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1. TIOACHUTEJIbBHASA 3AIIMCKA

Hannast pabouasi mporpamma cpemHero oOmiero obOpasoBanust mo Owuonornm (06a30BBIN
ypoBeHnb) minst 10 kinacca pa3paboTrana Ha OCHOBE:!

o @enepanbHOro 3akoHa or 29.12.2012 Ne 273-@3 «0O6 obpasosannn B Poccuiickoi
Deneparyny,

e Ilpukasa Munnpocsemenuss ot 31.05.2021 Ne 287 «O06 yrtBepkaeHHH (eneparbHOro
roCyIapCTBEHHOrO 00pa30BaTEIbHOTO CTAHAAPTAa OCHOBHOTO 00IIero o0pasoBaHusy,

e Ilpukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO6 ytepkneHuu ¢enepanbHON
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHUs;

e Ilpukaza Munnpocsewmenus ot 22.03.2021 Ne 115 «O6 yrepknenunu [lopsinka opranuzannu
U OCYIIECTBJIEHHUs] 00pa30oBaTEeNbHON AEATEIBHOCTH IO OCHOBHBIM O0IE00pa3oBaTEbHBIM
nporpamMmamM — 00pa30BaTeNbHBIM MTPOrpaMMaM HavaIbHOTO 00IIero, OCHOBHOTO OOLIero u
cpenHero odrmiero oOpasoBaHUsY,

o CII 243648-20 «CaHHTapHO-3HIEMHUOJOTHYECKHE TPeOOBAHUS K OpraHH3aLUsIM
BOCITUTaHMUA W OOYHYEHHs, OTIbIXa U O3IOPOBJICHHUS NETeH M MOJIOIEKWY», YTBEPKICHHBIX
MOCTAaHOBJICHHEM IJIABHOI'O CAHUTAPHOTro Bpada ot 28.09.2020 Ne 28;

o Cannma 1.2.3685-21 «I'urmeHudeckue HOpMATUBBI U TpeOOBaHUS K OOECIEUEHUIO
OesomacHocT W (Miam) O€3BPEAHOCTH Ml uenoBeka (PaKTOpPOB Cpedbl OOUTAHUSY,
YTBEP KACHHBIX TOCTAHOBJIEHUEM ITIaBHOIO CaHUTAapHOro Bpada ot 28.01.2021 Ne 2;

® Konuenuus npenonaBanus ydeObHoro mpeamera «buomorus» B 001meoOpa3oBaTeNbHBIX
opranm3anusix Poccuiickoli ®enepaiuy, peamu3yrINX OCHOBHbIE 00pa3oBaTeNIbHbIC
nporpaMMebl (onoOpeHa pemeHneM GeaepasbHOro yaeOHO-METOMUIECKOr0 O0BeTMHEHUS IO

obmemy oOpa3oBaHUIO, MPOTOKOJI OT 29.04.2022 No 2/22).

o @enepanbHOil paboueili mporpammsl yueOHOro kypca «buonorus m paboueil mporpaMmel
munaun YMK «Jlunus xuzam» Kamenckoro A A. u B.B. [laceunuka.

IIpu pa3paboTke JaHHOH MPOrpaMMBbl TEOPETHUECKYIO OCHOBY JJISI ONPEAEIIEHHSI TOXOI0B K
dopmMupoBaHHUIO comepikaHusl ydeOHOro mnpeamera «BHONOTHS» COCTaBHIIM: KOHIIENTYaJbHbBIE
nojioxkennst CTaHmapTa o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COepIKaHus, Pe3yIbTaToB OOyUSHHS U
TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB, TOJOXEHHS 00 OOLIMX LENsAX W MPUHIMIIAX,
XapakTepu3yomux coBpemenHoe cocrosinue cuctemMbl COO B Poccuiickoit @enepaunu, a Takxe
MOJIOXKEHUsI O crerrduke OUONOTrUH, €€ 3HAUEHUH B MO3HAHWHU JKHUBOW MPHUPOABI M 0OeCreueHnn
CYLIECTBOBaHMs 4ejoBedeckoro obmectBa. COrinacHO Ha3BaHHBIM IIOJIOKEHUSIM  ONPEAETIeHBI
OCHOBHBIE (PyHKIIUHM MPOTPaMMBI U €€ CTPYKTypa.

[Iporpamma nmaér mpencraeieHue o memsix, 00 obmel crpaternn 0Oy4YeHMs, BOCITUTAHUS W
pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH yueOHOro npeamera «buonorus»; onpeaenser oosi3aTebHOe
NPEIMETHOE COACPIKaHUE, €r0 CTPYKTYpY, pachperesieHne Mo pa3aeiam/TeMaM, PeKOMEHIYEeMYIO
MOCJIEIOBATEIbHOCTh ~ M3yYEHUS] y4eOHOro Mmarepwaja C Y4YETOM  MEKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBs3€H, JIOTMKH OOpa30BaTENIbHOTO MPOILECca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamme Takxke yduThiBatOTCs TpeOOBaHUS K IUIAHHPYEMBIM JIMTYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOy4deHHs B (POPMHUPOBAHMM OCHOBHBIX BHIIOB
y4eOHO-TTIO3HABATEIPHON  JESITeIbHOCTH/YIeOHbIX  NEHCTBUI  OOy4YaromuXCs IO  OCBOSHHUIO
coep KaHnsl OMONIOrHIecKoro oopa3oBaHuUsI.

