEL THIIOTE3EI HA OCHOBAHWH NPEIOKEHHO# GHonorndeckoi mH(popMarmm
U IIpejularaTh BApUaHTHI IPOBEPKH THIIOTES;

—  cpaBHHBATh OMOIOrHYecKHe OOBEKTHI Mexjy coOoi Mo 3aJaHHEIM KPHTEPHAM, JENaTh
BBIBOJIBI M YMO3aKITIOUEHHUSI HA OCHOBE CPaBHEHHS;

— 00OCHOBBIBaTh €AMHCTBO JKHBOM M HEXUBOH NPHUPOIBI, POACTBO JKHMBBIX OpPraHH3MOB,
B3aHMOCBA3H OPTaHHU3MOB B OKPYXKaloleH cpeab! Ha OCHOBE OHOJIOIHYECKHX TEOPHid;

—  TNPHABOJMTH IPUMEPHl BEIECTB OCHOBHBIX TPYNIN OPraHUYECKHX COESIHHEHHH KIIETKH
(6es1KoB, )KUPOB, YIIIEBOJIOB, HYKJIIEMHOBLIX KHUCIIOT);

—  pacmo3HaBaTh KJIETKH (TIPOKAPHOT U SYKapUOT, PaCTEHUH M JKUBOTHBIX) 110 ONUCAHUIO, HA
CXEMaTH4eCKUX M300paKeHUAX; YCTaHABIMBATh CBA3b CTPOCHMA M (PyHKUMH KOMIIOHEHTOB
KJIETKH, 0O0CHOBRIBATE MHOT000pa3ne KIETOK;

—  pacmo3HaBaTh MOMYJALHUIO H OHOTOrHYECKHHA BHJI 110 OCHOBHBIM [IPH3HAKAM;




—  ONMCHIBATH (PEHOTHN MHOTOKJICTOYHBIX PACTEHHM U KUBOTHBIX MO MOP(HOTOTHIECKOMY
KPUTEPHIO,

—  00BsCHATE MHOrooGpa3ne OpraHMu3MOB, IPUMEHSIS SBOJIOLMOHHYIO TEOPHIO;

—  KIaccH(pHIEpPOBaTh GHONIOrHYECKHE OOLEKTH HAa OCHOBAHHUHM OHOIO KT HECKOIHKHX
CYLIECTBEHHBIX [IPH3HAKOB (THIEI MUTAHHS, CIIOCOOBI ABIXAHUS M PA3MHOKEHMS, 0COOCHHOCTH
pa3BUTHA),

—  OOBSACHATH MPUYHHEI HAC/IEICTBEHHBIX 3a00JIeBAHHUI;

—  BBIABIATE U3MEHUHBOCTH Y OPraHU3MOB; OOBACHATH NPOSBIECHHE BHIOB W3MEHYHBOCTH,
HCIIOJIB3YS 3aKOHOMEPHOCTH U3MEHYHBOCTH; CpPaBHUBATh HACIIEICTBEHHYIO "
HEHACJIEICTBEHHYIO U3MEHYHBOCTE;

— BBMBIATE  MOp(ONOrAYecKHe, (UIHONOTUYECKUE, IIOBEJEHUYECKHE  amaIrrTaluy
OpPraHH3MOB K Cpe/ie OOMTaHus U MEeHCTBUIO 3KOJIOTHYECKHX (aKTOpPOB;

—  COCTaBJIATH CXEMBI IEPCHOCA BEMIECTB M SHEPIUH B 3KOCHCTEME (LIEIH IIHTAHMS);

— TPHBOJMTL J[IOKA3aTebCTBA HEOOXOAMMOCTH COXpaHeHWS GuopasHooOpasus s
YCTOMYHBOTO PA3BUTHSA M OXPaHbI OKPYXKAIOIIEH Cpe/ipt;

— OUCHMBATH [JOCTOBEPHOCTh OHONOrMYECKOH HH(OPMALHMH, TNONYYEHHOH M3 pasHBIX
UCTOYHHKOB, BBIICTATH HEOOXOAMMYIO HHGOPMAIMIO [JIs HCIOJB30BAaHHS €€ B yueOHolM
JEATENHHOCTH 1 PEIUCHUH NPAKTHYECKUX 337124,

— HpPEACTaBIATH GHONOTHYECKYIO HMH(ODMALMIO B BHAE TeKcTa, TaGmuupl, rpaduka,
AHarpaMMBI M I€TaTh BEIBO/BI HA OCHOBAHWY MPEICTABICHHBIX JaHHBIX;

— OLCHHMBATL POJb JOCTHXXCHUH I'€HETHKH, CENEeKLHH, OGHOTEXHONOTMH B IIPAKTHYECKOM
NeATENbHOCTH YEIIOBEKa H B COOCTBEHHOM KU3HU,

— OOBSICHATL HETATHMBHOE BIHSHAC BELIECTB (AIKOTONS, HHKOTHHA, HAPKOTHYECKHX
BEIIECTB) Ha 3apPOJBILICBOE Pa3BUTHE YEIOBEKA,

—  OOBSACHATEH MOCIEICTBHS BIUSHUA MyTareHoB;

—  OOBSICHATH BO3MOXKHbIE IIPHYHHBI HACIE/ICTBEHHBIX 3200 e BAHMUIA.

