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IMosicuuTeILHAS 3aIMCKA

Pabouast mporpamMma 1o 6MOJIOTHH COCTaBlieHa Ha OCHOBE aBTOpCcKoi nporpammel B.B. I1a-
ceunuka (IIporpammbl i 0011e00pa30BaTENbHBIX YUPEKICHHH K KOMIUIEKTY Y4€OHUKOB, CO-
3MaHHBIX 0] pykoBoacTBOM B.B. ITaceunnka: buonorus. 5-11 knaccer ) B coorBeTcTBUn ¢ De-
JiepaJIbHbIM KOMIIOHEHTOM TOCYapCTBEHHOTO CTaHAapTa.

IIporpamma paccyuTaH Ha 68 4yacoB y4eOHOro BpeMeHH (2 Yaca B HeJeJI10).

Pabouas nporpamma coaepKuT: MepedeHb NPEAMETHBIX TEM, IPUMEPHOE pacipe/erie-
HUE Y4eOHBIX YacOB, TEMATUKY JIaOOpaTOPHBIX U MPAKTUYECKUX PabOT, SKCKYpCHid, TpeOOBaHUS
K YPOBHIO MTOITOTOBKH BBITTYCKHUKOB. BOJIBIIMHCTBO JIaA0OPATOPHBIX M MPAKTUIECKUX PabOT
ABIISAIOTCA (PparMeHTaMu YPOKOB, HE TPEOYIOIMMU IS UX MPOBEICHHUS JOMOJHUTENbHBIX yueo-
HBIX 9acoB. [Ipu cocraBneHNN paboyeil mporpaMmbl yYTEHA MOCIICI0BATEILHOCTD U3JI0KECHUS
Martepuana B yueoHuke B.B. [laceunnka «buonorus. Beenenue B 0011yt0 OHOIOTHION.

B 9 knacce ywamecs 0000IIAOT 3HAHUS O )KU3HU U YPOBHSX €€ OpraHu3aliu, PacKphbl-
BalOT MUPOBO33PEHYECKUE BOIMPOCHI O MPOUCXOXKICHUU U Pa3BUTUU KU3HM Ha 3emie, 00001a-
10T ¥ YTIyOJISIIOT MOHATHS 00 3BOJIIOIIMOHHOM Pa3BUTUHU OpraHu3MoB. [lomyueHnHbie Ouosoruye-
CKH€ 3HAHUS CIY>KaT OCHOBOM MPHU PACCMOTPEHHUH IKOJIOTUU OpPTaHM3Ma, MOMYIALUU, OUOIIeHO-
3a, Ouocdepsrl. 3aBepuraercs GOpMUPOBAHUE TTOHATHS 0 HOOC(Eepe U 00 OTBETCTBEHHOCTH YeJI0-
BEKa 3a KU3Hb Ha 3eMJIe.

[IpeemcTBEHHBIE CBA3M MEXY pa3esiaMu 00eCleunBaroT EIOCTHOCTh HIKOJIBHOTO Kyp-
ca OGMOJIOTHH, a ero CoJiep:KaHue CIIOCOOCTBYET (POPMUPOBAHUIO BCECTOPOHHE Pa3BUTON JTMYHO-
CTH, BJIQJICIONICH OCHOBAMHU HAy4YHBIX 3HAHUH, 0a3UPYIONIUXCS Ha OMOICHTPUUYECKOM MBIIILIe-
HUU, U CIIOCOOHOM TBOPYECKH UX MCIOJB30BAaTh B COOTBETCTBUU C 3aKOHAMU MPUPOIBI U 0O0IIIe-
YeJI0BEUYECKUMU HPAaBCTBEHHBIMU 1IEHHOCTSIMH.

N3ydyenne OMOIOTMYECKOr0 MaTepuania Mmo3BOJSET pelaTh 3aaud SKOJIOTHYECKOro, 3c-
TETUYECKOT0, MaTPHOTUIECKOTO, (PU3UIECKOTro, TPYAOBOTO, CAHUTAPHO-TUTHECHUYECKOTO, OJIO-
BOTO BOCIIUTaHUS IIKOJHHUKOB. 3HAKOMCTBO C KpacoToi mpupo bl Poaunsl, e€ pasHooOpaszueM
1 OOraTCTBOM BBI3BIBAET YYBCTBO JIFOOBH K HEW U OTBETCTBEHHOCTH 3a €€ COXPaHHOCTb. YYalllu-
€csl IOJKHBI XOPOILIO MOHUMATh, YTO COXPAHEHHE 3TOM KPacoThl TECHO CBSI3aHO C AESATEIbHO-
CThIO YesioBeKa. OHU JIOJKHBI 3HaTh, YTO YEJIOBEK — YacTh MPUPOJBI, €r0 KM3Hb 3aBUCHUT OT
He€ ¥ M0OATOMY OH 00s513aH COXPaHUTh MPUPOAY [ ce0sl U MOCIEAYIOIIMX TOKOJIEHUH JItoIeH.

Nzydenne 6monoruu B 9A Kiacce HaIllpaBJIeHO Ha TOCTHXKEHUE CIEAYIONUX LIeTei:

® 0OCBOEHHE 3HAHHUI 0 )KMBOI MPUPOJIE U MPUCYIIUX €l 3aKOHOMEPHOCTSX; O Cperoodpasyro-
el poJIM JKMBBIX OPraHU3MOB; O POJIM OMOJOTMYECKON HAYKU B MIPAKTUUYECKON JESTEIbHOCTH
JIIOJIEH; METOJaxX IMO3HAHUS )KUBOM IIPUPOJIBL;

¢ OBJJA/ICHUEC YMCHUSAMMU ITPUMCHSATH OMOJIOrMYECKHE 3HAHUS JJIsL 00BICHECHUS IMPOLECCOB U sB-
JICHUH KUBOM IIPpHUPOALI, UCIIOJIb30BATH I/IH(i)OpMaI_II/IIO O COBPEMCHHBIX JOCTHXXCHHUAX B obiactu
OHOJIOTUHU U OKOJIOTHH, pa60TaTB ¢ OMOJIOTUYECKUMU HpI/I60paMI/I, HHCTPYMCHTAaMU, CIIpaBO4-
HHUKaMH; ITPOBOIUTDH Ha6J'IIO)IeHI/IH 3a OMOJIOTHUYECKUMHU O6’beKTaMI/I;

e pa3BUTHE NO3HABATEJbHBIX HHTEPECOB, HHTEJVIEKTYAJIbHbIX H TBOPYECKHX CIIOCOOHO-
cTell B rpoiiecce NMpoBeIeHUs] HaOMI0IeHUH 3a )KUBBIMUA OPraHU3MaMH, OMOJIOTHYECKHUX DKC-
MEPUMEHTOB, PabOThI C Pa3IMUYHBIMU UCTOYHUKAMU HH(OPMALINH;

® BOCIIMTAHHUE ITO3UTUBHOTO IEHHOCTHOI'O OTHOLLIEHHUS K KUBOW MPUPOJIE, KYJIbTYPhI IOBEE-
HHUS B IPUPOJIE;

o UCITIOJIB30BaHUE IIpl/lOﬁpeTeHHl)IX 3HAHHUN U yMeH]/lﬁ B HOBceIlHeBHOﬁ JKU3HU I OLICHKU
TIOCJIC/ICTBHI CBOCH JIEATEILHOCTH IO OTHOIICHHIO K IPUPOTHOM cpefie, AT COOII0IeHUS TIpa-
BHJI TIOBEJICHHUS B OKPYKAIOIIEH cpeie.

IIpu ocBOoeHNHU ITpOrpaMMBbI 0CO00€ BHUMAaHUE YACTUTCS (OPMUPOBAHUIO Y YUAIITUXCS
06meyqe6me YMGHI/II)’I 1 HaBbIKOB, YHUBCPCAJIbHBIX CHOCO6OB OCATCIIPHOCTHU U KIIFOYEBBIX KOM-
nereHuui. st yaeOHoro npeamera «bruoJIOTHsS» MPUOPUTETHBIMHU SIBJISIFOTCS PacIio3HaBaHUE
00BEKTOB, CpaBHEHUE, KJIaCCU(DUKAIIMS, aHAIH3, OI[CHKA.
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B mporiecce oOydeHHs HCTIONB3YIO OeamenbHOCHHbLIL, RPAKMUKO-OPUEHMUPOBAHHbLI

U IUYHOCIMHO-0PUEHMUPOBGAHHBLI HOOX00: OCBOCHUE YUAIIMUCS HHTEIJIEKTYalbHON U TIpaK-
THYECKOH AEATeIbHOCTH; OBJIA/ICHNE 3HAHUAMH U YMEHUSIMHU, BOCTPEOOBAaHHBIMH B TOBCE/THEB-
HOH JKU3HH, TI03BOJISIOIIMMH OPHEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAYUMBIMH IS CO-
XPpaHEHUs OKPYKAIOLIEeH Cpeibl U COOCTBEHHOTO 3710POBbSL.

B 9 xiacce mpeaycmarpuBaeTcsi H3y4eHNE TEOPETHYECKUX U MIPHUKIIAIHBIX OCHOB 001Iel O1oIto-
run. CucremMa ypoKOoB OPHEHTHUPOBAHA HE CTOJBKO Ha MEpeaavy «rOTOBBIX 3HAHUI, CKOJIBKO Ha
dopMupoBaHHEe aKTHBHOW JTMYHOCTH, MOTUBHPOBAHHOM Ha caMoo0Opa3zoBaHue, 00Iaiaromeil 1o-
CTAaTOYHBIMU HABbIKAMU U IMCHUXOJIOTHYCCKUMH YCTAHOBKAMHU K CaMOCTOATCIIBHOMY IIOUCKY, OT-
0opy, aHATM3y U UCIOJIBb30BaHMIO HHPopMaruu. Ocoboe BHUMaHKE yJenseTcs M03HaBaTeIbHON
AKTUBHOCTH YYalUXCsl, UX MOTUBUPOBAHHOCTH K CAMOCTOSITEIbHON yueOHOH paboTe.

TPEBOBAHMUS K PE3YJIBbTATAM OBYYEHUA

Pe3ynbrarel n3yueHus npeaMeTa B OCHOBHOM IIIKOJIE Pa3/esieHbl Ha MPEIMETHBIE, METalpeIMET-
HBIE U JINYHOCTHBIE.
Jluunocmuvie pe3yiomamul 00y4eHUs:

OCO3HAHUE €IMHCTBA U IIEJIOCTHOCTH OKPYKAIOIIETO MHUPA, BO3MOKHOCTH €0 TTO3HAHUS
1 0OBSICHEHHS HA OCHOBE JOCTUKCHHI HAYKU;

c(hOpPMHUPOBAHHOCTH MMO3HABATEIHHBIX UHTEPECOB U MOTHBOB, HANIPABJICHHBIX HA H3yYe-
HUE KUBOU MPUPOJIbI; MHTEIUIEKTYaIbHBIX YMEHUM (JI0Ka3bIBaTh, CTPOUTH PACCYKICHHS,
aHAJIM3UPOBATh, CPABHUBATD, JIEJIaTh BBIBOJIBI U JIP.); ICTETHYECKOTO BOCIIPHUATHS KUBBIX
00BEKTOB;

OCO3HaHUE MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHUIO, B TOM YHCJIE M B pamMKax
CaMOCTOSITENILHON NE€ATEIbHOCTH BHE IIKOJEI;

3HaHUE OCHOBHBIX IIPHHIIMIIOB M TIPABUJI OTHOIICHUS K )KUBOU MPUPOJIC, OCHOB 37J0pPOBO-
ro o0pasa >KH3HHU U 3I0pOBbecOeperaronux TeXHOJIOTHH;

OLIEHKA YKU3HEHHBIX CUTYyallil ¢ TOYKU 3peHHs Oe30macHoro odpas3a KU3HU U COXpaHe-
HUS 37I0POBBS;

(hopMHUpPOBaHKE FKOJTOTUYECKOTO MBIIUICHUS: YMEHUE OIICHUBATh CBOIO JCATEIHHOCTh U
MOCTYIKU APYTUX JIIOJIEW C TOUYKU 3PEHUSI COXPAHEHUS! OKPYKaIOIIEeW Cpelipl — rapaHTa
YKU3HH 1 OJIaronoyIyqus JIIoAei Ha 3eMIie;

BOCITUTAHUE POCCHICKOMN Tpa)TaHCKON MACHTHYHOCTHU: MATPUOTU3MA, JIIOOBU U yBaXKe-
Hus K OTedecTBy, 4yBCTBA TOPAOCTHU 3a CBOKO Poauny.

Memanpeomemmvie pesyromamul 00yueHus, T.e. CHOPMUPOBAHHOCTh Yy O00YyUaIOIIUXCS YHUBEP-
canbHbIX yueOHbIX aetictBuit (VY /):
IlozHaBarenbHble YV /I

e yMeHHS paboTaTh ¢ pa3HbIMH UCTOYHHKAMHU MHPOpPMAIH, aHAJIU3UPOBATh U Olle-
HUBaTh HHPOPMaIIHIO, TPE0OPa30BIBATE €€ U3 OJITHON (POPMBI B IPYTYIO;

® YMEHHS COCTaBIIATH TE3UCHI, PA3IMYHbIC BUIBI MIAHOB (TIPOCTHIX, CIOXKHBIX U
T.I.), CTPYKTYpUPOBaTh y4eOHbIN MaTepual, AaBaTh ONMpPeIeIeHUs TOHATHIA;

® yMEHHS NMPOBOJIUTH HAOIIOACHUS, CTABUTH 3JI€MEHTAapHbIE SKCIIEPUMEHTHI 0 00b-
SICHAITH IOJIYYEHHBIE PE3YJIbTATHI;

® yMEHHS CPaBHMBATh M KJIACCHU(UIIMPOBATH, CAMOCTOSTEIHHO BHIOMpAs KPUTEPUU
JUISl YKa3aHHBIX JIOTHYECKUX OIepanuil;

® YMEHHE CTPOUTH JIOTHYECKHE PACCYXkACHMS, BKIIOYAIOIINE YCTAHOBIEHUE IpHU-
YUHHO-CJIE/ICTBEHHBIX CBS3€EH;

e YMEHHMs CO3/aBaTh CXEMATHYECKHE MOJIEIN C BBIICICHHUEM CYIIECTBEHHBIX Xa-
PaKTEpUCTUK OOBEKTOB;



YMEHUS OIpPEIEIIATh BO3MOKHbBIE HICTOUHUKN HEOOXOJUMBIX CBEIEHH, IPOU3BO-
JUTh TOUCK MH(POPMALINH, aHATU3UPOBATh M OLICHUBATH €€ JTOCTOBEPHOCTb.

JInuy"octueie YYI:

YBOKUTEIFHOE OTHOIIEHHE K OKPYKAIOIIUM, YMEHHUE COOJII0IaTh KYIbTypy IOBe-
JIEHUS U TEPIUMOCTb IPU B3aUMOJACHCTBUU CO B3POCIBIMU U CO CBEPCTHUKAMU;
CIIOCOOHOCTH BBHIOMPATH LIE€TI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JACHCTBUSIX U
IOCTYNKAaX 10 OTHOLIEHWIO K JKUBOM MPUPOE, 30POBBIO CBOEMY M OKPY’KalO-
LUX;

OCO3HaHHE MOTPEOHOCTH B CIIPABEAJIMBOM OLEHUBAHUHU CBOEH pabOTHI U pabOThI
OKpYXKaroIIHX;

YMEHME IPUMEHSATH 10JIYUEHHbIE 3HAHUS B IIPAKTUUYECKON 1E€ATEIBHOCTH;

YMEHHE ICTETUUYECKH BOCIPUHUMATh O0BEKThI IPUPOIbL;

ONpeIeTICHUE KU3HEHHBIX LICHHOCTEW, OpUEHTALMsl HAa IOHUMaHUEe MPUYUH yCIe-
XOB U HEyJla4 B €ATEIbHOCTH;

YMEHHME [IPE0JI0JIEBAaTh TPYAHOCTH B MPOLIECCE JOCTHKEHNSI HAMEUEHHBIX LIeJIeH.