B mporpamme yuebnoro npenmera «buonorusi» (10 kmace, 6a30Bblil ypOBEHb) peatn3oBaH
NPUHLHI MPEEMCTBEHHOCTH B W3y4YEHHH OHojoruu, Onaromaps 4eMy B HEW IPOCMAaTPHBAETCS
HANPaBJICHHOCTh Ha PA3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUs], IEHHOCTHBIX OPUEHTALNH JIMYHOCTH, SKOJIOTHUECKOTO MBIILIEHHSI, TIPEACTABICHUH
0 30pOBOM 00pase KU3HM U OepeKHbIM OTHOLIEHHUEM K OKpY Karome npuponHoi cpene. [lostomy
HapsAy C M3YYEHHEM OOIIEeOMOIOrHYeCKHX TEOPHH, a TaKXKe 3HAHWH O CTPOCHUHU JKUBBIX CHCTEM
Pa3HOTO paHra M CyLIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX IPOLECCOB, B NMPOTrpaMMe YAENIEHO
BHUMAaHHE UCTIOJIb30BAHHUIO ITOJTyY€HHBIX 3HAHUH B MOBCEHEBHOM *KM3HU [T PEIICHUS IPUKJIIATHBIX
3ama4, B TOM 4HCIe. NPOPHIAKTUKA HACIEACTBEHHBIX 3a00JI€BaHUII YeNOBEKa, MEIUKO-
TEHETHYECKOTO KOHCYJIBTHUPOBAHUs, OOOCHOBAHUS SKOJOTMYECKH LEJIeCOOOpa3HOro MOBENEHUS B
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OKpPY’Karolllel MPUPOAHON Cpele, aHAJIN3a BIUSHUA XO3SHUCTBEHHOW NEATENbHOCTH YEIOBEeKa Ha
COCTOSIHME MPHUPOAHBIX M HMCKYCCTBEHHBIX 3KOCHUCTEM. YCHICHHE BHUMAHMA K MPUKIAAHOU
HAINPaBJIEHHOCTH yueOHOro npeamera « bBHomorusy» mpoauKTOBaHO HEOOXOIUMOCTBIO 00eCeueHus
YCIIOBUH JJIs1 PEIIEHUs] OHOM M3 aKTyaJbHBIX 3a/ad IIKOJIBHOTO OHOJIOrHMYecKoro oOpa3oBaHMS,
KOTOpasi mpenmnonaraer (¢GopMupoBaHHe y OOy4aOIIMXCSl CHOCOOHOCTH aAanTHPOBATBCA K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILETOCsl COBPEMEHHOTO MHUPA.

OO0u1as xapakTepucTruka yuebHoro npeamera «buonorus»

Yuebnslii npeamer «buonorusy B cpenHeM obmeM 00pa3oBaHUU 3aHUMAET BAXKHOE MECTO.
On obecnieunBaer (opMHpOBaHHE Y OOYHAIOIIMXCS MPEACTABICHHNA O HAyYHOW KapTHHE MUPA,
pacuiupsier 1 0000IIaeT 3HaHUA O XUBOU NPUPOAE, €€ OTINUUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpPraHM3alul M 3BOJIOLWH, CO3MAET YCIOBUS U, HO3HAHUS 3aKOHOB JKMBOW IPUPOJBI
gopmuposanusn GyHKUNOHATBHON MPAMOTHOCTH, HAGbIKOG 3[0POBOT0 U 0€30MacHOro 00pasa KU3HH,
JKOJIOTMYECKOIr0 MbIIIJICHWA, HEHHOCTHOIO OTHOIICHUA K SKUBOH MNPpUPOAEC U YCTIOBEKY.

bonbmoe 3HaueHne y4eOHBI mnpeamer «buonorus» wuMeeT Takke IS pEIICHUS
BOCIIUTATEJbHBIX M PAa3BUBAOLIMX 3a7a4d cpeaHero oolmero oOpa3oBaHMS, COLMATU3ALUN
oOyuaromuxcs.  HM3ydenme  Owmonormm  obecrieumBaeT  ycioBus  ansi  (poOpMHpOBaHUS
HHTCJUICKTY AJIbHBIX, KOMMYHHKAIITUOHHbIX U HH(l)OpMaL[I/IOHHbIX HaBbIKOB, 3CTETHYECKOU KYJIBTYPBI,
CHOCOOCTBYeT HHTErpaluy OHOJOrMYECKUX 3HAHWN C MPEACTABICHUAMH H3 APYTUX Y4eOHBIX
npeaMeETOB, B HAaCTHOCTH, (1)I/ISI/IKI/I, XHUMHWHU U FeOFpa(I)I/II/I. HazBanHble TOI0KEHUS O npeaHa3HAYCHHUN
yueOHoro mpenmera «bHONOTMs» COCTABMJIM OCHOBY Ul OIMpPEAETeHHs] MOAXOOOB K OTOOpY H
CTPYKTYPHPOBAHHIO €r0 COAePIKaHUsI, PEICTABICHHOIO B JAHHOH IporpamMmme.