Brinmycknuk Ha 6a30BOM YPOBHE MOJYYHT BOIMOKHOCTD HAYUHTHCS:

— Oasame Hayunoe o6vACHeHue OUONOZUYECKUM (PAKMAM, npoyeccam, SENEHUIM,
3AKOHOMEPHOCMAM, UCNONb3YA GUON02UNECKUE MEOPUY (KIEMOYHYIO, E0MIOYUOHNIYIO), VUCHUE O
buocghepe, 3aKoHbI HACIEOCMBEHHOCMU, 3AKOHOMEPHOCINU UZMEHYUBOCIU,

—  XApaxkmepu3o6ams COSPEMEHHble HANPAGAEHUA 8 PAzeumui GUONOZUU; ONUCLIBAMb UX
B03MOJICHOE UCHONb306AHUE 6 NPAKMUYECKOU OeAmeNbHOCIU;

—  CpAGHUGAmMb Cnocobvl OeneHUs KIemKy (MUumo3s u metios);

—  pewamv 3a0auu na nocmpoerue pazmenma emopoii yenu JJHK no npednoscennomy
ppaemenmy nepeoi, uPHK (MPHK) no yuacmxy JHK;

— pewams 3a0ayu Ha onpeoenenue KONUYECMEA XPOMOCOM 6 COMAMUYECKUX U NOLOBBIX
KAemKax, G mMaxdice 6 KNemKax nepeod Ha4anom Oenenus (Medo3d ulu Mumosd) u no ezo
OKOHYANUY (ONA MHO20KNEMOYHBIX OP2AHUIMOB);

— pewiame 2enemuyeckue 3a0a4u HA MOHO2UBPUOHOE CKpewjueéanue, coOCMAsiams cXembi
MOHOZUOPUOHO20 ~ CKPeWJUBAHUS,  NPUMEHAS  3AKOHb.  HACTEOCMBEHHOCMU U UCNOLB3YA
6UON0ZUNECKYIO MEPMUHONOZUIO U CUMEONUKY;

—  YCManaeaueamv Mun HACIe008AHUA U XApAKmMep NPOAGNeHUs NPUIHAKA NO 3QA0AHHOI
cxeme poOoCnO6HOU, NPUMEHSAA 3AKONbL HACICOCMBEHHOCMU;

—  OYeruseame  pesylbmamvl  63QUMOOCUCMEUs  HeN06eKaA U  OKpYIcalowei  cpeost,
NPOZHO3UPOBANYL  GOSMONCHbIE NOCHEOCMEUS. OesMEeNbHOCIY Yenosexa O CYWecmeosanus
OMOeNbHbIX 6UON02ULECKUX 00BEKMOE U YeabIX RPUPOOHBIX COOBUYECIE.




Copep:xanne yue6noro npeamera 10-11 kiaacenl

10 KJIACC

Benenue. 14

Pazpen 1. Buosorns kax Hayka. MeToasl HayuHoro nosuanns (34.)

Tema 1.1. Kparkas ucropus pazsurns 6uojornn. Cucrema Suooruyeckux mayw. (14)

Tema 1.2. CymuocTsh 1 cBOHCTBA XUBOro. YPOBHA OPraHH3aIMA W METObI TIO3HAHMUS
HIBOH MaTepun. (24). OcHOBHEIE CBOMCTBA XMBOIA MaTepud. OCHOBHBIE YPOBHE OPraHH3aIHK
JKUBOM MaTepuH.

Paznen 2. Kierxa(104)

Tema 2.1. Ucropus m3yuenns xiaerku. Kierounas reopus.(19). OCHOBHBIE IOJIOKEHUS
KJICTOYHOH TEOpHH.

Tema 2.2. Xumuveckuii cocras kiaerku.(4u) Heopranmueckre BemecTsa: Boja, MHHEPATbHBIC
conu. Opranuyeckue BelecTsa. JINmuIs!, yrueBojsl. benku. HykiienHOBBIE KUCITOTEI.

Tema 2.3.Ctpoenue sykapHoTHYecKoii H npokapuoTHueckoii kiaerkH (3u). Ctpoenue
dyKapHOTHYECKOH KiieTkH. [uTonnasma, opranouast. KieTounoe sapo, XpoMOCOMBL
IIpokapuoTHdeckas Kierka.

Tema 2.4. Peanuzanus saciencrsennoil undopmamun B kierke.(19). JIHK — nocurens
HACJICICTBEHHON HHpOpMAIHH.

Tema 2.5. Bupycer.(14). Bupycsr. OcoGeHHOCTH CTPOEHHS, Pa3MHOXKEHHS, 3HAYEHHE,
Pasgen 3. Opranmzm(184)

Tema 3.1. Opranusm — exunoe nenoe. JKu3HeAEATENLHOCTD M PeryIsus (yHKImil
opranusma (14)

Tema 3.2. O0men BemecTB H NpeBpamenne YHepran— (2 4). DHePreTHUCCKUH 06MEH.
ITnactuyeckuit o6men. GoTocuHTeE3.

Tema 3.3. Pazmuoxenue — 44. Jlenenue xuerkn. Mutos, PazmHoXenue: 6ecrionoe ¥ momoBoe.
O6pasosanue momoBsIx KieTok. Meiios. OmmogoTBopenue.

Tema 3.4. Unpueuayansnoe pasBuTHE OPraHu3MoB (oHTOrenes) — 2 u. MuauBu/yansHoe
pa3BUTHE OpraHu3MoB. OHTOreHes yenoseka. PenpoaykruBHOE 310pOBLE.

Tema 3.5. HacnencreeHHOCTh M M3MEHIHBOCTE -7 4. [ eHeTHKa — HayKa O 3aKOHOMEPHOCTAX
HACJIEACTBEHHOCTH ¥ U3MeHYUBOCTH. Monorubpuanoe ckpemnmpanue. [Jurubpuatoe
CKpelBaHue. XpOMOCOMHAs TEOPHs HAC/EACTBEHHOCTH. ['eHeTHKa nona. M3MeHunBOCTS:
HACJICACTBCHHA U HEHACNIC/ICTBEHHAsl. | eHeTHKa U 3/10pOBBE YENOBEKA.




