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Pabouas nporpamma. buosorus. 9 kiaccsl.

MHNOSICHUTEJIbHAS 3AITUCKA
Pabouast mporpamMma 1o OHMOJIOrMM HOCTPOEHAa B COOTBETCTBHM C TpeOoBaHMsAIMH (DenepalibHOrO rocylapCTBEHHOTO OOpa3oBaTENBHOIO CTaHAApTa OCHOBHOTO OOIIETro
00pa30BaHus; IPOrPaMMbI OCHOBHOTO O0IIEro 00pa3oBaHMS IO OHONOTUU 5-9 Kiacchl, pa3pabOTaHHOW aBTOPCKUM KOJUIEKTUBOM B coctaBe B. B. [Taceunuka, B. B. Jlatrommna, I'.I"
[IIBeroBa; ocHOBHOIT 0Opa3oBarenbHO mporpaMmbel OO0 MAOY «OKTA0phCKast OCHOBHAS 00IIe00pa3oBaTeIbHAS IIIKOJIAY,

[IporpaMma KOHKpPETHU3UPYET Cofep)KaHHe NPEeIMETHBIX TeM, NEPEUHCICHHBIX B 00pa30BaTEIbHOM CTaHAAPTE, PEKOMEHAYET I0CIe0BATEIbHOCTh UX W3Y4EHHs U MPUBOIUT
MIPUMEPHOE pacrpesiesieHne yaeOHbIX YacoB Ha N3y4eHHe KaXO0ro pasjiela Kypca.

B mporpamme ocoboe BHHMaHHE YIEJICHO CONEPKAHUIO, CIIOCOOCTBYIOIIEMY (POPMHUPOBAHMIO COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHUpa, ITOKA3aHO MPAKTHYECKOEe
NIpUMeHeHne Ouoyormyeckux 3HaHWH. OTOOp conepkaHUsT TPOBEAEH C Y4YETOM KYJIBTYpPOCOOOPa3HOrO MOAX0/a, B COOTBETCTBHM C KOTOPBIM Y4alluecsl NOJKHBI OCBOUTH
coJiep)kaHue, 3Ha4YuMoe sl (DOPMHUPOBAaHUs MO3HABATENLHOW, HPABCTBEHHOH W ACTETUYECKOW KYIBTYPbI, COXpPaHEHHs OKPYKAloIleH cpepl U COOCTBEHHOTO 3[0pOBbs, VIS
TIOBCETHEBHOW JKU3HH U MPAKTUYECKOH JesATeTbHOCTH.

[octpoeHne yueOHOTO conepikaHus Kypca OCYIIECTBISETCs TTOCIeJ0BATEIBHO OT OOLIEro K YaCTHOMY € Y4ETOM peajn3aliii BHYTPUIIPEIMETHBIX M METanpeJMETHbIX cBsizeil. B
OCHOBY TOJIO’KEHO B3aUMOJICHCTBHE HAyYHOI'0, TyMaHUCTUIECKOT0, KYJIBTYPOJIOTHYECKOr0, INYHOCTHO-/IES TETbHOCTHOT0, KOMIIETEHTHOCTHOT'O MOJIX O/I0B.

W3yueHne OMONOrMY Ha CTYIIEHH OCHOBHOTO 00Iero o0pa3oBaHus TPAJAUIIMOHHO HANPABIEHO Ha (JOPMHUPOBAHUE Y yUaIMXCsl NPECTABICHUH 00 OTIMYUTENBLHBIX OCOOCHHOCTSIX
00BEKTOB )KUBOM MPHUPOJIBI, KX MHOrOOOPa3HU M 3BOIIOIMHU; O YENIOBEKEe KaK OMOCOIMAaIbHOM CYIIECTBE. Just popMupoBaHUs y ydaluxcs OCHOB HAyYHOI'O MHPOBO33PEHUS,
Ppa3BUTHA MHTCIJICKTYaJIbHbBIX CHOCO6HOCTeﬁ 1 TTO3HAaBaTCJIbHBIX MHTEPECOB B IMPOLECCCE M3YUCHUA 6I/IOJ'IOFI/II/I OCHOBHO€ BHUMAaHUE YACIACTCSA 3HAKOMCTBY yJallUXCsA C METOAaMU
HAaYYHOT'O ITO3HAHMSI )KUBOM MPUPO/IBL, TIOCTAHOBKE MPOOIIEM, TPEOYIOLIHMX OT YYaIUXCsl CAMOCTOSTENBHON NESTENBHOCTH T0 UX pa3pelieHHIO.

ConepxkaHue Kypca HampaBlieHO Ha (OpPMHUpPOBaHHE YHHBEPCAIBbHBIX YUEOHBIX JEHCTBUH, OOECICUMBAIONIMX DPA3BUTHE MMO3HABATENHHBIX W KOMMYHHKATHBHBIX KauyecTB
muyHocTd. OOywaromyecs: BKIIOYAIOTCS B MPOEKTHYIO M HCCIIENOBATEIbCKYIO JESTeNbHOCTh, OCHOBY KOTOPOM COCTABISIIOT Takue yueOHble NEHCTBHS, KaKk yMEHHE BHUIETh
MpoOJIEMBI, CTABUTh BOIPOCHI, KIACCU(PHUIUPOBATH, HAOIIONATh, IIPOBOANUThH IKCIEPUMEHT, AENAaTh BBHIBOJABIL, OOBSCHSATH, IOKA3bIBATh, 3aIIMIIATh CBOM HJCH, J1aBaTh OINPEICIICHUS
MOHSTUH, CTPYKTYPUPOBATh MaTepual U Jp. Ydaliuecs: BKIIOYAIOTCS B KOMMYHHKATHBHYIO YU€OHYIO JIESITEIbHOCTD, T/ MPeodialaloT Takue e€ BUAbI, KaK YMEHHUE MOJHO U TOYHO
BBIpaXXaTh CBOU MBICIIH, apTyMEHTHPOBATh CBOIO TOUKY 3peHHs, paboTaTh B IPyIIe, MPEACTaBIATh U COO0MaTh HH(OOPMALIMIO B YCTHOM M MUChMEHHOM (hopMe, BCTyNaTh B JUAJIOT U
T. 1.

VYuarmiuecss JODKHBI YCBOUTh U TPHUMEHITH B CBOCH JEATENLHOCTH OCHOBHBIC MOJOKEHHS OHMOJIOrMYecKOW HAayKH O CTPOCHHUM U JKU3HENESTENbHOCTH OPraHW3MOB, HX
WHIIUBHUYaIbHOM ¥ MCTOPUYECKOM Pa3BUTHH, CTPYKTYpe, QYHKIIMOHUPOBAHUHM, MHOTOOOPa3HU SKOJOTUYECKUX CHCTEM, UX M3MEHEHHHU IOJ BIIUSHHEM JESITeIbHOCTH YElOBEKa;
HAYYUTHCS TPUHUMATE SKOJIOTUYECKU PAaBUIBHBIE PELICHUS B 00IaCTH MPUPOAOIOIb30BAHUS.
Jlyist TIOHUMAaHUsI yJalluMUCS CYIIHOCTH OMOJOrMYECKHX SIBICHUI B MPOrpamMMy BBEJICHBI 1a0OpaTOpHbIE pabOThl, SKCKYPCUH, IEMOHCTPALIUH OIBITOB, MPOBEICHUE HAOIOICHUIA.
Bce 3T0 naeT BO3MOXHOCTh HANpaBJIEHHO BO3/CHCTBOBATh HA JIMYHOCTh YYAIEroCs: TPEHHPOBATh MaMsTh, pa3BUBATh HAOIIONATEIBHOCTH, MBIIUICHHE, 00yd4aTh MpHeMam
CaMOCTOSTENLHOM y4eOHO# Jes TeTbHOCTH, CIIOCOOCTBOBATh PAa3BUTHIO JIFOOO3HATENILHOCTH M UHTEpPECa K IPEIMETY.
Lenp yueGHOro mpegmeTta
obecriedyeHre SMOIMOHAIBHO-IIEHHOCTHOTO TIOHMMAHHUS BBICOKOH 3HAYMMOCTH JKH3HH, (DOpMUpPOBaHWE HAYYHOW KAPTHUHBI MHUpA, MOHMUMAaHHUS OHOJOTHMYECKOro pa3zHo0O0pas3ws B
MPUPOJIE KaK Pe3yJIbTaTa IBOJIOINH U KAK OCHOBBI €€ YCTOMYMBOrO Pa3BUTHsL, a TaKke (JOPMUPOBAHKE CITIOCOOHOCTH MCIIOB30BATh MPUOOPETEHHBIC 3HAHKS B TIOBCEHEBHOM KU3HH
Y TIPAKTUYECKON JAEATENEHOCTH.
3agaun:

ecoHATU3ANMA 00yIaeMBIX — BXOXJICHHE B MHP KYJIBTYPHI M COIMANBHBIX OTHOIICHHUH, OOecleunBaloias BKIIOYCHUE YYaIlUXCsS B Ty WIM WHYIO TPYHILY WIA
OOMIHOCTH — HOCHUTENA € HOpM, IICHHOCTEH, OPHEHTAINN, OCBAMBAEMBIX B IIPOI[ECCE 3HAKOMCTBA C MUPOM >KUBOW TIPUPOJIBL,

*mpUodIIeHHE K TI03HABATEIHHON KYITb TYpe KaK CHCTEME ITO3HABATEIbHBIX (HayYHBIX) IIEHHOCTEH, HAKOIUICHHBIX OOIIECTBOM B c(pepe OMOIOrnIecKoi HayKu.
[Homumo 3TOTO, OHONIOrHYecKOe 0Opa30BaHKE MPU3BAHO OOCCIICUHTH:

*OPHEHTALMIO B CHCTEME MOPAIIbHBIX HOPM W [IEHHOCTEH: MPU3HAHNE HAWBBICIIEH IIEHHOCTHIO JKU3HB U 3/I0POBBE YeIOBEKa; (popMUpOBaHHE IIEHHOCTHOT'O OTHOIIECHHS K
JKUBOU MPUPOJE;

*pa3sBUTHE II03HABATEIHHBIX MOTHBOB, HAlpPABJICHHBIX HA IMOJTYYEHHWE 3HAHWH O JKMBOM MPHPOIE; IO3HABATEIHHBIX KA4YECTB JIMYHOCTH, CBSI3aHHBIX C OBJIQJCHHEM
METOJIaMH U3y4EHHs TIPUPOJIBI,



*(hopMHPOBAHNEM UHTCIUICKTYAIBHBIX U MMPAKTHICCKAX YMCHUM;

*0BJIaJI€eHHE KITFOUCBHIMI KOMIIETCHTHOCTSIMU: YIeOHO-TI03HABATENHLHOM, HH(MOPMAIIMOHHOM, TICHHOCTHO-CMBICIIOBOH, KOMMYHUKATHBHOIA;

*hopMupOBaHHNE y O0YUAIONINXCS TTO3HABATEFHON KYJIBTYPBI, OCBAMBAEMOH B TIPOIIECCE MO3HABATEIHHOMN JEATEIIEHOCTH, U ACTETHYECKON KYJIb TYPHI KaK CITOCOOHOCTH
SMOIMOHATEHO-TICHHOCTHOTO OTHOIICHHS K 00BEKTaM KHUBOH MPUPOIHL.
B cootBeTcTBHM ¢ y4eOHBIM ILIAHOM INKOJBI M3 KOMIIOHEHTa 00IIe00pa3oBaTeLHOIO YUpeKACHUs nobaBieH 1 yac. JlaHHas mporpamMma paccuuTaHa Ha IMperoJaBaHHe Kypca
Ouosoruu B 6 knacce B 00beMe 1-2 yaca B HEJEIIO.

OIIMCAHUE MECTA YYEBHOTI'O ITPEJMETA B YYEBHOM IIJIAHE
Onucanue mecma yuedH020 npeomema Kypca é y4eoHom niamve
Buonorust B OCHOBHO¥ IIKOJIE M3ydaeTcs ¢ 5 mo 9 xiracc. O0mee Yucino yaeOHbIX YacoB 3a ATk JeT 00y4ueHuss — 306 1, u3 Hux mo 344 (14 B Henmenmo) B 5 u B 6 Kitacce U B 7-9
KJaccax u mo 684 (24 B HEENIO).
B cootercTBHYM ¢ 6a3uCHBIM y4eOHBIM (00pa30BaTENbHBIM) INIAHOM KypCy OMOJIOTMH Ha CTYIIEHH OCHOBHOT'O 00IIIero o0pa3oBaHus MPeAmecTByeT Kype «OKpyXaroumi Mup»,
BKITIOUAIOIIHUI onpe/ieN€HHbIe Onoornieckue cBeeHus. [1o OTHOIEHNIO K Kypcy OMOJIOTHHU JaHHBIN KYpC SIBJISIETCS TPOTEAEBTHUECKHM.
B cBoto ouepenp, coneprkaHre Kypca OMOIOrnK B OCHOBHO# HIKOJIE SBIISIETCS 0a30# [UIst M3ydeHus! OOLIMX OMOIOrMYECKNX 3aKOHOMEPHOCTEH, TEOPHH, 3aKOHOB, THITOTE3 B CTapIleH
mkone. TakuM o0pa3om, copepKaHue Kypca B OCHOBHO# IIKOJIE TPECTaBIIsIeT co00i 0a30Boe 3BEHO B CHCTEME HEMPEPHIBHOIO OMOJIOTMYECKOTr0 00pa30BaHMs U SIBIISIETCS OCHOBOM
JUTS TIOCIIETYIOIIEH YPOBHEBOH U MpoduiabHON AuddepeHinanmm.

IIpenmerHas IIpenmer KonuygecTBo 4acoB 1o kjaccaM
obnacth 9
EcrecTBo3HaHue buonorust 68

INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA YYEBHOI'O ITPEJIMETA
Juunocmmnvie, memanpeomemmole u npeOMemuble pe3yibmanyl 0C60EHUA YUeOH020 npeomema
JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS y4eOHOro npeaMera:

e  3HaHME OCHOBHBIX IPHHIIMIIOB M IPABMJI OTHOIIEHUS K )KUBOI IPHPOJIE, OCHOB 3JJ0POBOT0 00pa3a )KU3HU U 3A0POBbECOCPETalOIINX TEXHOTOTHIA;

e  peanM3alMs YCTAaHOBOK 340POBOT0 00pa3a )KU3HH;

e  Cc(HOPMHUPOBAHHOCTh I0O3HABATEIBHBIX HMHTEPECOB M MOTHBOB, HAlpPaBIEHHBIX Ha M3Yy4EHHE JKMBOW NPHPOIbBI, HWHTEIUIEKTYaIbHBIX YMEHHWH (JOKa3bIBaTbh, CTPOUTH
paccyIeHus, aHAIN3UPOBATh, CPABHUBATD, ETaTh BBIBOABI); SCTETHYECKOTO OTHOLIECHHS K KMBBIM O0BEKTaM.

MeTanpeaMeTHble pe3yabTaThl OCBOSHUS Y4EOHOTO IpeaAMeETa:

e  OBJIAJICHUE COCTaBIISIOLIMMH HCCIIEJOBATENLCKOM M TMPOEKTHOH NeATENbHOCTH, BKIIOYAs YMEHHE BHAETH IPOOJIEeMy, CTABHTH BOIPOCHI, BBIABHUTATh THMIIOTE3bI, JaBaTb
olpesieNIeHUs. MOHATHAM, KiIacCHUIUPOBaTh, HAOMIOAATh, MPOBOJUTH OIBITHI, NEJIaTh BHIBOABI M 3AKIIOUEHHUs, CTPYKTYpUPOBaTh MaTepHhaj, OOBSICHATH, JOKa3bIBaTh,
3alIMIIATh CBOM UJIEH;

e  yMmeHue paboTaTh ¢ pa3HBIMH UCTOYHUKAMH OMOJIOrUYecKoi MH(OPMAIHH: HAXOAUTh OHOIOrMYECKYI0 HH(OPMAIIHIO B Pa3IMYHBIX HCTOYHHUKAX (TEKCTe YUeOHUKA, HAYIHO-
TIOITYJISIPHOW JTUTEpaType, OHOJIOrMYECKUX CIOBapsAX M CIPABOYHHKAX), aHAIU3UPOBATH M OLEHUBATh MH(POPMALUIO, ITPE0Opa3oBbIBaTh MHPOPMALIMIO M3 OJHOH (HOPMEBI B
ApYTYIO;

e  CIIOCOOHOCTB BBIOMPATH IEIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBHAX M MOCTYIKAX [0 OTHOLICHHUIO K KHUBOIH NPUPOJE, 3J0POBBIO, CBOEMY M OKPYKAFOLINX;

e  yMEHHE aJICKBATHO MCIOJIB30BaTh PEUEBBIC CPEACTBA JUIs IMCKYCCHU M apryMEHTAallld CBOCH IO3HIMHM, CPABHHBATh Pa3HBIE TOYKH 3PSHUS, apIYMEHTHPOBATH CBOKO TOUKY
3pEHHs1, OTCTAaNBaTh CBOKO MO3HLHIO.

IIpenMeTHBIE pe3yJbTaThl OCBOCHHS YI€OHOT0 IIpeaMeTa:
1. B mo3HaBarTenpHON (MHTEIEKTYAIBHON) cdepe:

e  BblJeJIeHUE CYIICCTBEHHBIX IIPU3HAKOB OMOJIOrHYECKUX O0BEKTOB (OTIMYUTENBHBIX IPH3HAKOB JKMUBBIX OPraHH3MOB; KIICTOK M OPraHU3MOB PACTEHUM, )KHBOTHBIX, TPHOOB,
OaxTepuii, INIIAWHIKOB; OpPraHW3Ma YeJIOBEKa; BUIOB, YKOCHCTEM; OMOC(epsI) U MporeccoB (0OMEH BEmecTB W MpPEBpaIeHUE SHEPTHH, MMTAHNE, JbIXaHHe, BHIICIICHHE,
TPAHCIIOPT BEIECTB, POCT, Pa3BUTHE, Pa3MHOKEHHUE, PErYISINS )KU3HEAEITSbHOCTH OpraHi3Ma; KPYyroBOpOT BEUIECTB M IPEBpAIICHNE SHEPTUH B IKOCHCTEMAX );




®  MpuUBeJIEHHE JOKA3aTENBCTB (APTyMEHTANMS) POACTBA YEJIOBEKa C MIIEKONMTAIOIIMMH )KUBOTHBIMI; B3aHMMOCBSI3H YeJIOBEKa M OKPY)KAIOIIEH Cpebl; 3aBUCHMOCTH 3/10POBBSI
YeJIOBeKa OT COCTOSIHUSI OKpY Karomel cpelibl; He0OXOJIMM OCTH 3aIlUThl OKPY>KaroIer cpebl;
® coOaroaeHHe Mep MPOQPIIAKTHKN 3a00JIeBaHUM, BBI3BIBACMBIX PACTCHUSMH, KUBOTHBIMH, OaKTepHsMHU, TpruOamMu U BUpycamu, TpaBMatu3ma. CtpeccoB. BUY-uH(pekmm,
BpEIHBIX MPUBBIYCK, HAPYIICHUS OCaHKU. 3peHust. Ciryxa, HHPEKIIMOHHBIX U MPOCTYAHBIX 3a00JICBaHU;
e  KJaccu(puKanms — onpenesieHue IMPUHAIIEKHOCTH OHOJIOrMYECKUX 00BEKTOB K ONpPE/IeTICHHON CHCTEMaTHYEeCKOH TPYIIIIE;
e 00bsICHEHHMe PO OMOJIOTHH B MPAKTHYECKOW NESTENFHOCTH JIIOAEH; MecTa U POJIM YeIOBEKa B IPUPOAE; POACTBA, OOLIHOCTH MPOUCXOXKIICHNSI U DBOJIIOIMU PACTEHUH U
JKMBOTHBIX (Ha TIpHIMEpE COITOCTABIICHUS OTAENBHBIX TPYIII); POJIH Pa3IMYHBIX OPTaHM3MOB B )KU3HH UYENIOBEKA; 3HAUCHHUS OMOIOTHUECKOro pa3Hoo0pasust Il COXPaHEHUS
6rochepsl; MEXaHU3MOB HACIIEICTBEHHOCTH ¥ N3MEHYMBOCTH, TIPOSIBIICHHS] HACIIEICTBEHHBIX 3a00JIeBaHNH y YeNOoBeKa, BUI000pa30BaHus U MPHUCIIOCOOIICHHOCTH;
e pa3inmvyeHWe Ha TaOJIMIAX YacTel M OPraHOMIOB KJIETKH, OPTraHOB M CHCTEM OpPIaHOB YENIOBEKAa; Ha JKUBBIX OOBEKTaX W TaONMIaX — OpPraHOB IIBETKOBOTO PACTEHHS,
OpPraHOB M CHUCTEM OpIaHOB XKMBOTHBIX, PACTEHHI pa3HBIX OT/ENIOB, XMBOTHBIX OTAENBHBIX THIIOB M KJACCOB; HauOoJee PacHpOCTPaHEHHBIX PACTEHUH W JIOMAIIHUX
JKUBOTHBIX; CheIOOHBIX U STIOBUTHIX TPHOOB; OMACHBIX IS YSJIOBEKA PACTCHUI U )KUBOTHBIX;
e cpaBHeHHe OHOJIOTHYECKUX OOBEKTOB, YMEHHE JIeNIaTh BHIBO/IBI M YMO3AKITIOUEHHSI HA OCHOBE CPaBHEHHUSI;
e  BbISIBJIeHHE N3MEHYMBOCTH OPTaHM3MOB; IPUCIIOCOOJIEHUH OPraHW3MOB K Cpejie 0OMTaHMsl; TUIIOB B3aUMOJICHCTBHSI Pa3HBIX BUJIOB B DKOCHUCTEME; B3aMMOCBSI3EH MEXIY
0COOEHHOCTSIMU CTPOCHUSI KIIETOK, TKaHEH, OPraHoB, CHCTEM OPTaHOB ¢ HX (QyHKIMSIMU;
®  OBJIaJeHUe METOJIaMH OMOJIOTMYECKON HayKU: HAOIOICHHE U OITMCaHie OMOJIOrHIECKIX 0O BEKTOB; MOCTAHOBKA OMOJIOrMYECKUX OMBITOB M OOBSICHEHHE MX PEe3YJIbTaTOB.
2. B 11IeHHOCTHO- OpPUECHTAITMOHHOH cepe:

e 3HaHHe OCHOBHBIX ITPAaBWJI IOBEJCHUS B IIPUPOJIE U OCHOB 3JI0POBOT0 00pasa )KU3HH;

®  aHAJW3 U OLEHKA IOCIIE/ICTBUH JISATEIILHOCTH YeJIOBEKa B TIPUPOJIE, BIHSHIE (h)aKTOPOB PUCKA HA 3/I0POBbE YEIOBEKA.
3. B cdepe Tpy/10oBOi#i AEATEIBHOCTH:

* 3HaHHeE U COOJII0eHHE MPABUI PaOOThI B KAOMHETE OHOIOTHH;

e  co0Jr0JeHNe MPaBuI padoThI ¢ OMOJIOTMYECKUMU TPUOOPAMH U HHCTPYMEHTaMU (IIPEnapoBaibHbIE UIJIbI, JIYIbl, MUKPOCKOIIBI).
4. B chepe Gpuzuyeckoit IesTeNbHOCTH:

e (OCBOeHHE NPHEMOB OKa3aHHsl MePBOil MOMOIIM [PU OTPABIICHUH SIOBUTHIMH TpUOAMH M PACTEHHSMH, yKycaX >KUBOTHBIX, NMPOCTYIHBIX 3a00JIEBaHMSX, OXKOrax,
0OMOpOXKEHUSX, TPAaBMaX, CIIACCHUH YTOINAIOIIEro; pallMOHAILHON OpraHU3aluKi TPyda U OTAbIXa, BHIPAIIMBAHUS M Pa3MHOXKEHHS KYJIbTYPHBIX PACTEHHH U JIOMAIIHHX
JKMBOTHBIX, yXO/Ia 32 HUMH; TIPOBEJICHNE HAOIIOICHUH 32 COCTOSIHUEM COOCTBEHHOI'O OpraHu3Ma.