Otbop comepkanusi yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULHIA KYJbTYPOCOOOPAa3HOr0 MOAXOAA, B COOTBETCTBUH C KOTOPBIM OOYYaOLIHECs IOJIKHBI
OCBOUTb 3HAHUSI U YMEHHs, 3Ha4MMble s (POPMHUPOBAHUS OOIIEH KyJbTYpbI, ONpPENesIoIne
aNeKBaTHOE TMOBEACHHE 4YeJOBEKa B OKPYXKAIOIIEH MPUPONHOW cpene, BOCTpeOOBaHHbIE B
MOBCETHEBHON JKM3HM WM TPAKTHUECKOH nesitenbHOCTH. Oco0oe MecTo B 3TOW CHCTeMe 3HaHUI
3aHUMAIOT HJIEMEHTBI CONEPIKAHUS, KOTOPbIE CIyKaT OCHOBOM Jisi GOPMHUPOBAHHUS MPEACTABICHUIT
(6] COBpeMeHHOfI eCTeCTBeHHO-Hay‘{HOfI KapTUHE MHpPa U LHCHHOCTHBIX OPHUCHTAUAX JIMYHOCTH,
CNOCOOCTBYIOIUX 'Y MAHU3ALMH OHOJIOTHYECKOTO 00pa30BaHUsI.

CtpykTypupoBaHue coiep:kaHusi y4eOHOro marepuaja B INPOrpaMMe OCYIIECTBICHO C
y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTJIMYHUTENBbHBIX OCOOSHHOCTSIX JKUBOH MPUPOBL, O €€
YPOBHEBOH OpPTaHU3aLMH U 3BOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpeamera
«buonorus» BBIACJICHBI CICAYIOIIUE COACPIKATCIIbHBIC JIMHUUA! «buonorus xak HaykKa. MeTOI[bI
HAay4YHOT'O TIO3HAHUA», «KmeTka kak 6I/IOJ'IOFI/ILIGCKa$I CHUCTEMa», ((OpFaHI/ISM KakK 6I/IOJ'IOFI/ILIGCKa$I
cuctemay, «CucremMa u MHOrooOpasre OpPraHHMYeCKOro MHUpa», «DBOJIOLMS SKUBOW MPUPOIBDY,
«DKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTI .

Llenu n 3agaumn V"IG6HOFO npeameTa «bruosorus»

Lenp wm3ydeHus: yueOHoro mnpenmera «buomorusi» Ha 0a30BOM ypOBHE — OBJIAJACHHE
00y4aroIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIIbHONH OPTaHU3aLUH KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUH NCIOb30BATh STH 3HAHUS JJIs1 TPAMOTHBIX AEHCTBUI B OTHOLIEHUU
OOBEKTOB KUBOH MPHUPOJBI U PEIICHUS PA3THMYHBIX KU3HEHHBIX TPOOJIeM.

HocTmkeHnne wnenu usydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypoOBHe
o0ecrieunBaeTCsl PEeIeHUEM CIeNYIOIINX 3a0ay.

1. ocBoeHue OOYYaArOIIMMHUCS CHUCTEMbI 3HAHHH O OHOJOTHYECKUX TEOPHSX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBHJIaX, CIyXKAIIUX OCHOBOH Ui (hOPMHPOBAHUS
MIPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA;, O METOAAX HAy4YHOIO MO3HAHUS, CTPOCHUH,
MHOrooOpasuu M OCOOEHHOCTSIX JKHBBIX CHCTEM pAa3HOTO YPOBHS OpPTaHM3ALMH;, BBINAIOLINXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOT U,




2. ¢dopmupoBaHue y OOyHarOIIUXCS MMO3HABATEIbHBIX, HHTEIIEKTYAJIbHBIX U TBOPYECKHX
CHOCOOHOCTEH B MPOLIECCe aHAM3a JAHHBIX O MY TAX Pa3BUTHS B OMOJIOIMH HAYUHBIX B3TIISI0B, HAEH
U TMOJXO/A0B K U3Y4YEHUIO )KMBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluMY;

3. craHOBieHHE y oOy4arommxcst oOwmed KyJbTypbl, (PYHKIHOHAJIbHOW TI'PAaMOTHOCTH,
pa3BUTHE YMEHHWH OOBSICHATP M OLIEHUBATH SIBJICHUS OKPYXKAIOIIEro MHUpPa SKUBOM MPUPOIBI HA
OCHOBAHMH 3HAHWH U OMBITA, NTOJYYEHHBIX IPU U3YUEHHH OMOJIOT U,

4. ¢dopmupoBaHue y oOyHarOLUIMXCsS YMEHUH WJUTIOCTPUPOBATh 3HAUYEHHE OMOJIOTHYECKHX
3HAHUM B TMPaKTUYECKOM JMeATEIbHOCTH 4YeJNOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH 1 arpOOMOTEXHOIOTHIA,

5. BocnuTaHue yOeXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YEJIOBEKOM JKUBOH MPHUPOIBI,
HEOOXOIUMOCTH OepeXHOTO OTHOLICHHUS K HeH, COONIONEHUS STHUECKUX HOPM IPH MPOBEACHUU
OMONOrNYeCKUX UCCIIEOBAHUH,

6. CO3HaHME LIECHHOCTH OMOJOrMYECKUX 3HAHUH NIl TIOBBIIIEHHS YPOBHS 3KOJOTHUECKOM
KYJIbTYPBL, 17151 QOPMHUPOBAHUSI HAYYHOTO MHUPOBO33PEHUS,

7. TpUMEHeHHe NMPUOOPETEHHBIX 3HAHUH M YMEHUH B MOBCEIHEBHON JKU3HM JUISl OLICHKH
MOCJTIEACTBUI CBOEH JMEATENbHOCTH IO OTHOLICHWIO K OKpyJKaromel cpene, COOCTBEHHOMY
310pPOBBIO;, OOOCHOBaHUE U COOITIOICHNE Mep TIPOPUIAKTHKN 3a00JIeBaHUH.