Perynarusnabie YV

® yMEHHE OpPraHHU30BBIBATH CBOIO YYEOHYIO JAEATENBbHOCTb: OINPEIEINATh IMOCIEI0BaTEb-
HOCTb JICHCTBUI U IPOrHO3UPOBATH PE3YJIbTAaThl pabOTHI;

® YMEHMS CaMOCTOSITEJIbHO BBIIBUIaTh BAPUAHTHI PEIICHUS ITOCTABICHHBIX 33/]1a4, IIPE/IBU-
JIeTh KOHEUHBIE Pe3yJIbTaThl paObOThI, BBIOMPATh CPEACTBA JOCTHIKEHUS LIEH;

e yMeHus paboTaTh M0 IUIAHY, CBEPATh CBOU JAEUCTBUS C LIEIbIO U IPH HEOOXOAMMOCTH UC-
HPaBJIATh OIUOKH CaMOCTOSTENbHO;

® BJIAJICHHME OCHOBAaMH CaMOKOHTPOJIS U CaMOOLICHKM IIPUHSTHS PELICHUH U OCYLIECTBIIE-
HUSI OCO3HaHHOTO BBIOOpa B y4e€OHOH 1 MMO3HABATEIBHOM NS TETHHOCTH.

KommyHnukatuBHble YVY/I:

YMEHHUS CIIyIIaTh U BCTYNAaTh B IMAJIOT, YYaCTBOBATh B KOJUIEKTUBHOM OOCYK/e-
HUU TIpobIIeM;

YMEHUSI UHTETPUPOBATHCS U CTPOUTH MPOAYKTHUBHOE B3aMMOJICHCTBHE CO CBEPCT-
HUKaMH U B3pOCIBIMH;

YMEHUS a/IeKBaTHO UCIIOJIb30BaTh PEUEBBIE CPEJCTBA JUISl IUCKYCCUU U apryMeH-
Taluu cBoOEi mo3nuu, CpaBHUBATH TOYKHU 3PCHUA, apr'yMCHTHPOBAThL CBOIO TOY-
KY 3p€HUSs], OTCTauBaTh CBOIO MO3UIHIO.

lIpeomemnvie pezyromamer 0byyenus, T.e. YMEHHE OOYYarOIIMXCS OCYILIECTBIIATH Y4eOHbIE

NEeNCTBU:

1. B nos3HaBatenbHOU chepe:

MTOHUMATh CMBICIT OMOJIOTMYECKUX TEPMUHOB;

XapaKTepu30BaTh METOAbl OMOJIOrMYEeCKON Hayku (HaOJtoJIeHUE, SKCIIEPUMEHT,
U3MEpEHNUE) U OLEHUBATh UX POJIb B TO3HAHUU KUBOW IPUPOIBI;

OCYILECTBIATH 3JIEMEHTapHbIe OMOJIOTHYECKHE UCCIIEIOBAHNUS;

MIEPEYUCIISITh CBOMCTBA )KUBOTO;

BBIJIETISITh CYIIECTBEHHBIE NMPU3HAKH KJIETOK M OPraHW3MOB pPACTEHH, >KUBOT-
HBIX, TpUOOB U OaKTepuii;

OIUCHIBAaTh TPOLIECCH: OOMEH BEIECTB M NpEeBpallleHHe YHEPTuu, pa3apaku-
MOCTb, POCT, Pa3BUTHE, Pa3MHOKEHUE;

pa3nauyaTh Ha PUCYHKAX, TaOIUIAX U HATYPaJbHBIX 00bEKTaX OCHOBHbBIE IPYIIIIbI
KHUBBIX OpPraHU3MOB (OaKTepHUH, PACTEHUS, KUBOTHBIE, TPUOBI), a TAKKE OCHOB-
HbI€ TPYMIBI pacTeHUH (BOJOPOCIN, MXH, XBOUIH, TUIAYHbI, TAIOPOTHUKHU, TOJIO-
CEeMEHHBIE U MIOKPHITOCEMEHHBIE);



® CpaBHUBaTh OWOJIOTHYECKHE OOBEKTHI M TMPOIECCHI, NENIaTh BHIBOABI U yMO3a-
KITIOYECHHUSI HA OCHOBE CPaBHEHUS;
® XapaKkTepu30BaTb OCOOCHHOCTH CTPOCHHS U JKU3HEACATEIBHOCTH H3YYEHHBIX
TPYIII )KUBBIX OPTaHU3MOB;
® OMpENeNATh POJIb B IPUPOJIC PA3ITUYHBIX TPYII OPTraHU3MOB;
e OOBSICHATBH POJIb )KUBBIX OPIaHU3MOB B KPYrOBOPOTE BEUIECTB B Ouocdepe;
®  COCTaBJIATH DJICMCHTAPHBIC MTUIIIECBHIC ICTIH;
® IPUBOJAUTH MPUMEPHI MPUCTIOCOOTICHUI OPTaHU3MOB K Cpejie OOUTaHUS U 00BsIC-
HSTh UX 3HAYCHHE;
® HAXOJUTh YEPThI, CBUJCTEIHCTBYIOIINE 00 YCIOKHEHUU U YIIPOIICHUU CTPOCHUS
KHUBBIX OPTaHU3MOB I10 CPABHEHUIO C TIPEJIKaMH, U TaBaTh UM OOBSICHCHHUE;
® OOBSCHATH 3HAUYCHUE KUBBIX OPTraHU3MOB B )KH3HU U XO3IHCTBEHHOU JEATEIHHO-
CTH YEJIOBEKa;
® pa3IM4aTh ChEJOOHBIC M SIIOBUTHIC TPUOBI, ONACHBIE JIJISI YEIOBEKA PACTCHUN U
KHUBOTHBIX;
®  ONHKCHIBATH MOPSIIOK OKA3aHUS TIEPBOM JOBPaueOHOM MOMOIIN TOCTPAAABIINM;
e (opMynHpOBaTh TpaBWIIa TEXHUKH OE30MACHOCTH B KaOMHETEe OWOJIOTHUH TpH
BBIIIOJTHEHUH J1JAOOPATOPHBIX padoT;
® [IPOBOJIUTH OMOJIOTUYCCKUE OMBITHI U IKCIICPUMEHTHI U OOBSCHITh UX PE3yJIbTa-
ThI, TIOJIb30BaThCS YBEIUYUTEIBHBIMA TPUOOPaMU M HMMETh 3JICMEHTapHBIC
HABBIKW IPUTOTOBJICHHS U U3YYCHHUS ITPETIAPATOB.
B 11eHHOCTHO-OpHUEeHTAIIMOHHO# cdepe:
® JICMOHCTPHPOBATh 3HAHWE OCHOBHBIX IMPABHJ TOBEJCHHUS B MPHUPOJEC U OCHOB
3JI0pOBOTO 00pa3a KU3HU;
® AHATU3UPOBATH U OLICHUBATH MOCIIECICTBHS EATEILHOCTH YEIIOBEKA B IPHPO/IE.
B cdepe TpynoBoii nesTenbHOCTH:
e JIEMOHCTPUPOBATh 3HAHUE U COOMIOIATH MpaBuia paboThl B kKabUHeTe OUONIOTHH;
e coOuoonaTh MpaBuia pabOThl ¢ OMOIOTUYECKUMHU MPUOOPAMU U UHCTPYMEHTAMHU
(mpenapoBaIbHBIC UTIIBI, CKATBIICIHN, JIYITBI, MUKPOCKOIIBI).
B cdhepe puznyeckoit nesTenbHOCTH:
® JICMOHCTPHPOBATh HABBIKM OKa3aHHS MEPBOW IMOMOIIU MPH OTPABICHHUU STOBH-
THIMU TPUOAMU M PACTECHHUSIMH.
B scretnueckoii cdepe:
® yMETh OIEHUBATh C ICTETUYECKON TOUKU 3PEHUST OOBEKTHI KUBOU MPUPOIBIL.



COILEPKAHUE KYPCA,
PEAJIM3YEMOE C ITIOMOIIbIO YYEGHUKA
«buosaorusi. Beenenue B 0011y10 010J10THI0. 9 KJIacc»
(68 4 (2 u B HeeJ110), M3 HUX 3 Yaca pe3epBa)
Beenenue (3 1)
buonorus — Hayka o )UBOH mpupojae. 3HaueHne OUOJIOTHYECKUX 3HAHUN B COBPEMEHHOM KHU3-
Hu. [lpodeccun, cBs3anHple ¢ Ouwonorueil. Meroapl uccienoBanus Owosnoruu. lloHsTue
«ku3Hb». COBpEMEHHbIC HAYYHBIE NPEJICTABICHHUS O CYIIHOCTH >XHW3HU. CBOICTBa KUBOTO.
YpOoBHU OpraHu3alyu ;KUBOU IPUPOJIBIL.
Hemoncmpayus: TlopTpeTsl y4€HbBIX, BHECHIMX 3HAUUTENbHBINA BKJIAJ B pa3BUTHE Ouosoruye-
CKOH HayKH.
IIpeaMeTHbIe pe3ybTaThl
VYvyamuecs A0JKHbBI 3HaTh:
—CBOICTBA KUBOTO;
—METO/bl UCCIIE0BAHUS B OMOJIOTUH;
—3HavYeHUe OMOJOTHYECKUX 3HAaHUN B COBPEMEHHOM KU3HU;
—ipodeccun, CBI3aHHBIE C OMOJIOTHEH;
—YPOBHU OpraHU3alMH )KUBOU IPUPOJIBI.
Paznes 1. Mousekyasipubiii yposensb (10 u)
OO0mmas xapakTepuCTUKa MOJIEKYJISIPHOTO YpOBHsI opraHu3auuu kuBoro. Cocras, cTpoeHue u
(GYHKIIMM OPraHMYECKUX BEILIECTB, BXOSANIMX B COCTaB >KMBOTO: YIIIEBOAbBI, JTUMHIABI, OCIKHU,
HYKJIEMHOBBIE KUCIOTH, AT® u npyrue opraHnyeckue coeAMHEHUs. bruonornyeckne Karanusa-
TOpBL. Bupycel.
Lemoncmpayus : CxeMbl CTPOEHUS MOJIEKYJI XUMHUYECKUX COETUHEHUM, OTHOCALINXCSA K OCHOB-
HBIM TPYIIaM OPraHNYEeCKUX BEIICCTB.
Jlabopamopnas paboma Nel «Paciierienue nepokcuaa Boaopoia GepMEHTOM KaTalla30i»
IIpeaMeTHbIe pe3ybTaThl
Vyamuecs 101KHBI 3HATh:
—COCTaB, CTpOCHUE U (PYHKIIMH OPTaHUYECKHUX BEIIECTB, BXOASAIIUX B COCTAaB KUBOTO;
—IpPEeICTaBICHUS O MOJIEKYJIIPHOM YPOBHE OpraHU3aIuH KUBOTO;
—0C00EHHOCTH BUPYCOB KaK HEKJIETOUYHBIX (DOPM KU3HHU.
VYyamuecs 10KHbI yMETh:
—TIPOBOJIUThH HECIIOKHBIE OMOJIOTUYECKUE SKCIIEPUMEHTHI JIsl U3yUEHHS CBOWCTB OpraHMYeCKUX
BellecTB U QyHKUUN (epMEHTOB KaK OMOJIOTMYECKUX KaTaln3aTOPOB.
Pa3nen 2. Knerounbliii ypoBens (14 u)
OO0mmas xapakTepucTUKa KIETOYHOTO YPOBHSI OpraHH3alluu >KUBOTO. KieTka— CTpyKTypHas u
(GyHKIIMOHaIbHAs €IUHUIA KU3HU. MeTobl n3ydeHus kiaeTku. OCHOBHBIE MOJIOKEHUS KJIETOY-
HOU TeoprH. XMMHUYECKHI COCTaB KJIETKU U €ro MOCTOSIHCTBO. Ctpoenue knetku. OyHkuuu op-
TaHOWJIOB KJIETKH. [IpoKaproThI, SyKaproThl. XpOMOCOMHBIN Ha0O0p KieTKu. OOMEH BEIIECTB H
IpeBpalleHre YHEPIUU — OCHOBA JKU3HEAEATEIbHOCTH KIETKH. DHEPreTHUECKUil OOMEH B KIIET-
ke. A3poOHOoe U aHadpoOHOE JbIXaHue. PocT, pa3BUTHE W KU3HEHHBIA ITUKI KiIeToK. O0mme mo-
HSTHUS O JEJICHUU KJIETKU (MUTO3, Mei03). ABTOTPO(]BI, TeTEPOTPODHI.
Jlabopamopnas paboma Ne2 «PaccMaTpuBaHHe KJIETOK OaKTEpHid, pACTEHUHN U )KHBOTHBIX TIO]T
MHUKPOCKOIIOM»
IIpenmeTHble pe3yJibTaThbl 00yYeHHs
Vwyamuecs 101KHBI 3HATh:
—OCHOBHBIEC METO/Ibl U3YUEHUS KIICTKH;
—O0COOCHHOCTHU CTPOEHUS KJIETKU DYKapUOT U MPOKApUOT;
—(YHKIIUA OPTaHOUIOB KJIETKH;
—OCHOBHBIE TTOJIOKEHUS KIIETOYHOW TEOPHH;



—XUMHYECKUN COCTaB KJICTKH;

—KJIETOYHBIN YPOBEHb OpPraHU3alUy KUBOTO;

—CTPOCHHUE KIIETKU KaK CTPYKTYPHOU ¥ (PYHKIIMOHAIBHOHN €IMHUIIBI )KU3HH;

—O00OMEeH BelleCTB U MpeBpallleHre YHEPTHUH KaK OCHOBY KU3HEEATEIBHOCTH KIIETKH;

—POCT, pa3BUTUE U KU3HEHHBIN LUKJI KJIETOK;

—O0CO00EHHOCTH MUTOTHUYECKOTO JIEJCHUSI KIETKH.

VYyamuecs 10KHbI yMETh:

—MHCII0JIb30BaTh METO/IbI OMOJIOIrMYECKO HAYKH U MPOBOJIUTH HECIOKHbIE OMOIOTHYECKHEe IKC-
MEPUMEHTHI JIJIsl U3YUYCHUS KJIETOK KUBBIX OPTaHU3MOB.

Paszgea 3. Opranuzmennblii ypoBenb (13 u)

becnonoe u monoBoe pazMHoxkeHue opranu3mMoB. [lonoseie kineTku. OmnonorBopenue. Uuausu-
JIyaJIbHOE pa3BUTHE OPraHU3MOB. bruorenernyecknii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH Iepe-
Jlauu HACJIEICTBEHHON nH(popManmu. [ eHeTndyeckas HenpepbIBHOCTh JKU3HU. 3aKOHOMEPHOCTH
U3MEHYHUBOCTH.