Tema 3.6. lomecruxanus. OcHosbl cenexnun. Bruorexnonorus - 34. OCHOBEI CeleKIUH:
METOIEI B TOCTHKEHHUS. BHOTGXHOJIOPHSI: JOCTHKEHHSA ¥ IICPCIEKTHBBI PA3BUTHSL,
buorexnomorus.

Saxmouenne -1y

PeiepsHoe Bpem. — 2y

11 KJIACC

Beenenne (1 4)

Pazgen 1. BUJI — 19 yacos.

Tema 1.1. UcTopus 3B0MONMOHNBIX HAel — 4 4. Pa3suTue 6HOIOrMM B IONAPBHHOBCKHI
mepuoj. IsormouuonHas reopus JK. B. Jlamapka. [IpeAnocsuku BO3HAKHOBEHHS yaeHns U.
Hapsuna. OBomonuonnas reopust Y. Jlapsuna

Tema 1.2. Cospemennoe sBomonuonnoe yyenue — 8 u. Kputepun suna. [omymss —
S/IMHHMLIA BHAA U 9BOJIONMH. CHHTETHYECKAs TCOPHS 3BOIOLMH. JIBHKYIIHE CHITHI SBOJTFOITHEL.
AJanTauys OpraHu3MOB Kak PesyNbTaT ecTECTBEHHOTo 016opa. Bumoobpasosanue. [aHse
HanpaBTeHHs BOJIFOLME. JOKa3aTeNbCTBA SBOMIOLMH OPraHUYECKOrO MUPA.

Tema 1.3. Ilponcxoxaenne xu3nn Ha 3emie. — 3 u. Passurre npecrasienuit o
BO3HUKHOBEHHH JKu3HM. COBpEMEHHBIE B3ITIA (6] HA BO3HMKHOBCHHE XKU3HU. Y CITOMKHEHHE
JKMBBIX OPTaHU3MOB B [IPOLIECCE DBOJIIOLUH.

Tema 1.4. TIponcxoxaenue yejioBexa. — 4 u.

I'MIIOTE351 MPOUCXOXKIEHHUS YyeIoBeKa. | [0I0KEHHE YEI0BEKA B CHCTEME OPTaHUYECKOro Mupa.
ITonoxeHue yenoBeKka B CHCTEME KHUBOTHOTO Mupa. OCHOBHEIE 3Tanbl SBOIONUH YETOBEKA.,
Pacsel yenopeka.

Pazpen 2. IKOCUCTEMBI -11 g9acos.

Tema 2.1.9xon0orn4eckne pakropsl - 3 u. [IpenMer u 3aa4un IKOIOTHE. DKOJOTHYECKHES
(hakTopel cpesibl. B3anMOOTHOWEHH)S MEXTY OpraHH3MaMH.

Tema 2.2. CtpyxTypa 3x0cucrem - 4 4. CTpykTypa skocucrem. [Tumierbie CBSI3H, KPYTOBOPOT B
sKocucTeMax. lIpuaunbl ycTOHIMBOCTH 1 CMeHBI 3KOCKCTeM. Biusinue uenosexa. ArponeHo3sL.

Tema 2.3. buocjepa — rnobansnas sxocucrema — 2 . Crpykrypa Guocdepst. Yuenne B.U.
Bepnanckoro o 6uocdepe. Kpyrosopor Bemecrs.

Tema 2.4. Buocepa n wenoBex — 2 4. I'106ambHbIE 9KOIOrHYECKHE TIPOGIEMBI U MYTH HX
pemenus. OxpaHa OPAPOLIEL.

Zaximoyenne — 1 4.

Pesepenoe Bpems — 3 u. (IlosTopenne).




Ilepeuensb 1a60PATOPHBIX H NPAKTHYECKHX PAaboT

o kypey «buogorus» 10-11 kaacchl

10 kixace

Jla6oparopuas pa6ora Nel «CpaBHeH#e CTPOSHHS KIETOK PACTEHUH, XXMBOTHBIX, IPUOOB H
OGaxtepuity»

Jla6oparopuas pabora Ne 2. « CocTaBlenue >IeMEHTAapHbIX CXEM CKpEIIMBaHUs. Pemenue
PEHETHYECKUX 3aa9»

JlaGopaTopHas paGora Ne 3. «/3ydeHne H3MEHYUBOCTH, [IOCTPOSHHE BAPUALHOHHOTO pAjia U
BapHAIIHOHHOMN KPHUBO#HY.

JlaGopaTopuas pabora Ne 4. «AHanu3 U OLIEHKA ITHYECKHX aCIEKTOB Pa3sBUTHA HEKOTOPBIX
HCC/IeIOBaHUuN B OMOTEXHOIOIHHY

11 xaace
JlaGoparopuas paGoraNel. « CpaBHenHe BHAOB 10 MOPQOJIOrHYECKOMY KPUTEPHIO)

JlaGoparopuas padoraNe2, «BeisiBiaeHue npucnocobIeHuii Opraiu3MoB K BIUSHUIO

PasIMYHBIX 3KOJIOTMYECKHX (PaKTopoB»

JlaGopaTtopuas paGora 3. «CocTaBiicHHE IUILEBEIX LEMEH).

IlpakTnueckas padora 1. «OueHka aHTPONIOreHHBIX U3MEHEHHH B IIPHPOIEY.