Mecto yuebHoro npeamera «buosnorusa» B yaeOHOM I1aHe

[Iporpamma paccunTaHa Ha npenogasanue Kypca «buonorus» B 10 kinacc B o0beme 2 4yaca B
HEeNeJqI0 B COOTBETCTBUH C OCHOBHBIM y4eOHbIM mmmaHoM YOY-rumHazunm «MOCKOBCKast
SKOHOMHYECKasl MmKkosay. Pabowas mporpaMma OpHEHTHPOBAHA Ha HCIIOJIB30BaHHE Yy4ueOHHKa
"buonorus" nns 10 kimacca u coBMecTHO ¢ yueOHukoM "buonorus” nnst 11 kimacca mpeeMCTBEHHO
3agepmaer JuHUIO YMK "Jlunus ockusHH" s 5—9 kmaccos, pa3pabOTaHHYIO aBTOPCKUM
KOJUIEKTUBOM oA pykoBoAcTBOM B. B. Ilaceunuka.

HuctumuHa «buoOJOrus OTHOCHUTCS K TpeaMeTHou obnacT «ECTeCTBeHHOHAy4YHBIC
npeameTb. J{ist kypca Ononorun 0cOO€HHO BaXKHBI MEKIIPEAMETHBIE CBSI3H C KYPCAMH MATEMATHKH,
($u3MKH, XUMUH, KOTOPBIE SBISIIOTCS 0a30# Ui peleHust OMOJOTHYECKUX 3a7ad U MPOBENCHUS
UCCJIEOBAHUM.

2. COAEP/KAHUE YYEBHOI'O INTPEJIMETA «bHMOJIOI'USI»

10 xacc (2 4 B Hezento, Bcero 68 4, U3 HUX 2 4. — pe3epBHOE BpeMsi)

Tema 1. Buosnorus kak Hayka (2 4)

buonorus xak Hayka. Cs3p OMONOrHHM € OOIIECTBEHHBIMH, TEXHHUYECKUMH H IPYyTUMHU
€CTeCTBEHHBIMU Haykamu, (unocodueiir, >THUKOH, >cTeTMKON u mnpaBoMm. Pomb Ouonornu B
(dbopMHUpOBaHUN COBPEMEHHOM Hay4YHOH KapTHHBI MHpa. CucTteMa OHONIOrMYeCKUX Hayk.

Metoab! MO3HAHHS KUBOH MPHUPOAL! (HAOMIOAeHNE, SKCIIEPUMEHT, OIHUCAHHUE, U3MEPEHHUE,
KJaccu(UKaIus, MOIEIMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JemoHcTpanuu:

lopmpemuer: U. Napsun, I'. Mennens, H. K. Konpuos, /Ixx. Yorcon u @. Kpuxk.

Taonuyer u cxemor: «MeTOIBI TO3HAHUS )KUBOH MTPUPOIBDY.

JlaboparopHble U npakTUIeckue paboThl:

llpakmuveckas paboma Ne [. «Vcnonp30BaHWE pPA3NIUYHBIX METOIOB MpPH H3YYEHHU
Ononornaecknux 0ObEKTOBY.

Tema 2. ZKusble cuctembl H UX opranusanus (1 1)
JKuBbie crucremMbl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHuss ononoruu. OTiIn4ne )KUBbIX CHCTEM
OT HEOPTaHUYECKOW MPUPOJIBL.



CpotictBa OuocucteM © uX pasHooOpaswe. YPOBHH OpraHu3alid  OHOCHUCTEM:

MOJIEKYJIAPHBIH, OpPraHOUIHO-KJIETOUYHBIH, OpraHU3MEHHBIH, MOMY JISI{UOHHO-BUIOBO,
SKOCHCTEMHBIH (OHOreoneHoTHYeCKHit), OnochepHsbIil.

JeMoHcTpanmu:

Tabnuysr u cxemvr: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIUU KUBOU
MPUPOIBD).

Obopyooesanue: monens monekysbl JTHK.

Tema 3. Xumuueckuii cocTaB U cTpoeHHe KJIeTKH (8 1)

XUMHUYeCKUH COCTaB KJIETKU. XUMHUYECKHUE BJIEMEHTHI: MaKpO3JIEMEHTbI, MUKPO3JIEMEHTBL.
Bona n MuHepasnbpHbIE BElIECTBA.

@DyHKIIUHN BO/IBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognep:kaHne ocMOTHYECKOro OanaHca.

benku. CocTtas u crpoeHue 6ekoB. AMHHOKHUCIIOTEI — MOHOMepHI OenkoB. HesamennmMble u
3aMEHUMbIE AMHHOKHCJIOTH.. AMHUHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYPBI OEIKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTYypa). XMMHUYECKHE CBOICTBA OEIKOB.
buonornyeckue QpyHKIIH OETKOB.

DepmeHThl — Omonormyeckne kartamusatopel. CTpoeHHe (epMeHTa: aKTHBHBIN LEHT,
cyocrparnas cneunpuanocts. Kodpepmentel. Buramunbl. Otnuuns pepMeHTOB OT HEOPraHUIECKHX
KaTaJu3aToOpPOB.