Jlabopamopnas paboma Ne3 «Pernienne reHeTHUSCKUX 3a7a4 HAa MOHOTHOPHUTHOE CKpEIIHBa-
HUE»

Jlabopamopnas paboma Ne4 «PemeHne TeHETHUECKUX 3a]a4 Ha HACJIEOBAaHUE MTPU3HAKOB MIPU
HEIOJIHOM JOMUHUPOBAHHUI

Jlabopamopnas paboma Ne5 «PemeHne TeHETHUECKUX 337124 Ha JUTUOPUIHOE CKPEIIUBAHHE)
Jlabopamopnas paboma Ne6 «Perienre reHeTHUECKUX 3a7a4 Ha HACJIeI0BaHUE TIPU3HAKOB,
CLEIUIEHHBIX C MOJIOM»

Jlabopamopnas paboma Ne7«BrbisBieHne N3MEHYHUBOCTH OPTaHU3MOBY

IIpenmeTHble pe3yJibTaThl 00yYeHHs

VYyaiuecs 10JKHbI 3HATH:

—CYIHOCTh OMOTEHETUYECKOTO 3aKOHA;

—MeHo03;

—O0CO0EHHOCTH HANBUAYAIBHOIO PA3BUTHUS OPraHU3Ma;

—OCHOBHBIE 3aKOHOMEPHOCTH Tepe/iayll HacIeACTBEHHON HH(pOpMAIN;

—3aKOHOMEPHOCTH U3MEHUYHBOCTH;

—OCHOBHBIE€ METO/Ibl CENEKIIMHU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB;

—O0CO00EHHOCTH Pa3BUTHS TIOJOBBIX KIIETOK.

VYyamuecs 10KHbI yMETh:

—OMNKCHIBATh OPraHU3MEHHBI YPOBEHb OPraHU3aluy KUBOTO;

—pacKpbIBaTh 0COOEHHOCTH OECIIONOro U MOJI0BOr0 Pa3MHOKEHUSI OPraHU3MOB;
—XapaKTepU30BaTh OIIOIOTBOPEHUE U €r0 OMOJIOTMUYECKYIO POJIb.

Paznen 4. [lonyasiiuoHHO-BUA0BOI YPOBeHb (8 1)

Bun, ero kpurepuu. Ctpykrypa Buaa. [Ipoucxoxnenue BuioB. Pazputre 3BOIOIMOHHBIX TTPE-
ctaBieHuid. llonmynsuus— sieMeHTapHas eAMHMIIA 3BoJOLMU. boppba 3a cyuiecTBoBaHHE U
€CTECTBEHHBIH OTOOpP. DKOJNOrHs Kak Hayka. JKoJorudeckue (akTopbl U ycioBus cpensl. Oc-
HOBHbIE MOJIOKEHUSI TEOPUU HBOJIIOLMU. J[BHXKYIIME CHUIIBI HBOJIOLMHU: HACIEACTBEHHOCTh, W3-
MEHUYUBOCTB, 60pb0a 3a CyIllecTBOBaHHE, €CTECTBEHHbII 0TOOp. [IprcnocobaeHHOCTh U €€ OTHO-
cutenbHOCTh. MckyccTBeHHbI oTOOp. Ceneknus. OOpa3zoBaHHe BHAOB — MHKPOIBOJIOLHSL.
MakposBonronus.

Jlabopamopnas paboma Ne8«3ydenne Mop(oaorudeckoro KpuTepust BUIa»

IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI

VYyaiuecs: 10KHbBI 3HATh:

—KpUTEPUH BUJA U €0 MOMYISIIIUOHHYIO CTPYKTYPY;

—D3KOJIOTHYECKHE (PAKTOPBI U YCIOBUSI CPEIbI;

—OCHOBHBIE MTOJIOXKEHUS Teopun 3Bostonnu Y. JlapBuHa;

—ABUXKYIIAE CUITBI SBOJIOIINH,

—IIyTH JOCTHXKEHHs OMOJIOTUYECKOro Mporpecca;
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—TIOMYJIALIMOHHO-BUIOBOI YPOBEHb OpraHU3aLUH KUBOTO;

—Ppa3BUTHE BOIIOIIMOHHBIX TPEICTABICHUNL;

—CHHTETUYECKYIO TEOPUIO 3BOIIOIUH.

VYyamuecs 10JKHbl YMETh:

—MCIOJIB30BaTh METO/IbI OMOJIOTHYECKON HAYKU U MPOBOAMTH HECIOXKHbBIE OMOJIOTHYECKUE IKC-
NEPUMEHTHI JIJIsl U3y4eHHs] MOP(HOIOTUYECKOTO KPUTEPHS BUIOB.

Pa3nen 5. JxocucremMHblil ypoBeHb (6 1)

buonienos. Dkocucrema. buoreonenos. BzanmocBsa3p nomyssiuii B 6uoreonenose. llenu nura-
Hus. OOMeH BellecTB, NOTOK U MPEBpallleHne YHEPTUU B Onoreonenose. MckyccTBeHHbIe OHOIe-
HO3bI. DKOJIOTUYECKAs CYKIIECCHSI.

IIpeaMeTHbIe pe3yabTaThl 00y4eHHs

VYyaiuecs 10JKHBI 3HATh:

—OTpeAeTeHUs OHATHI: «COOOIIECTBOY, «IKOCUCTEMAy, «OMOTEOIIEHO3Y;

—CTPYKTYPY Pa3HbIX COOOIIECTB;

—IIPOLIECCHI, TPOUCXOIALINE NPU MEPEXOJIE C OJHOTO TPOPUUECKOTO YPOBHS Ha JIPYTrOM.
Yyaiuecs 10JKHBI YMETh:

—BBICTPAMBATh LENH U CETH MUTAHUS TSI Pa3HBIX OMOIIEHO30B;

—XapaKTepU30BaTh POJIH MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB.

Pa3nes 6. Buocgepnslii yposenn (11 4)

buocdepa u e€ cTpykTypa, CBOHCTBa, 3aKOHOMEPHOCTU. KpyroBOpoT BeliecTB U YHEPTUH B OHO-
chepe. Dkonmornueckune Kpu3uchbl. OCHOBBI pallMOHAIBHOTO MPUPOIOIIOIB30BaHUsl. Bo3HUKHO-
BEHHUE U Pa3BUTHE KU3HU. B3rsibl, rTHIOTE3bI M TEOPUU O MPOUCXOXKICHUH KU3HU. KpaTkas
UCTOPUS pa3BUTHS OpraHudeckoro Mupa. JlokazarenbcTBa 3BONIIOLMH.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYyaiuecs A0JKHbBI 3HATh:

—OCHOBHbIE THIIOTE3bl BOSHUKHOBEHHUS )KU3HU Ha 3eMIIe;

—O0CO0EHHOCTH aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha Ouocdepy;

—OCHOBBI PALIMOHATIBHOTO MPUPOIOTIOIB30BAHMS;

—OCHOBHBIE 3TaIlbl PA3BUTHS KU3HH Ha 3eMIIE;

—B3aMMOCBSI3U KHBOTO U HEXXHUBOTO B Onocdepe;

—KpYyroBOPOTHI BEIIECTB B OHochepe;

—3Tallbl 3BONIOINH Ouochepsr;

—D3KOJIOTHYECKHE KPU3HUCHI;

—pa3BUTHE MIPEICTABICHUIN O MPOUCXO0KICHUH KU3HU U COBPEMEHHOM COCTOSIHUM MTPOOJIEMBI;
—3HayeHHe OMOJIOTHYECKUX HayK B pellIEHUH MPOoOIeM pallMoHaIbHOTO IPUPOA0IOIb30BAHNS,
3alllUThI 310POBbS JTIOAEH B YCIOBUSAX OBICTPOr0 U3MEHEHMSI 3KOJIOTMYECKOr0 KauyecTBa OKpy-
JKaroLIEN Cpembl.

VYyamuecs 10KHbI yMETh:

—XapakTepu3oBaTh OMOC(hEpHbI ypOBEHb OpraHu3alluy )KUBOTO;

—paccka3bIBaTh 0 cpeoo0pa3yroien AesiTeIbHOCTH OPraHU3MOB;

—IIPUBOJUTH J0Ka3aTEIbCTBA SBOJIOLINY;

—JIEMOHCTPUPOBATh 3HAHNE OCHOB IKOJIOTUYECKON IPaMOTHOCTH: OLIEHUBATh MOCIEACTBHS J1e5-
TEJIbHOCTH Y€JIOBEKa B MPUPO/IE U BIUSHUE (DAKTOPOB PUCKa HA 3/J0POBbE UEIOBEKa; BEIOMPATh
IIEJIEBbIC M CMBICTIOBBIE YCTAHOBKH B CBOMX JICHCTBUSX U TIOCTYIKAX IO OTHOIIEHHUIO K )KUBOM
IPUPOJIE, 30POBBI0 CBOEMY U OKPY’KAIOIIMX; 0CO3HABATh HEOOXOIMMOCTh JIEHCTBUI MO COXpa-
HEHHIO OMOPa3HOOOPa3Hs U MPUPOIHBIX MECTOOOUTAHUH BUJIOB PACTEHUH U )KUBOTHBIX.
MeTanpeaMeTHble pe3yJbTaThl 00yUYeHHUsI

VYyamuecs 10KHbI YMETh:

—OMpeAeTATh MOHATUS, POPMUPYEMBIE B MPOLIECCE U3YUEHUS TEMBI,

—KJ1accu(UIUPOBaTh U CAMOCTOSITENILHO BBIOMPATh KPUTEPUHU IS KJIaCCU(PUKALINN;



—CaMOCTOATENBHO (POPMYIMPOBATH MPOOJIEMBI UCCIIETOBAHMS U COCTABIIATH MOATAMHYIO CTPYK-
Typy OyIyIlIero caMoCTOATEIbLHOTO UCCIIEIOBAHUS;

—TIPH BHIMIOJIHEHUH JTa0OPAaTOPHBIX U MPAKTHUECKUX PabOT BEIOMPATH ONTHMAJIBHBIE CTIOCOOBI
JIEHCTBHUI B paMKaXx MPE/JI0KEHHBIX YCIOBHI M TpeOOBAaHUN U COOTHOCUTH CBOM JICUCTBUS C
IUTAHUPYEMBIMH PE3YJIbTaTaMu;

—(OopMyIUpPOBaThH BHIBOIBL;

—YyCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHBIC CBSA3U MEK/Y COOBITUSIMH, SIBJICHUSMHU;
—TIPUMEHSTh MOJICJIM U CXEMBI JIJIsl pelIeHHs y4eOHBIX U TTO3HABATENbHBIX 3a/a4;

—BJIaJIETh IPUEMAMH CMBICIIOBOT'O YTE€HUS, COCTABIIATh TE3UCHI U INIAHBI-KOHCIEKTHI 110 PE3YIlb-
TaTaM YTCHUS;

—OpraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JACSTEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMU;

—MCIOJIB30BaTh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH IIPY TOATOTOBKE COO0IIIe-
HUM, MyJTbTUMEIUUHBIX TPE3CHTALIUN;

—JIEMOHCTPUPOBAThH HKOJIOTUYECKOE MBIIIJIEHUE U IPUMEHSTH €T0 B IOBCEAHEBHOMN KU3HU.
JInuHoCTHBIE pe3yJIbTAThI 00y4eHus!

—Bocnuranue y yyammxcs 4yBCTBa FOPAOCTH 32 POCCUMCKYIO OMOJIOTHYECKYIO HAYKY;
—OCO3HAHUE YYAIIUMUCS, KaKU€e MOCIEACTBHS TSl OKPYKaIOIIEH Cpeibl MOXKET UMETh paspy-
HIMTEIbHAS IE€ATEIbHOCTD YEJIOBEKA U MPOSIBJIEHUE TOTOBHOCTU K CAMOCTOSITENIbHBIM ITOCTYIIKAM
U IWCTBUAM Ha 0JIaro mpUpo/ibl;

—YMEHUE Pean30BbIBATH TEOPETUUECKHE [T03HAHUS B IIOBCEIHEBHOM JKHU3HU;

—TIOHUMaHUE 3HAYCeHUS 00Yy4YEeHHUS JUIsl TIOBCEAHEBHOMN KU3HU M OCO3HAHHOTO BbIOOpa mpodec-
cuu;

—TpU3HAaHKE TIPaBa KaKJ0ro Ha COOCTBEHHOE MHEHHUE;

—YMEHHUE OTCTauBaTh CBOIO TOUKY 3pEHUS;

—KPUTUYHOE OTHOIICHHE K CBOMM IOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 X MOCIE/-
CTBUSL.

PesepBHoOe Bpemss — 3 4.
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KAJIEHAAPHO-TEMATHUYECKOE IINIAHUPOBAHME 9 kaacc «buojiorus»

Ne | Tema OCHOBHBIE 3JIEMEHTHI COJIepKa- OCHOBHBIE BUIBI AE€ATEILHOCTH [IpakTuka Kon- | J1/3

Ja- HUs TPOJIb

Ta

Beenenue (3 u)

1 buonorus buonorus — Hayka o KUBOH OnpenenstoT NoHATUs, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI: «OHOIIO- Te- §1
— Hayka 0 | mpupoje. 3HaueHue Ouosoruye- THS», KMUKOJIOTHS», «OPHOIOTHS», «aJIbTOJIOTUSY», «I1aIe000TaHNKAY, Ky-

KUBOU CKHMX 3HaHHWI B COBPEMEHHOU «TEHETHKaY», «OnopuU3UKay, «OMOXUMUSY», «PATHOOUOIIOTU», KKOCMHYE- i
IpUpOJIE. xu3HH. [Ipodeccnn, cBsi3aHHbIe ¢ | CKast OMONOTH». XapaKTepU3yIOT OMOJIOTHIO KaK HAYKY O KUBOH MPHPO-

Broanbiii OHOIOTHEH. ne. PackpbIBatoT 3HaueHHe OMOIOTUYECKUX 3HAHUM B COBPEMEHHOM K13~

UHCTP. 110 Hu. [IpuBoasT npumeps! podeccuii, CBA3aHHBIX ¢ Ononorueii. becemyror

OT. Unctp. C OKpPY’KaloIKMH (pPOJICTBEHHUKAMH, 3HAKOMBIMHU, CBEPCTHUKAMH) O

o OT na npodeccusx, CBsI3aHHBIX ¢ Ouoyiorueii. ['0ToBAT mpe3eHTanuu o mpodec-

pal.mecre. CHSIX, CBSI3aHHBIX C OMOJIOTHEH, UCII0JIb3YsI KOMIBIOTEPHBIE TEXHOJIOTHH

2 MeTtobl [TonsiTue o Hayke. Metozsl Hayd- | Onpeaenstor NOHITUS, GOPMUPYEMBIE B X0/1€ U3YUECHUS TEMBI: «HAyKay, Yer- | §2
UCCIIEJIOBA- | HOTO MO3HAHUS. DTambl HAYYHOTO | «HAYYHOE MCCIIEOBAHUEY, HAYUHBIH METO», «HAYYHBIN (aKTy, HBII
HUs B OMO- | MCCIIeJOBAHUS «HaOJIIOIEHUEY, «OKCIIEPUMEHT», «TUIIOTE3a», «3aKOH», «Teopus». Xa- orpoc
JIOTUHU PaKTEPU3YIOT OCHOBHBIE METOBI HAYYHOTO [TO3HAHUS, 3TAIlbl HAYYHOT O

uccienoBanus. CaMOCTOSTENBHO (POPMYIHUPYIOT TPOOIEMBI HCCIIEA0BA-
HUsl. COCTaBISIOT MOATAITHYIO CTPYKTYPY OyIyIIero caMoCcTOsTEIbHOTO
UCCJIETOBAHMSI.