TeMaTHuyecKoe pacnpeieieHHe HacoB

Pazpen Kon- Tembr Kon OcHOBHBIE BHAEI I€ATEILHOCTH Ocuosnbre
BO -BO HanpasJieH
ofyqaromuxcs
Yacos Yac HH
o5 BOCTIHTATE
(Ha ypoBHE YHHBEPCAILHBIX yIe0HbIX —_—
neicTBMit) AeSITENLHOC
TH
10 KJIACC
Breaenne: 1u OOBACHOT POk BUONOTHH B (GOPMUPOBAHHY 1.2.5

poabL GHonorum
B

topMupoBaHn
H COBpPeMEHHOH
KapTHHBI
Mupa,
NpaKTHYeCKoe
3HAYeHHE
OuooOrnYecKH

HAYTHOTO MHPOBO33peHHA. Y CTAHABIMBAIOT CBA3H
6uonoruy ¢ IpyrumMu Haykamu. ITpMBOAST NpEMEpBI
COBPEMEHHBIX HATNPaBJIeHHI! B OHOIOTHH H OTIPEJIENIAOT
HX 33090 1 MPEIMETHl H3YIeHHs,

10




X SHAHW

buojornn kak | 34 OnpenensroT MOHATHA B XOJIE U3YYEHHA TEMBI.
HAyKA, O6bACHAIOT poiib GHoNoriH B GopMHUPOBAHHH
MeTombI HayYHOT0 MUPORO33peHHd. OLEHHBAIOT
BKJIaJl pa3/IMYHBIX YUeHBIX-OHONIOTOB B pa3BUTHE HAYKH
HAy4HOr0
fuonoruy, Bknaj GUONOrHYECKIX TeOpHii B
TSRS (hopMHPOBaHUE COBPEMEHHONU ECTECTREHHO-HAYYHOH
KapTHHbI MUpa. Y CTaHABNHMBAIOT CBA3U GHONOTHH ¢
Kparxas 9 | rpyruvu naykavu, TIpUBOJST MPUMEpbI COBPEMEHHEIX 1,35
e HanpaBJieHuH B GHONOrHM M ONPENENSIOT UX 38/a4M 1
PasBATHA npeaMeTs! u3ydeHud. ['oToBAT coobmenua (oknazpl,
Groxoram. pedieparthl, pe3eHTalMH) O BK/Ia/le BBIAAIOMINXCH YUEHBIX
Crcrema B passiTHE GHOIOTHH,
Guonorudecku
X HayK
CymHocTb 1 24 OnpeaensaroT NOHATHA, (HopMUpYeMbIe B X0/Ie U3YyUYeHHs 4,6,7
cBoiicTBa TeMbl. BRIZIENSIOT CYHIECTRBEHHbIE ITPU3HAKH KUBOH
KHBOIO. NpHpo/ibl ¥ GHOJOrHYeckux cucTeM (KNETKH, OpraHu3mMa,
YposHu BHJIA4, 3KOCHCTEMBI). XapaKTepH3yIOT OCHOBHBIE CBOHCTBA
OpraHu3alHm #uBoro. O6pACHAIOT OCHOBHBIE TIPHYMHBI 3aTPY THEHUHH,
KHBOH CBS3aHHBIX C ONpe/e/IecHHEM NOHATHA (GKA3HEY.
MaTepHUH. O0BACHAIOT Pa3NMYMA H €IHHCTBO KUBOH U HEMUBOM
Buonormgaecku mpupoe!l. [IpHBOAAT MPUMEpPEI CHCTEM Pa3’HOTO YPOBHS
€ opranu3auuy. IIpHBOAAT NOKa3aTENLCTBA YPOBHEBOM
CHCTEMEI KaK OPraHU3alMK H YBONFOLMH XUBOI MPUPOIEL.
npeaMer
H3y4eHHs
Guonorum.
Meroap!
Guomorun
Kierka 104
Hetopus lgu | XapaxTepu3yloT colepiKaHue KIeTOUHOH TeOpHH. 1.5.6
M3y4eHHs OOBACHAIOT BKJIAJ, KNE€TOUHOI TeOpUH B popMUpOBaHHE
KJIETKH. COBPEMEHHOH eCTECTBEHHO-
Knetounas Hay49HO! KapTHHBI MHPA; BKIAJ] Y4EHBIX
TEeopus — HCclieioBaTeneii KNeTkH B pasBHTHE O1OJIOrMIecKoi
Hayku. [IpMBOIAT NOKA3ATENBCTRA POJICTBA KUBBIX
OpraHH3MOB C HCTIOJIK30BAHUEM TNOJNOXKEHHH KIETOYHON
TEOpHH. AHANH3UPYIOT ¥ CPABHUBAIOT OCHOBHbIE METO/IbI
LIMTOJIOTHH,
Xumudeckuit | 4u XapakTepu3yroT 0cOGEHHOCTH CTPOEHHH, 2.5.7
cocTas CBOFCTBa M POJIb HEOPIaHMYECKHX H OPTaHHYECKHX
KIIETKH BEMIECTB, BXOAAIIMX B COCTAB )XHBBIX OPraHU3MOB,
YcTaHaBIMBaOT MPHYMHHO- CIIEICTBEHHBIE CBA3H MEXaY
XMMHYECKHM CTPOSHHEM, CBOMCTBAMM U (YHKLIHIMH
BeIecTB Ha OCHOBE TEKCTOB M PUCYHKOB ydeOHHKA.
ITpuBOAAT MPUMEPEI YTTIEBOMIOB, THIH/IOB, OEIIKOB,
HYKJIEHHOBBIX KHCJIOT H APYT'HX OPraHMYECKHX BEMIECTB,
BXOJALIMX B COCTAB OPraHU3IMOB, MECT MX JIOKAIU3aLHN
H OHOIOrHIecKoit PoITH.
Crpoenne 3y XapaxkrepHsyloT KIeTKY Kak CTPYKTYpHO- 2.5.6.7
3YKapHOTHIEC GYHKIMOHANBHYIO eIHHHILY XHBOTO. BeImensroT
KO CYLIECTBEHHBIE IPHIHAKH CTPOSHHA KIIETKH, €€
H OPraHOHIOB, AApa, MEMOPAHEI, XPOMOCOM, JOANEPHBIX H
TIPOKapHOTHYE AJIEPHBIX KJIETOK, KIETOK PacTeHHH, JKUBOTHBIX U IPUGOB.
CKOH CpaBHUBAKOT 0COOEHHOCTH CTPOEHHA HOANEPHBIX U
KIIETOK AJIEPHBIX KJIETOK, KJIETOK PACTEHHH, }UBOTHBIX W rpuboB