YrneBonsl: MOHOCaxapuabl (TJIFOKO3a, prdo3a U Ae30KCHpuO03a), Aucaxapuisl (caxaposa,
JIAKTO32) U MOJIHCaxapu bl (Kpaxmall, MIMKOTeH, LeJUT0103a). buonorndeckne GpyHKINHN yTIeBOAOB.

Jlurupel:  Tpuramuepunel,  Qocdomunmaer, crepounbl. I 'mapodunmpHO-rUapodOOHBIE
coiictBa. buonornueckne QyHkiuu aunuaos. CpaBHEHHE YIJIEBONOB, OEJKOB U JIMITUIOB Kak
HUCTOYHUKOB SHEPTUMU.

Hyxneunoseie kucaotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEUHOBBIX KHUCIOT.
Crpoenne u pynkuuu JIHK. Crpoenne u ¢pynkmmu PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

Iutonorusa — nHayka o kiuerke. KnetouHas Teopuss — npumep B3aUMOACHCTBUA HIEH U
(bakTOB B HAYyYHOM MO3HAHUH. MeTONbI N3yUYEeHHUS KIETKHU.

Krnerka kak nenocrras kuBas cuctema. OOmme NMpU3HAKK KIIETOK: 3aMKHYTash Hapy KHas
meMmOpana, mosekyisl JIHK kak renernueckuii anmapat, cucteMa CHHTE3a Oerka.

Tunmbl  KJIETOK: SyKapuoTHdeckas M mnpokapuormyeckas. (OCOOEHHOCTH  CTPOSHHS
npokapuoTndeckoil kietkn. Knerounas crenka Oakrepuil. CTpoeHHE 3YKAPHUOTHUECKOH KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENBHON, )KUBOTHOH M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIHMKC, MX (YHKIHH.
IInasmarnyeckass memOpaHa, €€ cBoiicTBa W (yHKuMu. LlurorasMa W €€ OpraHOHIBL
OnnomemOpanHble opranonanl kinetku: JIIC, ammapar Iompmku, nuzocomel. TlomyaBTOHOMHBIE
OpraHouAbl KJIETKU: MUTOXOHApUH, macTuabl. [Ipoucxoxnenne MUTOXOHAPUI U macTua. Bunabt
wiactun. HememOpaHHbIE OpraHOMIBI KIETKH: PHOOCOMBI, KJIETOYHBIH LEHTp, LEHTPHOIH,
PECHUUKH, KTYTUKU. PyHKIINN OPraHOUOB KJIETKU. BritoueHus.

Anpo — perynaTopHslil ueHTp KieTku. CTpoeHue saapa: simepHast 000J0UKa, KapuoIia3ma,
XPOMAaTHH, AAPBILIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JemoHcTpanuu:

lopmpemur. A. Jlesenryk, P. I'yk, T. IlIsann, M. lllnefinen, P. Bupxos, [x. Yorcon, @.
Kpuxk, M. Yunkunc, P. @pankmun, K. M. bap.

Juacpammer:  «PacrnpeneneHne XUMHUECKMX 3JIEMEHTOB B  HEKHUBOH  IPHUpOIE»,
«PacnpeneneHue XUuMHYECKUX 3JIEMEHTOB B KUBOU MPUPOAEY .

Taonuyer u cxemwvr: «llepmogmueckass Tabnuua XUMHYECKUX 3JeMEHTOB», «CTpoeHne
MOJIEKYJIbl BOnbD»y, «bnocunTes Oenkay, «Ctpoerne mMonekyibl Oenkay, «CtpoeHue depMeHTay,
«Hyxneunosbie kucnotel. JIHK», «Ctpoenune monexynsl AT®», «CTpoeHue 3yKapHOTHUECKOU
KineTkn», «CTpoeHue >KMBOTHOM kieTknw», «CTpoeHHe pacTUTeNbHON KiIeTkn», «CTpoeHue
MIPOKapUOTUYECKON KileTKW», K CTpoeHue aapa KIETKN», « Y TIeBOAbD, «JIunuas.
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Obopyooeanie: cBeTOBOH MHUKPOCKOTI, 000pyIOBaHHE ISl IPUTOTOBJICHUSI MMOCTOSTHHBIX H
BPEMEHHBIX MHUKPOIPENapaToB;, MUKPOIMPENapaThl PACTUTENbHBIX, JXHBOTHBIX M OaKTepHAbHBIX
KJIETOK.

JlabopatopHble U npakTUIecKkue paboThl:

Jabopamopnas paboma Ne [. «M3ydeHne KaTaJINTUYECKOW aKTHBHOCTH (pepMeHTOB (Ha
NpUMepe aMIJIa3bl WIIN KaTaJla3bl)y.

Jlabopamopnas paboma Ne 2. «U3ydeHune CTPOEHHS] KJIETOK PACTCHUH, JKUBOTHBIX H
OakTepuii Mo MEKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE) .

Tema 4. 7KusHeaesiTeJIbHOCTb KJIETKH (6 1)

OOwmeH BemmecTs, WM MeTab0IM3M. ACCUMHIISIIMSA (TUTACTHUECKUH OOMEH) U TUCCHUMMUIISILIHS
(oHepreTmyecknii 0OMEH) — [BE€ CTOPOHBI €OUHOrO mporecca Meradonmsma. Ponb 3aKOHOB
COXpaHEeHHs BEIIECTB U YHEPTHH B IOHUMAaHUU MeTa0OoH3Ma.