5. B scretnueckoii chepe:
e  BbISIBJIEHHE DCTETUYECKUX JIOCTOMHCTB OOBEKTOB KHUBOU MPUPOJIBI.

Pazgen «O01mue 6uon0ruyecKre 3aKOHOMEPHOCTID)

BBIYCKHUK HAYYHUTCS:

* XapaKTepHu30BaTh O0IIME OHOIOrHYECKUE 3aKOHOMEPHOCTH, HX MPAKTHYECKYIO0 3HAYUMOCTb;

* IPUMEHSATh METOJbI OMOJIOTMYECKOW HAYKW AJISI M3Y4eHHs OOIIMX OMOJOrMYeCKHX 3aKOHOMEPHOCTEH: HaONIo[aTh M OMUCHIBATH KJIETKH HA TOTOBBIX MHKpOIpEnapaTax,
SKOCHCTEMBI CBOEH MECTHOCTH,

* UCTIOJIb30BaTh COCTABJISIONINE TMPOCKTHON U UCCIENOBATEIbCKOW NEATENLHOCTU MO M3YYEHHIO OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKUBOU IMPHUPOJIE;
MPUBOAUTH JIOKA3aTENIhCTBA HEOOXOAMMOCTH 3aIUTHl OKPYXAMOLIeH Cpelbl; BBIACIATh OTIMYUTEIbHbIC NPU3HAKH JKUBBIX OPTaHU3MOB; CYIIECTBEHHBIC MPU3HAKH
OMOJIOTHYECKUX CUCTEM U OHMOIOTHYECKHUX IIPOLIECCOB;

* OPHEHTHPOBATHCS B CUCTEME ITO3HABATEILHBIX [IEHHOCTEH: OlEHUBATh MH(OPMALIUIO O JeATEIbHOCTH YENIOBEKA B MPHUPOJIE, MOTY4aEM YO U3 Pa3HBIX HCTOYHHKOB,;

* AHAJTU3UPOBATH U OLICHUBATH MOCIIE/ICTBHS ACSITEIBHOCTH YEIOBEKA B IPUPO/IC.

BBINYCKHUK [TOJIYYUT BO3MOKHOCTh HAVUUTHCS:

* BBIIBUTATh TMIIOTE3bI O BO3MOXKHBIX MOCTEICTBUAX ACATEIBHOCTH YEI0BeKa B dKOCHCTeMax U orocdepe;

* aPTYMEHTHPOBATh CBOIO TOUKY 3PECHUSI B XOJIE IUCKYCCHH MO 00CYXKICHHIO TI100aIbHBIX YKOIOTHYECKUX MPOOIIEM.

TEMATHYECKOE IINTAHUPOBAHME C ONPEJIEJIEHUEM OCHOBHBIX BUJ0OB YUEBHOM JEATEJbHOCTH



Tema

Koa-Bo
JacoB

XapaKTepuCTHKA OCHOBHBIX BH/JI0B Y4eOHOMH AesITeIbHOCTH

9 kaacc (68 yacos)

Buonorus. Beenenue B 0011y10 01 0J10THIO

BBenenne

3

OOBSICHSIOT POJIb OMOJIOTHH B IIPAKTUYECKOH NS TENLHOCTH JIIOJICH.
OBguaieBalOT MeToaMu OHOJIOTMYECKOM HAYKH: TOCTAHOBKA OMOJIOTMYECKUX SKCIEPHUMEHTOB U OOBSICHEHHE HX PE3YJIBTATOB.
BhIIensIioT oTIIMYNTEIbHBIE TPU3HAKY )KUBBIX OPTaHU3MOB.

MornexynsipHbIii ypOBEHb

10

Boigensitor cymiecTBeHHbIE TPU3HAKKA BUPYCOB.

CpaBHUBAIOT XUMUYECKHUN COCTAB >KUBBIX OPTaHU3MOB U T€J HEKUBOU MPUPOJBI, JA€TIa0T BHIBOIBI HA OCHOBE CPAaBHEHUSI.
Knaccuduipyrot opranudeckue COeIMHEHUS 0 TPYIIIaM.

OOBSCHSIOT POJIb OPTaHUYECKUX COCMHEHUH B )KU3HECATCILHOCTH OPTaHU3MOB,

Krnerounsiii ypoBeHb

14

BLI}:[GJ'I?I}OT CYHIECTBECHHBIC NPU3HAKHU CTPOCHUS KIIETKU U TTPOLIECCOB obmena BCLICCTB U MPCBpAIICHUS SHEPIUU, TUTAHUS, AbIXaHU,
BBIJACJICHUA, TpaHCIIOpTa BEHICCTB, JACJICHUA KIICTKU.

Paznuuator Ha TaGJ’II/IHaX OCHOBHBIC YaCTH U OPraHONJIbI KJICTKH. BBISBIISIOT B3aUMOCBSI3U MCKIY CTPOCHUEM U (l)yHKHI/IHMI/I KJICTOK.
Ha6n}0z[a10T 1 ONMCBIBAIOT KJICTKH Ha IT'OTOBLIX MHUKpOIIpErnaparax.

OpraHu3MeHHbIH ypoBEHb

15

BI)UIGJ'IS[IOT CYHIECTBECHHBIC IIPU3HAKHU IIPOLECCOB POCTA, Pa3BUTHSA, PA3MHOXCHUS.

OOBACHAIOT MEXAHU3MBI Me17103a, HaCJICACTBCHHOCTH U USMCHYMUBOCTHU.

CpaBHI/IBa}OT MUTO3 U MCI7103, N3MCHYUBOCTDh U HACJIICACTBCHHOCTD, IIOJIOBOC U Oecrojioe Pa3MHOXEHUE, )KEHCKUEC U MYKCKHUEC ITOJIOBBIC KIICTKH,
POCT U PAa3BUTUEC OPTaHU3MOB, ACJIAIOT BbIBOJIbI HA OCHOBC CPABHCHUS.

[TonynaroHHO-BUI0BOM
YPOBEHb

BI)UIGJ'ISHOT CYHIECTBECHHBIC IIPU3HAKH BHUJA.

OOBsICHSIOT (POPMUPOBAHUE IPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpezie 00MTaHus (Ha KOHKPETHBIX PUMEPAax) U MPUYUHBI MHOTO00pas3ust
BUJIOB.

BrIABIAIOT IPUCTIOCOOICHHS y OPTaHU3MOB K cpejie 00MTaHus (Ha KOHKPETHBIX IPUMepax), K3MEHUMBOCTh y OPIaHM3MOB OHOT'O BHJA.

OKOCHCTEMHBIN YPOBEHb

Brinensror cymiecTBeHHbIE IPU3HAKH 3KOCHCTEMBI, TIPOLIECCOB TOTOKA BEIIECTB M MIPEBPAIIEHUN YIHEPTUH B SKOCHCTEMAX.
OOBSICHSIOT 3HAaUEHNE OHOJIOTMYECKOr0 Pa3HOO0pa3Hsl Il COXPAHEHHUS SKOCUCTEMBI.

BbIsBIAIOT THITEI B3aUMOAEHCTBUS PAa3HBIX BUIOB B 3KOCHCTEME.

HaOmromaroT 1 OMUCHIBAIOT DKOCHCTEMBI CBOEH MECTHOCTH.

BuocdepHblit ypoBeHb

12

BBIIeTII0T CyLIECTBeHHBIE IPU3HAKU KPYrOBOPOTA BEILIECTB B OHochepe.

OOBSICHSIIOT 3HAaUEHNE OHOIOTHYECKOT0 Pa3HOO0pa3ust Il COXpaHEeHUs! OUOCdepBbl.

[puBOAAT 1OKA3aTEIHCTBA HEOOXOAUMOCTH 3aIIUTHI OKPYIKAIOIICH CPeIbl, COOMIOICHS IPABHII OTHOIICHHS K )KHBOM IIPUPOLIE.
AHATH3UPYIOT U OLCHUBAIOT MOCICACTBUS ASATEIFHOCTH YETIOBEKa B MPHPOLIE.

BBIIBHATaIOT THIIOTE36I O BO3MOXKHBIX MMOCICACTBUSX ASIATEILHOCTH YEIOBEKa B IKOCHCTEMax U Guochepe.

OBJ1aIeBalOT YMEHHEM apTYMEHTHPOBATH CBOK) TOUKY 3PEHHUSI B XOI€ AMCKYCCHHU IO OOCYXKICHHIO [NI00AIBHBIX IKOIOIHYECKUX MPODIIEM.

KanenagapHo-temaTuyeckoe NJIaHMPOBaHHe
Ipeamer Buojaorus
Knace__ 9

YMK « bunojorusa. Beegenue B 0011yio onogoruio. 9 kiaace» B.B.IlacedyHuk

Ne i/t JlaTa

ILIAH | dakr

Tema ypoka Bua gesareannoctu/ yYyi

(¢popma koHTpOISH IIpeamerHbIe | MeTtanpeaMeTHbIe | JIn4HOCTHBIE

Beenenne -3 yaca




1(1)

Buonorust — Hayka 0 XKHUBOH
npupozae

OrnpenenstoT NOHATHS,
(hopmMupyembIe B X011
HU3YUYCHUS TEMBI: KOHOIOT U,
«MUKOJIOTHSI», «OPHOIOTHS,
«aJIbTOJIOTHSD»,
«T1a51e000TaHUKAY,
«TEHETHKaY, «Onodu3uKay,
«OHOXUMUSD,
«PagroOOUOTIOTHsD»,
«KOCMHYECKasi OUOIOTHSD».
XapakTepu3yroT OHOJIOTHIO
KaK HayKy O JKUBOM Ipupoze.
PackpriBatoT 3HaUCHHE
OMOJTOTUYECKUX 3HAHUH B
COBPEMEHHOM JKU3HH.
IIpuBoasaT npumepsl
npodeccuii, CBI3aHHBIX C
OuoNorue.

Bbecenyror ¢ okpyxaromyumMu
(poncTBeHHUKaMU,
3HAKOMBIMH, CBEPCTHHKAMH) O
npogeccusx, CBSI3aHHBIX C
Ouonorueil.

JlaBaTh ONpe/eNieHne
TEPMUHAM; TIEPEUHUCIISIT
[[apCTBa JKUBOU TIPUPOJIEI,
middepeHnupoBaHHbIe 1
HWHTETPUPOBAHHEIC
OHOIOrNYecKue HayKH;
YPOBHH OpPTaHU3AIMH KHBOK
MaTepuHu

XapaKTepHu30BaTh YPOB-HU
OpraHM3aliy )KU3HU:
MOJIEKYJISIPHBIN, KIETOYHBIN,
OpraHU3MEeHHbIH,
TOMYJISIIHIOHHO-BU/I0BOH,
3KOCHCTEMHbIH,
O6rochepHsbIit.

P: ymenue onpenensars
IeJIb YPOKa U CTaBUTh
3aJa4H, HEOOXOMUMBIE IS
ee JIOCTIDKEHHSI.

IT: ymenue paborats ¢
Pa3NUYHBIMHA UCTOYHUKAMH
nH(popManuK, OTIENSATH
TJIaBHOE OT BTOPO-
CTEIIEHHOT0. YMeHHue
CTPYKTYPHPOBATh y4eOHBIN
MaTepuall, 1aBaTh
OIpe/ieNeH s OHSTHSIM,
CaMOCTOSITEIILHO
COCTaBJISITh KOHCTIEKT
YpOKa B TETpaju.

K: ymenue BocnpuHUMaTh
nH(popMaIuIo Ha CIyX.

[To3naBatenbHBIN UHTEPEC
K €CTECTBEHHBIM HayKaM.
[Tonnmanue MHO-
roo0pasus U eIUHCTBA KH-
BOM IIpHUPOABI HA
OCHOBAHUY 3HaHMH O TIpU-
3HaKaXx >KUBOTO

2(2) MeTtons! Hccae0BaHus B OmnpenensoT NOHATH, Ha3bIBaTh METOJbI P: ymenue onpenenstsb YUHuThCS HCTIOIB30BAThH
Ouonorun (dopmupyemble B X0z W3y4eHUS KUBOU NPUPOABI | LieJb paOoThl, IVIAHUPOBATh | CBOM B3IVISAIBI HA MUP UL
U3YYCHUS TEMBI: «HAYKay, XapaKTepU30BaTh METOIbI 9TaIbl €€ BHIIOIHEHUS U OOBSCHEHNUS PA3IMYHBIX
«HAYYHOE HCCIIEOBAHUE, HCCIIEIOBAHUS B OMOJIOTHH: | OLIEHUBATH IOITYyYECHHbIE CHUTYallUi, pelIeHus
«HAYYHBIH METOI», «HAYJHBIH | HaOJIONEHHE, SKCIIEPUMEHT, | Pe3yabTaThl. BO3HHUKAIOIIUX NTPOOJIEM H
(baxTy, «HabIIOACHHEY, CpaBHEHHE, OIHCaHHE, I1: ymenue paborats ¢ W3BJICUCHUS )KU3HEHHBIX
«OKCIIEPHUMEHT», «THIIOTE3ay, HCTOPUYECKUI METOL; Pa3IMYHBIMH HCTOYHHKAMH | YPOKOB
«3aKOHY», KTEOPHSD». OCHOBHBIE 3Tallbl HAYYHOrO | HH(OpMAIHH,
XapakTepu3ylOT OCHOBHEIE HCCIIEIOBAHUSL. OCYILIECTBIISITH CMBICTIOBOE
METOZBI HAYYHOT'O II03HAHUS, YTEHHUE, OTICIATH TTIaBHOE
9Tanbl HAYYHOT'O OT BTOPOCTENEHHOTO,
HCCIIeIOBaHHUSI. ONPEeNeTISITh KPUTEPHH IS
CaMocCTOATENbHO XapaKTePHCTUKH
(hopMyTHPYIOT TIPOOIIEMBI MIPUPOAHBIX OOBEKTOB
HCCIIEeIOBaHMSI. K: ymeHne BocipHHUMATD
CoCTaBJISIOT MOATANHYIO HHPOPMALINIO HA CITYX,
CTPYKTYpY OyIyIIero paboraTh B cocTaBe
CaMOCTOSTEIIBHOTO TBOPYECKHX TPYIII
HCCIIIOBaHHS
3(3) CyIIHOCTB MOHATHSA «OKU3HBY. | OIpemensioT MOHATHS, Ha3bIBaTh OOIIME MPU3HAKK | P: yMEHHE ONpenemsTh Oco3HaBaTh cBOU

CBoiicTBa )XHMBOTO. YPOBHHU

(dhopMupyemsbIe B X0z1€

(cBoiicTBa) )KUBOTO

OcIb pa6OTBI, IJIAHUPOBATH

HMHTCPCChl, HAXOAWUTH U




OopraHusanuu JKHBOI IIpUpo bl

H3Y4YEHUS TEMBI: «KU3HBY,
«GKU3HEHHBIE CBOWCTBAY,
«OHONOrMYeCcKre CUCTEMBI»,
«0OMEH BEIEeCTBY, IPOLECCHI
OMOCHHTE3a M pacrauay,
«pa3zpaXxMMOCTb,
«Pa3MHOXEHHUE»,
«HACNEICTBEHHOCTHY,
«U3MEHYMBOCTBY, «Pa3BUTHEY,
«YpOBHH OpraHU3alUU
JKUBOTO).

JlaroT xapakTepucTUKy
OCHOBHBIX CBOWCTB JKHUBOTO.
OOBSICHSIFOT IPUYMHEI
3aTpyAHEHUH, CBA3aHHBIX C
OIpeieNIeHUEeM MOHATHUS
<OKU3HBY.

IIpuBoasaT npumepsl
OHMOTOTHUECKUX CUCTEM
Pa3HOr0 YpOBHS OpraHHU3alluy.

opraHuzMa
XapaKTepHU30BaTh CBOWCTBA
JKHBOTO OpraHn3Ma (Ha
KOHKPETHBIX TIPHMepax);
MPOBOJIUTH CpPaBHEHHE
>KUBOM U HEXXUBOU
MaTepuH,

STAIbI €¢ BHITOJTHECHUS U
OIICHUBATH MOJTYJYCHHBIC
PE3YABTATHI

IT:

‘YMeHue, CpaBHUBATD,
KJIaccH(UIIMPOBaTh U
0000111aTh TOHSITHSA
;Kommynukatusueie YY1
OTcTanBaTh CBOKO TOUKY
3pEHUs], TPUBOIUTH
apryMEHTEHI, TOJITBEPIKIast
ux (aKTamu.

YYHTCSI KpUTHIHO
OTHOCHUTBCS K CBOCMY
MHEHHIO, C TOCTOMHCTBOM
MPU3HABATH OIIHOOYHOCTh
CBOETr'0 MHEHUS (eCJId OHO
TaKOBO) M KOPPEKTUPOBATh
ero

n3y4aTh B yUeOHHKAX
MaTepuai (13
MaKCHMyMa), MMEFOIHH
OTHOIIIEHHE K CBOUM
UHTEpECaM.

MouieKkyJIspHbIii YypoBe

Hb - 10 yacosB

1(4)

MonexynspHblil YpOBEHb:
o01Iast XapaKTepUCTUKa

OnpenensioT MOHATHS,
(opMupyemsie B X071
U3YdCHUS TEMBI:
«OpraHMYeCKUe BELIECTBaY,
«0enKn», «HyKIEHHOBbIE
KUCIIOTBD», «yTIJIEBOMBD»,
<OKUPBI (JTUMAABL)»,
«OMOTIOTIMEPBDY,
«MOHOMEPBD).
XapaKTepu3yroT
MOJIEKYJISIPHBII YPOBEHb
OpraHH3aIlH )KUBOTO.
OmnuceIBarOT 0COOEHHOCTH
CTPOCHUS OPTaHUUECKUX
BEIIECTB KaK OMOIIOIMMEPOB.
OOBACHIIOT IPUIHHBI
HU3y4EHUs CBOMCTB
OpraHWYeCKUX BEIIECTB
MMEHHO B COCTaBE KIIETKH;
pazHooOpa3us CBOMCTB
OHOTIONMMEPOB, BXOIAIINX B
COCTaB JKHMBBIX OPTaHU3MOB.

JlaBaTh OIpe/IeeHIe
TEepPMUHAM; TIEPEUHUCIIT
3JIEMEHTHI,
npeoOaaromye B cocTaBe
JKUBBIX OPTaHU3MOB, HX
CBOICTBA 1 3HAUYCHUE
XapaKTepHu30BaTh
0COOEHHOCTH CTPOCHUS
MOJMMEPOB U BXOMAIINX B
UX COCTaB MOHOMEPOB;

AHaMM3UPYIOT TEKCT yIeOHUKA

IP: yMEHHe OTIPEETIATh LIENb
pabOTBI, TIIAHMPOBATH ITAIIBI €€
BBITIOJTHEHHS ¥ OIICHUBATB T10-
ITyqeHHBIE pe3Y/IbTaThL

IT: ymerue paboTath ¢
Pa3TMIHBIMHI UCTOYHIKAMH
I/H{(bopMaLu/H/I, OCYIICCTBIATH

CMBICIIOBOC yTeHHE, OTAEIATD
FTAaBHOE OT
BTOPOCTEIIEHHOT O,
oTpeensTh KPUTEPUH IS
XapaKTEPpUCTUKHU IIPUPOIHBIXN
00BEKTOB

K:yMeHHe BOCTIPHHUMATH UH-
hopMarmiro Ha cIIyx, paboTaTh B
COCTaBE TBOPYECKHIX TPYIIIL.

YYUTBCS HCIOIB30BAThH
CBOM B3IVISIABI HA MUD JUIS
OOBSICHEHUS PA3IMUYHBIX
CUTYyallui, perieHus
BO3HUKAIOITNX MPOOJIEM U
M3BJICYEHUS JKU3HEHHBIX
YPOKOB

YuuThcs MpU3HaBaTh
[IPOTUBOPEYUBOCTD U
HE3aBEPIICHHOCTb CBOUX
B3IJISI1I0B HA MHD,
BO3MOXHOCTh UX U3MCHCHMUS




C LIENBI0 CAMOCTOSATENIBHOTO
BBISIBJICHUS OMOJIOTTIECKIX
3aKOHOMEPHOCTEH

2(5) VYrneBoasl OnpenenstoT NOHATHS, JIaBaTh ONpeJIEIeHNE . Oco3HaroT 1
(hopMupyemsbie B x071€ TEpMHUHAM; [IEPEUUCIIATh | PrymMeHieopranu3oBarh OCMBIC/IUBAIOT
M3yYEHUsI TEMBI: «YTJIEBOIbI, BEILIECTBA, BXOAIINE B BBITIOJTHEHUE 33/1aHUI uH(OPMALHUIO 0
WM Caxapuibl», COCTaB YTJICBOJIOB; yumrens. Pa3BuTre HABBIKOB | XapaKTEpHBIX
«MOHOCAXapuabl», OCHOBHBIE (DYHKIHH CaMOOLIEHKY ¥ CaMOaHaIn3a | OCOOEHHOCTAX
«Icaxapuab», YIIJIEBOJIOB; TPYIIIIBI IT'ymeHue jaBath YIIUIEBOJIOB
«TIOJIUCAaXapUAbD), «pub0o3ay, YITIEBOJIOB OIIpPE/IENICHHS TIOHSITHSIM, Pednexcupytor,
«Je30KCUPH003ay, (TIII0K03a», XapaKTepHU30BaTh KJIACCU(PHUIMPOBATh OLIEHHUBAIOT PE3YJIbTATHI
«(pyKTO3a», KTaIaKTO3a», 0COOEHHOCTH CTPOSHHUS 00BEKTI, ONPEIeNATh JIeITEIbHOCTH
«caxapo3ay, «MajJbT03a, YITIEBOJIOB, OCHOBHBIE KPHUTEPHH JIIsI Kilaccu(HKa-

«JIAKTO3a», KKpaxmai, (hyHKIIMK yTIeBOIOB MM OOBEKTOB.
«TJIMKOT€HY, «XUTHHY. (IPUBOIUTE TIPUMEPHI). K:ymenue ciyrars v 3a/1aBath
XapakTepu3ylT COCTaB OOBSCHSTD BOIPOCHI YYUTENIO U OJTHO-
CTpOEHHE MOJIEKYJ YIJICBOJOB. IPHHAUISKHOCTb KJIaCCHUKaM
YcraHnaBauBaOT MPpUYUHHO- YriaeBoaoB K

CIIEJICTBEHHBIE CBSI3U MEXKIY Ouomornexynam

XUMUYECKUM CTPOCHHUEM,

CBOMCTBaMH U (QYHKLIUSIMU

YITIEBOJIOB HAa OCHOBE aHAJIM3a

PHCYHKOB U TEKCTOB B

yueOHHUKe.

IIpuBonsaT npumepsl

YITIEBOJIOB, BXOASIIHX B

COCTaB OPTraHU3MOB, MECTa HX

JIOKaJIM3aliy 1

OHOJIOTHUECKYIO POJIh

3(6) JIunupsl OmpenensoT IOHATHS, JIaBaTh ONpeAeIeHne OCO03HaIOT 1
(dopmMupyemble B X0z TepMUHAM; [IEPEUUCIIATH PrymerveopranmoBath OCMBICIIUBAIOT
W3YYEHHS TeMBL: <«JTHIHIbD», BEILIECTBA, BXOIAIIHE B BBITIOJTHEHNE 33 [aHAN UH(POPMAIHUIO O
<OKHPBD», «TOPMOHBD, COCTaB MOJIEKYIIBI yuuTenst. Pa3sBuTiie HABBIKOB | XapaKTepHBIX
«QHepreTrdecKas QyHKIHS OOJBIIMHCTBA JIUIHIOB. CaMOOLICHKH U ca- 0COOEHHOCTSX JIMIHIOB
JHMIHAOBY, «3alacaronias HaspBath QyHKINM MOaHaJK3a. Pedrexcupyror,
(GYHKLWS JTATIAIOBY, JMIHAOB IT'ymenue iaBath OLICHUBAIOT PE3YJIbTATHI
«3amuTHas QYHKIHUSA XapaKTepH30BaTh OIIpeIeIIeHIs TTIOHSATHSM, JeATEIbHOCTH
JMIHAOBY», «CTPOUTEIbHAS 0COOEHHOCTH CTPOCHHUS KJIaccu(puIIp OBaTh

(hYHKIWS TATTHIIOBY,
«perynsaTopHas GyHKIusI
JTUTTAIOBY .