3 CymHocts | CyIIHOCTb MOHATHS <OKU3HBY. OnpenenstoT NoHATHA, GOpMHUpYEMBbIE B Yer- | §3
KU3HU U CaoiicTBa )KMBOT0. YPOBHU Opra- | X0J€ U3y4eHUs TEMBbI: <CKU3HbY, «KU3HEHHBIE CBONCTBAY, «OnoI0ornye- HBIH
CBOMCTBa HU3ALNUN )KUBOW MTPUPOJIBI CKHE CUCTEMBI», «OOMEH BEILECTBY, «IIPOLIECChl OMOCHUHTE3a U pacrajiay, orpoc
KUBOTO «Pa3apaKuMOCTby, «Pa3MHOKEHUEY, «HACIEACTBEHHOCThY, «M3MEHYHU-

BOCTB», «Pa3BUTHUE», «YPOBHU OPraHU3ALNU )KUBOIO». Jlal0T XapakTepu-
CTHKY OCHOBHBIX CBOMCTB XKMBOT0. OOBSICHSIOT IPUYHMHBI 3aTPYAHEHUH,
CBSI3aHHBIX C OIIPEIEIICHUEM ITOHATUS KU3Hb». [IpuBOAAT pUMeEpHI
OMOJIOrMYECKHUX CHUCTEM Pa3HOTO ypOBHsS opraHu3anui. CpaBHUBAIOT
CBOWCTBA, MPOSIBIISIIOIINECS Y 00bEKTOB KUBOW U HEXKUBOW MPUPOIBI
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Pa3nen 1. Moaekyasipublii ypoBenb (10 4)

4 Monexy- OOm1ast xapakTepUCTHKA MOJIEKY- | OnpeAenstoT MoHATHS, (GOPMHUPYEMBIE B X0O/I€ U3YUEHHS TEMBI: «OpraHH- Yer- | §4
JSIPHBII JIIPHOTO YPOBHS OPTaHU3ALNH YeCKHE BEIeCTBay, «O0EIKNU», KHYKIEUHOBBIE KHUCIOTBI», «YTJIEBOABIY, HBIi
YPOBEHb: xuBoro. Oprannudeckue Berie- <OKUPBI (JTUTUIBI)», «OUOTIOIUMEPBI», K(MOHOMEPBI». XapaKTepU3yIOT Ompoc
oOmiast xa- | cTBa: O€JNKHU, HYKJICMHOBBIE KHUC- MOJIEKYJISIPHBIM YpOBEHb OpraHu3aliy KkUBOro. OnuchBaloT 0COOEHHO-
pakTepu- JIOTBI, YTAEBOAbL, KUPbI (JIUITH- CTH CTPOCHHUSI OPTAaHMYECKUX BEIIECTB Kak OUONoIUMepoB. OObICHSAIOT
CTHKa TIbI). MPUYMHBI U3YYEHUS CBOMCTB OPTaHUYECKUX BEIIECTB UMEHHO B COCTaBe

buononumeps. MoHOMEpHI KJIETKH; pa3Ho00pa3usi CBOMCTB OMOMOJIMMEPOB, BXOASAIINX B COCTAB KH-
BBIX OpPraHU3MOB. AHAJIU3UPYIOT TEKCT Y4eOHHKA C LIETbI0 CaMOCTOSI-
TEJIbHOIO BHISIBJICHMSI OMOJIOTHYECKUX 3aKOHOMEPHOCTEM.
5 VYrneBoabl | YraeBonbl. YTIIeBOAbI, WU caxa- | OmpenensitoT MoHATUs, GOPMUPYEMBIE B XOJI€ H3yUEHUS TEMBI: «yTJIEBO- Yer- | §5
puabl. MoHocaxapuel. Jlucaxa- | Jibl, UM Caxapuibl», «KMOHOCAXApUIbD», «IUCAXapUIbD», «IIOJUCAXaAPH- HBII
puabl. [lonucaxapu sl IIBI», «pr003ay, «1e30KCHPU003ay, «TII0K03a», «PPYyKTOH orpoc
3a», «TaJlakT03ay», «Caxapo3a», «MalbT03a», «IAKT03a», «Kpaxmal,
«TJMKOTEH», «XUTUH». XapaKTepU3YIOT COCTaB U CTPOCHUE MOJIEKYT YT-
JIEBOJIOB. Y CTaHABJIMBAIOT IPUUYMHHO-CJIEICTBEHHBIE CBA3H MEKIY XUMHU-
YEeCKUM CTPOEHHUEM, CBOMCTBAMH U (DYHKIMSIMHU YIJIEBOJIOB Ha OCHOBE
aHaJIM3a PUCYHKOB U TEKCTOB B yueOHUKe. [IpuBoIAT mpUMeps! yriieBo-
JIOB, BXOJISIIUX B COCTaB OPTaHU3MOB, MECTA UX JIOKATH3AIUU U OHOJI0-
THYECKYIO POJIb.

6 Jlunu el Jlunuaet. XKupsel. 'opMOHBI. OnpenensitoT NOHATUS, GOPMUPYEMBIE B XOJI€ U3YUEHHUS TEMBI: «IUTIH- Yer- | §6
OYHKIMY JTUIUI0B: JHEPTeTUYE- | JAbI», GKUPBDY, «TOPMOHBI», «9HEpreThIecKast QyHKIHS JIUIUAO0BY, «3a- HBIN
CKasl, 3amacaroias, 3aluTHas, nacaroriasi QyHKIHs TUIHA0BY, «3alIUTHAS (PYHKIIHS TUTUAOBY, «CTPOH- onpoc
CTpOMTEINbHAs, PETYISATOPHAS. TenbHast QYHKIMS JTUIUAO0BY, «peryasTopHas GyHKIUS JIUMUI0B». JlatoT

XapaKTEPUCTUKY COCTABA M CTPOEHUS MOJIEKYJT JIMTTUIOB. Y CTAHABIUBAIOT
MPUYHNHHO-CJIE/ICTBEHHBIE CBS3U MEKYy XUMHUYECKHM CTPOECHUEM, CBOM-
CTBaMU M (PYHKIHUSIMH JTUMHII0B HA OCHOBE aHAN3a PUCYHKOB M TEKCTOB
B yueOHuKe. [IpuBOAST MpUMEPHI TUTIHIOB, BXOISAIINX B COCTaB Opra-
HU3MOB, MECTa UX JIOKAIU3ALUU U OMOJIOrHYEeCcKyIo posib. OOCYKIatoT B
KJ1acce Nnpo0seMbl HAaKOTUIEHHUS KUPOB OPraHU3MaMHU B LIEJISX YCTaHOBJIE-
HUS IPUYMHO-CIIEACTBEHHBIX CBSI3€U B IPUPOJIE
7 CocraB u CocraB u ctpoenne 0enkoB. ben- | Onpenensitor noHsATHS, HOPMHUPYEMBIC B X0 N3YUCHUS TEMBI: «OCIKH, Yer- | §7
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CTpOEHHE KM, WK nporeunsl. [Ipocteie n WIN TIPOTEUHBI», «IIPOCTHIC U CIOXKHbIE OCNKN», «AMUHOKHUCIIOTBI», «I10- HBIN
0enKoB CJIO’KHBIE O€JKU. AMUHOKHCIIOTBL. | JIMIIENTH]», «IIEPBUYHAS CTPYKTYpa OEIKOBY», «BTOpPUYHAs oIpoc
[Tonunentua. Ilepsuunas, BTO- CTPYKTYpa OETIKOBY, «TPETUYHAS CTPYKTYpa OEIKOBY, «4€TBEPTUUHAS
pHUUHAasi, TPETUYHAS U YETBEPTHU- | CTPYKTYypa OeJIKOB». XapaKTepU3yOT COCTaB U CTPOECHUE MOJIEKYJI Oell-
Hasl CTPYKTYyphl OenkoB. /leHaty- | KOB, IPUYMHBI BO3MOXHOI'O HApyIIEHUs IPUPOAHOM CTPYKTYpHI (A€HATY-
panus Oenka. parun) 6enkoB. [IpuBOIAT IpUMEPHI JeHATYpalluK OEIKOB

8 OyHKIMH @OyHKIUHN OCJIKOB: CTPOUTENbHAS, | YCTaHABIMBAIOT IPUYMHHO-CIIECTBEHHBIC CBSI3U MEKAY XUMUYECKUM Yer- | §8

0enKoB JBUTaTeIbHAasl, TPAHCIIOPTHAs, CTpOEHUEM, CBOMCTBaMU U (DYHKIMSIMHU OEJIKOB Ha OCHOBE aHalIu3a pu- HBIN
3allUTHAs, peryJIaTOpHas, CUT- CYHKOB U TE€KCTOB B yueOHUKe. [IpuBoaST mprMepsl OENIKOB, orpoc
HaJIbHAs, SHEpreTuyecKas, KaTa- | BXOJMIIMX B COCTaB OPraHM3MOB, MECT UX JIOKAIU3aLUU 1 OHOJI0ruye-
JINTUYECKASI CKOM pOJIN.

9 Hyxneuno- | HykienHoBble KMCIOTHI. Jle30k- OnpenenstoT moHATHS, GOPMHUPYEMBIC B X0O/I€ U3YUEHUS TEMBI: «HYKJICH- Tect |§9
BbI€ KUCJIO- | CHPHOOHYKJIEHHOBAsI KMCIIOTA, HOBasl KUCJIOTay, «/1€30KCUpUOOHYyKIIenHOBas kucioTa, i JJHK», «pu-

ThI niu JIHK. Pubonyknennosas OonykiienHoBas kuciora, unu PHK», «azotucteie ocHoBaHU», «aje-
kucnota, win PHK. A3otucteie HUH», «TYaHUH», «UUTO3UH», KTUMUH», «ypaL»,
OCHOBaHUS: aJICHUH, TYaHUH, IU- | «KOMIUIeMeHTapHOCTbY, «TpaHcnopTtHas PHK (TPHK)», «pubocomanbhas
TO3uH, TUMUH, ypauul. Kommne- | PHK (pPHK)», «<undopmarnmonnas PHK (uPHK)», «aykieotnny, «aBoi-
MEHTapHOCTh. TpaHcoOpTHas Has cnupans JJHK». [aroT XxapakTeprucTiKy cCOCTaBa U CTPOCHUST MOJIEKYJT
PHK (TPHK). Putocomanbsnas HYKJICMHOBBIX KUCJIOT. Y CTaHaBIUBAIOT IPUYNHHO-CIIEICTBEHHBIE CBA3U
PHK (pPHK). UndopmarnmonHas | Mexay XMMUYECKUM CTPOCHHUEM, CBOMCTBAMHU U (YHKIUSIMU HYKJIEUHO-
PHK (uPHK). Hykneotua. J[Boii- | BBIX KUCIOT Ha OCHOBE aHaJIM3a PUCYHKOB M TEKCTOB B yueOHuke. [Ipu-
Has cnupans JHK BOJST IPUMEPBI HYKJIEMHOBBIX KMCIIOT, BXOJAIIMX B COCTaB OPraHU3MOB,
MECT UX JIOKaJIM3aluu 1 Onosiornyeckoit poau. CocTapisioT IUIaH napa-
rpada yueOHHKa.
PemaroT Onosnornueckue 3afauu (Ha MaTeMaTHUYECKHI pacuér; Ha MpuMe-
HEHME MPUHIUIA KOMILUIEMEHTApHOCTH)

10 | AT®wu Anenosuntpugocdar (ATD). OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3YUEHHS TEMBI: «aJeHO03- Yer- | §10
npyrue op- | Anenosunnudocdar (AD). uatpudocdar (ATD)», «anenozunaaudocdat (AUD)», «aaeHO3NHMOHO- HBII
rannyeckue | AneHosuHMoHodochat (AMD). dochat (AMD)», «MakpoIpruveckas CBs3b», «KUPOPACTBOPUMBIE BUTA- orpoc
coenuHeHus: | Makposprudeckas cBsi3b. Bura- MUHBI», «BOIOPACTBOPUMbBIE BUTAMUHBI». XapaKTEPU3yIOT COCTAB U
KIIETKU MUHBI )KUPOPACTBOPUMBIE U BO- ctpoeHue Monekyiabsl AT®. [IpuBoasT npumMepbl BATAMUHOB, BXOASAIINX B

JOPacTBOPUMBIE.

COCTaB OPraHNU3MOB, H UX OMOJIOTrHYECKOM posind. '0TOBST BBICTYIUICHHE C

12




COOOIICHNEM O POJIM BUTAMUHOB B (DYHKIIHOHUPOBAHUU OpPTaHU3Ma Yelio-
BeKa (B TOM YHCIIE C UCIIOIb30BAaHUEM KOMITbIOTEPHBIX TeXHOIOTHiA). O0-
CYKIAIOT pe3yibTaThl padOThI C OTHOKJIACCHUKAMMU.

11 | buonoruye- | IlonsitHe o karanuzaropax. buo- | OnpenenstoT noHsATHA, GOPMHUPYEMBIE B XO/I€ U3yUEHHSI TeMbI: «katanu- | Jlabopa- Ver- | §11
CKHE KaTa- | JJOTHYECKHE KaTaau3aTopbl. Dep- | 3aTOp», «PepMeHT», «KOPEPMEHT», «aKTUBHBIN HEHTP pepmMenTay. Xa- TOpHas pa- | HbIU
au3atopbl. | MeHT. KodepmeHT. AKTUBHBIH PaKTEpU3YIOT POJIb OMOJIOIMYECKUX KaTalu3aTopoB B KieTke. OnuceiBa- | 6ota Nel oIpoc
Wucrp. mo | uentp dpepmenTa. 10T MEXaHu3M paboThl pepmeHToB. [IpuBOAAT MpUMepHl PEPMEHTOB, UX «Pacuen-

OT Ha pab. JIOKAJIM3alM1 B OpraHU3Me U UX OMOJIOrMYecKoi posiu. Y CTaHAaBIMBAIOT | JICHUE I1e-
MECTe. NPUYHHHO-CJIEICTBEHHBIE CBS3U MEX/y OCTTKOBON MPUPOA0H (pepMEHTOB | poKcHaa
Y ONTHUMAaJIbHBIMH YCIOBUSMHU UX (QyHKIIMOHHpOBaHUsA. OTpabaThIBAlOT BOJIOpOJIA
yMeHust GOPMYITHPOBATH TUIIOTE3bI, KOHCTPYHPOBATh, IPOBOUTH 3KCIe- | (epMeHTOM
PUMEHTBI, OLIEHUBATh OJIYYECHHBIE PE3YJIbTAaThl HA OCHOBE CO/AEPIKaHUS KaTaJjiazoi»
nabopaTOpHON PabOTHI
12 | Bupych Bupycsl. Kancun. Camocbopka Onpenenstor moHATHS, GOPMHUPYEMBIE B X0O/I€ U3YUEHUS TEMBI: «BHPY- Yer- | §12
BUPYCHBIX YacTull. L{UKi pa3Bu- | CbI», «KalCHI», «caMOCcOOpKay. XapakTepu3yloT BUPYChl KaK HEKJIETOU- HBIN
THUS BUpYCa. Hble (DOPMBI )KU3HU, OIUCHIBAIOT LIUKJI Pa3BUTHS BUpyca. ONUChIBAIOT OIpoc
oOmmumii aH crpoeHust Bupycos. [IpuBoaaT npumepsl BUPYCOB U 3a0051€e-
BaHUH, BbI3bIBaEMbIX UMHU. OOCYKIal0T TPOOIEMBI IPOUCXO0KICHUS BU-
PYCOB.