Tumner oOmena BemnecTB. aBTOTpPOodHBIN U rerepoTpodHbid. Pons ¢gepmMeHTOB B 0OMEHe
BELIECTB U MPEBPALEHUHN SHEPTUHU B KJIETKE.

@®orocunTe3. CperoBas U TeMmHOBas ¢asbl (QorocuHresa. Peakmum (¢(oToCcHHTE3A.
OddextuBHOCTE HoTOCHHTE3a. 3HaUYeHUe (OTOCHHTE3a AJIsl JKU3HHM Ha 3emuie. BrusiHue ycioBuid
cpensl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHS €TI0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTEHUI

XeMocHuHTe3. XEMOCHHTE3UPYIOIIe OakTepuu. 3HAYEHHEe XEMOCHHTE3a MJisl SKH3HH Ha
3emuie.

DHepreruyeckuii oOOMeH B KieTke. PacineruieHne BeIecTs, BbIICICHHE U aKKy My JIUPOBaHHUE
SHEPrUHM B KIJETKE. JTambl 3Heprermyeckoro obmeHa. [nmkomus. BpoxxeHme W ero BHIBL
KucnopogHoe okucneHue, wid KieToyHoe abixaHue. OxkuciurenpHoe (QochopumupoBaHue.
O} dexTHBHOCTH SHEPTeTUIECKOro OOMEHa.

Peakunn wmarpuunoro cuHre3a. ['enermueckas wuH(popmaums u JHK. Peanusanus
reHeTHYeCKo MH(pOpMauuu B KieTke. ' eHeTndyeckmii kKox W ero cpoiicrBa. TpaHckpunus —
marpuunblii cuaTe3 PHK. Tpancisiumsa — OmocuHTes3 Oenka. Drtanbl TpaHcmauuu. KomupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OuocunTese Oenka.

Hexknerounsie popmel sxn3un — Bupycsl. Mctopust otkpeitust Bupycos ([1.11. UBanosckwuii).
OcobeHHOCTH CTPOEHUS W JKM3HEHHBI LUK BHUPYcoB. bakrtepmodarn. bonesnn pacrenwui,
JKUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHopeduuuTa yenoseka (BUU) —
Bo3Oyautens CIIM/la. OOparHast TpaHCKpWIUuMs, peBeprasa © wuHTerpasa. llpodmumakTika
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN.

JemoHcTpanuu:

lopmpemur: H. K. Konpuos, . M. Usanosckuii, K. A. Tumupsizes.

Tabnuywsr u cxemsr: « Tunel mutanusy», «Metabonuzmy», « MUTOXOHIPUS, K DHEPTEeTUUECKHIA
obmeny, «Xmopomnacty, «®Porocuntesy, «Ctpoenne JIHK», «Ctpoenne u (yHKIMOHUpOBaHUE
reda», «Cunrte3 Oenkay, «[eHermueckmii xom», «Bupycep», «bakrtepuodarm», «CtpoeHme u
»ku3HeHHbIH UK Bupyca CITM/1a, Oaxrepuodara», « Perumkanus JJHK .

Oobopyooeanue: monenu-anmumukannn «Yasoenne JHK wu tpanckpunus», «buocuHTe3
Oenka», «CTpoeHue KIeTKn»; Moaenb cTpykrypsl JJHK.

Tema S. Pa3MHoKeHHe U HHANBUAYAJbLHOE PA3BUTHE OPraHu3MoB (5 4)

Knerounslii 1ukn, WM SKM3HEHHBIH wuka kiuetku. HMaTepdasa m mwmtos. Ilpouecce,
nporekaromue B uHTepdase. Perumkaums — peakums marpuuHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA Ha0Op — KapuoTHM. JIWIJIOMIHBIA W TarUIOUIHBIA XPOMOCOMHBIC
Habopel. XpomaTtuabl. LluToNOrMuecKkue OCHOBBI PAa3MHOMKEHUS] W WHAWBUAYAJIBHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenue knerku — muto3. Cragun mutosa. [Iponeccsl, npoucxoasiye Ha pa3HbIX CTaAMSIX
MHUTO3a. BHOJOrHYeCcKuii CMBICT MUTO34.

IIporpammupyemast rubesnb KIETKA — arionTo3.



@DopMBI pPa3MHOXKEHHUST OPraHU3MOB: Oecrionioe 1 nojoBoe. Bunbl 6ecrnosoro pa3sMHOKEHHUS:
JeNIeHNe HaaBOE, IMOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME, BETETATHBHOE
pasMHOkeHue. MckyCcCTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAUEHHUE ISl CEJIEKLIH.

[TonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECIIOJIOrO.

Meiioz. Craguu wmetiosza. Ilpomeccel, mpoucxopsiime Ha cragusix meinosa. [loBemenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornuecknii CMbICT U 3HaY€HUE MENH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Y JKMBOTHBIX. 110JIOBBIE jkene3sl:
CEMEHHUKU W simuHuKU. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30MH,
STHLIEKIIETKA) — criepMaToreHes3 u ooreHe3. OCOOEHHOCTH CTPOSHHMS SIMIEKJIETOK 1 CIIEPMATO30HI0B.
Onnonorsopenue. [lapreHorenes.