H OENarT BBIBO/IBI HA OCHOBE CPABHEHHA. VYceTaHaBNHMBAIOT
NPHYHHHO-CNIEICTBCHHBIC CBA3ZH MEKIY CTRPOCHHUEM H
GyHKUMIME GHONOTMYECKHX CHCTEM Ha PUMEPE KIETKH,

1/




€€ OPraHOHIOB H BHITIOMHAEMBIX HMH (DYHKLHHA.

Peamn3awus
HAaCJIeICTBEHH
ol
HH(pOpMAIUH
B KIIETKE

g

BRIZeNfIOT (hyHIaMEHTaTbHEIN IIPOLIECC B OHONOrHYECKIX
CHCTEMaX — peau3anuio HH(OpMalMy B KJIETKe.
BrinensAioT CylecTBEHHbIE IPU3HAKH TEHETHYECKOT'O
kofa. OMICHIBAIOT M CPABHUBAIOT NPOLIECCHI
TPAHCKPHITIHA U TpaHCIALMH. OOBbICHIIOT posib
BOCTIPOHM3BEACHIA U NIepeIady HACIEACTBEHHOMH
uH(OpMALMHK B CYINECTBOBAHHY H PA3BUTHH KU3HH Ha
3emie.

1.5.6

Bupycs

BbIIe/IsArOT CYIIECTBEHHBIE PH3HAKK CTPOSHHA

M JKH3HEHHBIX IIUKJIOB BUPYCOB. XapaKTepH3yIoT
pONL BUPYCOB Kak BO3OynuTeneit

GonesHeil 1 KaK IEPeHOCUNKOB FeHeTHYECKOH
uHopmanuy. OG0CHOBEIBAIOT MEPEL
TpoGhUNAKTHKH BUPYCHBIX 3a00IeBaHuH.
Haxomat uadopMaumio 0 BHpycax B BUPYCHBIX
3afoneBaHUAX B PA3IMYHBIX HCTOUHHKAX,
AHANM3HPYIOT U OLIEHUBAIOT €€, HHTEPIIPETHPYIOT
¥ MPeACTABIAIOT B Pa3HeIX (opmax

1.3.5.8

Opraausm

184

Opranusm —

EOHHOEC LIEJIOE,

Kusnengesren
BHOCTb U
perynanus
(yHxImit

opraHmma

]

BoIZenMmOT CyIeCcTBEHHBIE MPU3HAKA OMHOKIETOYHBIX H
MHOI'OKJIETOYHBIX Opranu3mMoBs. CpaBHHBAIOT
OHOKJIETOYHbIE, MHOTOK/IETOYHEIE OPIaHM3MEL M KOJIOHUH
OOHOKJIETOUHBIX OPTaHU3MOB H JENAal0T BRIBOMK! Ha
OCHOBe cpaBHeHMsA. ONpenensioT OCHOBHbIE MPOLIECCHI,
XapaKTepHbIC IS JKUBBIX OPraHH3MOB. Cpanmma}cn
MPOLIECCHI PEryJIALMA B PACTHTENbHBIX U }KHBOTHBIX
opraHusmax. [TpUBOAAT IPHUMEPEI, ITOATBEPKAAIOIIHE, 9TO
roMeocTas ABJIACTCA JUHAMWYECKHM PaBHOBECHEM.

1.2.4

Obmen
BEIIECTB H
MpeRpaneHe
IHEPTUH

29

XapakTepH3yoT ()yHIaMEHTAIbHBIE

MPOLECCHl B GHONOTMIECKHX CHUCTEMaX — O0OMEH BEIECTB
W MpeBpalleHie SHEPrHi. BoIendioT cymecTBeHHbIE
NPH3HAKH MPOLECCOB KH3HEACATEIBHOCTH KICTKH.
CpaBHHMBAIOT IIACTHYECKKI H IHEpreTHIECKHi 00MeH H
JEJaroT BBIBOJIBI HA OCHOBE CTpOeHU:A, CpaBHHUBAIOT
OpraHusMbl MO THITY NMATAHWA H ICIAI0T BEIBOIBI HA
OCHOBE CpaBHeHUsA. PacKphIBaIOT 3HaueHHe GOTOCHHTE3A.
XapakTepH3yloT CBETOBYIO H TEMHOBYIO (ha3bl
dorocuHTesa. PackphiBaioT 3HAUSHHE XEMOCHHTESA.

PasmHoxeHue

4q

XapaktepuzyoT 6HONOrHYeCKoe 3HAYCHIE H OCHOBHEIE
(a3br MUTO3a, HCITOJIB3YSA PACYHKH yIe0HUKA. Brinenaor
CYIIECTREHHBIE IPA3HAKH IIPOLIECCOB PA3MHOXKEHHS H
OIUIOAOTBOPEHHS.