13 | O60o6maro- OnpenenstoT NoHATUSA, GOPMUPYEMBIE B X0J1€ U3y4€HHUs TeMBI. J[atoT Yer-

AN yPOK OLICHKY BO3pacCTaOIIEH POJIM €CTECTBEHHBIX HAYK U HAyYHBIX MCCIIEN0BA- HBIN
HUHN B COBPEMEHHOM MUpE, TOCTOSSHHOMY IPOLECCY IBOJIIOLIMHM HAYyYHOTO OIpoc
3HaHus. OTpabaThIBalOT yMEHUs (GOPMYIMPOBATH TUIIOTE3bI, KOHCTPYH-
pOBaTh, MPOBOAMUTH SKCIIEPUMEHTHI, OLIEHUBATh NOJYyYEHHbIE PE3YIIbTATHI.

Pa3nea 2. Kuerounsiii yposens (14 1)

14 | Knerounsiii | OOmiast XxapakTepucTuka kiietod- | OnpenenstoT NoHATHs, pOopMHUpyEMbIe B XO€ U3YUEHHS TEMBI: «KJIETKa», IMpo- | §13
YPOBEHB! HOT'O YPOBHS OpraHU3alluy )KUBO- | «METOJbI U3YUYEHHUS KIIETKH), «CBETOBAsi MUKPOCKOIUS», «3JIEKTPOHHAS BE-
obmias xa- | ro. Kinerka — crpykrypHas u MUKPOCKOIIHS», «KJIETOYHAS TEOPHs». XapaKTepU3YIOT KIETKY Kak pou-
paKkTepHu- (byHKIMOHATbHAS €AMHULIA )KU3- | CTPYKTYPHYIO M (DYHKIIMOHAJIBHYIO €AMHUITY )KU3HH, €€ XUMHUECKHUH cO- Has
CTHKAa HU. XUMHUYECKUN COCTaB KJIETKU. | CTaB, METOAbI U3ydeHUs. OOBSICHIIOT OCHOBHBIE TIOJIOKEHUS pabo-

Metoae! n3ydyenus kietku. Oc- KJIETO4YHOM Teopuu. CpaBHUBAIOT MPUHIIHUIIBI paOOTHI U BO3MOXKHOCTH Ta

HOBHBIC ITOJIOKEHUS KIIETOYHOM

CBETOBOU M AJIEKTPOHHONW MUKPOCKOITMYECKON TEXHUKHU.
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TEOpUH.

15 | Obume OOu1re cBeieHUs O CTPOCHUHU Onpenenstor noHATHS, GOPMHUPYEMBIE B XO/1€ U3YUEHUS TEMBI: «IIUTO- Yer- | §14
cBesieHus o | kierok. lutonnasma. Sapo. Op- | mnazmay, «aapo», «OpraHoOUIbl», «<MeMOpaHay, «KJIETOYHas MeMOpaHay, HBIN
KJIETKAaX. ranonpl. MemOpana. Knetounast | «dparounTtos», «IHHOIUTO3». XapaKTePU3YyIOT U CPABHUBAIOT MIPOIIECCHI oIpoc
Knerounass | memOpana. ¢aroruTo3a u MUHONKUTO3a. ONUCHIBAIOT OCOOCHHOCTH CTPOCHHSI YaCTei
memOpana | @aronuros. [InHouNTO3. Y OpraHOUOB KJIETKH. Y CTaHABJIMBAIOT IPUYUHHO-CIIEJCTBEHHBIE CBA3U

MEX/y CTPOCHUEM KIIETKU M OCYIIECTBICHUEM €10 MPOIIECCOB (ParomuTo-
3a, CTPOEHUEM U (QYHKUUAMH KiIeTouHON MeMOpaHbl. COCTaBIAIOT MJIaH
naparpada.

16 | Anmpo Snpo, ero ctpoenne u GpyHKuK B | OnpenenstoT NoHATHs, (OpMUpPYEMBIE B X0/I€ U3YUYECHHUS TEMBI: «IIPOKa- Yer- | §15

kierke. [IpokapuoTsl. Dykapuo- | pHOTBI», «3yKapUOThI», «XPOMATHHY, «XPOMOCOMBI», «KapUOTHUID», «CO- HBIN
ThI. XpOMOCOMHBIN HA0Op KIETKH | MaTHYECKUE KICTKUY, «TUIUIONIHBIA HA00P», «TOMOJIOTHIHBIE XPOMOCO- orpoc
MBI», «TaIUIOUIHBIA HA0Op XPOMOCOMY, «TaMEThI», «SJIPHIIIKO.
XapakTepu3yloT CTPOCHHUE SIpa KJIETKH U €T0 CBSA3H C HO0IIa3MaTH4e-
CKOHi ceTbto. Pemaror 6Guosornyeckue 3aauu Ha oIpeieIeHue yucia
XPOMOCOM B TaIUIOMTHOM U IMTUIOMIHOM Habope.
17 | Knetounsle | DHpomiazMaTHuecKas ceThb. Pu- OnpenenstoT NoHATHSA, GOPMHUPYEMBIE B X0/1€ U3YUEHHS TEMBI: «IH0- Yer- | §16
opranousisl | 6ocombl. Komruteke I'ombmkw. TUTa3MaTHIECKast CEThY, «PUOOCOMBI», «KKOMITIEKC [ OJIbIKIY, «JTH30C0- HBIN
JInzocombl MbI». XapaKTepU3yIOT CTPOCHHUE NEPEUNCIECHHBIX OPIaHOUIOB KJIETKU U OIpoc
uX (YHKIHMA. Y CTAaHABIMBAIOT IPUYNHHO-CIIEACTBEHHBIE CBSI3U MEKIY
CTpOEHUEM U (PYHKIMSIMU OMOJIOTUYECKUX CUCTEM Ha MpUMepe KIETKH, e€
OpTaHOMJIOB U BBIMTOJHAEMBIX UMH QyHKIHI. PaboTaroT ¢ mwutrocTpamnms-
MU y4eOHMKa (CMBICIIOBOE UTEHHE).

18 | Knerounsie | Muroxonmpuu. Kpuctsl. [Inactu- | OnpenenstoT moHATHs, GOPMHPYEMBIE B XO/I€ N3yUSHHSI TEMBI: «MHUTO- Yer- | §17

OpPTraHOM[bI | JIbI: JIEUKOIUIACTHI, XJIOPOIUIACTBI, | XOHIPUN», KKPUCTBD, «IUTACTUABIY, «JIEHKOIIACTBIY, «XJIOPOILIACTHDY, HBIN
XPOMOILITACTHI. «XPOMOTLIACTBI», «TPaHBI», KKICTOYHBIN IICHTPY, KITATOCKEIIETY, «MHUK- orpoc

I'panel. Knetounstii nentp. Luro-
ckener. Mukporpy6ouku. Llen-
Tpuosi. BepereHo

nenenus. Pecanukn. XXrytuku.
Krnerounsle BKiItoueHus

POTPYOOUKHY, «IIEHTPUONINY, «BEPETCHO NCTCHUSY, «PECHUUKIY, OKTY-
THKWY, «KJIETOYHBIE BKIIFOUEHHUS». XAPAKTEPU3YIOT CTPOEHUE MEPEUNC-
JICHHBIX OPTaHOMJIOB KJIETKU M UX (PYHKIMH. Y CTAHABIMBAIOT MPUIUHHO-
CJIICACTBCHHBIC CBA3U MEXKAY CTPOCHUEM U q)yHKHI/IHMI/I OMOJIOTMYECKUX
CHUCTEM Ha IpUMepe KIETKH, €€ OpraHOU 0B U BBITIOTHSAEMBIX UMH (PYHK-
nuii. PaboTaror ¢ mumoctpanusiMu yaeOHUKa (CMBICIIOBOE YTCHHE)
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19 | OcoGenno- | Ilpokapuotsl. DykapuoTsl. AHa3- | OnpeAenstoT NoHATHS, GOPMHUPYEMBIE B X0O/1€ U3YUEHHS TEMBI: «IIPOKa- Jlabopa- Yer- | §18
CTH cTpoe- | poObl. CropHl. PHOTBI», «OYKapUOTHI», «aHA3POOBI», «CIIOPBI». XapaKTepU3yloT 0COOCH- | TOpHAas pa- | HBIH
HUS KJIETOK | UepThl CXOJICTBA U PAa3NUyMs Kie- | HOCTH CTPOCHHUS KJIETOK MPOKapuoT U 3ykapuoT. CpaBHHUBAIOT 0cOOEeHHO- | 60Ta Ne2 orpoc
9YKapuUoOT U | TOK MPOKAPUOT U SYKApUOT. CTH CTPOEHHUS KJIETOK C LIEJIbIO BBISIBICHUS CXOJICTBA U PA3IUUUMA. «Paccmar-

POKapUOT. pHUBaHHE
Wuctp. o KJIETOK Oak-
OT Ha pab. TepHid, pac-
MecTe. TEHUU U
KUBOTHBIX
01 MUKPO-
CKOTIOMY

20 | O606mmato- Bocnpouspoasat uadopmariuio, ornpenesstoT NoHATUs, GOpMUPYEMBIE B Tect
AN YPOK X0JIe U3YYEHUS TEMBI, pabOTaIOT C TECTAMH Pa3HOTO YPOBHSI.

21 | Accummiis- | AccuMuisinus. J\uCCUMUITSITIHSL. OnpenenstoT moHATHS, GOPMHUPYEMBIE B X0/1€ U3YUCHHS TEMBI: «aCCHMH- Yer- | §19
s ¥ quc- | Merabonusm. JSUSY, «TACCUMUISILHSDY, «MeTabomu3m». OOCYKAatoT B Ki1acce mpo- HBI
CUMMJISITIHSL. OJeMHBIE BOIIPOCHI, CBSI3aHHBIE C MPOIIECCAMU OOMEHA BEIIECTB B OMOJI0- orpoc
Mertabo- TMYECKUX CHUCTEMaX.

JM3M

22 | DHepretu- | Hemonnoe kucnopognoe pepmen- | OnpenenstoT NoHATHS, GOPMHUpPYEMBIE B X0/1€ U3YUEHHs TEMbI: «HEMOJI- Yer- | §20
YecKHii 00- | TATUBHOE PACIICTUICHNE TIIFOKO3BI. | HOE KUCIOPOIHOE (DepPMEHTATUBHOE PACHICTIICHHE TIFOKO3bD», «TITHKO- HBIN
MeH B KJeT- | ['nukonus. [TonHoe KUCIOpogHOe | JTN3», «IIOJIHOE KUCIOPOAHOE paclelyIeHHE TIII0KO3bI», «KJIETOUYHOE JIbl- OIpoc
Ke paciierieHre TioKo3bl. Kierou- | xaHue». XapakTepu3ylOT OCHOBHBIE dTAllbl SJHEPTETHYECKOT0 OOMEHa B

HOE JIbIXaHHE. KJIeTKax opraHu3MoB. CpaBHMBAIOT SHEPreTHUECKyIo 3(h(PeKTHBHOCTD
TJIMKOJIN3a ¥ KJIIETOYHOTO JIBIXaHWSI.

23 | dorocuH- 3unayenue porocuntesa. Cpero- Onpenenstor NoHATHS, GOPMHUPYEMBIE B X0O/1€ U3YUEHUS TEMBI: «CBETOBAs Yer- [ §21
Te3 M XeMo- | Bas ¢aza porocunTesa. TemHoBas | ¢aza poTrocuHTE3a», «TeMHOBas (Pa3a HOTOCHHTE3A», «(POTOIH3 BOIBI, HBII
CHHTE3 ¢aza porocunTe3a. PoTOMU3 BO- | «XEMOCHHTE3, «XEMOTPO(DbI», «<HUTpUPHUIMpYIolLe OakTepun». Pac- orpoc

JIbI. XeMOCHUHTE3. XeMOTPOQHI.
Hutpudumupyrome 6aktepun

KPBIBAIOT 3HaUYeHUE (POTOCHHTE3a. XapaKTepU3YIOT TEMHOBYIO M CBETO-
BYyI0 (pa3bl poTOoCHHTE3A 110 cXeMe, MPUBEAEHHOM B yueOHuke. CpaBHU-
BaIOT MPOIIeCCH (POTOCHHTE3A M XeMOCHHTE3a. PemaroT pacu€THbie MaTe-
MaTHYeCKHe 33a]]a4ui, OCHOBaHHbIE Ha ()aKTUYECKOM OMOJIOTHYECKOM Ma-
Tepuale.
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24 | ABrotpodsl | ABTOoTpodsL I'eteporpodbr. @o- | Onpenenstor NoHATHS, GOPMHUPYEMBIE B XO€ N3YUYEHHUS TEMBI: «aBTO- Yer- | §22
U TeTepo- toTpodsl. XemoTpodsl. Campo- TPOQBI», «reTePOTPOPBI», «POTOTPOPBI», «XeMOTPODBI», «canpoPUTHD, HBII
TpodsI ¢uTsl. [Tapa3ursl. «Tapa3uThIy, «TOJI030iHOE MUTaHue». CPaBHUBAIOT OPTaHU3MBI I10 CIIO- oIpoc

['ono30iiHOE UTaHUE. coOy nosy4yeHus nuraTenbHbIX BemecTB. CocraBisior cxemy «Kiaccu-
(uKaIys OpraHu3MOB 10 CIIOCO0Y MUTAHUS C IPUBEIEHUEM KOHKPET-
HBIX IPUMEPOB (CMBICIIOBOE UTEHUE).

25 | Cunres CuHre3 6enkoB B KieTke. ['eH. OnpenenstoT noHATHs, GOPMHUPYEMBIE B X0O/I€ U3YUCHHS TEMBL: «TCHY, Tectr | §23
OeNKoB B I'enetnueckuit koa. Tpuruer. «TEHETHUYECKHUM KO, «TPUILIETY», «KOJIOH», «TPAHCKPHUIILIHI, «AHTHKO-

KJIETKE Kopmon. Tpanckpumnusi. AHTHKO- | JJOH», «TPAHCISIIHS», «IIOJMCOMay. XapaKTePHU3yIOT MPOLECCH, CBSI3aH-
noH. Tpaucmsus. [Tonucoma HbIE ¢ OMOCUHTE30M Oerka B KiieTke. OMUCHIBAIOT MPOIECCHl TPAHCKPUII-
UM U TPAHCIIAIUH, TPUMEHSS IPUHIIUAT KOMITJIEMEHTApPHOCTH M TeHETH-
YeCKOro KoJa.

26 | llenenue JKu3HEeHHBIH LUK KIeTKU. Mu- OnpenensitoT NoHATUsA, GOPMUPYEMBIE B XOJI€ U3YUCHUS TEMBI: «MHUTO3Y, Yer- | §24
KJIET- t03. UaTepdasa. [Ipodaza. Me- «uHTepdazar, «mpodazan, «meradaszayn, «anadaszay, «remodazay, «pery- HBII
k1.Muto3 tadasza. Anadasza. Tenodaza. Pe- | mmukanus», «XpoMaTuasl», «IEHTPOMEPaA», «BEPETEHO JACTICHU». Xapak- orpoc

TYTUTAKAITAS. TEpU3YIOT OMOJIOTHYECKOE 3HaYeHEe MUTO3a. OMUCHIBAIOT OCHOBHEIE (ha-

Xpomarugsl. Llentpomepa. Bepe- | 361 MUTO3a. Y CTaHAaBIMBAIOT IPUUYUHHO-CIICICTBEHHBIE CBA3H MEXKY

TEHO JETICHHUS. MIPOIOIDKUTETHLHOCTBIO JISIEHUS KIIETKU M MTPOAODKUTEITBHOCTHIO
OCTaJIbHOT'O MEPHO/1a )KU3HEHHOTO ITUKJIA KJIETKH.