WUnnuBuayanpHOE pa3BuThe (OHTOreHe3). IMOpHOHATBHOE pa3BuTHE (AMOpHOTeHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX. APOOJIEHHE, racTPyJSIUs, OPraHOTEeHE3.
[ToctomOpuoHanbHOE pa3BuUTHE. THIBI MOCTAMOPHOHANBHOIO PAa3BUTHSA. NPAMOE, HENPSIMOe
(mmuuHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CHOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u paszBurue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHHE CEMEHH, CTaauu
pa3BUTHS.

JemoHcTpauuu:

Taonuyer u cxemor: «POpPMBI PA3MHOKEHHsI OPraHU3MOBY, «/IBOWHOE OIUIONOTBOPEHHUE Y
I[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXEHHUE pacTeHUi, «JleneHne kieTku OGakTepuin»,
«CTtpoeHue nonoBeIX KIeTOK», « CTpoeHne xpoMocombhy, «Kerounsiii nukim», « Permmmkarus JJHK»,
«Mwutoszy», «Mehosy, «lIpsmoe u Henpsmoe paszBuTue», «lameToreHes y MIICKONUTAKOIUX H
yesoBeka», K OCHOBHbIE CTaIUH OHTOTE€HE3a».

Obopyooeanue: MUKpOCKoN, MHKponpenapaTtbl «CrepMaTo30Habl MIIEKOIHTAIOMIETOY,
«Siinexnerka muekonuraromeroy, «Kapuoknnes B KieTKax KOpPEILIKa JIykay, «JleleHne KIeTKW»,
monens JJHK, Mmonens merada3Hoit XpOMOCOMBI.

JlabopatopHble U npakTUIecKue paboThl:

Jlabopamopnas paboma Ne 3. «Habmonerne MUTO3a B KJIETKaX KOHYMKA KOPEINKa JiyKa Ha
rOTOBBIX MUKpOIIpenapaTax».

Jlabopamopnas paboma Ne 4. «V3yueHue CTPOCHHSI TIOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HacsieacTBeHHOCTb U H3MEHYHUBOCTb OPraHu3MoB (8 4)

[Ipenmer u 3apaun reHeTHKH. CTOPHSI pa3BUTHS TeHETUKHU. PoJb 1iTonioruu u 3MOpHoioruu
B CTAHOBJICHUH TEHETHKH. BKiag pOCCHHCKMX U 3apyOeKHBIX YUYEHBIX B PAa3BUTHE TCHETUKH.
Metonbl TeHeTUKH (THOPUAOJIOTHYECKHA, LIUTOTCHETUYECKUH, MOJIEKYJIIPHO-TeHETUIECKU).
OcHOBHblE TeHeTHUecKue TNOHATUA. [eHeTuueckas CHUMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpELIUBAHUM.

3aKOHOMEPHOCTH  Hacje[JOBaHUsl  IPU3HAKOB, YycTaHoBieHHble [.  Mennenem.
MonorubpuaHoe CkpelnBaHue. 3akOH enuHooOpa3usi rMOpuaoB mepBoro nokojeHus. llpaBuio
JOMMHHMPOBaHMsI. 3aKOH pacluerieHus! Mpu3HakoB. I unoresa unctotsl ramer. IlonHoe u HenoaHOE
JOMHUHUPOBAHUE.

JuruOpunHoe  CKpeliuBaHME. 3aKOH  HE3aBHCHMOIO  HACJIEOOBAHUS  IPU3HAKOB.
I{uToreHeTn4eckne OCHOBBI IUTHOPUAHOTO CKPEIIUBaHUA. AHAJIU3UPYIOIEe CKpEIlUBaHUeE.
Hcnonp3oBaHNne aHATU3UPYIOIIErO CKPELIMBAHUS JIs1 ONPEeSICHHs TeHOTHIIAa OCOOU.

CueruieHHoe HacienoBanue mnpusHakoB. PaGora T. MopraHa 1o CLEIUIEHHOMY
HacJen0BaHUI0 reHoB. Hapylienue clernienys reHOB B pe3yJbTaTe KPOCCUHIOBEPa.

XpOMOCOMHas1 TEOPUS HACIEICTBEHHOCTH. | eHeTH4YeCKre KapThl.

I'eneruka nmona. XpOMOCOMHOE OIpeAeNeHue Iojia. AyTOCOMBI U IOJIOBbIE XPOMOCOMBL
I'omorameTHsble U rereporaMeTHble OpraHnu3mel. Hacnenosanue NpU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

H3MeHunBOCTL. BUbl N3MEHUMBOCTH: HEHACIEACTBEHHAS U HAacAeACTBeHHasA. Poib cpensl B
HEHACJIECTBEHHON  HM3MEHYMBOCTH. XapaKTePHCTUKAa MOAU(PUKAIMOHHOH  U3MEHUYHUBOCTH.
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Bapunauuonnenii psigp u BapuauuoHHas kpusas. Hopma peaxuun mpusHaka. KomnyecTBeHHblE U
Ka4eCTBEHHbIE MMPU3HAKU B X HOpMa peakimn. CBoiicTBa MOAN(PHUKAITMOHHON H3MEHYHBOCTH.

HacnencrBeHHasi, WM TeHOTUIIUYECKasi, M3MEHYMBOCTb. KoMOMHATHBHAs W3MEHYHBOCTb.
Meiio3 u TONOBOH TPOIECC — OCHOBA KOMOWHATUBHOH HW3MEHUMBOCTH. MyTalMOHHAS
n3MeH4nBOCTh. Knaccudukanms MyTaluii: reHHbIe, XPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 MpUIUHBI
MyTaLuii. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACJIEICTBEHHONH H3MEHUMBOCTH
H. 1. Basunosa.