JlaroT XxapaKTepuCTHKY COCTaBa
W CTPOCHUS MOJICKYJT JITTH/IOB.
Y cTaHaBIUBAIOT MMPUIHHHO-

JTUMAIOB, UX (QYHKITUH.

OOBEKTHI, OTPENENSITh
KpUTEpHH IS KIaccupuka-
M O0BEKTOB
K:ymenue ciyiars u
3a/1aBaTBONPOCHI YUHUTEIIO 1
OIHOKJIACCHUKAM




CIIE/ICTBEHHBIE CBA3U MEXKITY
XUMHUYECKUM CTPOCHHUEM,
CBOMCTBaAMH U (QYHKITUSIMHU
YIJIEBOJIOB HAa OCHOBE aHAJH3a
PHUCYHKOB U TEKCTOB B
y4eOHHKE.

[IpuBOIST IPHUMEPHI JTHUITHIOB,
BXOJIAIIUX B COCTAB
OpraHU3MOB, MECTA HUX
JIOKJTU3AIMU 1
OUOJIOTHYIECKYIO POJTb.
OO6cyxIarT B Klacce
po0OJIEMbI HAKOIUIEHUS KUPOB
OpraHu3MaMH B IIENIAX
YCTaHOBJICHUS TIPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH B
PUPOJIE

4(7) CocraB u cTpocHHE OEIKOB OnpenenstoT MOHSATHS, Ha3bIBaTh MOHOMEP PrymereopranizoBarhb OCMBICITHBAIOT TEMY
(dhopmupyemsblie B x071e 0ENKOBOM MOJNIEKYIIBI U €ro BBITIOJTHEHUE 33/IaHUI ypoka
W3y4YEHUsI TEMBI: «OEJIKU, WITH COCTaBJIAIOIINE; YPOBHU yuurens. PazButre HaBbIKOB OcCo3HaIT U
HPOTEUHBD», KIPOCTHIE U OpraHu3aLuy OeIKoBOM CaMOOLICHKH U ca- OCMBICITUBAIOT
CIIOKHBIE OeNKn», MOJICKYJIB; MOaHaJ3a. nH(OPMALHUIO O
«aMHHOKHCIIOTBD, XapaKTepH30BaTh IT'ymenue iaBath XapaKTEePHBIX
«TIOJUMENTHI, KTIEPBUYHASL 0COOEHHOCTH CTPOCHHUS OIpeIeIIeHNS TOHATHUAM, 0COOEHHOCTSX 0OENKOB
CTPYKTypa OenKoBy, MOHOMepa Oenka u KJIACCU(PUIPOBATh
«BTOPHYHAS CTPYKTYpa 0ENKOBOW MOJIEKYJIbI B 00BEKTHI, ONpeeNATh
OCIIKOBY», «TPETUYHAS 1eJI0M; OOBSICHATH MPOLIECC | KPUTEPUH I KIacCH(pHKa-

CTPYKTYpa OEelKoBY, 00pa3oBaHus NEeNTHIHOM MU OOBEKTOB.
«4eTBEepTHYHAs CTPYKTypa CBSI3H, ITPOLIECC

6enKoBy. XapaKTepu3yoT o0pa3oBaHus OENKOB K:ymenue cityrmiath v 3a/1aBaTh
COCTaB U CTPOEHHUE MOJIEKYI Pa3IMYHBIX YpOBHEH BOIIPOCHI YYHUTENIO M OIHO-
0eJIKOB, TPHINHEI BO3MOXKHOT'O OpraHU3aLiH. KJTaCCHUKaM
HapyLIEHUs] TPUPOAHON

CTPYKTYpBI

(meHaryparmmm) O6EIKOB.

IIpuBonsaT npumepsl

JIeHaTypannuu OEIKOB

5(8) OyHKIMU GENKOB Y craHaBIMBAIOT IPHIUHHO- NepedncisTh QyHKINT P: ymeHue opraHu3oBaTh OCMBICTHBAIOT TEMY
CIIEICTBEHHBIE CBS3U MEXITY 0CIIKOB B OpraHU3Me BBITIOJTHEHHE 38 JaHUI ypoka
XHUMHYECKHM CTPOCHHUEM, XapaKTepH30BaTh yuntens. Pa3Butue OcCo3HaoT 1
cBoiicTBaMH U QYHKIUSIMHU 0COOEHHOCTH CTPOCHHUS HaBBIKOB CAMOOIICHKH U Ca- | OCMBICIUBAIOT
0eJIKOB Ha OCHOBE aHaJIH3a MOHOMepa Oenka u MOaHAIIU3a. UH(OPMAIIUIO O
PHCYHKOB M TEKCTOB B 0eIIKOBOW MOJICKYJIBI B [1: ymeHue 1aBath XapaKTePHBIX




y4eOHHKE.

[puBonsT npuMepsI OENKOB,
BXOJISIIIMX B COCTaB
OpraHM3MOB, MECT X
JIOKAJIU3aIMU U
OUOJIOrIYecKOil ponu

EeNoM; O0BSICHATE TIPOIECC
00pa3oBaHUS MENTUIHON
CBSI3H, TIPOILIECC
00pa3oBaHUs OCITKOB
pa3IMYHBIX YPOBHEH
OpraHH3aIH.

OIpeIeeHHs IOHSTHSIM,
Kaccu(uIpoBaTh
00BEKTHI, ONPEAEITATH
KPHUTEPHH JUIS

KIaccupuKaImu 00bEKTOB.

K: ymenue coymats u
3aJaBaTh BOIIPOCHI
YUUTEIIIO U OJJHO-
KJIaCCHUKaM

0CO0EHHOCTIX OEIIKOB

6(9)

HyKJ'IeI/IHOBI)Ie KHUCJIOTBI

OrnpenenstoT NOHATHS,
(dhopmupyemsblie B xoz1e
W3y4EHUs] TEMBI:
«HYKJICMHOBAs KHCIIOTay,
«J1€30KCUPHOOHYKIIEHHOBAS
kuciora, uin JJHK»,
«pHOOHYKJIEUHOBAsI KUCIIOTA,
niu PHK», «a3oTucteie
OCHOBaHHUS», «aJACHUHY,
«TyaHHUH», «[JUTO3UHY,
THUMHHY, Kypalu),
«KOMIIJIEMEHTapHOCTbY,
«tpancnoptaas PHK (TPHK)»,
«pubocomuas PHK (pPHK)»,
«uHpopmarmonHas PHK
(mPHK)», «mykneotun,
«nBoiiHas crimpais JJHK».
JlaroT XapakTepuCTHKY COCTaBa
U CTPOEHUS MOJIEKY
HYKJIEWHOBBIX KHCIIOT.

Y cTaHaBIMBAIOT NPUIUHHO-
CIICICTBEHHBIE CBSI3U MEXIY
XMMHYECKUM CTPOCHHEM,
CBOWCTBaAMH U (HYHKIUSIMHI
HYKJIEWHOBBIX KHCIIOT Ha
OCHOBE aHaJIN3a PUCYHKOB U
TEKCTOB B yICOHUKE.
IIpuBonsaT npumepsl
HYKJIEWHOBBIX KHCIIOT,
BXOJAIINX B COCTaB
OpraHn3MOB, MECT UX
JIOKJIM3AIHN 1

JlaBaTh ONpe/eNieHne
TepMuHaM. [lepeuncnsth
THITBI HYKJIENHOBBIX
kucnot; ¢pyakiun JJHK u
PHK; tune PHK. Ha3biBath
COCTaBJISIFOLIIE MOHOMEPOB
JHK u PHK
XapaKTepu30BaTh
0COOEHHOCTH CTPOCHHUS
HYKJIEHHOBBIX KHUCIIOT
(IIHK, PHK), 00BbsIcCHATH
MPUHLUI
KOMIUIEMEHTapHOCTH;
¢ynkipm JJHK u
PHK (pa3nu4HbIX THITOB
PHK);

P: onpenensior 1ens
paboThI 1 OCYIECTBISIIOT
TIOUCK U OTOOp
HEOOXOAUMOM
nHpopmanuu

K: 3a7at0T BOMpOCHI,
Bpra)KaIOT CBOH MBICJIN

Oco3HaHue €IUHCTBA KAUBOH
TIPUPOITBHI HA OCHOBE 3HAHHUI
0 HYKJICMHOBBIX KHACJIOTaX




OMOIOTNIECKON POIH.
CocraBnsioT 1wiaH naparpada
yueOHMKa. Pemaror
Ouonornueckue 3anayun (Ha
MaTeMaTHYeCKUi pacyeT; Ha
NpUMEHEHHE TPHHIIHIIA
KOMIUIEMEHTapHOCTH)

7 AT® u npyrue opranndeckue | OnpeaenstoT MOHATHS, JlaBaTh ONpe/eNieHne P: xoppekTupytoT cBon Pednexcupyitor,
(10) COETMHEHUS KJIETKU (hopMupyemsbie B x071€ tepmuHaM. [lepeuncnars | 3HaHUA OLIEHMBAIOT PE3YIBTATHI

W3y4EHUs] TEMBI: COCTaBIIAIONLIME HyKIeoTuAa | I1: aHaIU3UPYyIOT JIeSITeIbHOCTU

«aneHo3uHTpuUdochar ATO (A1, AMD); MOJTyYEHHBIE 3HAHMSI,

(ATD)», «anenozunandocdar pa3jIn4yHbIE TPYIIIbI BBIJICIIAIOT IVIABHOE,

(ALD)», BUTaMHUHOB BTOPOCTENEHHOE

«aneHoznHMoHodocdar XapaKTepu30BaTh P: ouenuBatot

(AM®D)», «makpodprudeckas 0COOEHHOCTH CTpOE- COOCTBEHHBIC PE3YJIbTATHI

CBSI3bY, <OKMPOPACTBOPUMBIE Hust Moniekyasl AT® (Al®, | K: BbIpakaroT B OTBETax

BUTaMUHBD?, AMO®); ee cBoiicTBa U CBOM MBICIIH

«BOAOPACTBOPHMEIE ¢dyHKIK (0OBIICHATH POJIb

BUTaMUHBID». XapaKTepU3yloT MaKpOIPIHYECKOI CBS3H).

COCTaB M CTPOECHUE MOJICKYJIBI

ATO.

IIpuBonsaT npumepsl

BUTaMUHOB, BXOJSIILHUX B

COCTaB OpPTraHU3MOB, U UX

OHMOTOTHYECKOM PONH.

I'oToBAT BBICTYIIIIEHUE C

COOOIIIEHHEM O PO

BUTaMUHOB B

(yHKIIHOHUPOBAHUH

OopraHu3Ma 4ejoBeKa (B TOM

YHCIIE C UCTIOIb30BaHUEM

KOMITBFOTEPHBIX TEXHOJIOTHH).

OO6cy)IaroT pe3ylbTaThl

paboTHI ¢ OTHOKIACCHUKAMHU
8 buonornaeckue katanuzarops! | IloHATHE 0 KaTamu3aTopax. OmnpenemnsroT HOHATHS JlaBaTh ONpeCICHNE P: KOppeKTUpPYyIOT CBOU
(11) Bronorndeckre kaTanmu3aTopel. | GOpMHpYEMBIE B XOI€ tepmuHaMm. [lepeuncrars 3HAHUA

®epment. KodepmeHT.
AKTUBHBIN IIEHTP (hepMeHTa.
Jlabopamopuas paboma
Pacwennienue nepokcuaa
BOzOpona hepMEHTOM
KaTaja3on

W3Y9IEHUS TEMBbI:
«KaTanu3aTopy,
«pepMeHTY, «KohepMeHT»,
«aKTUBHBIA LEHTP
(hepmeHTaY.
XapakTepu3yroT poiib
OMOMOTHIECKUX
KaTaJIM3aTOPOB B KIIETKE.

(hakTopsl,
00€eCTIEUNBATOIIIE
CKOPOCTb
(hepMEHTaTUBHBIX PeaKIUii
XapaKTepHU30BaTh CBOICTBA
(hepMEeHTOB, MEXaHU3M
JIeWCcTBHS (PEpPMEHTOB,
00BSCHSTH 00pa3oBaHKe

K: B3auMoOOIIeHKa
1I: ananu3upyot
MIOTyYCHHBIC 3HAHUS,
BBIJICJISIOT TJIABHOE,
BTOPOCTEIICHHOE

K: BBIPAXKAarOT B OTBETAX
CBOM MBICIIN




OMUChIBAIOT MEXaHU3M
paboTsl pepMEHTOB.
[puBonst npumMepsl
(hepMeHTOB, HX
JIOKaJIM3alli B OpPraHu3Me
U X OMOJIOTUYECKON POITH.
Y cTaHaBIUBAIOT TPHIUHHO-
CIIEJICTBEHHBIC CBS3U
MEXAy OEIKOBOM MPHUPOIOH
(hepMeHTOB U
ONTHUMAJIBHBIMH YCITOBHAMH
ux (GyHKIIMOHUPOBAHUS.
OtpabaTbIBalOT yMEHHs
(hopMyITUpOBATH THUIIOTE3HI,
KOHCTPYHPOBATh,
MPOBOJAUTH SKCIICPUMEHTEI,
OLI€HUBATH TTOJTYUCHHBIC
pe3yabTaThl Ha OCHOBE
coziepkaHus 1abopaTopHOi
paboThI

KOMIUTEKCa «(epMEHT —
BEIIIECTBOY»; POJIb
(hepMEHTOB B OpraHusme

9 Bupycst Bupychl. Kancua. Camoc6opka | OnpenenstoT moHsATHS, MEPEYNCIIATh JIEMEHTHI,
(12) BUPYCHBIX dacTull. L{uxn (dopmupyemble B X011 BXOJISIIIIUE B COCTAB P: ymenvie onpeiertsITh 11ei1b
pas3BUTHsI BUpyca U3Y4CHUS TEMbI: «BUPYCHI», BUPYCHOH YaCTHLIBL, PabOTb, IIAaHUPOBATH JTAIIBI
«KaTCHI», «CaMOCcOOpKay. croco0bl 6OpBLOBI CO €¢ BBINOJIHEHUSA U
XapaKTepu3yroT BUPYChI CIIUdom OLIEHMBATb TOJTy4EHHBIE
KaK HeKJIETOYHbIE (hOPMBI XapaKTepU30BaTh Ppe3yibTathl..
JKU3HH, ONHUCHIBAIOT IIUKIT 0COOEHHOCTH CTPOCHHUS U IT:ymerme paboTats ¢
pas3BUTHS BUpYCa. (yHKIMOHUPOBaHHS Pa3IMYHBIMHM HCTOYHUKAMH
OnwuceIBarOT 00K TIaH BHPYCOB; OCOOCHHOCTH ur(opMaIH,
CTPOCHHS BUPYCOB. Pas3iInYHbIX BUPYCHBIX OCYIICCTBJIATH CMBICIOBOC
IIpuBonsar npumepsl 3a00JIeBaHU U UX YTEHHE, OTHENATh INIABHOE
BHPYCOB U 3a00JIeBaHUH, NpO(QUIAKTHKH, CTTIOCOOBI OT BTOPOCTENEHHOT O,
BEI3BIBAEMBIX UMHU. 60ps6s1 co CITNTom. olpeeNniTh KpUTEpHH
OO6cyKaroT mpodIeMbl JUISL XapaKTepHCTHKH
MIPOUCXOXK/ICHNS] BUPYCOB PUPOHBIX 00HEKTOB
K:ymeHnune BocipuHUMATh
nH(pOpMALHIO Ha CITYX,
pabotarts B cocTaBe
TBOPYECKUX IPYIIIL.
10 O6o0maron il ypox OnpenensroT MOHSATHS, JTaBaTh OTIpeJICIICHNE P:YmMeroT oprann3oBeIBaTh
(13) copMHUpPOBaHHBIE B XOJIC TepmuHaMm. Ha3siBath BBINOJTHEHHE 331aHUH

N3Y4YCHUA TCMBI.

MHOI'OMOJICKYJISIDHBIC

YUHUTCIIA, aHAJIM3HUPOBATH




JaroT oneHKy
BO3pAacCTaloIIed poiIu
€CTECTBECHHBIX HAYK U
HAaY4YHBIX UCCIICIOBAHMUIT B
COBPEMEHHOM MHpE,
HOCTOSHHOMY IIpOLiecCy
9BOJIFOLIMY HAYYHOT'O
3HaHUS.

OtpabaTbIBaloT yMEHHS
(hopMynHpOBaTH THIIOTE3HI,
KOHCTPYUPOBATh,
MPOBOAUTH IKCIIEPUMEHTHI,
OLIEHHBATh MONYUYCHHBIC
PE3yAbTaTh

KOMILJICKCHBIE CHCTEMBI;
MEePEYNCIITh UX CBOWCTBA
Y 3HAYCHHUE
XapaKTepH30BaTh
0COOEHHOCTH CTPOCHHUS
(YHKIMOHUPOBAHHS
MHOTOMOJEKYIISIPHBIX
KOMILIEKCHBIX CHCTEM,
OOBSICHSTB HX CBOWCTBA,
3HAYCHHUE

Ppe3yJIbTaThl CBOEH pabOTHI
Ha ypOKe.

IT: Ymeror
BOCIPOH3BOJIUTH
nH(pOpMALUIO 110 TAMSITH,
JlaBaTh ONpeesieHne
MOHATHSAM, CTPOUTH
pedeBble BBICKa3bIBaHUS,
yCTaHaBJIMBATh IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U.
K: Ymenue paboraTs B
rpymmnax, 00CyXI1aTh

Knerounslii ypoBeHs - 14 yacoB

1 Kierounslii ypoBeHb: o01mas OnpenenstoT MOHATHS, Ha3bIBaTh (haMUIUH YuuThCs OCMBICIUBATD
(14) XapaKTepUCTHKA (dhopmupyemsblie B x071e BEJIMKHUX y4YEHBIX- P: ymenue BbIOMpaTh 3HAYUMOCTb JJAHHOU TEMBI,
N3Yy4YCHUS TEMBI: «KIIETKa», MHKPOCKOIMHUCTOB, BHECCIIINX CaMOCTOATCIIbHBIC YYUTHCS UCII0JIB30BaTh
«METOAbI U3YUCHUS KIICTKN, CBOH BKJIa[J B U3Y4YC€CHUC CpeacTBa JOCTUKCHUA CBOM B3TJIAbI JJIs
«CBETOBasi MUKPOCKOIIHUSI, KJIETOK, aBTOPOB KJIETOYHOM LEeIH peuienust mpodiieM u
«3JIEKTPOHHAsI MUKPOCKOIIHUS», | TEOpUH IT: ymeHue HaxonuThb W3BJICUCHUS KU3HEHHBIX
«KIICTOYHAsL TEOPHSD». XapaKTepHU30BaTh OCHOBHbBIC HYKHYIO HH(POpMaLHUIo YPOKOB
XapaKTepus3yroT KIETKY KaK MIOJIO’KEHUS KIIETOYHOU K ymenune
CTPYKTYPHYIO U teopun. IIpoBonuts KOPPEKTHPOBATh CBOU
(YHKIMOHANBHYIO €AUHUILY CpaBHEHHE CTPOCHHUS 3HaHUs, B3aMMOOLICHUBATh
JKHU3HHU, €6 XUMUYECKHUI COCTaB, | MIPOKAPHOTOB U Jpyr apyra.
MeTonbl n3ydeHus. OObACHIIOT | 3YKapHOTOB, PACTHTEIbHON
OCHOBHBIE ITOJIOKEHUS Y )KUBOTHOM KJIETOK
KJIETOYHON TEOpPHH. (aBTOTpOdOB M
CpaBHHUBAIOT MIPUHIIHIIEI rerepoTpodoB).
PpaboThI 1 BO3MOXHOCTH
CBETOBOM U JIEKTPOHHOMN
MHUKPOCKONNYECKONH TEXHUKH
2 OO011ye CBENEHNS O KIIETKAX. OnpenensroT MOHATHS, JTaBaTh OTpeJIeIeHIe P- ompenenstoT nens OCMBICIIUBAIOT STUHYIO
(15) Kierounas memOpana (hopmupyembIe B X011 TepmuHaM. Ha3piBath paboThL,, KOPPEKTUPYIOT | MPHUPOTHYIO IEIOCTHOCTH

M3Y9EHUS TEMBIL:
IATOILIA3MAY, «SIAPOY,
«OpTaHOHIBD», «MeMOpaHa,
«KIJIETOYHAS MeMOpaHay,
«(aromuTo3y», «ITMHOIUATO3Y.
XapakTepu3yroT U CPABHUBAIOT
TporieccH (haronurosa u
MMMHOLIUTO34.

OnKCHIBAIOT 0COOEHHOCTH

COCTaBJISIIOLLIME HAPYKHOM
KJIETOYHOW MeMOpaHFI,
COCTaB COZIEPKUMOTO SIIpa
XapaKTepPHU30BaATh CTPOCHHE
KIICTOYHOWH MeMOpaH#I,
(hyHKIIMM HapyKHOM
MeMOpaHbI KIIETKH,
CIOCcOOBI IPOHNUKHOBEHUS
BEILECTB BHYTPh KJICTKH

3HaHMA.
[1- ananu3upyrot
MOJYYCHHBIC 3HAHUS U
TG PepeHIIPYIOT
MIOJTYYCHHBIC 3HAHUSL.

K ymenue
KOPPEKTHPOBATh CBOU
3HAHMS, B3aHMOOIICHUBATh
JIPYT Ipyra - BBIPAKAIOT




CTPOEHHUS YacTel u
OpPraHOUOB KIIETKH.
YcraHaBnuBaOT NPUIUHHO-
CJIEJICTBEHHBIE CBSA3H MEXKTY
CTPOEHHEM KJIETKH U
OCYILIECTBIICHUEM €10
nporeccoB aronurosa,
CTpOCHUEM H (QYHKIUIMU
KJICTOYHOW MEeMOpaHEI.
CocraBnsiioT miaH naparpada

(daronnTo3, MUHOIKUTO3.

CBOH MBICJIN.

T"onpmku. JInzocomsbl

U3Y4IEHUS TEMBI:
«9HJIOTUIA3MATHYECKas CEThY,
«prOOCOMBD), «KOMILIEKC
T"onbmKm», «JIM30COMBI».
XapaKTepu3yrT CTPOECHUE
MIEPEUNCIIEHHBIX OPraHONI0B
KIIETKH U UX (QYHKINH.

Y cTaHaBIMBAIOT MPUIUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXKILY
CTpOEHUEM U QYHKIUSIMHA
OMOIOTNYECKUX CHCTEM Ha
TIpuMepe KIETKH, ee
OpraHOM/IOB 1 BBITTOTHAEMBIX
UMU QYHKITHIH.