27 | O606mIar0- BocrnipousBosat nndopmaiuio, onpeaesnstoT MoHITusi, opMupyemsie B TeCcT
IUHA YpOK XOJI€ U3yU€HHsI TeMBbI, pabOTaIOT C TECTaMH Pa3HOTO YPOBHSI.

Pa3nen 3. Opranusmennsblii ypoenb (13 1)

28 | PasmHoxe- | OOmas xapakTepuCTHKa Opra- OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3yUEHHSI TEMBI: «Pa3MHO- Yer- | §25
HHE opra- HU3MEHHOTO YpOBHs. Pa3MHOXKe- | JKEHHE OPTaHU3MOBY, «OECIIONI0e PAa3MHOKEHHUEY, «ITOUYKOBAHUEY, «JIeIIe- HBIN
HU3MOB HUE OpraHu3MoB. becrionoe pa3- | Hue Tena», «CIopbl», «BEreTaTUBHOE PA3MHOXKEHHUEY, «II0J0BOE Pa3MHO- orpoc

MHOXeHue. [loukoBanue. Jlemne- KEHUE», «TaMEThI», «repMadpPOIUTHI», «CEMEHHUKNY, «THIHUKNY,
Hue Tena HajBoe. Criopsl. Bere- «CTIEPMATO30UABIY, «THIEKIETKI». XapaKTepU3yIoT OpraHU3MEHHbII
TaTHBHOE pa3MHOKeHHe. [1010BOE | ypOBEHb OpraHU3aIny )KUBOTO, TTPOIECCHI OECTIOIOTO U TIOJIOBOTO pas-
pasmHoxenue. ['amersl. I'epma- MHOXEHHS, CPAaBHUBAIOT UX. OMHUCHIBAIOT CIIOCOOBI BETETATUBHOTO Pa3-
¢bpoauthl. CeMeHHUKU. SIMYHUKU. | MHOKEHUS pacTeHui. [I[puBoAsST nmpuMepbl OpraHu3MoB, Pa3MHOKAI0-
CnepmaTo3ouapl. SHIEKIeTKH IIMXCSI ITOJIOBBIM U OECIIONIBIM MYTEM.
29 | PazButme Cranuu pa3BUTHS TOJOBBIX Kiie- | OnpenensitoT moHATHs, GOPMHUPYEMBIE B XOJI€ U3YUCHUS TEMBI: «raMETO- Yer- | § 26
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MOJIOBBIX Tok. ["amerorenes. [lepuoa pasz- TeHE3», «IEePUO] PAa3MHOKEHHUSY, IIEPUOJ] POCTa», KIIEPHO]I CO3PEBA- HBII
KJIETOK. MHOxeHus. [lepuon pocra. Ilepu- | HusAY», «meito3 I», «meitos 11», «koHbrOraus», «KKpOCCUHTOBEP», «HAIPa- ompoc
Meiios. 01 co3peBanusi. Melo3: Melio3 [ 1 | BUTEIbHBIE TEbLA», «OIIOI0TBOPEHHUEY, «3UTOTAY, «HAPYKHOE OILIOH0-
Omnono- meiio3 II. Konsroramus. Kpoccun- | TBopeHue», «BHYTPEHHEE OIIOAOTBOPEHUEY, «JIBOMHOE OIIOJJOTBOPEHUE
TBOpEHUE roBep. HampaBurenbHble TeNbla. | Y HOKPHITOCEMEHHBIX», «IHIOCIIEPM». XapaKTEPU3yIOT CTAAUH PA3BUTHUSA

OmnogoTBopenue. 3urora. MOJIOBBIX KJIETOK U CTaaui Meiio3a no cxeMaM. CpaBHUBAIOT MUTO3 U

HapyxHoe omiogorsopeHnue. Meii03. OOBSCHIIOT OMOJIOTHYECKYIO CYITHOCTh Me03a U OIUIOA0TBOpE-

BHyTpeHHee or1010TBOpEHHE. HUSL.

JIBOWHOE OILJIOAOTBOPEHUE Y MO-

KPBITOCEMEHHBIX. DHIOCIEPM.

30 | UamuBuay- | OnTOreHes. DMOpHOHANBHEIN Me- | Onpenenstor NoHATHS, (OpMUpyEeMbIe B X0/I€ U3YYECHHUS TEMbI: «OHTOTe- Yer- | § 27
albHOE pa3- | puoja OHTOreHe3a (AMOpUOTeHe3). | He3», «IMOPHOHATBHBIN EPUO OHTOTeHE3a (AIMOPUOTEHE3)», KIIOCTIM- HBI
BUTHE O- [TocToMOpHOHANTBHBIHN TIEPUOT OpUOHATBHBIN MEPUOJ OHTOTEHE3a», IIPSIMOE PA3BUTUEY, KHEMIPSIMOE onpoc
TaHU3MOB. onrorenesa. [Ipsmoe pa3BUTHEY», «3aKOH 3aPOJIBIIIEBOTO CXOJICTBA», «OMOre€HEeTUYECKU 3a-
buoreneru- | paszsutue. Henpsimoe pa3zputue. KOH», «(huitorere3y». XapakTepu3yroT Neproibl OHTOreHe3a. OMUChIBalOT
yeckuii 3a- | buorenernueckuii 3akoH. 3aKOH 0COOCHHOCTH OHTOTEHE3a Ha MPUMEpPE Pa3IUYHbIX TPYII OPraHU3MOB.

KOH 3apOBIIIEBOTO OOBACHAIOT OMOJIOTHYECKYIO CYIIIHOCTh OMOT€HETUUECKOTO 3aKOHA.
cxojcTBa. PuioreHes. VY cTaHaBIMBalOT TPUYMHHO-CIIEICTBEHHBIE CBSI3U HA TPUMEPE )KMUBOTHBIX
C IPSIMBIM M HETIPSIMBIM Pa3BUTHEM.

31 | O6o6maro- BocrnipousBosat nndopmaiuio, onpeaesnstoT MoHITusi, opMupyemsie B Tect
I YPOK X0JIE€ M3y4EHUs TEMbI, padOTaIOT C TECTAMU PA3HOTO YPOBHSI.

32 | Pabotel I 3akOHOMEPHOCTHU HacienaoBaHusi | Onpenenstor MoHATUA, HOPMUPYEMBIE B X0JI€ U3YUEHUS TEMBI: «TUOPH- JlaGopa- Yer- | §28
Menpnens. MIPU3HAKOB, YCTAaHOBJIEHHBIE | . JOJIOTUYECKUN METO», YUCThIE INHUNY, K(MOHOTUOPHUIHBIE CKpEIINBa- | TOpPHAs pa- | HBIH
Momnoru- Mennenem. MoHorubpuaHoe HUS, «aJUICNIbHBIC TEHBD», «T'OMO3UTOTHBIE U T€TEPO3UTOTHBIC OPTaHU3- 6ota Ne3 ompoc
OpuaHOe ckpeuiuBanue. L{luronornyeckue | Mbl», «IOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKWY, «pacCLICIUICHUEY, «3a- | «Pemienue
CKpelMBa- | OCHOBBI 3aKOHOMEPHOCTEN HACJIe- | KOH YUCTOTHI TaMET». XapaKTePU3yIT CYITHOCTh THOPUIOIOTUUECKOTO TeHeTHYe-

Hue. IHCTp. | moBaHUs IpU MOHOTHOPUIHOM MeToaa. ONKUCHIBAIOT OMBITHI, MpoBoAUMBIE I'. MeHieneM no MOHOTH- CKHX 3a/1a4

no OT Ha ckpernuBanun. [ mbpugonoruye- OpumHoMy ckpemurBaHuio. COCTaBIAIOT cXeMbl ckpenuBanus. OObICHI- | Ha

pab. mecte. | ckuit MeTo. UucThie TMHUU. MO- | IOT IUTOJOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEN HACIICIOBAHMSI PU3HA- MOHOTH-
HOTHOPHUIHBIC CKpEIIUBaHus. AJl- | KOB TP MOHOTHOPHTHOM CKpeIIMBaHUU. PermaroT 3a1auun OpumHOE
JIeNbHBIE TeHbl. [ OMO3UTOTHBIE U | HA MOHOTHOPHUIHOE CKPEIIMBaHNE CKpelIuBa-
reTepO3UTroTHbIE OpraHu3mMsl. Jlo- HUE
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MUHAHTHBIE U PELIECCUBHBIC MPHU-
3Haku. Pacmiemienue. 3aKoH 4u-
CTOTHI r'aMeT.

33 | Henmonnoe | Hemonnoe nomuuupoBanue. I'e- OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0/1€ U3YUCHHS TEMBbI: «HENOJ- Jlabopa- Yer- | §29
JOMUHUPO- | HOTHUI U (PEHOTHUI. AHATU3UPY- HOE JIOMUHHMPOBAHUEY, KTCHOTUI», «(DEHOTUIT», «AHATU3UPYIOIIEe CKpe- | TOPHAs pa- | HbIHA
BaHME. IOIIee CKPEIMBAHUE. MMBaHUE». XapaKTEPU3YIOT CYIIHOCTh aHATM3UPYIOIIETO CKpeInBanus. | 6ota .Ned ompoc
Amnanuzu- CocCTaBIsIOT CXeMbI CKpelrBanus. Pemaror 3ajaun Ha HaclleI0BaHHE «Pemmenne
pyroiee NPU3HAKOB IPY HEMOJIHOM JIOMUHUPOBAHUH. TeHeTHYe-

CKpeIIrBa- CKHUX 3aJa4

Hue. Mucrp. Ha HacJje-

no OT Ha JIOBaHUE

pab. mecre. IPU3HAKOB
IIpY HEeTIoJI-
HOM JIOMH-
HUPOBa-
HUW

34 | Qurubpun- | Aurubpuanoe ckpeumBanue. 3a- | OnpenenstoT HOHATH, GOPMUPYEMBbIE B XOJI€ U3YUEHUS TEMBI: «IUTH- JlaGopa- Yer- | §30
HOE CKpe- KOH HE3aBHCHUMOTO HACIIEIOBaHHUs | OpUHOE CKPEIINBAaHUEY, «3aKOH HE3aBUCUMOTO HACIIEIOBAHMS IIPH3HA- | TOpHAs pa- | HBIA
IIMBaHUE. npusHakoB. [lonuruOpuaHoe KOB», «IIOJTUTHOPUIHOE CKpelIuBaHuey, «pemérka [lenneray. Jlator xa- | 6ora Ne5 OIpoc
HezaBucu- | ckpemmBanue. Pemérka [leHHera. | pakTepHCTHUKY U OOBSICHSIOT CYIIHOCTh 3aKOHA HE3aBUCUMOT'O HACIIE/IO0- «Pemenne
Moe HacJe- BaHUs Npu3HaKoB. COCTaBISIOT CXeMbI CKpellnBaHus U peméTku [leHHe- | reneruue-

JIOBaHUE. Ta. Pemaror 3ajaun Ha AUrHOPUIHOE CKpEIIMBaHKE CKHUX 3aJa4

Huctp. no Ha JUTU-

OT Ha pabd. OpunHoe

MecTe. CKpeIIrBa-
HHUE»

35 | I'eneruka I'enetuka nosa. Hacnenosanue OnpenenstoT noHATHA, GOPMHUPYEMBIEB XOJ€ NU3YUEHUS TeMBL: «ayToco- | Jlabopa- Yer- | §31
nosna. MPU3HAKOB, CHEIUICHHBIX C IO~ MBI», KIIOJIOBBIE XPOMOCOMBI», «TOMOTaMETHBIH IT0JI», «F€TePOTaMETHBI | TOPHAS pa- | HBIHA
Cuenuien- soM. Aytocomsl. [TosoBbie xpo- MI0JI»,«CLETNIEHHE I'eHa C MoJIoM». [{atoT XapakTepUCTHKY U OOBACHSIOT 60Ta Ne6 orpoc
HOE C TI0- MOCOMBI. [[OMOTaMeTHBI U TeTe- | 3aKOHOMEPHOCTH HACIIeIOBaHHsI MPU3HAKOB, CIIETUICHHBIX C mojioM. Co- «Pemenne
JIOM Hacje- | porameTHsbli noi. CuernsieHue CTaBIISIOT CXEMBbI CKPELIMBaHUA. Y CTaHABJINBAIOT IPUYUHHO- reHeTHye-

JIOBaHHE. r'eHa C TTOJIOM. CIIC/ICTBEHHBIC CBS3M Ha IPUMeEpE 3aBUCHMOCTH Pa3BUTHS I10JIa 0COOH CKHX 33/1a4
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WHctp. 1o 0T e€ XpOMOCOMHOT0 Habopa. PemaroT 3a1aun Ha HAaCIeJOBaHUE MPU3HA- | HA HACJe-

OT Ha pab. KOB, CLIEIUIEHHBIX C IIOJIOM. JIOBaHUE

MecTe. IPU3HAKOB,
CILIETIJIeH-
HBIX C I10-
JIOM»

36 | O6oOmaro- BocnpousBoasat uHpoOpMaIuio, OPeIesioT MOHATHS, POPMUPYEMBIC B mpo- | § 32
IUH ypOK XOZIe U3yUeHHsI TeMbl, pabOTalOT C TECTAMU PA3HOI'O YPOBHS, PEILIAIOT Be-

3ajauu. pou-
Hast
pabo-
Ta

37 | Moaudu- 3aKOHOMEPHOCTH U3MEHUUBOCTU: | OnpeAenstoT NoHATUA, GOpMHUpYEMBIE B X0/1€ U3yUeHHsI TeMbl: «u3MeH- | JIabopa- Yer- | §33
KalMoOHHas | MOAM(UKAMOHHAS H3MEHYH- YUBOCTBY, «MOJU(PHUKAINNY», «<MOAU(DUKAIMOHHAS U3MEHUNBOCTDY, TOpHas pa- | HbIU
U3MEHYU- BOoCcTb. Moaudukanuu. Hopma «HOpMa peakun». XapakTepu3yroT 3aKOHOMEPHOCTH MOIU(PHUKAIIMOHHON | 60Ta Ne7 oIpoc
BOCTb. peaxkuuu. M3MEHYUBOCTU OpraHu3MoB. [IpuBoaaT npuMepsl MOAUPUKATUOHHON «BpisBre-

Hopwma pe- W3MEHUYUBOCTH U NIPOSBICHUN HOPMBI PEAKIIUU. Y CTAHABIUBAIOT IIPH- HUE U3MEH-
akuuu. Un- YUHHO-CJIEJICTBEHHBIE CBSA3HM HA IPUMEPE OPTraHU3MOB C IIMPOKOM U y3- YUBOCTHU
ctp. o OT KOI HOpMO#i peakluu. BeIMOTHAIOT MpakTHYeCcKyto padoTy 1o OpraHus-
Ha pal. Me- BBISIBJICHUIO U3MEHUYUBOCTH Y OPTaHU3MOB. MOBY

CTe.