OmKCHIBAIOT CIIOCOOEI BEreTATHBHOIO Pa3sMHOMKEHUSL.
l'[pi—monn NpUMEPBI OPraHu3MOB, PA3MHOKAIOLIHXCH
OecnoibiM | ONOBBIM NMyTeM. XapakTepH3yioT
OMONOrHYECKOe 3HAYEHHEe U OCHOBHLIC (I]EBBI Meﬁoaa,
MCIIOJIL3Yd PUCYHKH yaeOHMKA. XapaKTepu3yloT CTafIHH
00pa3oBaHus NMOJIOBLIX KIETOK Y KHBOTHBIX, HCTHIONB3YS
cxeMy yueGHuka. OOBACHAIOT OHONOrHIECKYIO CYIHOCTE
OIUIOJOTBOpEHHA, XapaKTepH3yIOT 0CO0EHHOCTH
JBOMHOTO OTUIOAOTBOPEHNs y pacTenuil. Onpenensor
3Ha4YC€HHE HCKYCCTBEHHOTO OIUIONOTBOPEHHA.
CpaBHUBAIOT MMTO3 U Me#03, AHLEKICTKH

M CrepMaTO30HIb], CNICPMATOreHe3 H OBOTCHES,

moyioBoe ¥ Hecmnosnoe PasMHOIKEHHME U OSJIar0T BRIBOBI HA
OCHOBE CPaBHEHHA. Pemarot OHoJIOrMYECKHE 3a/1a49 1.

5.6

HWHnuBuIyans
HOE pa3BHTHE
OpraHi3MOB

29

XapaKkTepu3yIOT NepHO/Ibl OHTOreHe3a. OMACHIBAIOT
0Cc0GeHHOCTH HHANBHAYANLHOTO Pa3BHTHS YEJIOBEKA,
OueHuBaloT BIUsHEE ()aKTOPOB BHEIIHEH Cpe/ibl Ha

1A




(oHTOTEHE3)

passuTHe 3apoasima. OObACHAIOT OTPULIATEIBEHOE
BIIMSHHE ATKOT0/4, HHKOTHHA, HAPKOTHIECKHX BEIICCTB
Ha PA3BHTHE 3apO/IBIIIA YEJIOBEKa; MPUUMHBI HApYIeHHi
Pa3BUTHA OPraHU3MOB. AHATU3UPYIOT I OLEHHBAIOT
LENIEBBIE M CMBICJIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX
¥ TIOCTYTIKAX IO OTHOIIEHHIO K CBOEMY 3710POBBIO,
MOCNEACTBHA BIHAHHA HAKTOPOB PHCKA HA 310POBLE.
OGOCHOBBIBAIOT MEPHI MPOGHIAKTHKH BPEAHBIX
npussiuek. CpaBHUBaOT SMOPHOHANBHBIH H
TIOCTAMOPHOHAIIBHBIH NEPHOALI HHIMBUIYABHOTO
Pa3BUTHSA, PAMOE U HENPAMOE PA3BUTHE H JENIAI0T
BEIBOJBI HA OCHOBE CPaBHEHH.

HacnencrreHH
0CTh
U

H3IMEHYHBOCTH

T4

OnpenesnsioT OCHOBHBIE 3a/1a4H COBPEMEHHOH

reHeTHKH. XapaKkTepH3YT COAepKaHue
3aKOHOMEPHOCTEH HAC/IEI0BAHMNA, YCTAHOBIEHHBIX I .
MeHzesneM, XpOMOCOMHON TEOPHUU HACIEACTBEHHOCTH,
COBpEMEHHBIX MPE/ICTaB/ICHIIA O reHe U reHOMe,
3akoHOMepHocTell 3MeranBocTH, OOBACHAOT BKIa I
MeHiens i APYruX Y4eHbIX B pa3BHTHE OHOIOTHYECKOH
HAYKH, 3HAYEHHE YCTAHOBICHHBIX UMM 3aKOHOMEPHOCTEH
B (HOPMHUPOBAHHMH COBPEMEHHOH ECTECTBEHHO-HAYYHOH
KapTHHBI MHpA; TIPHYHHBI HACJIEICTBEHHBIX 1
HeHacJIe/ICTBEHHBIX u3MeHeHui. [IpuBoasaT
JI0Ka3aTenbCTBa POJICTBA UBBIX OPraHM3MOB HA OCHOBE
noJnosKe it reHeTHKH. [10JIb3yI0TCE TeHeTHIECKOM
TEPMUHOJIOTHEN W CUMBOJIHKOH. PemaroT sneMeHTapHbie
reHeruyeckue 3agauyn., CocTaBIsIOT 3JIEMEHTAPHbIE CXEMBI
ckpemiBannd. OOBACHAIOT BIMAHME MyTAreHOB Ha
OpraHu3M 4YesioBeKa, BOSHHKHOBEHHE HACIeACTBEHHBIX
3a0oJsieBaHN, MYTAIHH.

3.5.6

HdomecTrKalu
s. OCHOBBI
CeJIEKIIHH.
BuoTexHoIMOrH
A

2q

OmnpefensioT riaBHbIE 381241 H HANPaBICHH
COBpEMEHHOH CENeKIHH, XapaKTepusyroT

pxinax H. Y. Basiioea B pa3BUTHE GHONOrMYECKO HAYKH.
OUEHHBAIOT JAOCTIKEHHS W TIEPCTIEKTHBEI OTEUIECTBEHHOM
H MHpPOBO#1 ce/leKun. XapakTepusyroT METOABI
cenexuuonHoM pabotel. CpaBHUBAIOT JOMECTHKALIMIO H
CeJIeKINIO, MACCOBBIH U HHAMBHAYAIbLHELH 0TGOD.
BrIIensioT CyIECTBEHHRBIE IPHU3HAKH TIpolecca
uckyccTBeHHoro otdopa. CobuparoT ¥ aHATH3NPYIOT
HH(POPMAIIHUIO O AEATENBHOCTH MECTHBIX CeJIeKLIHOHHBIX
LIEHTPOB H CTAHLIHH, CEMEHHBIX XO3SHCTB,
COPTOHCIBITATE/IBHBIX YIaCTKOB H AP.