MePEUYHCIIATh BUIBI ITACTH]T
XapaKTepU30BaTh CTPOCHHE
OIIC, pubocoM, TH30COM U
JIp. OPraHOWJIOB, UX
dhyakmmn. OOBSICHATD
HaJIN4KE OOJIBIIEro
KOJIMYECTBA MUTOXOHAPHIA
B MOJOJBIX KJIETKaX U B
KJIETKaX C OONBIINMH
JHEPreTUICCKUMU
3arpaTamu

3HAHHUSL.
[1- ananu3upyrot
NOJTy4eHHBIE 3HAHUS U
i depeHnmpyror
MOJTyYEeHHBIC 3HAHHUSL.
BBIPA)XAIOT CBOM MBICIIH
K: ymenne paborats B
TPYIITX, 00CYyXIaTh

3 SAnpo OnpenensroT NOHSTHS, JlaBaTh ONpe/eNieHne P- onpenensiror 11enpb OCMBICITHMBAIOT €INHYIO
(16) (hopmupyemsbie B xoz1e TepmuHaMm. Ha3biBath paboThl,, KOPPEKTUPYIOT | IPUPOAHYIO LETOCTHOCTh

W3y4EHUsI TEMBI: COCTaBJISIFOLIME HAPY>KHOM 3HaHUAL.

«IIPOKAPHOTHI», «IYKAPHOTHI», KJIETOYHOH MeMOpaHbI, I1- ananu3upyror

«XPOMATHHY, «XPOMOCOMBI», COCTaB COZIEPKHMOTO S/Ipa TMOJTyYeHHBIE 3HAHUS U

«KapHOTHUID», «COMaTHYECKUE XapaKTepu30BaTh CTPOEHHE mddepenumpyror

KIETKW, «JIUIIIONIHBIN KJIETOYHOW MeMOpaHsbI, MOTy4YEHHBIE 3HAHUS.

Habop», «KrOMOJIOTUYHbIE (hyHKIMK HapyKHON K ymenune

XPOMOCOMBDY), «TaIUIOUIAHBIN MeMOpaHbI KJIETKH, KOPPEKTHPOBATh CBOM

HabOp XpPOMOCOMY, «TaMEThI», CIoco0bl IPOHUKHOBEHUS 3HaHUs, B3aHMOOLICHUBATh

«SPBIIIKOY. BEILECTB BHYTPb KICTKU JpyT Opyra - BhIPaXkaroT

XapakTepu3yloT CTpOCHUE (parouuTo3, MUHOLMTO3. CBOH MBICIIH.

Apa KJIETKU U €ro CBSI3H €

IHJIOIIa3MAaTHYECKON CEThIO.

Permraror 6uonormueckue

3a/lauy Ha OIpeZIeICHHE YHCIa

XpOMOCOM B TaIlJIONJHOM U

JTUIJIOUIHOM Habope
4 OHI0IUIa3MaTHYECKas! CETh. OmnpenemnstoT HOHATHS, Ha3bIBaTh OPTaHOUIBI P- onpenensttor 11en1b OCMBICIMBAIOT EAUHYIO
)] Pubocombl. Kommiekc (dhopMupyemsbie B x071e KJIETKH, UX (YHKIINY; paboThI, KOPPEKTHPYIOT MIPUPOAHYIO IIETOCTHOCTD




PaboraroT ¢ wuTrocTpanusMu
y4eOHHKa (CMBICIIOBOE YTEHHE)

5 Muroxonapun [Tnactuapr. OnpenensroT NOHTHS, Ha3bIBaTh HJIEMEHTHI, P- onpenensitor nens OCMBICITHBAIOT €INHYIO
(18) Knerounsrii ieHTp. (hopMupyemsbIe B X071 BXOJISIIIME B COCTAB paboTHl,, KOPPEKTHPYIOT MPUPOIHYIO IIEIIOCTHOCTh
OpraHoub! ABHKEHUSL. W3y4EHUs TEMBI: KJIETOYHOTO IEHTPA; 3HAHUA.
Knerounsie BKITFOUEHUS «MHUTOXOH/IPHNY, KKPHUCTBI», MIEPEYHCIIATH OPTaHOU/IbI [1- ananm3upyror
«IUTACTHABIY, «JICHKOIIIACTBI, JIBIDKEHUS; HA3bIBATh TIOJTyYeHHBIE 3HAHUS 1
«XJIOPOTLIACTHI», OpraHoM/IbI mddepeHumpyror
«XPOMOILIACTBD», «TPAHBD), MPOKapHOTHUYECKOH KIIETKU TIOJTyYSHHBIC 3HAHUSL.
«KIIETOYHBIA HEHTPY, - BBIP@)KAIOT CBOHM MBICITH
«IIUTOCKEJIET, XapaKTepHu30BaTh CTPOCHHUE U K- BBICKa3bIBaIOT CBOIO
«MHUKPOTPYOOUKM», (hyHKIIMM KJIETOYHOTO IIEHTpa TOYKY 3pEHHS
«LEHTPUOINY, «BEPETEHO W OpraHOMJIOB JIBHIKCHUS,
JICTICHUS», «PECHUUKIY,
COKTYTHKH», «KIIETOYHbIE
BKJTFOUECHUS.
XapaKTepu3yroT CTPOECHUE
MEPCUNCIICHHBIX OPraHON10B
KJIETKH U UX (QyHKIUH.
YcraHaBnuBarOT IPUYUHHO-
CIIECTBEHHBIE CBA3U MEXIY
CTpOEHHEM U (PYHKLIHUSIMH
OHMOTOTHUECKHX CUCTEM Ha
npuMepe KIETKH, ee
OPraHOMIIOB M BBIIOIHACMBIX
uMH QYHKIMH.
PaGoraroT ¢ mwnmrocTpanusaMu
yueOHHKa (CMBICIIOBOE YTCHHUE)
6 OcoOeHHOCTH CTPOSHUS OnpenenstoT MOHATHS, aBaThCPAaBHUTEIHHYIO OCMBICIIUBAIOT ETUHYIO
(19) KJIETOK 9yKapHOT ¥ IPOKapHoT | GopMHpyeMbIe B XOze XapaKTEePHCTHKY MPOKAPHOT C P- onpenensitoT uennb IPUPOIHYIO LETIOCTHOCTh
U3YyYCHUS TEMBI: BYKapUOTaMH, BBLIEIS paboTEI,, KOPPEKTHUPYIOT
«TPOKAPUOTED», «IYKAPHOTHD, [PH3HAKH IPHUMHUTHBHOCTH 3HAHUSL
«aHa’POOBD», «CIIOPBD». [TPOKapHOT IO CPABHEHHIO C I1- aHamm3upyIOT
XapakTepu3yloT OCOOCHHOCTH —PYKapHOTaMH. NOJTy4eHHBIE 3HAHUS U
CTPOCHUS KJIETOK IPOKAPUOT U i depeHnmpyor
syKaproT. CpaBHHBAIOT MOJTyYEeHHBIC 3HAHHUSL.
0COOEHHOCTH CTPOEHHUS KIETOK - BBIPQ)XAIOT CBOM MBICIIH
C LETIBIO BBISBIICHHS CXOJICTBA K- BBICKa3BIBaIOT CBOIO
W pa3iuyus TOYKY 3pEHHs
7 Obo0maroniii ypox OnpenensroT MOHATHS, JTaBaTh OTIpeIIeIeHIe P:YwMetoT opraHu3oBBIBaTh BriOupatot 1ieneBsie U
(20) copMUpPOBaHHBIE B XOE TepmuHaMm. HazbiBaTb BBITIOJTHEHHE 38 JaHUI CMBICIIOBBIC YCTAHOBKH B

H3yYCHHS TEeMBL.
OtpabaTbIBatoT yMEHHS
(hopMynHpOBaTh TMIIOTE3HI,

0COOCHHOCTH CTPOCHHUS
KJIETOK JKHBBIX

OpPraHru3MOB; MCPCUUCIIATD

YUuTENs, aHAJIIBUPOBATh
PE3YABTATHI CBOCH pabOTHI
Ha YpOKe.

CBOUX JIEHUCTBUIX U
MOCTYIKaX .




KOHCTPpYHUPOBATh, IIPOBOJAUTH
OKCIICPUMCHTBI, OICHUBATDH
TNOJTYUCHHBIC PC3YIIbTAThI

UX CBOMCTBA U 3HAUCHHUE
XapaKTepH30BaTh
0COOEHHOCTH CTPOCHHUS U
(YHKIMOHUPOBaHHS

IT: Ymeror
BOCIIPON3BOJIUTD
nH(pOpMALIUIO 110 TTAMSITH,
JlaBaTh ONpe/eNieHne
TIOHSTHUSIM, CTPOUTH
pedeBbIe BBICKa3bIBaHUS,
yCTaHaBJIMBATh IPUINHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: Ymenue paborats B
rpynnax, o0cyxaaTh

8 AccuMuIsInus u OnpenensroT NOHSTHS, JlaBaTh ONpe/eNieHne P- mnanupyroT n Oco3HaBaTh €MHCTBO U
(21) JUCCUMUIIIIMA. MeTtabonmu3Mm | ¢opMupyemble B XoJie TepMuHaM. [lepeuncnsth MPOrHO3UPYIOT pe3yNbTaT | IEIOCTHOCTh

W3y4EHUsI TEMBI: ATaIbl SHEPTETUIECKOT0 W BHOCST HEOOXOIUMBIE | OKPY)KalOIIero Mupa

«aCCHUMUIISITINSY, o0OMeHa, OCHOBHEBIE JIOTIOJTHEHHSI.

«ITICCUMUITSLISD), npolecchl MeTadboI3mMa [1- HaxozsT 1 OTOMpAIOT

«MeTabonu3my. OOCYKIaI0T B XapaKkTeprU30BaTh OOMEH HEOOXO0/IMMYIO

KJ1acce MpoOIeMHbIe BOIPOCHL, BEILIECTB 1 MPEeBpalleHNe nuHpopmanuio u

CBsI3aHHBIE C TIPOL[ECCAMHU SHEPIHH. CTPYKTYPHPYIOT €e.

oOMeHa BellecTsB B K- BBICKa3bIBaIOT CBOIO

OMOJIOTHYECKHX CUCTEMAaX TOYKY 3pCHUS
9 OHepreTuveckuii oOMeH B kiietke| OnpenessiioT NOHITHS, OOBACHITH B3aMMOCBS3b P- mnanupyrot u Oco3HaBaTh €AUHCTBO U
(22) (dhopMupyemsie B xo1e ACCUMWISILIUK 1 MPOrHO3UPYIOT PE3yNbTaT | IEIOCTHOCTD

U3YyYCHHUS TEMBI: KHETIOJIHOE JHMCCUMMIIALINY, U BHOCAT HEOOXOIMMBIE | OKPY)KAIOIIEro Mupa

KkucnopoaHoe gpepmenratuBHoe | obpazoBanue AT® B xone JIOTIOJTHEHUSI.

pacIleIuIeHUe TII0KO3bD», 9HEPreTH4eCcKoro oOMeHa B I1- HaxonsT 1 OTOUPAIOT

«TIIMKOJIM3», «IIOJTHOE KJIeTKe. XapaKTepr30BaTh HEOOXOAUMYIO

KUCIIOPOAHOE PACILEIUICHHE OOMEH BelIeCTB U nHPOPMALUIO U

TIIIOKO3BD, «KJICTOYHOE IpeBpaLIeHNe YHEPTUH KaK CTPYKTYPHPYIOT €€.

JbIXaHUE». XapaKTepU3yIoT IPOLIECCHI, COCTABIIAIOIINE K- BBICKa3BIBaIOT CBOIO

OCHOBHBIE JTaIIbI OCHOBY TOYKY 3pEHHS

9HEPreTHYeCcKoro oOMeHa B KHU3HEIEATEeIbHOCTH

KJIETKaX OPTraHU3MOB. KIIETKH

CpaBHHUBAIOT YHEPTETHIECCKYIO

3((HheKTHBHOCTH TIIHKOIN3a U

KJIETOYHOT'O JbIXaHHs
10 ®DOTOCHHTE3 U XEMOCHHTE3 OnpenensroT MOHATHS, OOBSCHITH CMBICIT P: Ymets camoctrosTenbHO | OCMBICTHBAIOT IPHYHHEL
(23) (hopmupyembIe B X011 CBETOBOW M TEMHOBOH (a3 O0HapyXHUBATh U pa3zHO00pa3us MPOIECCOB

W3y4CHHS TEMBI: «CBETOBAs
(aza orocuHTE3AY,
«TeMHOBas (aza
(horocuHTE3aY, «POTONH3
BOJIBI», «XEMOCHHTE3Y,
«XeMoTpodb»,
«HUTPUPUIHPYIOLIHE

(horocunTE3a

(hopmupoBaTh Y4EOHYIO
po0IeMy, OIpeaeNsITh
e yaeOHon
JeATEIBHOCTH.
‘YMeTh paboraTh 110 IU1aHY,
CBEpSITH CBOM JICHCTBHS C
LETIbIO U, IPH

MPOUCXOISIIHUX B )KUBBIX
OpraHm3Max




OakTepum». PackpbIBaoT
3Ha4YeHHe POTOCHHTE3A.
XapakTepu3yoT TEMHOBYIO U
CBETOBYIO (ha3bl (POTOCHHTE3
TI0 CXeMe, PUBENICHHON B
y4eOHHKE.

CpaBHHMBAIOT IPOLIECCHI
(hoToCHHTE3a M XEMOCHHTE3a.
Pemaror pacuetHsie
MaTeMaTHYeCcKue 3a/1a4u,
OCHOBaHHBIC Ha (PaKTHIECKOM
OMOJIOrMYecKOM Martepuae

HEOOXOTUMOCTH,
UCTIPaBIISITh OMIMOKH
CaMOCTOSITEIIHHO.

I1. YMmeTs aHanmu3upoBaTh
coJiep)KaHue
JIEMOHCTPAIOHHOM
TaOJIMIBI U PUCYHKOB.

K: Ymers camocTosTensHO
OpraHHM30BHIBAThH YueOHOE
B3aMMOJICHCTBUE MTPU
pabote B rpymme (ape).
OOBEKTHBHO OLIEHHBATh
paboTy 4JICHOB rpymnn

11 ABTOTpOMBI 1 TeTepoTPOdEI OnpenensroT NOHSTHS, JlaBaTh ONpe/eNieHne P: Ymerb camocrosiTenbHo | OCMBICIMBAIOT TPUYHHBI
(29) (dhopmupyemsblie B x071e TepMuHaM. Ha3pIBaTh THITBI OOHapYXHBATh U pa3HooOpa3ust THIIOB
U3Y4YEHUsI TEMBI: «aBTOTPO(BD», MIATaHUS )KUBBIX (hopMupoBaTh y4eOHYIO IIATaHUS KIETKU
«reTepoTPOdhB, OpPraHu3MoB; (a3bl U poOJIeMy, ONpEeNeNsiTh
«POTOTPODGBD, «XEMOTPODBI», MPOAYKTHI JOTOCHHTE3A; 1eb y4eOHOMH
«canpouThD), «apa3uThbI», TPYIIIBI TeTEPOTPOPHBIX JIEATEIIbHOCTH.
«TOJIO30IHOE TUTAHUEY. OpraHu3MOB YMeTb paboTaTh N0 IUIaHY,
CpaBHHBAIOT OPraHU3MBI 110 XapaKTepH30BaTh CBEpATH CBOM ACHCTBHS C
CHoco0y MOTY4ICHUS (ommchIBaTH) 0OCOOCH- LEBI0 U, IPH
NHUTATEIbHBIX BELIECTB. HOCTH UTAaHUS HEO0OXOAUMOCTH,
CoCTaBIIAIOT CXEMY aBTOTPO(HBIX U UCIIPABIIATh OLIMOKH
«Knaccudukanus opraHusmMoB reTepoTpodHbIX CaMOCTOSATENBHO.
0 CII0CO0Y MUTAHUS C OpraHu3MoB (canpoguToB, I1. YMers aHAMHU3UPOBATh
NPUBEICHUEM KOHKPETHBIX [apa3uToB, CHMOMOHTOB), CoZIep)KaHue
IPHMEPOB (CMBICIIOBOE 0COOEHHOCTH MPOLIECCOB JEMOHCTPAMOHHON
YTEHHE) (oTo- 1 XeMocHHTE3A. TaOJIMIBI U PUCYHKOB.
[IpuBoguTh mpuUMEpPHI
pacTutenbHbIX opranu3moB | K: YMers camocrosTensHO
C TeTepOTPOPHBIM THIIOM OpPTaHU30BHIBATh yueOHOE
NIHTaHUH, OPTAaHU3MOB CO B3aUMOJICHICTBUE TIPH
CMEMIaHHBIM THIIOM pabore B rpymre (mape).
MMUTAHUA. OOBEKTUBHO OLIEHNUBATD
paboTy WICHOB TPYI
12 CuHTe3 0EIKOB B KIIETKE OnpenensroT MOHATHS, JTaBaTh OTIpeJIeIeHIe P- Beimerstror u oco3Haror | Oco3HaBaTh €AUHCTBO U
(25) (bopmupyemble B X011 tepmuHaMm. HazbiBaTb TO, YTO YK€ YCBOCHO, LEITOCTHOCTb

N3YUYCHUSA TEMBI. KT'€H»,
«TCHETHYCCKHUMA KO,
(TPUIITIET», KKOOOH,
(TPAaHCKPUILIAI»,
«QHTUKOAOHY, KTPAHCJISIUI»,

JTanbel OMOCHHTE3a OeNKa
(MecTo ocyIIecTBICHUS
TPAHCKPHIIUK U
TPAHCIIALINH)
XapaKTePHU30BaTh

BHOCAT HEOOXOIMIMBIE
nononHenus. I1-
UCCIIEYIOT, HAXOT 1
O0TOMPAIOT HEOOXOANMYIO
nHpopmanuo u

OKPY’Karollero Mupa




«ronrcoMay. XapakTepu3yroT
MPOLIECCHI, CBSI3aHHBIE C
OHMOCHHTE30M OCJIKa B KIIETKE.
OnuchIBarOT MPOLECCHI
TPAHCKPHITIIUK U TPAHCIISIIUN
TPUMEHSISI IPUHITAT
KOMILTIEMEHTAPHOCTH U
FeHETHYECKOr0 KOJIa

(omCHIBATH) TIpOIIECC
O6uocuHTE3a OSITKOB B
kierke. OOBICHITH POITb
TEHETHYECKOT0 KOJa, POiTb

CTPYKTYPHPYIOT €e.

K- CJIIYHIAarOT YYUTECIIA,
OTBCYUAIOT Ha BOITPOCHI

13 Jenenue xinerku. Muros OnpenensroT NOHSTHS, JlaBaTh ONpe/eNieHne P- mnanupyroT n Oco3HaBaTh €MHCTBO U
(26) (opmupyemsbIie B xoz1e TepMuHaM. Ha3bIBaTh a3bl | HPOrHO3HPYIOT PE3YNIbTAT LEJIOCTHOCTh

W3y4YEHUsI TEMBI: «MUTO3», MUTO03a, OPTaHOU/IbI, W BHOCST HEOOXOIUMBIC OKpYXarolIero Mupa

«uHTephazay, «npodazay, Y4YacTBYIOUINE B JICJICHUH JIOTIOJTHEHHSI.

«mMetadazay, «anadazay, KJIETKH [1- HaxopmsT u oTOMparoT

«renoazay, «peayIuIMKalysD», | XapaKTepu30BaTh MEXaHH3M HEOOXO0IMMYIO

«XPOMaTHIBI», KIIEHTPOMEpay, JIeTICHUS KIIETKY; nHpopmanuro u

«BEPETEHO JICTICHUSD». OITHCHIBATH MPOIIECCHI, CTPYKTYPHPYIOT €e.

XapaKTepu3yroT MPOUCXOJAUINE B KaXAOU

OuoNornuecKoe 3HauYeHHe u3 (a3 muto3a. OObSICHATH K- BBICKa3bIBaIOT CBOIO

MHTO3a. OHOJIOrMYECKHI CMBICT TOYKY 3pEHUS

OnuchIBatOT OCHOBHBIE (ha3bl MHTO3a

MHUTO3a. Y CTaHABIUBAIOT

HMPUYUHHO-CIIC/ICTBEHHBIC

CBSI3U MEXIY

HPOJOIKUTENLHOCTBIO

JeTICHUsI KIIETKU U

PO OIKUTENLHOCTBIO

OCTaJILHOTO TIEpHOJa

JKM3HEHHOTO IIMKJIA KJICTKU
14 O6o0mmaronuii ypox 3HATh TEPMUHBI; HA3bBaTh | P: KOPPEKTUPOBATh 3HAHUS | YUHTHCS CAMOCTOSATEIBHO
(27) OpraHoM/bl KJIETKH, TPYIIIIBI U OOBEKTHBHO MX OIIPEIENATh 3HAYMMOCTb

XMUMUYECKHX JIEMEHTOB,
BKJIFOUCHHBIX B
XUMUYECKHUM COCTaB
KJIETOK; TIEPEUHCIIATh TUIIBI
TMUTaHus; Ga3bl MUTO3a
XapaKTepPHU30BaTh CTPOCHHUE,
(hyHKIIMH ¥ XMMUYECKUN
COCTaB KIJIETOK (DakTepui,
TpuOOB, pACTEHUH 1
JKUBOTHBIX );
(aHEpreTUaecKuil u
MIACTHICCKUN OOMEHBI);
CYIIHOCTh MHUTO3a.
[TpuBOIMTH IPHUMEPHI,

OIICHUBATD.
II: ymenne o600maTh 1
CHCTEeMAaTH3HPOBATh
3HAHMS, JIEeNIaTh
3aKIIFOYEHHS U BBIBOJIBI,
CTPOUTD JIOTHYECKOE
paccyxJaeHue.