38 | Myraunos- | 3aKOHOMEPHOCTH U3MEHYHBOCTH: | ONpenenstoT NoHATHS, (OpMUpPYEMBIe B X0/I€ U3YYCHHUS TEMbI: «T€HHBIE Yer- | §34
Has U3MEH- | MyTallMOHHAs U3MEHUYUBOCTb. MYTaI1», «XXPOMOCOMHBIE MyTaLlUU», «T€HOMHbBIE MYTaLlUN», «yTpaTa, HBIN
YUBOCTh [Ipuunnel myTtanuil. ['eHHble, po- | «aenenusy, «IymIuKaus», «KAHBEPCUs», «CUHApoM JlayHay, «moaumio- OIpoc

MOCOMHBIE U TEHOMHBIE MYTallUH. | UOUSA», «KOJXHUIMHY», «MyTar€HHbIE BELIECTBA». XapaKTEPU3YIOT 3aKOHO-
VYrpara. Jenenus. Jlynnukamus. MEpPHOCTH MYTallHOHHON M3MEHYHNBOCTH Oprann3moB. [IpuBoaar npume-

WuBepcus. Cunapom [ayna. [To- | psl myTanmii y opranuzmoB. CpaBHUBaIOT MoaupuKauu u mytanuu. O0-
murmouaus. Koaxuuus. MyTa- CYXKIAl0T MpoOJIeMbl U3MEHUNBOCTH OPraHU3MOB

T'CHHbIE BEIIECTBA.

39 | OcuoBuble | Cenexmus. [mOpuamsamms. Mac- | Onpenenstotr NoHATHS, GOpMUpPYEMBIe B X0/ H3YUYCHHUS TEMBI: «CeJeK- Yer- §
METO/bI ce- | COBBIN 0TOOP. UHAMBUAYANBHBIA | IUA», «THOPUAN3ALIUAY», «KMACCOBBIH 0TOOP», «MHAMBHYaTbHbIH 0TOOP», Held | 35,
JEKLHUHU oroop. Yuctsle nuHuK. binsko- «4HCTBIE JIMHUNY, «OJIU3KOPOACTBEHHOE CKPELIMBAHUEY, KTETEPOZHUCY, ompoc | 36

19




pacTeHui, POICTBEHHOE CKpeluBaHue. ['e- | «MeXBUI0Bas THOPUAN3ALN», «UCKYCCTBEHHBIH MyTareHes», «0norex-

KHUBOTHBIX | Tepo3uc. MexBuI0Basi THOPUAN- | HOJOTHSD», KAHTUOMOTHKMY. XapaKTepU3yIOT METObI CEJIEKI[MOHHOMN pa-

Y MUKpPOOp- | 3auus. MIcKycCTBEHHBIN MyTare- 00Tbl. CpaBHMBAIOT MacCOBBIN U MHIMBUyaJIbHBIA OTOOP.

TaHU3MOB He3. buorexnonorus. AHTHOMO- ['oToBAT cooO1IeHus K ypoKy-cemMuHapy «Cenekuus Ha Ciiy»x0e yesioBe-
TUKH Ka»

40 | O6o0maro- | Cenekius Ha CIIy)x0e yeIoBeKa BricTynaror ¢ cooOImeHusIMu, 00CyKIar0T COOOIICHHUS C OJTHOKJIACCHHU- Yer-

LIUI YPOK- KaMU U YYUTEIAMHU HBII
ceMHUHap oIpoc

Paznea 4. [lonyasiinoHHO-BUI0BOH YPOBeHb (8 1)

41 | lomynsuu- | [lonsitue o Buae. Kpurepun Bupa: | Onpenenstor noHATHS, popMUpyeMbIe B X0I€ U3YUCHHUS TEMBI: «BUIY, Jlabopa- Tecr | §37,
OHHO- Mopdosoruueckui, puznonoru- | «Mopdonoruyeckuii KpUTepuil BUga», «pU3NOJOTHUECKUN KpUTEpuil BU- | TOpHAas pa- 38
BHJIOBOH YECKUM, TEHETUYCCKUM, IKOJIOTU- | J1a», «TCHETUYECKUN KPUTEPUN BUIa», «IKOJIOTUYECKUM KPUTEpUid BUIa», | 60oTa No§

YPOBEHB! YeCKUi, reorpaduyeckuii, UICTo- | «reorpaduyeckuii KpUTEpHil BUa», «MCTOPUUYECKUNA KPUTEPH BUIa», «H3yuenue
oOmias xa- | puueckuil. Apeain. [lomysmsius. «apeai, «IoIyJALNs», «CBONCTBA MONMYJIALUNY, «ONOTHUYECKHE MopdoIo-
paKTepu- CaoiictBa nomymsanuil. buotnye- | coobuiectBay. JlatloT XapakTEepUCTUKY KPUTEPUEB BUAA, TIOMYISLMOHHONW | THUECKOTO
ctuka. In- | ckue cooOuiecTna. CTPYKTYpbI Buaa. OnucsiBatoT cBoiicTBa nonyasuuid. OObACHSIOT POJb KpUTepus
ctp. mo OT PENPOAYKTUBHOM U30JIALUU B OJIEPKAHUM LIEJTIOCTHOCTH BUa. Beimon- | Bupa»

Ha pal. Me- HSIOT IPAKTHYECKYIO pab0Ty MO U3YYEHHIO MOP(OIOTUYECKOTO

cTe. Kputepus Buja. CMbICIOBOE YTEHUE.

42 | Oxonornye- | [Tonstue 06 skonornyeckux dax- | Onpenensror moHATHS, POpMUPYEMBIE B X0JI€ H3yUCHHUS TEMBI: «aOn0TH- Yer- | §39
ckue Qak- TOpax. Y cI0BHs cpeabl. JKOJIO- YeCKHE KOJIOTHUECKUE (PAKTOPbI», «OMOTHYECKUE IKOIOTHYecKHe (hak- HBIN
TOPBI U rudeckue (hakTopbl: abMOTHYE- TOPBI», «AHTPOIOTEHHBIE SKOJIOTHUECKHE (DAKTOPBI», «IKOJIOTUYECKUE orpoc
yCIOBUSA CKHE, OMOTHYECKUE, aHTPOIIOT€H- | YCIOBUSA», «BTOPUYHBIE KIMMaTHUecKue (GakTopbl». [latoT xapakrepu-
cpensl HbIe. DKOJIOTUYECKHE YCIOBUSL: CTHKY OCHOBHBIX 3KOJIOTHYECKHUX (DaKTOPOB U YCIOBH cpesibl. Y cTaHaB-

TEMIIEpaTypa, BIaKHOCTb, CBET. JMBAIOT IPUYUHHO-CIIEICTBEHHBIE CBSA3HM HA IPUMEPE BIHUSIHUS SKOJIOTH-
Bropuunsie knumaTnueckue pak- | YeCKUX YCJIOBUN Ha opraHu3Mbl. CMBICIOBOE UTEHHE

TOpbl. BinsiHKE SKOJIOTHYECKUX

YCJIIOBUI Ha OPTaHU3MBbI

43 | Ilpoucxox- | [Ipoucxoxaenue BuaoB. Pa3su- OnpenensioT NoHATHA, GOPMHUPYEMBIE B X0O/1€ U3YUEHUS TEMBI: «IBOJIIO- VYer- | §40
JICHUE BU- THE HBOJIIOLIMOHHBIX MPEACTaBe- | LUs», «Teopust JapBuHaY, «IBUKYILUE CUIIbI BOJIIOLUNY, «U3MEHUH- HBIH
noB. Pa3Bu- | Huil. OCHOBHBIE MOJIOKEHUS TEO- | BOCThY, «O0ph0a 3a CyIIeCTBOBAHUEY, «ECTECTBEHHBIH 0TOOP», «CHHTe- orpoc
THe 3BoyI0- | pun Y. JlapBuHa. DBOTIOLMS. THYECKas TEOPHUsI SBOIOLMNY. [[al0T XapaKTepUCTUKY U CPAaBHUBAIOT
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LHUOHHBIX Teopus dapBuHa. [BuKyiine cu- | 3BOJIIOUUOHHBIE NpeacTaBieHus K. b. Jlamapka 1 OCHOBHBIE TTOJIOKEHUS
peJcTaB- JIbI HBOJIIOLIMU: U3MEHYUBOCTb, yuenus Y. JlapBuna. OOBACHSAIOT 3aKOHOMEPHOCTH SBOJIIOIIMOHHBIX TIPO-
JICHUI O0opn0a 3a cyimecTBOBaHUE, ecTe- | 1eccoB ¢ mo3unuil yaenus U. JlapBuna. ['0TOBSIT COOOIICHHSI UITU TIPE3CH-
cTBeHHBIN 0TOOp. CuHTeTHuUeckas | Tanuu o Y. JlapBuHe, B TOM YHUCIIE C UCTOJIb30BAHUEM KOMITbIOTEPHBIX
TEOpUs DBOJIIOLUU texHosioruii. PaboraroT ¢ IHTepHETOM KaK ¢ HCTOYHUKOM HH(pOpMAIHU
44 | Tlonynsuus | [lomynsmuonnas reneruka. W3- OnpenenstoT NoHATUS, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI: «IIOMYJIs- Yer- | §41
KaK 2J1e- MEHUYUBOCTh TeHO(OHIa IIUOHHAs TEHETUKay, «reHO(OH1». Ha3pIBalOT MPUYHHBI U3MEHYHBOCTH HBIA
MEHTapHas reHodonaa. [IpuBoasST mpuMepsl, 10Ka3bIBAIOIIUE MPUCTIOCOONTENBHBIH orpoc
SAMHHMIIA (amanTUBHBIN) XapakTep u3MeHeHH reHodonaa. O0CyXIarT
IBOJTIOINH pOOJIEMBI IBIXKYIIUX CHUJT DBOJIOLUU C MO3ULIUNA COBPEMEHHOM Onoo-
ruu. CMBICIIOBOE YTCHHUE
45 | bopwba 3a Boprba 3a cymectBoBanue. @op- | Onpenenstor HoHATH, (HGOPMUPYEMBIE B XOJI€ U3YUYCHUS TEMbI: «BHYTPHU- VYer- | §42
CYILIECTBO- | MBI OOPHOBI 3a CYIIECTBOBAHUE. BUJI0Basi 00pb0a 3a CyIIIeCTBOBaHUEY, «MEXBHUA0Basg O0prOa 3a cylie- HBI
BaHUE U ®opMBI eCTECTBEHHOTO 0TOOpa CTBOBaHMEY, «00pbrOa 3a CyllecTBOBaHNE C HEOIArONPUSITHBIMHU YCIOBU- orpoc
€CTEeCTBEH- SIMU CPEJIbI», «CTAOUIIN3UPYIOIIUNA €CTECTBEHHBINH 0TOOP», «IBIKYIIUN
HBII 0TOOp €CTECTBEHHBIN 0TOOP». XapakTepu3ytoT (hopmMbl OOpHOBI 32 CYIIECTBOBA-
HUE U €CTECTBEHHOT0 0TOOpa. [IpMBOAAT NprMepHl UX MPOSIBICHUS B
npupoe. Pa3pabaTbIBatoT SKCIEPUMEHTHI 110 U3yUEHUIO AecTBUM 0TOO-
pa, KOTOpbIe CTaHYT OCHOBOM Oy/yIiero yueOHO-UCCIIeJ0BaTEIbCKOTO
npoekTta. CMBICIIOBOE UTCHHE.
46 | BugooOpa- | [ToHsiTHE O MUKPOAIBOJIIOIMH. OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0O/1€ U3YUEHUS TEMBI: «MUKPO- Ver- | §43
30BaHUE W3omsmus. PenponykTUBHAS U30- | SBOJIIOLMSY, «U30JSLUSL», «PEIPOAYKTUBHASI U30JIALUA», «BUA000pa30- HBIN
nsust. BugooOpasoBanue. 'eo- BaHHe», «reorpaduyeckoe BUI000pa3oBaHUe». XapaKTepU3yIOT Mexa- orpoc
rpadguveckoe BUA000pa3oBaHNe HU3MBI reorpaduuecKkoro BUA000pa30BaHUs C UCIIOJIH30BAHUEM PHUCYHKA
yuebHrKa. CMBICIOBOE YTEHHUE C MOCIEIYIOIUM BBIBIKEHUEM
TUIOTE3 O IPYTMX BO3MOXKHBIX MEXaHU3MaX BHJI000PAa30BaHMUSI
47 | MakpooaBo- | [ToHsiTHE O MAaKPOIBOIIOIMH. OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€ U3YUEHHS TEMBI: «MaKpO- Yer- | §44,
JHOLUS Hanpasnenus Makpo3BOIIOIUH. ABOJTIOLIMSIY, «HATIPABIIEHUS IBOJIIOLNNY, «ONOJIOTHUECKUN TPOrpeccy, HBIH 45
[Tytu noctrxenus 6uonoruye- «OMOJOrHYECKUI perpeccy, «apoMopdo3», «UAN0AAANTAU», «IereHe- orpoc

CKOTO mporpecca

parus». XapakTepHu3yroT TJIaBHbIE HaNpaBlieHUs dBOTonnA. CpaBHUBAIOT
MHUKPO- U MaKpodBOMOIHI0. OOCYKIAI0T MpoOIeMbl MAKPOIBOIIOIUH C
OJIHOKJIACCHUKAaMH U yuuTesneM. PaboTaroT ¢ JOMOIHUTEIbHBIMU HHGOP-
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MAalMOHHBIMHU UCTOYHHUKAMM C LCJIBIO ITIOATOTOBKH COO6H_I€HI/I$I WA MYJIb-
TUMCOUAIIPE3CHTALIUN O (baKTaX, JOKa3bIBAIOIINX 3BOJIOITHUIO