OueHUBAIOT NOCTIKEHUA H NEPCIIEKTHBEI

pa3BHTHA COBPEMEHHOMH OHOTEXHOIOTHH.

1.3.5

Zakmcuenne

1

PeszepeHoe
Bpems

1y

Hroro

34

11 kmace

Beenenue

1ua

OnpepensroT NOHATHA, QOPMUPYEMBIE B X0 H3YIEHHSA
TEMBI.

1.2

Bux

194

Hcropus
3BOMOLHOHHBI
X

4q

OueHUBAIOT BKJIAJ pa3niyHbIX YUEHBIX B PA3BHTHE
6nonormyeckoit Haykd. OLIEHUBAIOT NPEANOCHUTKH
BO3HHKHOBeHWA ydeHusa Y. Jlapeuna. XapaxTepusyroT
conep:KaHue BOMOLNOHHONH Teopuu Y. Jlapeuna.
CpaBHHUBAIOT ONPEJENCHHYIO M HEOTIPEAETSHHYIO
W3MEHUMBOCTh, HCKYCCTBEHHBIN M €CTECTBeHHbIH 0T60p,

1.3.5

79




Hoei

thopmeI GOpsGBI 3a CyIIIECTBOBAHNE 1 €TAIOT BEIBOJIE! Ha
OCHOBE CPaBHEHHA,

Cospemennoe
3BOIOLHOHHO
e

Y4eHue

8u

OGBACHAIOT BKIAM SBOMOHOHHOIN TEOpPHH B
bopmupoBanKe coBpeMEHHOM ecTecTBeHHO-

HayqHOH KapTuHbl MApa. OnpesensioT KpuTepuH BHIA.
Onwceipator ocobeit Buma no MOPOIOrHIECKOMY
KpUTEpHIO. XapakTepH3yioT MOy LMo Kak
CTPYKTYPHYIO €IHHHULY BHIA H €MHULLY SBOJEOLMH.
XapakTepu3yloT OCHOBHEIE (HaKTOPhI SROJFOIIIH.
CpaBHHBAIOT IPOCTPAHCTREHHYIO 1 Guonorugeckyio
H30JALIO, (hOPMBI ECTECTBEHHOTO 0TOOPA U AENAIOT
BBIBOZIEI Ha OCHOBE CpaBHEHNA. XapaKTepU3yIoT
OCHOBHBIC afanTallii OpraHu3MOB K YCIOBHAM 0GMTaHHS.
CpaBHHBAIOT OCHOBHbBIE CIIOCOGHI 1 NyTH
BHI000pa3oBanus, Guonormaeckuit NPOIPEce U perpecc U
ACNIAIOT BEIBOJB! HA OCHOBE CpaBHEHWA, OBBACHIIOT
TIPHAHMHBI SBOTIOUIH, H3MEHAEMOCTH BH/I0B. [TpHBOAAT
A0KAa3aTe/ILCTBA POACTBA KHBEIX OPTAHUZMOB HA OCHOBE
TONOKEHUH IBOMONHOHHOTO yueHs!, [J0KashiBAIOT, 410
CoXpaHneHHe MHOroo6pa3us BUIOR ABNAETCS OCHOBOI
YCTOHIHBOTO pasBHTHS GHOCHEpDI. [IpHBOAAT OCHOBHEIE
AOKA3aTeNLCTBA IBOMOLHE OPTaHUYECKOr0 MUPA.

1.5

Ipoucxoxnen
ue

U pa3BHTHE
KH3HM Ha
3eme

3y

Onpenensior noHaTHs, (opmupyembie B Xoae u3ydeHus
TEMBI. AHQTH3MPYIOT H OLIEHUBAIOT PA3THIHLIE THITOTE3bI
TIPOHCXOMIEHUA KU3HH. XapaKTePH3YIOT OCHOBHBIE
3Tarbl GHOIOrMYECKoll 3BOIIONMK Ha 3eMTe. YuactBy10T B
AHCKYCCHH IO 06CYK/IEHIIO THIIOTES POHCX 0K ICHHUS
KM3HH H apTYMEHTHPYIOT CBOIO TOYKY 3peHHA. PaGorator
€ MIUHOCTPALMAMH Y4eOHUKA,

1.3.5.6

Ipoucxoxnen
ue
4eJI0BEKa

4y

AHAIM3HUPYIOT U OLEHUBAIOT Pa3IMUHEIE THIOTE3h!
MPOHCX0XKAEHUSA YesoBeka. Onpe/IeNIoT NoNoKEHHE
HEJIOBEKA B CHCTEME KHBOTHOTO MHDa. APryMeHTHPOBAHO
HOKa3bIBAIOT MPHHANIEKHOCTE TeJI0BEKA K ONPe/IeNeHHOM
CHCTEMaTHYECKOH rpynne. BLIABIMOT pH3Haku cxoncTea
3apo/IbIIIeli YeI0BeKa U APYTHX MIEKOTTHTAIOMMX KK
MOKas3aTeNbCTBO HX PO/ACTBA. XapaKTepPH3YIOT OCHOBHEIE
ITAIlkl aHTPOMOTEHE3a, 3HAKOMATCA ¢ MEXaHH3IMOM
Pacoo0pasoBaHus, OTMEYas eAMHCTBO MPOUCXOMK IEHILT
pac.