K : orcrauBas cBOIO TOUKY
3pEHUs], MPUCTYIIUBATHCS K
MHEHHIO JPYTUX
YUaIIUXCs, CIIPABEATINBO U
KOPPEKTHO OLICHUBATh
paboTy OHOKIIACCHUKOB H

U3y4aeMoro, BO3MOKHOCTb
UCIIONB30BaTh CBOX
3HaHUS TPH U3YYCHHH
JPYTUX IPEAMETOB U
pemeHn: OMOIOTMIECKUX
3a1aq




ITOKA3BIBAIOIINE
B3aMMOCBSI3b CTPOCHUS U
(QYHKIIMH KIIETOK

YBa)KUTEIIbHO OTHOCUTHCSA
K MHEHHIO JPYTruX

OpranusMeHHblii ypoBeHb - 13 gacos

1 Pa3MmHOMXeHHE OpraHi3MOB OnpenenstoT NOHATHS, 3HATh TEPMUHBI, Oco3HaBaTh €IUHCTBO U
(28) (opMupyemsbie B X071€ MEPEUnCIATh BUABI P: Ymenne LIEJIOCTHOCTh
U3Y4CHUS TEMBI: 0ecronoro ¥ MoJOBOTro CaMOCTOSITEIIBHO OKPY’KaIOIIEro MUpA.
«Pa3MHOXEHHE OPraHU3MOBY, Pa3MHOXKEHUsS] OPTaHU3MOB; OOHapYXHBATh U BeictpanBats
«Oecronoe pa3sMHOKEHUEY, Ha3bIBaTh MY)XCKHE U (hopMupoBath yueOHYyIO COOCTBEHHOE LIETIOCTHOE
«TIOYKOBaHMEY, «JIETEHNE JKEHCKHE M0JI0BbIe TaMEThI npoOJIeMy, ONpeneNsiTh MHUPOBO33PEHHE.
TENay, «CIOpPb», OIUCBIBATh CYIIHOCTh LEJH U 33/1a4¥ y4eOHOM
«BETETaTUBHOE PAa3MHOKEHHE, Pa3MHOXEHUS JIESITeIbHOCTH. YMEHUe
«TI0JI0BOE Pa3MHOKEHUEY, OpraHn3MoB(0aKkTepuid, paboTars 1o TuIaHy,
«TaMeThI», «repMappOIUTHI, rpuOOB, pacTeHuH, CBEpATH CBOM JICHCTBHUSA C
«CEMEHHUKW», «SIMUHUKIY, JKUBOTHBIX U YENIOBEKA); LENBIO U, IPU
«CTIEPMAaTO30HIbD», XapaKTepU30BaTh BUJIBI HEOOXOTMMOCTH,
CSHIEKIETKI. 0ecronoro  MojxoBOro UCIIPABJIATH OIHOKN
XapakTepusyroT Pa3MHOXXEHUsS] OPraHU3MOB. CaMOCTOSITEIIBHO.
OpraHU3MEHHBbIN YPOBEHb Ocy1ecTBIsITh IT:.. JaBaTb onpenencHus
OpraHu3aiuu XuBoro, CPaBHUTCIIBHYIO TECPMHUHAM. .
HpoLecchl 6eConoro u XapaKTEepPUCTUKY OECIIOoNIOoro Paznuuatsbecrionoe u
MIOJIOBOTO Pa3MHOKEHUS, U TIOJIOBOT'O Pa3MHOKEHHS, MOJIOBOE Pa3sMHOKEHUE
CPaBHHUBAIOT HX. OOBSCHSTH IPEUMYILIECTBA AHan3upoBaThb
OMmHUCBIBAIOT CIIOCOOBI coJiepKaHue
BEreTaTUBHOIO Pa3MHOXKEHUS JIEMOHCTPALIMOHHOU
pacTeHHH. TaOJINLBI M PUCYHKOB
IIpuBonsaT npumepsl K: Ymenue
OpPTaHU3MOB, CaMOCTOATENILHO
Pa3MHOXKAIOIIUXCS TIOJOBBIM U OpraHH30BbBIBaTh yueOHOE
6ecronbIM IIyTeM B3aMMOJICHCTBUE ITPH
pabote B rpymime
2 Pa3BuTHE NONOBBIX KIETOK. OnpenensroT MOHATHS, JIaBaTh OIpEEICHUE P: Ymerp camocrostensHo | DopMupoBaHue aKTUBHOM
(29) Meiio3. OmnogoTBOpeHHe (hopmupyembIe B X011 TepmuHaMm. [lepeuncnsirs OOHApyXHUBATh U JKA3HEHHOM MO3ULINU B

M3Y9EHUS TEMBIL:
«TaMETOTeHE3», IIEPHO
Pa3MHOXEHUSD, KIIEPHOJ
pocTay, «Iepruoj] CO3PEBAHUS,
«Meros Iy, «meiios 11y,
«KOHBIOTALIUD»,
«KPOCCHHTOBEPY,
«HAIIPaBUTEIIbHBIC TEIHIIAY,
«OTTOIOTBOPEHHEY, «3UTOTAY,
«HAPYKHOE OIUIOAOTBOPEHUEY,
«BHYTpPCHHEE

CTaJuH TaMeToreHesa,
CcTaJIuu Meio3a

XapaKTepPHU30BaTh CTaIUN
TaMeToreHe3a, CyIIHOCTb U

cTaauu Meio3a, mporecca
OIUIOZOTBOPCHHUS; BEIICISATH

OTJIMYHS B TIPOIeccax
(hopMHUpPOBAHUS MYKCKHX H
JKeHCKHX rameT. [IpoBoauth
CPaBHUTEIBHYIO

(hopMupoBaTh y4eOHYIO
po0eMy, OIpEaeNsITh
1ens yaeOHoH
JeATEIbHOCTH.

I1: NaBaTh onpenenenus
TEpMHUHAM.
[NepeuncasTe criocoOs!
pasmHOkeHUACpaBHUBATH
JKUBOTHBIX C Pa3INIHBIMHU
BUIAMH OECIIOIOrO

3aIUTe IPUPOIBI POTHOTO
Kpasi.
dopMupoBaHue
9KOJIOTHYECKON KYIBTYpPhI
HEOOXOIUMON B
COBPEMEHHOM MHDE.
Pacno3nanne
B3aMMOOTHOIIICHUH
YeJI0BEUECKOT0 O0IIIeCTBa
1 TIPUPOIBL.




OILTOZIOTBOPCHHUEY, «IBOMHOE
OIUIOZIOTBOPCHUE Y
TTOKPBITOCEMEHHBIX»,
«3HAOCTICPMY.
XapaKkTepu3yroT CTaJIud
Pa3BUTHS TTOJIOBBIX KIICTOK U
cTaauid Mero3a Mo cXxeMam.
CpaBHMBAIOT MUTO3 U MEHO03.
OOBSICHSIOT OMOJIOTUYECKYIO
CYIIIHOCTh MUTO3a U
OIUIOZIOTBOPCHUS

XapaKTePUCTUKY
XpOMOCOMHOT0 Habopa
COMAaTHYECKHX U MOJIOBBIX
KIIETOK, OOBSCHSS
OHMOJIOTNYECKUIT CMBICIT
3THX pa3IUuuil

Pa3MHOXCHUS M JKUBOTHBIX
C BHCITHUM W BHYTPCHHHUM
OILTO/IOTBOPECHHUEM.
J10Kka3bIBaTH3BOIIONNOHHOE
COBEPIIECHCTBO
BHYTPEHHETO
OIUTOIOTBOPEHUS 1
Pa3BUTHsI 3apOIBIIIAB
MaTEPUHCKOM OpTraHH3Me.
AHanu3upoBath
conepxkanue K : orcrauBast
CBOIO TOUKY 3pPEHHUS,
MPUCTYIIUBATHCS K
MHEHHIO JPYTUX
yUaluxcs, CipaBeIuBo U
KOPPEKTHO OLIEHHUBATh
paboTy OIHOKJIACCHUKOB

(30)

NunuBunyanbHOE pa3BUTHE
OpraHU3MOB.
buoreneTnueckuit 3aKoH

OnpenenstoT NOHATHS,
(dhopmupyemsblie B x071e
M3y4YEHUsI TEMbI: OHTOT'€HE3»,
«3MOpHOHANBHBIA IEPHOL
OHTOreHe3a (3MOpHOreHes)»,
«TOCTIMOPHOHANBHBIN MEPUO]T
OHTOTEHE3ay, «IIPSIMOe
Pa3BUTHUE», «HEMPIMOE
pa3BHUTHE», «3aKOH
3apOJBIIIEBOTO CXOJICTBAY,
«OHOreHEeTHYECKUH 3aK0H,
«(punorenesy. XapakTepusyooT
MePHOJIbI OHTOTreHE3a.
OnwuceBaroT 0cO0EHHOCTH
OHTOTEHe3a Ha IpuMepe

Pa3IUYIHBIX TPYIII OPTaHU3MOB.

OOBACHSIOT OMOIIOTHIECKYIO
CYIIITHOCTH OMOT€HETHIECKOT O
3aKOHA. Y CTAHABIMBAIOT
TIPUYNHHO-CIIEICTBEHHBIC
CBSI3M Ha TIPUMEpPE KUBOTHBIX C
MIPSMBIM M HETIPAMBIM
pa3BuTHEM

JlaBaTh OIpeJIeNeHne
TepmuHaMm. [lepeuncnsrs
MIepUOJIBI OHTOTCHE3A,
3Tarbl SMOPHUOHAIBHOTO
pas3BUTHUL
XapaKTepHU30BaTh MEPUOABI
OHTOT'€HE3a, POLECCHI,
MPOUCXOJISIIINE B KaXKIOM
n3 nepuonos. [Iposoauts
CpaBHEHHE IPSIMOTO U
HETNPSAMOro
MOCTAMOPHOHAIBEHOTO
pa3BUTHUSI OpraHU3Ma.
DopMynupoBaTh
OMOreHETHYECKHH 3aKOH,
TMOSICHSIS €70 3HAUCHHUE

P: ¥Ymers camocTosATENBHO
OOHapyXUBaTh U
(hopMupoBaTh y4eOHYIO
npoOJIeMy, ONPEeIsTh
1eb yueOHOM
JEATENBHOCTH.
YMerb paboTarh 10 IUIaHy,
CBEPSITh CBOM JICHCTBUS C
LENBI0 |, IPH
HEOOXOIMMOCTH,
UCIIPABJIATH OIIHOKU
CaMOCTOSATENBHO
[1: Pa3znuuaTh >KMBOTHBIX C
Pa3BUTHEM C
MeTamopdo3om u 6e3
Metamopdoza. OOBICHATH
OHOIOTHYECKYIO POJTh
MeTaMop(}o30B B KU3HH
JKHBOTHBIX
CpaBHUBATH pa3BUTHE C
MeTramopdo3om u 6e3
MeTamopdo3za.

K: Ymers camocTosTensHO
OpPTaHM30BHIBATH yueOHOE
B3aUMOACHCTBUE NIPU
pabote B rpymme (Tape).
YMeTh 00bEKTHBHO

Oco3HaBaTh €IUHCTBO H
I[EJIOCTHOCTE
OKpYKaIOIIero Mupa.
BeicTpanBats
CcOOCTBEHHOE IIEJIOCTHOE
MHPOBO33pEHHE.
OrieHnBaTh JXU3HEHHBIE
CUTYaLlH C TOYKH 3PEHUS
6e3omacHoro obpasa
JKHM3HU M COXPAHEHUS
3JI0pPOBbSI




OLICHUBATb pa60Ty YJICHOB

TPYIIIBL.
O06o0maronmit ypok OrmpenensoT MOHATHS, JlaBaTh ONpe/eNieHne P:¥Ymeror oprann3oBeIBaTh Bri6buparor nenessie u
(31) copMHUpPOBaHHBIE B XOIE TepmuHaM. Ha3biBath BBINOJTHEHHE 33/IaHUN CMBICJIOBBIE YCTAaHOBKH B
W3y4EHUsSI TEMBI. CIOCOOBI Pa3MHOKEHHS YUUTENs], aHAIN3UPOBATh CBOMX JICHCTBUSIX H
OtpabaTbIBaloT yMEHHs JKUBBIX OPTaHU3MOB; Pe3yJIbTaThl CBOEH pabOTHI MOCTYIKAX .
(hopMynHpOBaTH THIIOTE3HI, MIEPEUYHCIIATh UX CBOMCTBA U Ha ypoKe.
KOHCTPYUPOBATH, TPOBOIUTH 3Ha4YeHHe I1: Ymetor
9KCIIEPUMEHTHI, OIICHUBATh XapaKTepu30BaTh BOCIPOU3BOJIUTH
HOTy4eHHBIE PEe3YAbTaThl 0COOEHHOCTH CTPOSHHUS U nH(OpMALIUIO 110 TAMSITH,
(hyHKIIOHMPOBaHHUS JlaBaTh ONpeeIeHne
TIOHSTHUSIM, CTPOUTH
peyeBbIe BhICKa3bIBaHMS,
yCTaHaBJIMBATh IPUYNHHO-
CIIICTBEHHBIE CBS3H.
K: Ymenue paborats B
rpynnax, o0CcyxaTh
3aKOHOMEPHOCTU OnpenensfoT NOHTHS, JlaBaTh ONpe/eNieHne P- muianupytot u Y4aTcs OCMBICIHBATD
(32) HacJIeZI0BaHuUsl IPU3HAKOB, (dhopmupyemsblie B x071e TEpMHHAM MPOrHO3UPYIOT PE3yNbTaT | 3HAYUMOCTh JJAHHOM TEMBI,

ycTaHoBJeHHbIE I'. Mennenem.
MonorubpugHoe
cKpemmBanue. /lpakmuyeckas
paboma

Pemenue reneTnyeckux 3aaay Ha

MOHOTHOPHIHOE CKPEeIlNBaHHE

W3Y4CHHS TEMBI:
«TUOPHUIIONOTHUECKUI METO,
«YUCTBIC TUHANY,
«MOHOTHOpUIHBIE
CKPEIIMBAHUSY, «aJUICTbHbIC
T€HBD», KTOMO3UTOTHBIE U
TeTepO3UTOTHBIE OPTaHU3MEBD,
«IOMUHAHTHBIE U
pelieccUBHBIE TPU3HAKI,
«pAacILeTIeHHEe», «3aKOH
YHCTOTHI TAMETY.
XapaKkTepu3yroT CYLLHOCTb
THOPHUIOTIOT MYECKOT'0 METO/IA.
ONHUCHIBAIOT OMBITHI,
npoeoaumMbie I'.Menzenem no
MOHOTHOPUITHOMY
CKpEIINBAHUIO.

CoCTaBIIAIOT CXEMBI
ckpermBanns. OOBICHSIIOT
LIUTOJIOTMYECKIE OCHOBBI
3aKOHOMEPHOCTEMN
HACIIEIOBAHUS MTPU3HAKOB TPU
MOHOTHOPHTHOM
CKpEIINBaHUH.

XapaKTepu30BaTh MPEeIMET
W3y4eHUsI TCHETHKH,
TeHETUYECKHE TEPMHUHBI,
CHMBOJIbI, IIOHATHS;
pacKpbIBaTh CyTh
THOPHI0JIOrUIECKOro
METOoJa, CyTh MpaBuiia
€IMHO00pa3us THOPUJIOB
MIEPBOr'o MMOKOJICHHS, CYTh
3aKOHA YHCTOTEI TAMET;
(hopMyIHpOBaTH MPABUIIO
pacmerenys. JaBate
LATOJIOTHYECKOE
000CHOBaHNE
3aKOHOMEPHOCTSIM
HacJIeJ0BaHUs TIPH
MOHOTHOPHITHOM

A BHOCST HEOOXOOUMBIE
JIOTIOJIHEHHS.
[1- HaxozsT 1 OTOMpAIOT
HEOOXOIUMYIO
nHpopmanuro u
CTPYKTYPHPYIOT €e.
K- BBICKa3BIBAaIOT CBOIO
TOYKY 3pEHHS

y4aTCs UCIIONIb30BAThH CBOU
B3IJISIABL JUTS PELLICHISI
npoOJIeM U U3BIICUSHUS
)KU3HCHHBIX YPOKOB

Y 10BIETBOPSAIOT
MOTPEOHOCTD B
CIIPaBeUIMBOM OLICHHUBAaHHU
cBOeit paboThI 1 pabOThI
OZIHOKJIACCHHKOB




Pemrarot 3amaun Ha

MOHOFI/I6pI/IZ[HOC CKpPCHIMBAHNC

Henomnnoe AOMHWHHUPOBAHHAEC.

OnpenenstoT NOHSTHS,

JaBaTb OIPCACIICHUE

P- nnanupyror u

Yyarcs OCMEICINBATH

(33) I'enorum u GeHOTHIIL. (hopMupyemsie B x01€ TEpMHUHAM MPOrHO3UPYIOT PE3yNbTaT | 3HAYUMOCTH JAHHON TEMBI,
AHanmupyroiee W3yYEHUsI TEMbI: «HEOIHOE XapaKTEPU30BaATh 3aKOHBI M BHOCST HEOOXOMUMBIE | y4aTCsl HCIOIb30BaTh CBOU
ckpemuBanue. [Ipaxmuyeckas | TOMUHAPOBAHUE», KTEHOTHUID», HACJIEICTBEHHOCTH. JIOTIOJTHEHHS. B3TJISBI JUTS PEMICHUST
paboma Penienve «(heHOTHITY, «aHATTH3UPYIOLICE OOBACHATH B3aUMOCBS3b I1- HaxoMsIT ¥ OTOUPAIOT npo0JieM U M3BJICUSHHUS
TFeHETHYECKUX 3a7a4 Ha CKpEIUBAHUEY. TeHOTHIIa 1 HEOOXOUMYIO JKU3HEHHBIX YPOKOB
HaCJIeJOBAaHKE MPHU3HAKOB NPU | XapaKTepU3yIOT CYIIHOCTh (heHOTHUITHYECKUX nHpopManuo u
HETOJTHOM JOMUHHPOBAHHU AHAJIM3UPYIOLIETO MPU3HAKOB OPTaHU3MOB, CTPYKTYPHPYIOT €e. VY 10BJETBOPSIIOT

ckperuBanusi. COCTaBIISIOT MPAKTHYECKOE 3HAUEHUE K- BBICKA3BIBAIOT CBOKO MOTPEOHOCTH B
CXEMBI CKpellBaHus. Peraror MPUMEHEHUS METOIA TOYKY 3PEHHS CIpaBeTHBOM
3a7a4y Ha HacJeI0BaHHE AHATTM3UPYIOLIETO OLIEHMBAHMH CBOEH
MPU3HAKOB MPH HETIOJTHOM cKkpelnuBanus. Pemarpb paboTEl ¥ PabOTHI
JIOMHHHPOBaHUH 3a7]a4M Ha HEMOIHOE OJIHOKJTACCHHKOB

JIOMI/IHI/IpOBaHI/IC u

aHaM3HUpYIOLIee
CKpelLMBaHUE
JuruOpumHoe ckpenBaHue. OnpenenstoT MOHATHS, JIaBaTh OIPECIICHUE P- muianupyror u VYyarcst ocMbICIUBATh
(34) 3aKoH HE3aBHUCHUMOI'O (dhopmupyemsblie B x071e TEpMHUHAM [IPOrHO3UPYIOT Pe3yNIbTaT | 3HAYUMOCTb JAHHOH TEMBI,
HacJIeZI0BaHuUs! IIPU3HAKOB. U3y4EHUsI TEMBbI: XapaKTepHU30BaTh 3aKOHBI U BHOCAT HEOOXOZMMBIE y4artcsi HCIOJIb30BaTh CBOH
Ipaxmuueckas paboma «IUTHOPUTHOE CKPELIHBAHUCY, HACJIEICTBEHHOCTH. JIOTIOTHEHNS. B3IJISIIBI JUIsl PEIICHUS
Pelenne reHETHUECKUX 334 | «3aKOH HE3aBHCHMOT'O PackpbIBaTh CYIIHOCTD [1- HaxozsT 1 OTOMpAIOT npoOJIeM U U3BIICUSHUS
Ha JUTHOPUIIHOE CKPEUIMBAaHHUE | HACIEIOBAaHHS MPU3HAKOBY, 3aKOHA HE3aBUCHMOTO HEOOXOIUMYIO KH3HEHHBIX YPOKOB
«TOUTHOpUIHOE HacJe0BaHUs IIPHU3HAKOB. nHpopmanuro u
CKpEILIUBAHUEY, «PEIlIeTKa PemiaTe 3a1aun Ha CTPYKTYPHPYIOT €e. Y 10BIIETBOPSIIOT
TIenueray. JIUTHOPUTHOE K- BBICKa3BIBAIOT CBOIO MOTPEOHOCTD B
JlaroT xapaKkTepucTuKy u CKpeIlIUBaHUE. TOYKY 3pEHHS CIpaBeINBOM
OOBSICHSIIOT CYIITHOCTh 3aKOHA XapakTepr30BaTh BUJIBI OIIEHMBAHHMH CBOEH
HE3aBHUCHMOT'0 HACIIEAOBAHMS B3aUMOJEHCTBHS paboThI ¥ paboTHI
MPU3HAKOB. aJUIeTbHBIX TEHOB OIHOKJIACCHHKOB
CoOCTaBIISIIOT CXEMBI
CKPEIIUBAHUS U PEIICTKH
Ilennera.
Pemarot 3agaun Ha
JIUTHOPUJIHOE CKPEIBAHUE

I'eneruka nona. CueruieHHoe ¢ | ONpeAenstoT MOHATHS, JlaBaTh OMpe/IelIeHue P- mnanupyror u VYuyaTcst OCMBICIHBATE

(35) IOJIOM HacIIe0BaHNE. (dhopMupyembie B x071e TEpMHUHAM MPOrHO3UPYIOT PE3yNIbTaT | 3HAYUMOCTh JAHHOU TEMBI,
Ipaxmuueckas paboma H3YUYCHUS TEMBI: «ayTOCOMBI», | XapaKTepU30BaTh CYIHOCTh M BHOCAT HEOOXOJMMBIE y4aTcst KCIOJIb30BaTh CBOM
PelnieHre reHeTHYECKUX 3a/[a4 | «IOJIOBBIE XPOMOCOMBDY, 3aKOHA JIOTIOJTHEHNS. B3TJISIIBI [UTSl PEIICHUST
Ha HACIIEIOBAHKE TPU3HAKOB, «TOMOTaMETHEIH TI0T1», T. Moprana. OOBSICHSITh I1- HaxofsT ¥ OTOUpPAIOT npo0JieM U U3BIICUCHUS
CIETUIEHHBIX C ITOJIOM «TeTepOraMeTHBIN oI, MEXAHN3M CIIETIEHHOTO HEOOXOIUMYIO JKU3HEHHBIX YPOKOB

«CLETJICHHUE TeHa C ITOJIOM».
JlaroT XapakTepuCTHKY U

HacJieJOBaHus MMPU3HAKOB,
HA3bIBATh €TI0 MPUYHHBI

napopmanuro n
CTPYKTYPHPYIOT €e.

Y 10BAETBOPSIOT




OOBSCHSIOT 3aKOHOMEPHOCTH
HACJIeI0BaHUs TPU3HAKOB,
CLICTJICHHBIX C MOJIOM.
CocTaBIISIOT CXEMBI
CKpCIINBAHUS.

Y cTaHaBIUBAIOT PHIUHHO-
CIIC/ICTBEHHBIC CBS3U HA
npHMepe 3aBUCUMOCTH
Pa3BUTHSI TTOJIa OCOOH OT ee
XpOMOCOMHOT0 Habopa.
Pematot 3anaun Ha
HACJIeIOBAHUE MPH3HAKOB,
CLIETUICHHBIX C MOJIOM

(KOHBIOTAITHSI, TIEPEKPECT
XpOMOCOM ), oOparas
BHUMaHHE Ha
OHOJIOrHYeCKOe 3HAYCHHUE
MepeKpecTa XpoOMOCOM
JlaBaTh ONpe/eiicHue
TepmuHaMm. Ha3wiBath
TPYIIIBI XPOMOCOM
XapaKTePU30BaTh TPYIIIIbI
XPOMOCOM
(ayTOCOMBI U TIOJIOBBIC
XPOMOCOMBI); MEXaHU3M
HAcJIe0BaHUs PU3HAKOB,
CIIETUIEHHBIX C TIOJIOM.
[TpuBOANUTH PUMEPHI
IPU3HAKOB, CIECIIJIICHHBIX C
nojioM. Pemiats 3agaun Ha
CIIETUTEHHOE C MOJIOM
HacjeI0BaHue

K- BEICKA3EIBAIOT CBOXO
TOUKY 3pEHUS

P- nnanupyror u
MPOrHO3UPYIOT PE3yNbTaT
U BHOCST HEOOXOIUMBIC
JIOTIOJTHEHHSI.

[1- HaxomsaT u oTOMparoT
HEOOXOTUM IO
nHpopmanuro u
CTPYKTYPHPYIOT €e.

K- BBICKa3BIBAIOT CBOIO
TOYKY 3pEHUS

MOTPEOHOCTH B
CIPaBEUTUBOM OIIEHUBAHUH
cBoei paboTHI 1 pabOTHI
OJIHOKJIACCHHKOB
VYuThCS CaMOCTOSTEIIHHO
BBEIOMPATH CTHJIH PaOOTHI,
OIPENIEINIATh 3HAYUMOCTh
H3Yy4aeMOro, BO3MOKHOCTb
HCIIONB30BaTh CBOU
3HAHHS TIPH U3YYEHHU
JPYTHX MPEAMETOB U
pelieHrnH OMOIOrMIeCKUX
3a71a4

(36)

O0obmaronmii ypok

OnpenenstoT NOHATHS,
copMHUpOBaHHBIC B XO/IC
U3y4eHHUS TEMBI.
OTtpabaThIBatOT yMEHUS
(hOpMyITUpPOBATH THUIIOTE3HI,
KOHCTPYHUPOBaTh, IPOBOJUTH
9KCIIEPHMEHTHI, OLICHUBATh
HONTy4eHHBIE PEe3YIbTaThI

JlaBaTh ONpe/eNieHne
tepmuHaMm. Ha3biBaTh
CIIOCOOBI B3aNMOIEHCTBUS
T'€HOB; IEPEUUCIISATH UX
CBOICTBA U 3HAUYECHUE
XapaKTepHU30BaTh
0COOEHHOCTH CTPOCHHUS U
(yHKIIMOHUPOBAHUS

P:¥Ymerot opraHu3oBbIBaTh
BBIIIOJTHEHHE 3aJaHUHN
YUUTENs, aHAIU3UPOBATh
pe3yABTATHI CBOEH pabOTHI
Ha ypOKe.