48 | O0o6mar- | OCHOBHBIE TOHATHUS TEMBI. BricTynator ¢ cooOmeHusIMu, 00CyKIar0T COOOIICHHS C OTHOKIACCHHU - Yer-
LIUI YPOK- KaMU U YYUTEIAMHU HBII
CeMHHap oIpoc
Pa3nen 5. JxkocucTeMHblil ypoBeHb (6 1)
49 | Coobe- buotnueckoe cooOI1iecTBO, WK OrnpeaensroT NoHATHS, GOPMHUPYEMBIC B X0/ U3YUCHHUS TEMBI: «OHOTH- mpo- | § 46
CTBO, KO- ouoreno3. Jxocuctema. buoreo- | 4eckoe cooOIIECTBOY», «OUOIEHO3», «IKOCUCTEMAY, «ONOTEOLIEHO3Y. Be-
CUCTEeMa, LIEHO3 OnuceIBalOT U CPABHUBAIOT IKOCUCTEMBI pa3IU4HOTO ypoBHs. [IpuBoasr pou-
Ouoreore- IPUMEPBI SKOCHCTEM Pa3HOTO YPOBHS. XapaKTEpU3YIOT aKBapuyM Has
HO3 KaK HCKYCCTBEHHYIO DKOCUCTEMY. pabo-
Ta
50 | CocraB u Bunosoe paznoobdpasue. Mopdo- | Onpenenstor noHATUA, GOPMUPYEMBIE B X0J1€ U3YUECHHUS TEMBI: «BUI0BOE Yer- | §47
CTPYKTypa- | JJOTHYECKasi ¥ MPOCTPAHCTBEHHAs! | pa3HOOOpasuey, «BUAOBOU COCTaB», «aBTOTPO(DEI», «TeTepoOTPOPBI», HBIIA
coo0l1ecTBa | CTpykTypa coobmiectBa. Tpodu- | «IIpOIyLIEHTHI», «KKOHCYMEHTBI», «PEAYLIEHTHI», «IPYCHOCTHY, «PEAKUE orpoc
yecKasi CTpYKTypa coOOIIecTBa. BUJIBD», «BUIBI-CPEI000pa3oBaTEaNy. XapakTepusyoT Mopdosioruye-
[Tumesas nens. [Iumesas cets. CKYIO U IPOCTPAHCTBEHHYIO CTPYKTYPY COOOIIECTB. AHAIU3UPYIOT
XKuznennslie popmsl. Tpoduue- CTPYKTYpy OMOTHUYECKUX COOOIIECTB M0 CXEME
CKHI YPOBEHb
51 | MexBuno- | Tumnsl OGMOTHYECKUX B3aUMOOT- OnpenensitoT NOHATUSA, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBbI: HEHUTpa- Yer- | uH-
Bble OTHO- | HowleHui. Heifrpanusm. AMeHca- | TU3M», «aMEHCATU3M», «KKOMMEHCAIU3MY, «CUMONO03», «IIPOTOKOOIEpa- HBIH | 1u-
mieHust op- | mu3M. Kommencanusm. CUMOMO3. | IHS», «<MYTYaIH3M», KKOHKYPEHIIUS», «XUIIHUIECTBOY, «IIAPAZUTHIM. OTpoC | BH-
ranu3moB B | [Iporokoonepanus. Mytyanusm. | PemaroT skonoruyeckue 3ajjaud Ha IpUMEHEHHE YKOJIOTMUECKUX 3aKO0- noy-
skocuctemMe | KoHkypeHius. XUIIHAYECTBO. HOMepHOCTeH. [IpUBOIAT MPUMEPHI TIOJIOKHUTEITBHBIX M OTPUIIATEIHHBIX allb-
[Tapazutuzm B3aMMOOTHOIIEHUH OPraHU3MOB B NOMYJISIHMSIX HBIE
52 | Ilotoku [ToToxm BemecTBa U SHEPTUH B OnpenensitoT NOHATUSA, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI: «ITHpaAMU- Yer- | §48
BellecTBa U | akocucreMme. [TupaMupl UuCiieH- | 1a YUCIEHHOCTH U Ouomacchl». J[aroT XapakTepuCTHKY POJIA aBTOTPOd- HBI
SHEPIUH B HOCTU U OHOMAacChl HBIX ¥ reTepoTpOoHBIX OPraHU3MOB B S3KocucTeMme. PematoT sxonornye- onpoc
9KOCHCTEME CKH€ 33/1a4M Ha IPUMEHEHHE YKOJIOTHUYECKUX 3aKOHOMEPHOCTEH
53 | Camopas- Camopa3BUTHE SKOCUCTEMBI. OrnpenensroT NoHATHS, GOPMHUPYEMBIE B XOJI€ N3YUCHUS TEMBI: «PaBHO- Yer- | §49
BUTHE 9KO- | DKoJorHYecKas cykueccus. PaB- | Becuey, «lepBUUHAs CYKLECCHUS», «BTOPUYHAS CYKIIECCUs». XapaKTepH- HBIA
CUCTEMBI. HoBecHe. [lepBuuHas cykieccus. | 3ylOT IPOLECChl CaMOPa3BUTHsI SKOCUCTEMbl. CpaBHUBAIOT NEPBUYHYIO U OTpoc
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Okonoruye- | Bropuunas cykueccus BTOPUYHYIO CyKllecCUU. Pa3pabaThIBatoT MIaH ypoKa-3KCKypCHU
CKasi CyK-
Heccust
54 | O6o6mato- | OCHOBHBIEC IOHSATHUS OnpenenstoT noHATHsA, GOPMHUPYEMBIE B X0/1€ U3yUCHHSI TEMBI. Permarot
AN yPOK HKOJIOTUYECKHUE 33/1a4H HA IPUMEHEHUE SKOJIOTUYECKUX 3aKOHOMEPHO-

CTEH.

Pa3znea 6. buocde

HbIil ypoBeHb (11 4)

55 | buocdepa. | buochepa. Cpenoodpa3zyrormias OnpenensiroT MOHATHS: «Onocdepay, «BOJIHAS Cpeiay, KHA3eMHO- Tect | § 50,
CpenooOpa- | nedareabHOCTh OPraHU3MOB BO3/IYIIIHAS CPeiay, «I10YBa», «OPraHU3MbI KaK cpea OOUTaHUS», «MeXa- 51
3yromias HUYECKOE BO3ICHUCTBUEY, «(PUZNKO-XUMHUECKOE BO3IACUCTBUEY, «IIepe-

JesiTelb- MEIICHHUE BEIIECTBAY, «T'YMYC», «puibTpanus». XapakTepu3yroT
HOCTb Op- ouocdepy Kak riodanbHy0 dKocucTeMy. [IpuBoaAT mpuMeph BO3/Iei-
TaHU3MOB CTBUS )KMBBIX OPTaHW3MOB Ha Pa3InYHbIC CPEJIbl KUZHU

56 | Kpyrosopot | Kpyroopor Bemiects B Ouocde- | OnpenensiroT MOHATHS: «ONOTeOXUMHUYECKUH UK, «OMOTCHHBIC (TTHTa- Yer- | §52
BEIIECTB B | pe. buoreoXxuMuyeckuit uKI. TeJbHBIC) BEIIECTBA», K(MUKPOTPO(HBIE BEIIECTBAY», «MAaKPOTPO(DHEIE Be- HBI
o6uocgepe buorenHsle (MUTaTENbHBIE) BEle- | LIECTBA», KMUKPODJIEMEHThI». XapaKTEpPU3yIOT OCHOBHbIE OMOT€OXUMHU- onpoc

cTBa. MUKpOTpO(HbIE U MaKpO- YeCcKHe IIUKIIbI Ha 3eMile, HCIIOJIb3Ys MIUTIOCTPALuU y4eOHUKa. Y CTaHaB-

TpodHBIE BemecTBa. MUKpodJie- | TUBAIOT MPHYUHHO-CIICICTBEHHBIE CBS3H MEX Ty OMOMaccoi (ITpOLyKTHB-

MEHTBI HOCTBIO) BUJIA U €0 3HaU€HHEM B TOJ/IepKaHNH (DYHKIIMOHUPOBAHUS CO-
oOuiecTBa

57 | OBomtouusa | DBomrorus 6uocdepsl. XKupoe OnpenensiroT MOHATHUS: «GKUBOE BEIIECTBO», «OMOTEHHOE BEIIECTBOY, Yer- | §53
Oouocdepsr | BemecTBO. broreHHoe BemecTBo. | «OMOKOCHOE BEUIECTBOY», KKOCHOE BEIIECTBOY, «IKOJIOTHUECKUH KPU3HCH. HBIN

buoxocHoe BemectBo. KocHoe XapakTepu3yIoT MPOLECChl PaHHET0 3Tarna 3BoJtou 6uocgepsl. Cpas- OIpoc
BEIIECTBO. JKOJIOTUIECCKHHA HUBAIOT OCOOCHHOCTH KPYTOBOPOTA YIIIEpo/ia Ha pa3HbIX dTarmax
KPHU3HUC sBoJtOIMH 6rocdepbl 3emiu. OOBACHAIOT BO3MOXKHbIE TPUYUHBI IKOJIO-

THYECKUX KPU3UCOB. Y CTAaHABIUBAIOT MPUYNHHO-CIICICTBEHHBIE CBSI3U

MEXY ACATENbHOCTHIO YeJIOBEKA U IKOJIOTMUECKUMH KPU3HCAMHU

58 | I'mnore3sr | [MIoTE36 BOSHUKHOBEHHUS KHU3- OnpeaenstoT MOHATHS: «KPEAITHOHU3M, «CaMOIIPOU3BOIBHOE 3apOKIe- Yer- | §54
BO3HUKHO- | HU. Kpeanmonusm. Camonpous- HUE», «TUM0TE3a CTALIMOHAPHOTO COCTOSHUSY, «THIIOTe3a MaHCTIEPMHUM, HBIA
BEHUS JKU3- | BOJBHOE 3apoKAcHue. [urmoTe3a | «rumore3a OMOXHMMHUYECKOH SBONIONNNY. XapaKTepU3yIOT OCHOBHBIC TH- OTpoc
HU CTaLlMOHAPHOTO COCTOSIHU. [ '1- MOTEe3bl BO3HUKHOBEHHUS JKU3HU Ha 3emiie. OOCyKIaroT BOIPOC

rnoresa nascnepmuu. [ 'unoresa

BO3HHUKHOBCHUSA )XM3HHU C OAHOKJIACCHUKAMH U YUUTCIICM
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OUOXUMHUYECKOU IBONIOLIUNA

59 | Pa3Butue PasButue npencraBnenuii o npo- | OnpenensoT MOHATHS: «KOALEPBAThD», «IPOOUOHTHDY, «TUTIOTE3a CHM- Yer- | § 95,
IIpeJICTaB- UCXOXKJICHUHU KU3HU. COBpEeMEH- | OMOTHYECKOr0 MPOUCXOKICHUS HYKaPUOTHUECKUX KIETOK», «TUIOTE3a HBIN 56
JIEHUH 0 HOE€ COCTOSIHHE TPOOIEMBI IIPOUCXOXKACHUS 3yKapUOTUUECKUX KJIETOK U UX OPraHOMJIOB IMYTEM BIIS- orpoc
IIPOUCXOXK- YUBAHUS KIETOUHOW MEMOPAHBI», KIIPOTEHOTY, «3yOaKTEpUn», «apxedak-

JEHUU JKU3- Tepun». XapakTepU3yrT OCHOBHBIE 3TAIIbl BOSHUKHOBEHUS U Pa3BUTHS

HHU. U3HU Ha 3emiie. ONUCHIBAIOT MOJ0XKEHUSI OCHOBHBIX TUIIOTE3
BO3HUKHOBeHUs ku3HU. CpaBHUBarOT runoressl A. . Onapuna u JDx.
Xonaeitna. O6cyxaar0T TPoOIeMbl BOSHUKHOBEHHS M Pa3BUTHUS KU3HH C
OJIHOKJIACCHUKAaMH U YUYUTEIEM

60 | Pa3Butue OcHOBHBIE 3Tallbl pa3BUTHA KU3- | ONpenerstoT MOHATHUS: «3pay, «IIEPHOL», «III0XA», KKATAPXEN», «apXen», VYer- | §57,
JKA3HU HA HU Ha 3emiie. Dpbl JPEBHEUIIEH U | «IIPOTEPO30il», «I1aJI€0301», «ME303011», «KAHO30M», «I1aJ€OHTOIOTHS, HBII 58
3emyie. Opbl | IPEBHEH KU3HU «KeMOpHUI», «OPIOBUKY», «CHIIYP», «I€BOHY», «KapOOH», «I1€PMb», «TpH- oIpoc
JpEBHEN- J00UTBD», «PUHUOPUTEDY, KKUCTENEPBIE PHIObI», «cTerouedanb», «UX-
el u TUOCTETU», «TeparCUIbD. XapaKTepU3yOT Pa3BUTHE KU3HU Ha 3eMJIE B
JIpeBHEN 9pBI APEBHENIIEN U IpeBHEN KU3HU. [IpUBOIAT TpUMEPBI OPraHU3MOB,

KU3HU HaCeJIABILNX 3E€MIIIO B 3pbl JPEBHEUILIEH U IPEBHEN )KU3HU. Y CTaHABIIN-
BalOT [IPUUYMUHHO-CJIEICTBEHHBIE CBSI3U MEXKY
YCIOBUSMU Cpeibl OOMTaHUS U HBOJIOLMOHHBIMU MPOLIECCAMU Y PA3IUy-
HBIX TpyMI OpraHu3MoB. CMBICIIOBOE YTEHHUE C MOCIEIYIOIUM 3aroIHe-
HHUEM TaOJIUIIBI

61 | Pa3ButHe Pa3BuTtHe *u3HU B M€3030€ U OnpenenstoT NOHATHUS: KTPUACY, KIOPA», «MEID», «IUHO3aBPbI», «CyMya- Yer- | §59
KU3HU B KaiiHO30€ ThI€ MJIEKOIUTAIOIINEY, «ILTALEHTAPHbIE MIEKOIUTAIOIINEY, «T1AJIEOTEH, HBIN
Me3030€ U «HEOTEH», «aHTPOMOreH». XapaKTepU3yIOT OCHOBHBIE MTEPHO/IbI Pa3BUTHUS orpoc
KaliHO30€ JKU3HU Ha 3eMJie B Me3030¢€ U KaiiHo30¢€. [IpuBoasaT npumMeps! opranus-

MOB, HAaCEJISIBIIMX 3E€MJIF0 B KAHHO30€ U M€3030€. Y CTaHABIUBAIOT MPH-
YUHHO-CJIEJICTBEHHBIE CBS3U MEKIY YCIOBUSAMH Cpe/ibl OOUTaHUS U 3BO-
JIOLMOHHBIMU MPOIECCAMHU Y Pa3IMUHbIX Py OpraHu3MoB. CMBICIIOBOE
VY CT-HBII ONPOC YTEHHE C MOCIEAYIOIIUM 3aroJHeHUeM Tabnuibl. Pazpa-
0aThIBAIOT IUIaH YPOKA-3KCKYPCHUHU B KpaeBeAUECKHUM My3el WK Ha Teo-
JIOTHYECKOE OOHAKEHHE
62 | O6o6mar- | Bugeodunpm OO6cyxaenue Buneodunpma. PaboTa ¢ Tectamu pa3HOTO YPOBHS CIOXKHO- Tect

24




UK YPOK CTH.

63 | AuTpormo- AHTpoImorenHoe Boszelicteue Ha | OnpeaensoT MOHATH: «aHTPOIIOTEHHOE BO3IeHCTBIE HAa Onochepy», Yer- | §60
reHHoe Bo3- | ouocdepy. Hoocdepa. ITpupoa- «HOOC(hEPay, KIPUPOIHBIC PECYPCHI». XapaKTEPHU3YIOT YeIOBEKa KaK HBIN
JICHCTBHE HBIE PECYPChI OuoconuaibHOe cymectBo. ONMUCHIBAIOT YKOJIOTMYESCKYIO CUTYAIUIO B ompoc
Ha Ouoce- CBOEH MECTHOCTH. Y CTAaHABIHMBAIOT IPUUYNHHO-CIICICTBEHHBIE CBS3H
py MEX]y ACSTEIBHOCTBIO YeJIOBEKA U IKOJOTHUECKUMH KPU3UCAMHU

64 | OcHOBBI PanmonaneHOE IpUpOA0NoNns30- | OnpenensoT MOHATHS: «PallHOHAIBHOE MTPUPOIONIOIE30BAHUEY, «00IIIe- Yer- | §61
paunoHanb- | Baaue. OOLIECTBO OJJHOPA30BOTO | CTBO OJHOPA30BOr0 MOTPEOICHUSY. XapaKTepU3yIOT COBPEMEHHOE YeII0- HBIN
HOTO NIPU- | TIOTPEOIICHHUSI BEYECTBO KaK «OOIIECTBO OJTHOPA30BOT0 MOTpedieHus». OOCYk IarT Oc- OIpoc
POIOIIOINb- HOBHBIC MPUHIHITBI PALIMOHAILHOTO UCIIOJIB30BAHUS IPHUPOIHBIX Pecyp-
30BaHUS COB

65 | O6o6marm- | Ypok-KoHpEpeHIHs Brictynator ¢ coobmenusmu o teme. [IpeacraBusior pe3yabTaTsl yueo- Yer- | §62
AN YPOK- HO-UCCIIEIOBATEIBCKON TIPOCKTHOM e TEILHOCTH HBIN
KOH(epeH- orpoc
st

66- | Pe3epB [ToBTOpeHme

67 | Pe3epB IToBTOpEHME

68 | Pezepn [ToBTOpeHue
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