1.5

IKOCHCTEMBI

Iy

OKonoruuecku
€ (hakropst

3q

Onpenensior OcHOBHBIE 337391 COBPEMEHHOM JKOJIOrHH.
Paznuuaror ocHoBHBIE rpynmEL SK0MOrMYECKIX taxropos
(a6MoTHUECKHR, GHOTHYECKIX, AHTPOIOI'€HHBIX).
OBBACHAIOT 3aKOHOMEPHOCTH BIMSHHA SKOJIOTHIECKIX
(bakTopoB Ha OpraHU3MBEL XapaKkTepH3yIoT OCHOBHBIE
abnoTnaeckue thakrops (TeMmepaTypy, BIaKHOCTS, CBET).
TTpuBOAAT IpMMepsI TpHCOco6TeHuUi OpraHH3MOoB K
AeHCTBHEO 3KONOTHIeCknX (hakTopos, ONUCHBAIOT
OCHOBHbIE OHOTHYECKHE (haKTOpHI, Ha KOHKPETHBIX
NpHMEpax IEMOHCTPHPYIOT UX 3HaYeHie, QOUEeHUBAIOT
POJTb SKOJIOrH4eCKHX (JaKTOPOB B AKHU3HEAEATENLHOCTH
oprauusMoB. [IpuBoasaT n0Ka3aTenbeTBa B3AUMOCBA3CH
OpPraHW3MOB H OKPY2KaIOIleii cpemw.

2.3.4

Crpyxrypa
3KOCHCTEM

44

OnpenensioT cTpykTypy 3K0CHCTEMBI
(IpocTpaHcTBeHHYIO, BHIOBYIO, 3KOJIOTHYECKYIO),
a0t XapakTepHCTHKY IIPOAYIEHTOB, KOHCYMEHTOB,
PemyLeHTOB. BriaensioT cymecrBeHHEle HOpH3HAKH
SKOCHCTEM, NpoLecca KPyTroBOpPOTa BEIIECTB H
TpeBpAINEeHNH SHepriy B 3KocHCTeMaxX, QOBACHAIOT
TIPUIHHE] YCTORYHBOCTH H CMEHBI 3KOCHCTEM.
JlOKa3kIBAIOT, 4TO COXpaHeHHe Guopastoobpazus

3.4.5




ABJIIETCS OCHOBOM YCTOWMINBOCTH SKOCHCTEM.
XapaKTepu3ylOT BINIHHE UETOBEKA HA YKOCHCTEMEL
CpaBHIBAIOT HCKYCCTBEHHBIE U TIPHPOJHBIE FKOCHCTEMBI.
Henaior BLIBOMIEI HA OCHOBE CpaBHeHUs. COCTABIAIOT
SNIEMEHTAPHBIE CXEMBI NIEPEHOCA BEIECTB M SHEPTHHU B
dKocucTeMax (el 1 CeTH).

2.3. Buocdepa

rnobanbHas
3IKOCHCTEMA

29

XapakTepu3yloT M CPABHUBAKOT OCHOBHBIE THIBI BEIIECTBA
Orocepsr. Xapakrepusyior colepxanue ydenus B, U,
Bepnanckoro o 6uocdepe, ero sxmaa s pa3BHTHe
Gronoruaeckoit Hayku. Onpenensior cBolcTsa 6uochepn
KaK rio6ainbHoif skocucTemsl. [IpHBOAAT MoKasaTenbeTaa
CAMHCTBA JKHBOH 1 HEXHBON NPUPOILI, HCTIONB3Y S 3HAHUA
0 KpyroBopore eemecTs B Guocdepe. XapaktepusyoT
POITB JXMBBIX OPraHu3MoB B Guochepe. Brinenstor
CYIIECTBEHHELIE NpH3HAKK npouecca KpYTrOBOpPOTa BEILIECTB
1 NpEBpalieHHi JHepruu B GHochepe.

3.8

2.4. buocdepa

2q

AHa.ﬂH?;HpYIOT H OLIEHHBAlOT COBPEMEHHEIE

3.8

M 9e/I0BeK rIoGabHble SKOJIOrHYecKue NPoGIeMs! 1
MYTH WX PEeLUEHHsA, NOCHSACTBHA COBCTBEHHOI]
ACATEJILHOCTH B OKpY>KaloLlel cpene; GHoIOruaecKyio
HH(OPMALIHIO 0 I06aNbHBIX KOJOTHYECKUX npobnemMax,
TIONy4aeMyI0 H3 Pa3HbIX MCTOYHHKOB, LIETEBEIE U
CMBICIIOBBIC YCTAHOBKM B CBOMX AEHCTBHAX M NMOCTYMKAX
[0 OTHOIICHHIO K OKpYKarowmei cpege. Briasuraror
THIIOTE3BI O BO3MOJKHEIX MOCHEACTBUSX AEATENBHOCTH
YeJI0BEeKa B 9KOCHCTEMaX,
3akmouenne Iy
Peseprroe 2y
BpeMs
HToro 34y
Hroro 3a 10-11 | 684
Kaaceni
COIr'TACOBAHO: COI'TTACOBAHO:
INpoToxon 3acenanus 3aum;nm1, pekTtopa no VBP
METOAMYECKOTO OOBbENMHEHUS YIUTENeH 7 O uxozneesa I".H.

reorpaduu, Guonorum, xumua COLL Ne 18
oT 28 2021 romaNe 1
PykoBog MO

&~/ 3urManToBny O.A.
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2021 ropa

7%