IT: Ymeror
BOCIPOU3BOJIUTD
MH(pOpMALIUIO 110 TAMSITH,
JlaBaTh ONpeeleHNe
HOHSTUSIM, CTPOUTH
peueBble BBICKa3bIBAHMS,
yCTaHaBIMBATh IPUYNHHO-
CJIC/ICTBEHHBIE CBS3U.
K: Ymenne paborats B
rpynmax, 00CyXIaTh

BriOupator 1enesbie u
CMBICIIOBBIE YCTAHOBKH B
CBOMX JIEHCTBUSIX U
MOCTYIIKAX .

10
(37)

3aKOHOMEPHOCTH
HN3MEHYMBOCTH:
MOIU(pHUKAITMOHHAS
n3MeHunBocTb. Hopma
peakuu. [Ipakmuueckas
paboma BrisBICHNE
M3MEHYMBOCTH OPTaHU3MOB

OnpenensroT MOHATHS,
(hopmupyembIe B X011
M3Y9EHUS TEMBIL:
«U3MEHYHMBOCTB,
«MOIA(DUKAITAIY,
«MonnuKaIoHHAS
M3MEHYHBOCTBY, «HOpMa
peakuum». XapakTepu3yroT
3aKOHOMEPHOCTH
MOIHUGUKAITOHHON

JlaBaTh ONpEICICHUE
TEpMHUHAM
XapaKTepU30BaTh CBOMCTBA
JKUBBIX OPTaHU3MOB:
HACJIEICTBEHHOCTh 1
M3MEHYHMBOCTD; OOBSCHSTH
BO3JEUCTBUE T'€HOTHUIIA U
YCIIOBUH CpeJibl Ha
(hopmupoBanue heHoTuna

Pezynamuenvie YV
CaMocToATenbHO
00HApYKUBATh U

(hopMynaEpOBaTH POOIEMY
B KJIACCHOU U
WHINBUAYAIbHON ydeOHOH
JeSATEITbHOCTH.
Tlosnasamenvrvie YVII.

IIpencraBnars

YuuThCs NpU3HABaTh
MPOTHBOPEYUBOCTD U
HE3aBEePILIEHHOCTD
CBOMX B3IJISJIOB HA MUD,
BO3MOXKHOCTB MX
W3MEHEHUSI.




HM3MEHYMBOCTH OPTaHM3MOB.
[IpuBonsT mpruMepst

Mo (UKaIOHHON
W3MEHYMBOCTH U TIPOSIBIICHUN
HOPMBI PEaKIHy.

Y craHaBIMBaIOT IPHIUHHO-
CIIC/ICTBEHHBIE CBSI3U Ha
IpUMEpe OPTaHU3MOB C
IIMPOKOH U y3KOH HOPMOM
peaKIuHm.

BBIMOTHAIOT MPaKTHYECKYIO
paboTy 0 BBISBICHHUIO
M3MEHYMBOCTH Y OPTaHU3MOB

WHOPMAIHIO B BUAC
KOHCIIEKTOB, Ta0NIuII,
cxeMm, rpa)uKoB.

AHanu3upoBaTh,
CaBHMBATH,
KJIacCU(UIIMPOBATH U
00001IaTh TOHATHUS

KOMMyHuKamuBHble
YVII.

OTcranBas CBOIO
TOUKY 3pEHUS,
MPUBOUTH APTYMEHTHI,
MTOATBEPXKAAST UX
dakTamu.

11
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3aKOHOMEPHOCTH
U3MECHYUBOCTU: MyTaL[I/IOHHaSI
U3MEHYUBOCTbD.

OnpenenstoT NOHATHS,
(dopMupyemsblie B X071e
I/I3y‘{CHI/I$[ TEMBbI. «KI'CHHBIC
MYTaIn», «XPOMOCOMHBIE
MyTaIun», KT€HOMHBIE
MyTaIn», «yTpaTay,
«IeNeHs, «TYTUTUKALUSD,
«MHBEPCHUS», KCUHIPOM
[ayHay, «1onumionaus»,
KOJNXUIMHY», «KMyTareHHbIE
BEILIECTBAY.

XapaKTepu3yroT
3aKOHOMEPHOCTH
MYTaIlMOHHON U3MEHIHBOCTH
OpPTaHU3MOB.

IIpuBonsaT npuMepsl MyTaLui
Y OpTaHHU3MOB.

CpaBHHUBAIOT MOJN(PHUKALINN H
mytar. O6CyKaaroT
pOOIEMBI H3MEHIHBOCTH
OpPTaHNU3MOB

Ha3bIBaTh BHUbI
B3auUMOJIEHCTBUS
HeaJJIEJIbHBIX T€HOB
XapaKTepHU30BaTh 3aKOHBI
HAaCJIEACTBEHHOCTH, BUIBI
B3auUMOJICHCTBHUS
HeaJIEJIbHBIX T€HOB.
Pemats 3agaun Ha
B3aUMOJIEHCTBHUS
HeaJJIEJIbHBIX T€HOB
JTaBaTh OTIpeJIeIeHUE
TepMuHaM. Ha3biBaTh BUABI
MyTaluit; GakTopsl,
CIIOCOOHBIE BEI3BATH
YBEITUYEHUE YaCTOTHI
MyTalun

XapaKTepru30BaTh (POPMEI
M3MEHYHUBOCTH; BBIIEIATE
OCHOBHBIE Pa3JInUs MEXIY
MOTU(PHUKAAIMH 1
MYTALUSIMK; TIEPEUHCIISATh
BUJIbI MYTAIUiA, (haKTOpBHI,
CIIOCOOHEIE BEI3BATH
YBEITMYCHUE YaCTOThI
Mmytarmii. OO0CHOBBIBATh

P- mnanupyroT u
MPOTHO3UPYIOT PE3YIbTAT
A BHOCAT HEOOXOAUMBIE
JIOTIOJTHEHUSI.
[1- HaxozsT 1 OTOMpAIOT
HEOOXOIUMYIO
nHpopmanuro u
CTPYKTYPHPYIOT €€.
K- BBICKa3BIBaIOT CBOIO
TOUKY 3pEHHUS
P. CamocTosITensHO
0CO3HABATh MPUUYUHBI
CBOEr0 ycCIiexa Uiu
HEyCIeXa U HaXOOUTh
CITOCOOBI BBIXO/A U3
CUTyallMU Heycrexa.
PaGoras mo
MPEITI0KEHHOMY U
CaMOCTOSITEITLHO
COCTABJICHHOMY ILJIaHy,
MCIIOJIB30BATh HAPALY C
IOCHOBHBEIMH U
MOMTOHUTENBHBIE CPEACTBA
(cripaBOYHAs TUTEPATYPA,
[KOMIIBIOTED).

VYuarcsa ocMbICIMBaTh
3HAYUMOCTDb llaHHOﬁ TCMBI,
y4daTcs UCrojb30BaTh CBOU
B3IVISLIIBI YIS PELLICHUS
npooJIeM U M3BIICUSHUS
’KU3HEHHBIX YPOKOB
Yuutbcs caMOCTOSTEIIBHO
BBIOMpATh CTUIIb pabOTHI,
OIpeNeNATh 3HAYNMOCTb
U3y4aeMoro, BO3MOKHOCTb
UCIIONB30BaTh CBOX 3HAHMS
TP U3Y4EHUH APYTHX
IpEeIMETOB.




OHOIIOTHYECKYIO POJTh
Mytauuid. [IpuBoguTh
MPUMEPEI H3MECHINBOCTH,
HaCJIeICTBEHHOCTH U
MPUCTIOCOOTICHHOCTH
paCTEHHI U )KHBOTHBIX K
cpezie oOuTaHHS

I1. OcymiecTBASTH
ITOrMYECKYIO OIepaIuio
[YCTAaHOBJICHUS OTHOIICHUI;

K. Yuutecs KpuTHYHO
OTHOCUTBCS K CBOEMY
MHEHUIO, C JOCTOMHCTBOM
MpU3HABaTh OIIUOOYHOCTh
CBOET'0 MHEHHUSI (€CJIK OHO
TaKOBO) M KOPPEKTUPOBATh
ero
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OCHOBHEBIE METOAbI CCIICKIIMHU
paCTeHHﬁ, JKHUBOTHBIX U
MUKPOOPTaHU3MOB

OrnpenenstoT NOHATHS,
(opmupyemsbie B x0z1e
W3YYEHUSI TEMBI: «CEIEKIHD»,
«THOPUIN3AIHSD), «MACCOBBIH
0TO0DP», KMHAUBUAYAIBHBIN
0TOO0DP», «IUCTHIC TUHUN,
«OMU3KOPOACTBEHHOE
CKpEILIUBAHUEY, KTETEPO3UCH,
«MEXBUI0Basi THOPUIN3AIIDY,
«HMCKYCCTBEHHBIN MyTareHes»,
«OHOTEXHOJIOTHS,
«aHTUOMOTHUKIY.
XapakTepu3yroT METO/IbI
CENEeKIINOHHON PabOTHI.
CpaBHHBAIOT MaCCOBBIH U
WHIUBUAYAIBHBINA 0TOOP.
T'oToBAT COOOIIEHUS K YPOKY-
cemuHapy «Cenexuus Ha
ciryxOe yenmoBeKay»

naBaTh ONpENeICHUE
repmMuHaM. Ha3piBaTh LIEHTPHI
POUCXOXKIEHUS KYJIbTYPHBIX
pacTeHui

XapaKTepU30BaTh 3a/1a4H U
[IEHTPOB MPOVCXOMKICHUS
KyNbTYPHBIX PACTEHHUH C
MECTaMH PacIOIOKESHUS
BHAYEHHECOOOCHOBLIBATh
COBIIaJICHHE BEIUKHUX PEBHUX
[IMBUIM3AIMN; IPUBOJUTH
MPUMEPHI UCTIONB30BAHUS
YYECHBIMU B CEJIEKLIMOHHOM
paboTe 3aKoHa
FOMOJIOTHUECKUX PSI0B
HACIeICTBEHHON
M3MEHYNBOCTH

naBaTh OMpeeleHne
repmuHaM. Ha3piBaTh
OCHOBHBIE METOJIBI CEICKIINH,
BHUIIBI THOPUAN3AIIAN
XapaKTepPH30BaTh OCHOBHEIE
METOBI CEJIEKIINHU, BHIBI
ruOpUIN3aIIH, SBJICHHE
reTeposnca; 3HaTh METOUKY,
[TO3BOJISIONIYIO TIPEOIO0NIETh
CTEPUITBHOCTD MEKBHIOBBIX
MEXPOJIOBBIX ) THOPHIOB.
[IprBOANTE IPUMEPHI
CEIEeKIIMOHHBIX PadoT

P: KoppeKkTHPOBAThH 3HAHHUS
U O0OBEKTUBHO UX
OLICHHUBATb.

II:ymenne paborats ¢
TCKCTOM, BBIACIIATH B
HEM TJIaBHOE,
AHanu3upoBaTh,
CpaBHUBATb,
KIaCCU(PHUIMPOBATh  H
0000111aTh MOHATHS.

K:orcTramBaror cBOIO
TOYKY 3PCHHS, TIPUBOIST
apryMEHTBHI, Ymerb
B3TJITHYTh HAa CHTYAIIAIO
C UHOM TIO3UIMH |

JIOTOBAPUBATHCS c
JIFOAbMH MHBIX TTO3HIIMM.

OrcrauBas CBOIO
TOUYKY 3peHus,
MIPUBOJUTh apPTyMEHTHI,
TTOJITBEPIKAAS X
¢dakramu.

IP: KOppeKTHpOBaTh 3HAHUS U
00OBEKTHBHO MX OLIEHUBATb.

I1.. [laBaTh onpeneneHug
ITOHATHUSAM Ha OCHOBE

M3YYCHHOI'O Ha PA3JIMYHBIX

OCMBICTHBAIOT TIPUYUHBI
MHOr000pa3usi JKUBOTHOTO
Mupa




mpeaMeTax y4eOHOro
MaTepuaa;
[TpeoOpa3oBbIBATH
MHGPOPMAIMIO W3 OAHOTO
BUJa B IPYTOi U BHIOMPAThH
yI00HYI0 st celst hopmy
(bukcanuu u
MpeICTaBICHHSI
MH(pOPMAITUH.
K:orcrauBatoT cBoro
TOYKY 3pPEHUSI, IPUBOJISAT
APryMEHTBI, Y METh
B3TJISTHYTH Ha CHUTYAaIIUIO C
MTHOM TTO3UIIMHU 1
ITOroBapuBaThCs C JHOJABMHU
MHBIX ITO3UIUN.
(OTcTanBas CBOIO TOUKY
BPEHMs, IPUBOANTH
APTYMCEHTBI, ITIOATBEPKAAA X
(bakTamu

13 O0o00maMii ypOK-CEMHHAP BeicTynaror ¢ cooliieHusmu, JlaBaTh ONpe/eNieHne P:¥YMeroT opraHi3oBbIBaTH BeiOupator 1enesbie u
(40) Mo teme «Cenexuus» 00CyXJal0T COOOIIECHHS C TepmuHaMm. HazbiBaTh BBINIOJTHEHHE 3aJaHUH CMBICIIOBBIE YCTAHOBKU B
OIHOKJIaCCHUKAMH U CIIOCOOBI CEeNEeKIIN YUHTENIsl, aHATU3UPOBATh CBOMX ACHCTBHAX U
YUUTETSIMU OpraHM3MOB; IEPEUUCIIATh | PE3YIbTAaThl CBOCH paboThI MOCTYIKAX .
MX CBOMCTBA U 3HA4YCHUE Ha ypOKe.
XapaKTepU30BaTh II: ¥meror
0COOEHHOCTH BOCIIPOM3BOJIUTH
MH(pOpMALIUIO 110 TAMSITH,
JIaBaTh ONpeAeIeHne
HOHATHSAM, CTPOUTD
pedeBble BBICKAa3bIBAHMS,
yCTaHaBIMBATh IPHINHHO-
CIIEICTBEHHBIE CBS3H.
K: Ymenne pabotats B
rpynmax, 00CyXIaTh
IonyasinMoOHHO-BHI0BOI YPOBEHb - § 4acoB
1 [NomynsIuOHHO-BHIOBOH OrnpeensroT MOHATHS, JIaBaTh ONpeAeICHue 1 CAMOCTOSTENBHO Y4YUTBCS OCMBICITHBATD
(41) YpOBEHB: 00MIas XapaKTepucTrka| (popMupyeMbie B X0 TepmuHaM. Ha3biBath TIOCTaBUTH ENb Pa0OTHI, | 3HAYAMOCTH TAHHOW TEMEI,

Jlabopamopuas paboma
Nzyuenne MOp¢OIOTHIECKOT0
KpHTEpus BUA.

W3YUYCHUSA TEMBI. «BU,

«Mopdomoruaeckuii KpuTepuit

BHI2Y, «(HU3NOTOTHICCKAN
KpUTEPHA BUAAY,

KPUTEPUH BHIA
XapaKTepH30BaTh
OCHOBHYIO
CHCTEMATHYECKYIO SIUHUILY

COCTaBUTH IUIAH U
IOCJIE0BATENHHOCTD
JIEUCTBHM ,CITMINTD

PE3YIbTATHI U BHCCTU

YUYHUTBCS HCIIOJIB30BATh
CBOHM B3TJISLIBI IS
pemeHus mpodiIeM u
W3BJICYCHHS )KU3HCHHBIX




«TEHETUYECKUH KpUTepuil
BHZa», «IKOJIOTHYECKUH
KpPHUTEpHU BUAY,
«reorpauuecKuil KpuTepu
BU/Ia», KUCTOPUIECKUI
KpPHUTEpH BUIA», «apeaj,
«TIOMYJISILIUS», «CBOMCTBA
HOMYJISIHID), «OHOTHYECKUEe
coo0111eCTBaY.

JlaroT xapakTepucTuKy
KpPHUTEpPHEB BUJIA,
TOMYJISIIUOHHON CTPYKTYpBI
Buaa. ONHCBHIBAIOT CBONCTBA
nonyssinuid. OOBSCHSIOT poONb
PETPOYKTUBHOM U3O0JISILIUH B
Mo Aep>KaHUU 1ETOCTHOCTH
BUA.

BBINONHSIOT NIPAaKTUYECKYIO
padoTy 1O U3y4EHUIO
MOpP(]OIOTHIECKOro KpUTepHus
BUJA.

CMBICIIOBOE YUTCHUE

B OMOJIOTHH, KPUTEPHN
Buza (Mopdonorndeckuii,
(usmonornyeckui,
TeHEeTUYECKHH,
3KOJIOTHYECKHH,
reorpayecKui,
WCTOPHYECKUH).

HE00X0/IMMBIe
JIOTIOJTHEHHSI, OLCHUTD
CTEIEeHb YCIIEIIHOCTH
CBOEH MHIUBUYyaIbHON
00pa3oBaTeNbHON
JIeITETbHOCTH.

I :ymeHue HaXOUTh
HY>XKHYIOUH(OpMAIHIO,
UCIIOIb30BATh Pa3INYHbIC
WCTOYHUKH TTOTYYECHHS
nHpopmanu,
TPE/ICTaBIISITh
nH(popManuIo B BUE CXEM
,TaOJINII 1 KOHCIIEKTOB.
K : orcraBatb cBOIO TOUKY
3peHus! IPUBOJHUTH
apryMEeHTHI, TOATBEPKIATh
UX IpUMEpamMH, ¢
JIOCTOMHCTBOM MPU3HABATh
CBOM OIIMOKHU H
KOPPEKTUPOBATh 3HAHMS,
B3aUMOOLICHMBATh JIPYyr

Jpyra.

YPOKOB

(42)

JKkonoruieckue GakTopsl U
[YCITOBHISL CPELIbl.

OnpenenstoT MOHATHS,
(hopMupyemsbie B X071
U3yYCHUS TEMBIL:
«abuotuueckue
IKOJIOru4ecKue (haKTopbD»,
«OHOTHYECKHE 3KOJIOTHYECKHE
(aKTopbD», «aHTPOIOTCHHBIE
IKOJIOru4ecKHe (aKTopbD»,
«OKOJIOTHYECKHE YCIIOBUS»,
«BTOPUYHBIE KITMMAaTHYECKUE
(akrops». Jarot
XapaKTEPHCTUKY OCHOBHBIX
SKOJIOTHYECKUX (PaKTOPOB U
YCIIOBUH CpeJbl.

Y craHaBIMBAIOT IPHIUHHO-

CIIEICTBEHHBIE CBA3U HA
TpUMepe BIHSHUS
9KOJIOTHYECKHX YCIIOBUH Ha
opranu3Mbl. CMBICTIOBOE
YTEHHE

HpOI/ICXO)K,I[eHI/Ie BUIOB.

OnpenensroT MOHSTHS,

JAaBaTh OMPCACIICHUC

IP : camocTOosSITeIRHO

‘YuaTcs UCIIoIb30BaTh




(43) Pa3Butre 3BONOIMOHHBIX (hopMupyemsbIe B X071€ TepMmuHaM. Ha3piBats MOCTaBUTH e PabOTHI, CBOU B3IJIS/IbI HA MUD JUIA
NIpeCTaBICHUN W3Y4YEHUS TEMBI: «IBOJIIOIMSD), | (paMUIIuM ydeHbIX- COCTaBUTh IUIaH U 00BSCHEHUSI Pa3JINIHBIX
«teopus JlapsuHay, SBOJIIOLIOHICTOB; OCHOBHBIE [TOCTIEI0BATENBHOCTD CUTYaIUi, peIIeHUs
«JBIXKYILUE CHUIIBI 3BOJIOLUNY», | MOJIOXKEHHs Teopun Y. nelCcTBUM BO3HMKAIOIIUX TIPOOIEM U
«M3MEHYMBOCTHY, «00phOa 3a JapBuHa .I1 : yMeHHne HaXoUTh U3BIICUEHUS KU3HEHHBIX
CYIIIECTBOBAHUEY, HY>KHYIOUH(OpMAIHIO, ypokxoB Oco3HaBaTh CBOU
«ECTECTBEHHBII 0TOOp», XapaKTepHU30BaTh OCHOBHBIE [MCIONb30BATh Pa3IUUHbIC UHTEPECH], HAXOIUTh U
«CHHTETHYecKas TeOpUs nonoxeHus reopun Y. MCTOYHUKHU TOJTY4EHUS n3y4aTh B yYEOHHKAX IO
SBOJTIOLIIMY. JapBuHa; 000CHOBBIBATH mH(pOopManuH. Pa3HBIM IpeaMeTamM
JlatoT xapakTepuCTUKY U ponb Y. lapeuHa B pa3Butuu K : oTcTaBaTh CBOIO TOUKY MaTepua (u3
CPaBHHUBAIOT 3BOJIIOLIMOHHEIE SBOJTIOL[MOHHBIX UACH. BpeHHs MPUBOIUTD MaKCUMyMa), UMEOLIIH
npencraenenus XK.b.Jlamapka | Beigensarts obuiee u ApPTyMEHTBHI, TOATBEPKIaTh HX| OTHOIIIEHHE K CBOUM
Y OCHOBHBIE TIOJIO)KEHUS pa3IMYHOE B 3BOJIOIMOHHBIX [IPUMEPAMH.
yuenus U./lapBuHa. Teopusix Jlamapka u P ymeroT O11eHUTh CTeneHb
OOBSICHSIFOT 3aKOHOMEPHOCTH [JapBuHa, xapakTepu3sys [YCIIEIIHOCTH CBOEH
SBOJIFOIIMOHHBIX IIPOLECCOB € OCHOBHYIO 3aciyry Y. MHINBUAYaJIbHON
no3umil yuenus Y. /lapsuna. [apBuna 0Opa3oBaTeNbHOM
I'oToBsT COO6U.[CHI/15[ HJIn MCATCIIBHOCTH.
npesenrauuu o U./lapsuHe B /] :aHANU3UPYIOT,
TOM YHCJI€ C UCIOIB30BAHUEM CpaBHHBAIOT, KJIaccuUIMpYe]
KOMITBIOTEPHBIX TEXHOJIOTHA. 1 0000IIIAET OHATHSL;
Pa6oraroT ¢ lHTepHETOM Kak ¢ MAlOT OIIPENEICHUE TOHATHIM
HCTOYHHKOM MH(OpManuu HA OCHOBE M3Y4YE€HHOr'0 Ha
Pa3IMYHBIX MpeaMETax
ly4eOHOro MaTepHana;
K- yMmeroT ciymate yauTens u
0TBEUaTh Ha BOIIPOCHI
Bbuonornueckas Knaccuduxanus | OnpenensioT NOHATHS, JlaBaTh ONpeeICHUE P : camocTosTeNsHO VY4uThCS OCMBICIUBATD
(44) [Momynsuus kak 31eMeHTapHas | GopMupyeMele B Xxoae TEpMHUHAM [OCTaBUTH II€Tb PabOTBHI, 3HAYUMOCTb ITaHHOU TEMBI,
€IMHUIIA 3BOIIOLUH U3Y4IEHUS TEMBI: XapaKTepHU30BaTh COCTaBUTh IUIaH U YUHUTBCS] UCTIONIb30BAaTh CBOU

«TIOMYJSIINOHHAS TEHETHKAY,
«TeHO(OHI.

Ha3ssiBaroT npuamHbI
M3MEHYMBOCTH TeHO(OH .
IIpuBonsar npumepsl,
JIOKa3bIBAIOIINE
TIPUCIIOCOOUTENBHBIN
(amanTHBHEI) XapakTep
M3MeHeHnH TeHo(oH .
OO6cyKaroT mpoOIeMbI
JBIDKYIIUX CHIJI SBOMIOLUH C
TO3ULUH COBPEMEHHOM
6uonoruu.

CMBICIIOBOE UTCHHE

3JIEMEHTAPHYIO eTUHHILY
SBOITOINH (TIOMYJISIIHIO),
00OCHOBEIBATh POJIH
MOIYJISILIUNA B
9KOJIOTHYECKHX CHCTEMax.
IIpoBoauTs
CPaBHUTEIHHYIO
XapaKTEePUCTHKY
OpPTaHU3MEHHOTO U
TOITYJISIITOHHO-BUIOBOTO
YpOBHEH OpraHu3alyu
JKUBOI PUPOLBI
JTaBaTh OTIpEIICICHIE
TepMHUHAM

[TOCJIeI0BATEILHOCTh
ImelcTBUM

1 : ymeHure HaxoauTh
HYXHYIONH( OPMAIIHIO,
MCTIOIb30BaTh Pa3IMIHBIE
MCTOYHUKHU TIOTYIECHUS
mH(pOopManuH.

K : oTcTaBaTh CBOIO TOUKY
BpeHHS IPUBOTIUTH
ApPTYMEHTEI, IOATBEPKIATh HX|
MPUMEPaMH.

P yMeIOT OLIEHUTH CTENEHBb
[YCIIELITHOCTHU CBOEH

MHIWBUIYaJIEHOM

B3IJISABI VISl pEIICHUS
mpo0IeM U U3BJICUCHUS
JKU3HEHHBIX YPOKOB
Yuares ucnons3oBats CBOU
B3IJIABI HA MU JJIS
00BACHEHUSI PA3JINIHBIX
CUTyalLluH, pelIeHUs
BO3HHUKAIOIINX TIPoOIeM 1
W3BJICUCHUS )KU3HCHHBIX
ypokxoB Oco3HaBaTh CBOU
MHTEPECHI, HAXOANUTH U
M3ydJaTh B yaeOHMKAX IO
pa3HBIM IpeMeTaM
MaTepHal (M3 MAKCUMyMa),




XapaKTepHU30BaTh OCHOBHBIE
CHCTEMaTHUYECKHE
KaTeropuu; Npu3HaKu
LAPCTB >KUBOU MPUPOABI
(oTneno., Kiaccos,
CEMENCTB IIBETKOBBIX
pacTeHuii; MOALAPCTB,
THUIIOB U KJIaCCOB
JKUBOTHBIX ). OnpenensaTsb
TaKCOHOMHMYECKYIO
MIPUHAATISKHOCTh PACTEHUIT

00pa3oBaTENFHON
IeATETbHOCTH.

/1 :aHaTTN3UPYIOT,
CpaBHHMBAIOT, KJIacCH(UIIPYE]
1 0000II[aeT MOHSITHS,

ITAfOT OMpe/Ie/ICHUE TTOHATHSIM
Ha OCHOBE M3YYCHHOTO Ha
Pa3TUYHBIX MPEIMETax
ly4eOHOr0 MaTepHuasa;

K- yMeroT ciymiath yauTesst u
0TBEUYATh Ha BOMPOCHI

I/IM€IOIHI/II71 OTHOHNICHHEC K
CBOMM

Bopb0a 3a cylecTBOBaHHE U

OrnpenenstoT NOHATHS,

JlaBaThb OMNPCACIICHUE

P- BBIOEHAAIOT M OCO3HAIOT

OcCO03HAIOT aKTUBHOE

(45) €CTeCTBEHHBIN 0TOOp (opmupyemsbie B x0z1e TepmuHaM. Ha3biBath TO, YTO YK€ YCBOCHO, B3aMMO/ICHCTBUE YKUBBIX
W3y4EHUsl TEMBI: (hopmbI GOpHOBI 3a BHOCSIT HEOOXO/TUMBIE OpPraHU3MOB C
«BHYTpUBHII0Basi Oopb0a 3a CYILIECTBOBaHUE, ()OPMBI JIOTIOJTHEHUSI. OKpYy’Karolle cpenoil.
CYIIIECTBOBAHUE, €CTECTBEHHOT0 0TOOpa
«MEXBHUI0Bas OophOa 3a XapakTepu30BaTh (HOPMBI [1- uccrnenyror, HAXOIAT U
CYILIECTBOBaHUE», «OOpbOa 3a 00pBOBI 3a CyIIECTBOBAHHE, OTOMPAIOT HEOOXOAUMYIO
CYILIECTBOBAaHHUE C POJIb €CTECTBEHHOT'O 0TOOpA nHpopmanuio u
HeOIaronpUATHBIMU u ero popmbl. CpaBHUBATH CTPYKTYPHPYIOT €€.
YCIIOBUSIMHU CPEZBD», CTAOMITMBHPYIOIINI U
«CTaOWITH3UP YIOLTHI JBIDKYILIHN 0TOOpP. K- cioymaror yaurens,
€CTECTBEHHBIH 0TOOpPY, [IprBOAUTH IPHMEPHI OTBEYAIOT Ha BOIPOCHI
«JBWKYILUHI €CTECTBEHHBIN aJanTalyi KaK pe3ysbrara
oT0Op». JEHCTBHS €CTECTBEHHOTO
XapaxTepusyloT GpopMsI 010O0pa, MPOUCXOAAILETO
O0pBOBI 3a CYIIECTBOBAHUE U TIOJ] TaBJIEHUEM OOpHOBI 3a
€CTECTBEHHOI'0 0TOO0pa. CYILIECTBOBAaHHE
IIpuBonsaT npumepsl Ux
NPOSIBIICHUS B TIPHPOJIE.
PaspabateiBarot
9KCIIEPUMEHTHI 110 H3Y4CHUIO
neiicTBuil oTOopa, KOTOpEIe
CTaHYT OCHOBOH Oymytero
y4eOHO-HCCIIeA0BATENECKOTO
MIPOEKTA.
CMFICIIOBOE UTEHHE
Bunoobpa3oBanue OnpenensroT MOHATHS, JTaBaTh OTIpeIIeIeHIE P- BHOCAT HEOOXOIMMBIE Oco3Ha0T MHOT0O0Opasue
(46) (bopmupyemble B X011 tepmuHaMm. HazbiBaTb JOTIOJTHEHHUS], BBIACISIOT U JKHBOTHOT'O MHpA Ha

N3YyUYCHUSA TEMBI:
«MHUKPOIBOIIOLIA,
KU30JIAIHUA,
(PCTNPOAYKTHBHAA U30JIALUA»,
«BI/I,ZIOO6p330BaHI/Ie»,

OCHOBHEIE (DOPMBI
BHAI000pa30BaHUS
XapaKTepH30BaTh NPOIIECC
MHUKPOIBOJIOIIH, €TO
OCHOBHBIE (hOPMBI;

OCO3HAIOT TO, YTO
MIOJUTEKUT YCBOCHUIO.
[I- cTtpykTypupyroT
y4eOHBII MaTepHal,

BBIZICIIAIOT B HEM TI'JTABHOC

3emute.




«reorpaguueckoe
BHI000pa30BaHUCY.
XapaKkTepu3yloT MEXaHU3MbI
reorpaguaeckoro
BUII000pa30BaHUs C
UCIIONIb30BAHUEM PUCYHKA
y4ueOHuKa. CMBICIIOBOE YTCHHE
C MOCIEYIONIMM BBIIBIDKCHHE
THIIOTE3 O IPYTHX BO3MOXKHBIX
MeXaHH3MaX BHI000pa30BaHHsI

MPUBOAUTH IPUMEPHI.
Jloka3bIBaTh, 4YTO
JBIDKYIIEMY OTOOpY
NPHHAIUISKHUT pelIaroas
poITb B IpoIieccax
BHZ000pa30BaHUS, UYTO
HACIIEICTBEHHOCTb,
W3MEHYHBOCTh, OOphOa 3a
CYIIIECTBOBaHHE U
€CTeCTBEHHBIN 0TOOp
SIBJISIFOTCSI JIBYDKYIIAMH
CHJTaMH 3BOITOIIUH.
XapakTepH30BaTh poiib B
BHI000pa30BaHUU
Pas3IUYHBIX MEXaHU3MOB
U30JISILUA

K- BocnpuaMMaroT
HHPOPMAIIUIO HA CITYX,
OTBEYATh HA BOIPOCHI
YUUTENS

(47)

MakposBontonust

OnpenenstoT NOHATHS,
(dopMupyemsblie B X071e
H3Yy4YC€HUS TEMBI:
«MaKpO3BOITIOIIHS,
«HAIIPABJICHUS YBOJIIOLIUI»,
«OHOIOTMYECKHUI TIPOrpecc,
«OHOIOTMYECKUI perpeccy,
«apomopho3»,
«UNOATANITALINNY,
«JereHepaLys».
XapakTepu3yroT IN1aBHbIE
HAIPaBJICHUS YBOJIIOLIUH.
CpaBHHUBAIOT MUKPO- U
MAaKpO3BOJIOLIHIO.
O06cyxaroT mpodIeMbl
MaKpPOIBOJIOLUH C
OIHOKITACCHUKAaMH U
YUHUTETIEM.

Paboratot ¢
JOTIOJTHUTEIEHBIMU
HH(POPMAIIMOHHBIMHA
HCTOYHUKAMHU C LIEIBIO
MIOATOTOBKU COOOIICHUS HITH
MYJIBTUME/IHA MTPE3SHTALN O
(hakTax, JOKa3bIBAFOIIINX
9BOJTIOIIUIO

JlaBaThb OIPENEIICHUE
tepMuHaMm. Ha3biBath
OCHOBHbIE
TaKCOHOMMYECKHE TPYIIIIbI,
IIPOLIECCHI, SIBIISIOLLUECS
JBIKYLIUMH CUJIaMU
MaKpO3BOIOLUN
XapaKTepU30BaTh MOHATHE
«MaKpO3BOJIIOLIMSDY;
IIPUBOJUTH J10KA3aTEIbCTBA
MaKpO3BOJIIOLUH.

P- mnanupyroT u
MPOrHO3UPYIOT PE3yNbTaT
A BHOCAT HEOOXOAUMBIE
JIOTIOJIHEHHS.

[1- HaxozsT 1 OTOMpAIOT
HEOOXOIUMYIO
nHpopmanuro u
CTPYKTYPHPYIOT €e.

K- BBICKa3BIBaIOT CBOIO
TOYKY 3pEHHS

Oco3HaBaTh CBOH
HWHTEPEChI, HAXOAUTHh U
M3ydJaTh B yueOHUKAxX
110 pa3HbIM IpEeaAMETaM
Marepuan (13
MaKCUMyMa ), UMEIOTITI I
OTHOIIIEHUE K CBOUM
WHTEpecaM.

(48)

O06obmaronmii ypoK-ceMHuHap

BeicTynarooT ¢ coo0IIeHHAMH,
00CYKITAIOT COOOIIIEHMSI C

JaBaThb OMPCACIICHUC
TCPMHUHAM. Ha3srniBaTh

P:Vmeror OpraHn30BbIBATH
BBITTIOJIHCHHUC 3alIaHI/II\/‘I

BriOupatot 1ieneBsie U
CMBICIIOBBIC YCTAHOBKH B




OJHOKJIaCCHUKaMH U
YUuTeIaMu

STAIbl ¥ BUIBI DBOJIOLIY;
MEPEUYHCIIATh UX CBOMCTBA U
3HAYEHNE
XapaKTepPU30BaTh
0COOEHHOCTH

YUUTENsI, aHAIN3UPOBATh
Pe3yJIbTaThl CBOEH pabOTHI
Ha ypOKe.

IT: Ymeror
BOCIPOU3BOJIUTH
nH(pOpMALIUIO 110 TTAMSITH,
JlaBaTh ONpe/eNieHne
TIOHSTHUSIM, CTPOUTH
pedeBble BBICKa3bIBaHUS,
yCTaHaBJIMBATh IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: Ymenue paborats B
rpynnax, o0cyxaaTh

CBOHUX JIEHCTBUSX U
MOCTYIIKaX .

JKOCHCTEMHBII YPOBeHb - 6

1 Coo0111ecTBO, FKOCHCTEMA, OnpenensroT NOHSTHS, TepmuHaMm. Ha3biBath P- onpenensiror 11enpb Y4aTcs UCTONb30BaTh
(49) OHOTreoIeHO3 (dopmupyemsbie B X071 MIPUPOIHBIE COODIIECTRA. paboThl,, KOPPEKTUPYIOT CBOM B3TJISIIIBI HA MHP TSI
1/13y1{eH1/1$[ TEMBI: ((6HOTH‘ICCKOC Hepe‘{I/ICHf{Tb DJICMECHTHI 3HaHUA O6’])$ICHCHI/I$I Pa3INYHBIX
COOOIIIECTBOY, «OHUOLIEHO3Y, 9KOTOIa, OMOTOIAa U . II- ananuzupyrotr u CUTYaIUi, pereHus
«IKOCUCTEMAY, OuoreorneHo3a mddepenumpyror BO3HHUKAOIIHX MPOOIEM U
<<6I/IOFCOHCHO3». XapaKTepru3oBaThb l'IOJ'[y‘{eHHI)Ie 3HAHUs. HU3BJICUCHUS )KU3HCHHBIX
OnuceIBarOT U CPAaBHUBAIOT MIPUPOAHBIE COOOIIECTBA, K- ymeror cymath ypokxoB Oco3HaBaTh
9KOCUCTEMBI Pa3JINYHOTO MX OCHOBHBIE CBOMCTBA U YUHUTENS U OTBEYaTh Ha CBOMHMHTEPECHI, HAXOAUTD
YPOBHSI. 3a1a4u; BOIIPOCHI W M3y4aTh B yueOHUKaX IO
[MpuBoasT npumepsl MEePEUYHCIISITh BAKHEUIIINE pa3HbIM MpeMeTaM
9KOCUCTEM Pa3HOr'0 YPOBHSI. KOMITOHEHTBI IKOCHCTEM U Matepua (u3
XapakTepu3yloT akBapuyM Kak | UX Ki1acCU(HUKALHUIO; POJIb MaKCHMyMa), UMEFOIIHI
HCKYCCTBEHHYIO DKOCHCTEMY peryJsTOpoB B OTHOIIIEHHE K CBOUM
MO/ JIep KaHUN
YCTOWYHMBOCTH IKOCHCTEMBI.
[IpoBoauTh
CPaBHHTEIbHYIO
XapaKTePUCTUKY
C000111ECTBA, DKOCHCTEMBI,
6uoreoneno3a. [IpuBonuTh
MPUMEPBI €CTECTBEHHBIX U
MCKYCCTBEHHBIX COOOIIIECTB
2 CocTaB u cTpyKTypa OnpenensifoT NOHSTHS, JlaBaTh OMpe/IelIeHue P - opranu3oBsIBatoT OCMBICITUBAIOT EANHYIO
(50) coo0recTsa (bopMHpyeMBIe B X01I€

W3yYCHHS TEMBL: «BUIOBOE
pazHooOpa3ue», «BUAOBOH
COCTaB», «aBTOTPODBI,
«TeTEepPOTPOPBD),
«TIPOILYLIEHTHD»,

«KOHCYMCHTBI», «PCAYHCHTHD),

tepmuHaMm. Ha3biBaTh
TPYIIIBI OPTaHU3MOB,
COCTaBJISIIOIINE
TPOPHUUIECKYIO CTPYKTYPY
coo00I1IecTBa; TIEPEINCIIATh
CBSI3U B DKOCHCTEMax

(TeppuTopHaNbHBIE,

BBIIOJTHEHHE 3aJaHUN
YUUTENS, IENAI0T BEIBOBI
0 pe3yJIbTaTaM paboTHL
I1- ymetrot paboTats ¢
TEKCTOM, BBIACIATh B HEM
TJIaBHOE.

MPUPOIHYIO IEIIOCTHOCTh




«SIPYCHOCTBY, «PEAKUE BUIBIY,
«BHUJIBI-CPETO00PA30BATEIINY.
XapakTepus3yroT
MOP(hOTIOTHUYECKYIO U
MPOCTPAHCTBEHHYIO CTPYKTYPY
coo0mecTB. AHAIU3UPYIOT
CTPYKTYpY OMOTHYECKUX
coo0IIIeCcTB 0 cxeme

MHIIEBBIE,
MEKIOMYJISAIMOHHBIE)
XapaKTepPU30BaTh
MOP(OIOTHUYECKYIO U
MPOCTPAHCTBEHHYIO
CTPYKTYpPY COOODIIECTBA;
3HaYEeHHE BUIOBOTO
pa3HO00pa3us KaKk
MOKa3aTesIsl COCTOSIHUS
CO00IIIeCTBA;.

K- BBIpAXXaroOT B OTBETAxX
CBOH MBICIH

Me)KBI/IZ[OBHe OTHOLICHUA

OrnpenenstoT NOHATHS,

JlaBaTb OMPCACIICHUE

P- Pa3BuBaroT HaBLIKH

OcCO03HAIOT aKTUBHOE

(51) OpPraHU3MOB B IKOCUCTEME (hopMmupyembIe B X011 TepmuHaMm. Ha3piBaTh BUJIBI CaMOOIICHKH 1 B3aMMOJICHCTBUE KHUBBIX

W3Y4YEHUS TEMBI: OHOreOIeHO30B; caMoaHaJn3a. OpraHU3MOB C
CHEUTpaAIU3M», «aMEHCATTU3M, MEPEYUCIISTh OXpaHHbIE I1- ymeror OKpYXaIollei cpenoi.
«KOMMEHCATTU3MY, «CUMOHO03Y, MEPOIPUSTHS 110 CTPYKTYPUPOBATh YUCOHBIMH
«TPOTOKOOTIEPAITUS, COXPAHEHUIO SKOCHUCTEM MartepHall, BBIJIEISTh B HEM
«MYTyaJlu3M», XapaKTepru30BaTh rJIaBHOE
«KOHKYPEHIIHS», 9KOJIOTHYECKYIO K- BhICKa3BIBAIOT CBOKO
«XHIIIHUYECTBOY, CYKIIECCHIO, €€ PUPOIY U TOYKY 3pEHUS
«Tapa3suTU3M». MEXaHHM3MBI; CTau1
Pemarot sxonmorndeckue cyKueccus (IepBUUHYIO,
3a/1a4M Ha IPUMEHEHHE BTOPHYHYIO);
JKOJIOTHUECKUX 000CHOBBIBATh 3HAYCHHE
3aKOHOMEPHOCTEM. cykueccuil. Beinensats
[TpuBonsaT mpuMeps CXOJICTBA M Pa3IUYMs B
TTOJIOKUTEIHHBIX H (hyHKIIOHHPOBAHUHT
OTpHULIATENBHBIX Ha3eMHBIX W BOJHBIX
B3aMMOOTHOIIICHU I 3KocucTeM. JlaBaTh
OpPTaHU3MOB B IOMYJISIIHIX XapaKTEePUCTHKY

JIESITEIIbHOCTH YelloBeKa Kak

OTHOMY U3 PETYITHPYIOLIIX

(haKTOPOB B AKOJIOTMUECKHIX

CHUCTEeMax
[Torokwu BemecTBa U SHeprud B | OTpenensroT MOHSATHS, JTaBaTh OTIpeJIeIeHIe P - opranm3oBeIBatoT OCMBICIIUBAIOT STUHYIO
(52) 9KOCUCTEME (hopmupyembIe B X011 TepmuHaM. Ha3piBath BBITIOJTHEHHE 3aTaHUH MIPUPOAHYIO IIEJTOCTHOCTD

M3Y4EHUs TEMBI: «IIHpaMuia
YHCICHHOCTH M OMOMACCHD.
JlarT xapakTepuCcTUKy posIu
aBTOTPOQHBIX U
TeTepoTPOQHBIX OPTaHIM3MOB B
JIKOCHCTEME.

Pemarot sxonormaeckue
3a/1a4¥ Ha IPUMCEHECHHE
JKOJIOTHUECKHUX

TPYIIIBl OPraHU3MOB,
COCTaBJISFOLIHX
TPOPHUUIECKYIO CTPYKTYPY
coo0IIecTBa
XapaKTepH30BaTh OTOKU
9HEPIUH U BEIECTBA B
9KOCHCTEMaX,
KOJIMYECTBEHHBIE
WM3MECHEHHMS SHEPTHH B

YUHTEIIS], IENAf0T BHIBOIBI
0 pe3yJIbTaTaM paboTHL
I1- ymerot paboTats ¢
TEKCTOM, BBIICIISITH B HEM
TJIaBHOE.

K- BbIpakaror B oTBETax
CBOHU MBICIIH




3aKOHOMEpPHOCTEHN

MpoLecce mepeHoca ee 1o
MUIIEBEIM LIETISIM,
MUPAMUIB] YUCICHHOCTH U
ornomaccel. O0GOCHOBEIBATE
HETPEPBIBHBIN MPUTOK
BEIIECTB U3BHE KaK
HEOOXOTUMOE YCITOBHE
(hYHKIIMOHUPOBAHUS
3KkocucTeMBL. COCTaBIsAThH
LIENY TUTaHUA

(53)

Camopa3BUTHE IKOCUCTEMBI.
DKonoruyeckasi CyKIeccus

OrnpenenstoT NOHATHS,
(dopmupyemble B X0z1€
U3Yy4CHUS TEMBIL:
«PaBHOBECHEY, «IIEPBUYHASL
CYKLIECCUS», «BTOpUYHAS
CYKLIECCHS».
XapaxkTepu3yloT IPOLECCh
CaMOpPa3BUTHUS YIKOCUCTEMBI.
CpaBHUBAIOT IEPBUYHYIO U
BTOPHYHYIO CYKIIECCHH.
Pa3pabaThiBaroT MmIaHa ypoka-
9KCKYPCHHU

JlaBaTh ONpe/eNieHne
TepMuHaM. Ha3bIBaTh BUIIBI
OHOreoIeH030B;
MIePEYHCIISTh OXPaHHbIE
MEpOIPUSITHS 10
COXPaHEHHIO SKOCHCTEM
XapaKTepu30BaTh
IKOJIOTUUECKYIO
CYKIECCHIO, €€ MPUPOY U
MCXaHHU3MBI;, CTaIun
cyKueccus (IepBUUHYIO,
BTOPHYHYIO);
00OCHOBBIBaTh 3HAYCHHE
cykueccuil. Beinensats
CXOJICTBA U Pa3INUKs B
(hyHKIIOHHPOBAHUHT
Ha3eMHBIX U BOIHBIX
3KocucTeM. JlaBaTh
XapaKTEPUCTUKY
JIeATENIbHOCTH YeTIOBeKa Kak
OJJTHOMY U3 PEryIHPYIOIINX
(haKTOPOB B AKOJIOTMUECKHIX
CHCTEMax

P- Pa3BHBaroT HaBLIKK
CaMOOIICHKH 1
caMoOaHaJn3a.

I1- ymeror
CTPYKTYPUPOBATh YUCOHBIMH
MartepHall, BBIJIEISTh B HEM

rJIaBHOE

K- BhICKa3BIBAIOT CBOKO
TOYKY 3pEHUS

OCo03HAIOT aKTUBHOE
B3aMMOJICHCTBHE JKUBBIX
OpPTr'aHU3MOB C
OKpYXaIollei cpenoi.

(54)

O6o0maronuii ypok —
IKCKYpCHst

T'oToBAT oTUeT 00 SKCKYypCHU

JIaBaTh OTpeJIeIeHNe
tepmuHaMm. Ha3biBaTh
3JIEMEHTHI OHMOIIEHO30B;
MIEPEUNCIIATh UX CBOWCTBA U
3HAYEHHE
XapaKTepU30BaTh
0COOEHHOCTH

P:YmeroT opraHnzoBbIBaTh
BBIIIOJTHEHHE 3aJaHUN
YUHUTENS, aHATN3UPOBATH
PE3YABTATHI CBOEH pabOTHI
Ha ypOKe.

IT: VYmeror
BOCIIPON3BOJIUTH
WHPOPMAIINIO TIO TTAMSITH,
JlaBaTh OMpeeNeHNne
TIOHSITUSIM, CTPOUTH
peyeBble BBICKa3bIBAHMS,

Bribupatot nieneBsie U
CMBICIIOBBIE YCTAHOBKH B
CBOUX JIEHUCTBUIX U
MOCTYIIKAX .




yCTaHaBJIMBATh IPUINHHO-
CJIC/ICTBEHHBIE CBSI3H.
K: Ymenue paborats B
rpymmnax, o0CyKIaTh

Buocdepnslii ypoBenp - 11

Buocdepa. Cpemnoodpa3zyromas

OrnpenenstoT NOHATHUS

JaBaThb OIPCACIICHUE

P- BBIOEHAAIOT M OCO3HAIOT

Oco3HaBaTh €OUHCTBO U

(55) JIeATENbHOCTh OPTaHU3MOB «buochepar, «BOIHAS Cpeaay, TepmuHaMm. Ha3biBaTh TO, YTO YK€ YCBOCHO, IEIOCTHOCTb
«HA3eMHO-BO3/IYIIIHAS CpEeNiay, Cpe/Ibl KM3HH KHUBBIX BHOCSIT HEOOX OJTUMbIC OKPY’KaroIiero Mupa.
«TI0YBAY, «OPTaHU3MBI KaK OpraHu3MOB; (haMUITHH JIOTIOJTHEHHSL. BricTpanBaTh
cpena OOUTaHUS, y4eHBIX, paboTaBIINX B I1- uccnenyoT, HaXOAAT M | COOCTBEHHOE LIETIOCTHOE
«MEXaHHUECKOE BO3/ICHCTBHEY, 001acTH M3y4eHHUs OTOHMPAIOT HEOOXOTUMYIO MHpPOBO33pEHHUE
«(puznko-xumMHYecKoe onocheps nHpopmanuro u
BO3JICHCTBHE, «TIEPEMEIIICHHE OpraHU3MOB K KHU3HU B CTPYKTYPHPYIOT €€
BEIIIECTBAY, KTYMYC», OIpeIeTIeHHOH cpefe
«GbuBTparys. XapaKTepHU30BaTh CPEIBI K- cnymaror yuurens,
XapakTepr3yoT Ouochepy Kax OOUTaHKS OPraHU3MOB, OTBEYAIOT Ha BOIPOCHI
r100aIbHYI0 SKOCUCTEMY. 0COOEHHOCTH Pa3TUYHBIX
IIpuBoasaT npumepsl Cpell )KU3HU,
BO3HCﬁCTBHH JKHBBIX HpI/ICHOCO6HeHI/I${ JKHBBIX
OpraHM3MOB Ha Pa3UYHbIC OPraHH3MOB K KHU3HU B
cpelpl XKHU3HH ompeJieTIeHHOH cpee,
KOTOpBIEC BEIPaOOTAIUCH B
nporiecce
KpyroBopor BeruecTs B OmnpenensioT MOHATHA JlaBaTh ONpEAEIeHNe P : camocTosATENBHO CTaBAT YUUTbCS OCMBICIHBATD
(56) ouochepe «OHOreOXUMHUUYECKUHN UKD, tepMuHaM. Ha3biBath 1eTH paboThl, COCTABISIIOT | 3HAYMMOCTh JTaHHOH TEMBI,

«OUOTeHHBIC

(TUTaTenbHBIE) BEIIECTBAY,
«MHUKPOTPO(HBIE BEIIECTBAY,
«MaKpOTPO(HBIE BEIIECTBAY,
«MHUKPODIIEMEHTBD».
XapaKTepu3yr0T OCHOBHBIE
OHOreOXUMHYECKHE LIUKIIBI HA
3emIie, UCTIONB3YS
WLTIOCTPAIH yaeOHUKA.
YcraHaBIMBAIOT IPHIUHHO-
CIIEICTBEHHBIE CBS3U MEXITY
6romaccoii
(TIpOMYKTUBHOCTHIO) BUIIA 1
ero 3Ha4eHHEeM B
TIO/IIePKAHUN
(hyHKIIMOHUPOBAHUS
coo0IIecTBa

OMOr'e€HHBIE DJIEMEHTHI;
MEePEUHCIISITh
OHOr€OXMMHYECKHE ITUKIIBI

XapaKTepH30BaTh
0COOEHHOCTH KPyroBOpOTa
BEIECTB B IIPUPOAE, €To
3HAUCHHE; TIOCIIEICTBUS
HapyILeHHs KpyroBopoTa
BEIIeCTB B Omocdepe;
OHOT€OXUMHYECKHE LIIKIIBI
a30Ta, yriepojaa u
thocthopa; 0OBSICHATH POIH
JKHBBIX OPTaHM3MOB B

o AePKaHUU KPYrOBOPOTa
OMOTeHHBIX 3JIEMEHTOB

IUIaH U
MOCJIEI0BATENLHOCTh
JEUCTBUHN OILIEHUBAIOT
CTEIEHb YCIEIIHOCTH
CBOEI MHIUBUAYAJIbHOU
00pa3oBaTenbHOM
JIEATEbHOCTH.
[ToznaBartensubie YVY/I :
YMEIOT HaXOJHUTh HYKHYIO
uHpopmanmio,
UCTIONB3YIOT Pa3IndHbIC
WCTOYHUKH TTOTYIECHHS
WHPOPMAIIIH.
Kommynukatuable YV /I :
OTCTaBaIOT CBOIO TOUKY
3pEHUSI TPUBOJIST
apryMEeHTBHI,
MOATBEPKIAIOT UX
IpUMEpaMH, ¢

YUIUTBCS HCIOIB30BaTh
CBOU B3TVISIIBI IS
petienus mpobiieM u
U3BIICUCHUS JKH3HCHHBIX
YPOKOB




JTOCTOMHCTBOM TIPU3HAIOT
CBOH OIIMOKHU U
KOPPEKTHPYIOT 3HAHHUSA,
B3aMMOOIICHUBAIOT JIPYT

Jpyra.

OBomronus Grnocheps

Onpez[ens[}oT MOHATHA <«<OKHUBOC

JaBaThb OIPCACIICHUE

P- BBIOEHAAIOT M OCO3HAIOT

Oco3HaBaTh €OUHCTBO U

(57) BEILIECTBOY, «OMOTeHHOE TepMuHaMm. Ha3piBaTs TO, YTO YK€ YCBOCHO, LIEJIOCTHOCTh
BEILIECTBOY», «OMOKOCHOE OMOTeHHBIE IIEMEHTHI; BHOCSIT HEOOXO/TUMEBIE OKpY’KaIOIIEro Mupa.
BEILIECTBO», «KOCHOE MIePEYHCIISITh JIOTIOJTHEHHSI. BricTpanBaTh
BEILIECTBOY, «IKOJOTUUECKHIA OMOreOXUMHYECKUE IIUKITBI I1- uccnenyror, HaxXoOmAT U COOCTBEHHOE IIEIOCTHOE
KPH3HUC». OTOMPAIOT HEOOXOTUM YO MHUPOBO33PCHUE U
XapakTepu3yloT IPOIECCh XapaKTepHu30BaTh nHpopmanuro u
paHHEero 3Tarna 3BOJIIOIHN 0COOEHHOCTH KpYroBOpoTa CTPYKTYPHPYIOT €
ounocdepsr. BEIIIECTB B MPUPO/IE, Ero
CpaBHHUBAIOT 0OCOOEHHOCTH 3Ha4YeHHe; MOCIeICTBUS K- caymaror yuurens,
KpPYroBOpOTa yriieposa Ha HapyIIeHHs: KpyroBOpoTa OTBEYAIOT Ha BOIIPOCHI
Pa3HBIX dTAMax SBOJIOIMU BEIIIeCTB B Onocdepe;
orocdepsl 3eMiIH. OMOreOXUMHUYCCKHE ITUKITBI
OOBACHSIOT BO3MOXHBIE a3oTa, yrieponaa u
MIPUYUHBI SKOJIOTHYECKUX dhochopa; 0OBICHATH POITH
KPH3HCOB. JKMBBIX OPIraHU3MOB B
Y cTaHaBIUBAIOT PUIMHHO- MOAIJIEPIKaHUK KPYroBOpOTa
CIIJICTBEHHBIX CBSI3H MEXIY OHMOTCHHBIX 3JIEMEHTOB
JIeATENLHOCTBIO YellOBEKa
9KOJIOTMYECKHUMHU KPU3UCAMU
I'noTe3bl BO3HUKHOBEHUSI OnpenessitoT NOHS TSI Ha3bIBaTh OCHOBHBIC P- BHOCST HEOOXOTUMBIE OCMBICITHBAIOT €ANHYIO
(58) KHU3HU «KpEaLuoOHU3M, THIIOTE3bl BOSHUKHOBEHUS JIOTIOJIHEHUS, BBIIENSIOT U | MPUPOJHYIO LIEIIOCTHOCTh
«CaMOMPOU3BOJIIBHOE KHU3HA OCO3HAIOT TO, YTO
3apOXKICHUEY, «TUIIOTE3a XapaKTepu30BaTh OCHOBHBIE MOJJIEKHUT YCBOCHHUIO.
CTaI[IOHAPHOT'O COCTOSIHUSI», THIIOTE3bl BOSHUKHOBEHUS I1- cTpykTYypUpyOT
«THUIOTE3a MAHCIIEPMHUNY, JKH3HU (KpEalioHn3M, yueOHbII MaTepHal,
«THUIOTe3a OHOXUMUIECKON pa3nu4us B MOAX0AaX BBIJICTISIFOT B HEM TJIAaBHOE
SBOJIIOLMNY. XapaKTePU3yIOT PENUruy 1 HayKu K K- Bocnpunumaror
OCHOBHBIE THITOTE3BI 00BSICHEHUIO nH(pOpMALIUIO HA CITYX,
BO3HMKHOBEHHUS )KU3HU Ha BO3HUKHOBCHUS JKU3HH; OTBEYaTh Ha BOIIPOCHI
3emie. O6CyXIatOT BOIIPOC TUIIOTE3a yauTens
BO3HHKHOBEHHS KHU3HU C CaMOIPOHU3BOJILHOTO
OJTHOKJIACCHUKAMU M YIUTENIEM | 3apOXKICHHS KU3HHU;
TUIIOTE3a MAHCIICPMHUU;
TUIOTE3a OMOXUMUIECKOM
IBOJIOLIUH
Pa3BuTHE TIpeacTaBIeHUN O OnpeaensifoT MOHSITUS HA3bIBATh JTAIbI PA3BUTUS P- BHOCSAT HEOOXO/IMbIC OCMBICTHBAIOT €UHYIO
(59) MPOUCXOXKICHUH KU3HH. «KOALepBaThI», KIIPOOHOHTED), [IPEACTABICHHI O ITOTIOTHEHHMS, BEIICIAIOT U [IPHPOJHYIO LIETIOCTHOCTb

COBpeMeHHOG COCTOSAHHUC

«THIOTE3a CHMOHOTHYECKOr O

BO3HWKHOBCHHHU XU3HU

OCO3HAKOT TO, YTO IMOAJICKUT




TTPOOIEMBI

TIPONCXOXKICHHS
9YKapUOTHYECKUX KIETOK»,
«THIIOTE3a MPOUCX OXKACHHS
9YKapUOTHYECKUX KIETOK U UX
OpraHoM/0B IIyTEM
BIISTYMBAHUS KJIETOYHOM
MeMOpaHBD», «IPOreHOT»,
«9y0aKTepum»,
«apxebaKTepum».
XapakTepu3yroT OCHOBHBIE
9Tarbl BOSHUKHOBEHUS U
pa3BUTHSI XKU3HU Ha 3eMIIe.
OnuChIBaIOT MOJIOKEHUS
OCHOBHBIX THIIOTE3
BO3HUKHOBEHHSI )KU3HH.
CpaBHUBIOT TUTIOTE3bI
A.N.Omnapuna u J[x.
XonaenHa.

OO0cyxaroT IpodIEMBI
BO3HUKHOBEHHS M Pa3BUTHSI
JKU3HH C OJJHOKITACCHUKAMH U
yauTeneM

XapaKTepH30BaTh OCHOBHBIE
BTaIbl Pa3BUTHS )KU3HU Ha
Bemite; runore3y aGMOreHHOro
BapOXKICHUS >KU3HU U ee
BKCIIEPUMEHTAILHOE

MO TBEP>KACHHE (THITOTE3a
Onapuna — XonjeiHa);
COBpEMEHHBIE TUIIOTE3bI
[TPOMCXOXKACHHS KH3HU

YCBOEHHUIO.

[1- CTpYyKTYpUPYIOT YIeOHBII
MaTepHall, BBIICIAIOT B HEM
rI1aBHOE

K- BocmpHHUMAIOT
IH(OPMAIIHIO Ha CITYX,
OTBEYaTh HA BONIPOCHI
YaUTeNs

(60)

Pa3BuTue xu3HM Ha 3emiie.
OpHI ApeBHEUIIEH 1 JpEeBHEH
JKU3HU

OnpenensioT MOHATHS «3pay,
«TIEPUOAY, «IT0XaY,
«KaTapxen», «apxen»,
«IPOTEPO30i», «IAJICO301»,
«ME30300, «KalHO301»,
«TIAJICOHTOJIOT U, KKEMOPHID»,
«OPIOBHK», KCUILYP», «IECBOHY,
«KapOOH», «IIEPMbY,
«TPUIOOUTED, KPUHUODHTED,
«KHCTEnepsie PEIObD»,
«creronedansny,
«HUXTHOCTETH,

«Tepancuib». XapaKkTepu3yroT
pa3BUTHE KU3HU HA 3eMIie B
3pBl JpEBHEUIIEN U ApEBHEN
XKU3HU. [IpUBOIAT IpHIMEpEI
OpraHW3MOB, HACEIIABIINX
3eMITio B 3pHI IpeBHEHIICH 1
JIPpEBHEN KU3HU.

Y cTaHaBIMBAIOT MPUIUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXKIY
YCIIOBHSIMU CpEJIbl OOUTAHUS U

Ha3bIBaTh APbI U IEPHOBI,
KpyIHbIe apoMopdo3bl
XapaKTepH30BaTh
COCTOSIHHE OPTraHUYECKOr0
MHpa Ha IPOTSHKEHUH
apXENCKOH 3pHl,
Ba)KHe#IIMe apoMop o3kl
apXEHCKoH,

P- BHOCAT HEOOXOOUMBIE
JOTIOJIHEHHU S, BBIACIAIOT U
OCO3HAIOT TO, YTO
HOJUIEKUT YCBOCHHUIO.
II- crpykrypupyroT
yueOHbII MaTepual,
BBIZICNISIOT B HEM IJIaBHOE
K- BocmpuamMMaioT
nH(pOpMALIUIO Ha CITYX,
OTBEYaTh Ha BOIPOCHI
YUHUTEIS

OCMBICIUBAIOT ETUHYIO
MPUPOHYIO LIEIIOCTHOCTh




SBOITIOIOHHBIMHE TIPOIECCAMHU
V pa3IMYHBIX TPYIIT
opranu3mMoB. CMBICTIOBOE
YTEHUE C TTOCIICTYFOIIIM
3aTI0JIHCHUEM TaOJIHIIBI

PaszBurHe XU3HH B M€3030€ U

OnpenenstoT NOHATHUS

Ha3bIBATbh OPbI U MICPUOIBI;

P- BHOCAT HGO6XO]II/IMLI€

OCMBICIHBAIOT €TUHYIO

(61) KaliHO30e «TPHACY, KIOPa», «KMEI», KpYIHBIE apoMopd 036! 1 JIOTIOJTHEHNS, BBIIENSIIOT M | TPUPOJHYIO LIEIIOCTHOCTh

«ITMHO3aBPBI», «CyMUaThIe WIM0a/IaNTalN OCO3HAIOT TO, YTO

MIIEKOTTMTAIOIINE, XapaKTepHU30BaTh TIO/ITIEXKHUT YCBOCHHIO.

«IUTaleHTapHbIe COCTOSIHHE OPTaHHYECKOTO I1- cTpykTypupyoT

MJIEKOTHTAIOIINE, MHpa B M€3030€, OCHOBHBIE yueOHbIIT MaTepual,

«TIAJIEOTeHY, «HEOTeH», apoMop(o3bl U BBIJIEJISIFOT B HEM TJIaBHOE

«aHTPOIIOTEH». WIN0A/IaNTalllH, Pa3BUTHE K- BocnpuHnmaror

XapakTepu3yroT OCHOBHBIE JKM3HU B KaliHO30€; 3HATh nH(pOpMAaLHUIO Ha CITYX,

TIEPHO/IbI PA3BUTHS KU3HU HA OCHOBHBIE HaIlpaBIICHUS OTBEYaTh Ha BOIIPOCHI

3emiie B Me3030€ U KaitHO30¢€. ABOJIOLUH PACTEHUH U yUUTeNns

IIpuBoasaT npumepsl KHUBOTHBIX. OOBSICHATH

OpraHM3MoOB, HACCIIABIINX CMEHY I'OCIIOACTBYIOIINX

3eMIlto B KaifHO30€ ¥ M€3030€. | TPYIIT PACTeHHH U

YcraHaBnuBarOT IPUYUHHO- KUBOTHBIX (IIPUBOAHUTH

CIICICTBEHHBIE CBSI3U MEXIY MpUMEpPBI

YCIIOBHUSIMU CpEZIbl OOUTaHUS U

3BOTIOLMOHHBIMH TIPOLIECCAMU

Y Pa3IMYHbIX TPy

opranu3MoB. CMBICTIOBOE

YTEHHE C MOCJIEAYIOLIUM

3aII0JTHEHNEM TaOJIHUIIEL.

Pa3pabatsiBatoT miiaHa ypoka-

JKCKYPCHH B KPaeBEAYECKHUI

MY3€il UM Ha T€0JI0TMYECKOe

OOHa)KeHHe

O6o0maronii ypok- T'oToBAT oTUeT 00 SKCKYypCHU JTaBaTh OTpeJIeIeHIe P:YwMmetoT opranu3oBeIBaTh Bribupatot nieneBsie U

(62) 9KCKYypCHs tepmuHaMm. Ha3siBath BBINOJTHEHHE 33/1aHUN CMBICIIOBBIE YCTAHOBKH B

SBOJIIOLIMOHHBIE DTAIIBI B
JKU3HU 3eMITH; TIePEUHNCISTh
HMX CBOMCTBA M 3HAUCHHEC
XapaKTepHU30BaTh
0COOEHHOCTH

YUHUTENS, aHATN3UPOBATH
PE3YABTATHI CBOEH pabOTHI
Ha ypOKe.

IT: VYmeror
BOCIPON3BOJIUTH
WHPOPMAIINIO TIO TTAMSITH,
JlaBaTh OMpeeNeHNne
MOHSTHUSIM, CTPOUTH
peueBbie BBICKa3bIBAHUS,
yCTaHaBIMBATh IPUINHHO-
CIJIC/ICTBEHHBIE CBSI3H.

CBOUX JIEHUCTBUIX U
MOCTYIIKAX .




K: Ymenwue paborats B
rpymmnax, o0CyKIaTh

9 AnTponorenHoe Bo3elicTere Ha| ONpenerstoT HOHITHS P- BHOCAT HEOOXOTIMBIE OCMBICTHBAIOT EANHYIO
(63) ouochepy «aHTPOTIOreHHOE BO3/ICHCTBHE ITOTTOJTHCHMUS, BBIJICIISIOT U [MPUPOTHYIO IIETOCTHOCTh
Ha 6rocdepy», «Hoochepar, DCO3HAIOT TO, YTO HOJIEHKHT
«TIPUPOITHBIE PECYPCH». YCBOCHHIO.
XapakTepu3yroT YeloBeKa Kak [1- CTpYKTYpHUPYIOT yueOHbIi
OroconuanbHOe CYIIECTBO. MaTepHuall, BBIACIAIOT B HEM
OnuCHIBAIOT HKOIOTHYECKYIO ri1aBHOE
CUTYalIMIO B CBOEH MECTHOCTH. K- BocnmpuHHUMAaIOT
Y craHaBIMBalOT IPUIUHHO- MH(pOPMAIHIO Ha CITYX,
CIIEJICTBEHHBIE CBSI3U MEXKIY OTBEYATh HA BOIPOCHI
JIeATENILHOCTBIO YeNlOBEKa yIUTENS
9KOJIOTMYECKHMHU KPU3UCAMHU
10 OCHOBBI PallMOHAJIBHOTO OnpenessitoT NOHSTHUS P- BBIIENAIOT ¥ OCO3HAIOT Oco3HaBaTh €MHCTBO U
(64) NPUPOIONOJIE30BAHUS «palroHaIbHOE TO, YTO YK€ YCBOCHO, IIEJIOCTHOCTD
MPUPOJIOTOIBE30BAHUEY, BHOCSIT HEOOXO/TUMBIE OKpYKaIOIIero Mupa.
«O00IIECTBO OTHOPA30BOTO JIOTIOJTHEHHSI. BricTpauBaTh
noTpeOIeHus». XapakTepu3yoT [1- uccrnenytor, HAXOIAT U COOCTBEHHOE 1IEIOCTHOE
COBPEMEHHOE YellI0OBEYECTBO OTOMPAIOT HEOOXOAUMYIO MHPOBO33pEHHE LU
KaK «00IIecTBO OHOPa30BOIr0 nH(pOpMALUIO U
HOTpeOIeHMS. CTPYKTYPHPYIOT ee
OO6cyx)Iar0T OCHOBHBIE
NPUHIUIBI PALIOHATILHOTO K- ciymaror yaurens,
UCIOJIB30BaHUS IIPUPOTHBIX OTBEYAIOT Ha BOIPOCHI
pecypcoB
11 O6o0maroniii ypox- Brictymarot ¢ coobmeHmsIMu JTaBaTh OIpeJIeIeHIe P:YmMeroT oprann3oBsIBaTh BeiOupator 1enessie u
(65) KOH(epeHIus no teme. [IpencraBustor TepmuHaMm. HazbiBaTb BBITIOJTHEHHE 3aJaHUH CMBICIIOBBIE YCTAHOBKU B
pe3yabTaThl y4eOHO- OCHOBHBIE I'TI00AJIbHbIE YUHTENS, aHAIU3UPOBATh CBOHX JCHCTBHAX
HCCIIEIOBATENBCKOM poOIEeMBI YeI0BE4eCTBa; pe3yabTaThl CBoeil paboThI MOCTYIKAX .
IPOEKTHOH AEATENBHOCTH HePEYNCIIATh UX CBOWCTBA U Ha ypoKe.
3Ha4YCHUE II: Ymeror
XapaKTepH30BaTh BOCIIPOH3BOINUTH
0COOEHHOCTH MH(POPMALIUIO N0 TAMSTH,
JIaBaTh ONpeeIeHne
TIOHATHSM, CTPOUTD
pedeBble BBICKAa3bIBAHMS,
YCTaHABIMBATh IPHINHHO-
CIIeICTBEHHBIC CBS3H.
K: Ymenwne paborats B
rpymmax, 00CyX/1aTh
66 IoBropenue. buochepHsiit
YPOBEHb.
67 Wrorosas x/p




68 O000mIeHne H3y4eHHOT O 32
y4eOHBIHA TO/I.

Htoro 68 yacos

MarepuanbHO-TeXHHYECKOe ofecneyeHue 00pa3oBaTeIbHOI0 Mpouecca
]IOHOJ'IHI/ITCJ'H)HaH JIuTeparypa Jjsl YYUTENS.
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Buonorus. 6-9 xnaccel. Tematnueckue 3auetsl/Coct.: I'. C. Kanunosa, A. H. Msrkosa, B. 3. Pesuukosa. M.: O6pazoanue a5 Beex, 2005;
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JloBkoBa T.A., Conun H.W. meromuueckoe mocodue k yueonnky Connna «buomnorus. Oorume 3akoHoMepHOCTH. 9 kinace». M.: Jlpoda, 2007;

Huxkumos B. Y. CipaBouHHK MIKOJIBHUKA 10 Onosoruu: 6-9 xiaccel. M.: JIpoda, 2006;

Hukumos B. U., TepemoB A. B. [luaakruueckuii matepuai no 3oonoruu: [Tocooue st yuureneit ononorun. M.: PAYD - Luranens, 2006;
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