BresinepHas HacneACTBEHHOCTb U U3MEHUUBOCTD.

I'eneruka uenoseka. Kapuotun uenoBeka. (OCHOBHbIE METOIbl TE€HETUKU 4YeJIOBEKa:
reHeaJIOTUYEeCKUH,  OJNIM3HENOBBbIN,  LUTOTEHETHYECKHH, OHOXMMHYECKUN,  MOJEKYJSIPHO-
reHetndyeckuii. CoBpeMEHHOE OIpeleleHUe TIeHOTUIA: IOJHON€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHUpPOBaHUe, B TOM uyucie ¢ nomomubio [II[P-ananmmsa. HacnencteeHHbie 3aboseBaHUs
4eJioBeKa: reHHble 00oJe3HH, OOJIEe3HH ¢ HACIEACTBEHHOH MPenpacoNoKeHHOCThIO, XPOMOCOMHBIE
Oone3nn. ComaTuueckue W reHepatuBHble MyTauuu. CTBOJIOBBIE KJIE€TKH. [IpHHIMITBI 3710pOBOTO
oOpas3a >KU3HHW, OUATHOCTUKH, NPOPUIAKTUKHA U JIEYEHUS TE€HETHUECKHUX Oone3Heil. Meauko-
reHeTUYEeCKOEe KOHCYJbTUPOBaHHE. 3HAUY€HHE MEAMLIMHCKON TE€HEeTMKH B TNPENOTBpALleHUU U
JIEYCHNH T€HETUYECKUX 3a00JIeBaHH YeJIOBEKa.

JemoHcTpauuu:

llopmpemuor. I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B Tumodees-
Pecosckuii, H. 1. Bapujios.

Taonuyer u cxemovr: « MOHOrMOpPUAHOE CKPEIIUMBAHHE M €r0 LUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacIIEeIUICHUs] U er0 HUTOreHEeTHYECKash OCHOBA», «3aKOH YHUCTOTHI raMeTy, «urndpuaHoe
ckpermuBanue», «lluTtomorudeckue  OCHOBBI ~ NUTHOPUAHOTO  CKpelIuBaHUs, «Meio3y,
«B3anmoneincTeie aieNbHbIX T€HOBY, «I €HeTuYeCKrue KapThl PACTEHUM, JKUBOTHBIX U YEJIOBEKAY,
«I'eneTnka nona», «3aKOHOMEPHOCTH HACJIENOBAaHMs, CLEIUIGHHOro c mnonomy», «Kapuortumsl
4YeloBeKa M JKUBOTHBIX», «Bunmbl wn3MmeHunBocTm», «MoanpukauoOHHAS H3MEHUYHUBOCTDY,
«Hacnenosanue pesyc-akropay, «['eneruka rpynmn kpoBuw», « MyTaliOHHast U3MEHYHBOCTHY .

Obopyooeanue: wopenu-antuinkaun  «MoHoruOpunHoe ckpemuBaHue», «HemonHoe
IOMUHUpOBaHMEY, «JlurnOpugHoe ckpemmBaHue», «Ilepekpéct XpoOMOCOM»;, MHKPOCKOI U
Mukponpemnapar «Jlpozoduna» (Hopma, myTtaumu (GOpMBI KPBUIBEB M OKPACKU Teja), repdapuit
«I'opox noceBHONY.

JlaboparopHble U npakTUIecKue paboThl:

Jlabopamopnas paboma Ne 5. «3y4eHne pe3ybTaTOB MOHOTHOPHIHOTO M AUTHOPUIHOTO
CKPELINBAHUA Y APO30(HIIBI HA TOTOBBIX MUKPOIpPENapaTaxy.

Jlabopamopnas paboma Ne 6. «3yyenne MonnpUKalMOHHOW U3MEHUYHNBOCTH, MTOCTPOEHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

Jabopamopnas paboma No 7. «AHamm3 MyTaumid |y Apo30QHIBI Ha TOTOBBIX
MHUKpOTIpenapaTax».

lpakmuueckas paboma Ne 2. «CocTaBleHNe U aHAIN3 POJOCIOBHBIX YEIOBEKAY .

Tema 7. Cesexuusi opranu3mos. OCHOBbI 0HOTeXHOJIOTHH (3 1)

Cenekiysi kKak Hayka U MPOLIECC. 3apOKAEHUE CENEeKIMU U nomMectukanms. Yuyenue H. .
BaBunoBa 0 meHTpax NPOUCXOXKIAEHUS M MHOrooOpasusi KyJbTYpPHBIX pacTeHuid. LIeHTpsI
MIPOUCXOXKIEHUS JOMALTHUX *KUBOTHBIX. COpT, MOpoJa, LUTaMM.

CoBpeMeHHBIE METOIbI CeNeKUMH. MacCOBBIH U WHAWBUAYAJIbHBIH OTOOPBI B CEJEKLIHH
pacTteHnil U XKUBOTHBIX. OleHKa dKCTepbepa. BIM3KopoACTBEHHOE CKpelBaHUE — WHOPHUIUHT.
Uucras nmunus. CkpelmuBaHue YUCTHIX JUHUN. ['eTeposuc, nnmm rudpunHas cuna. HeponcrsenHoe
ckpemBanue — ayTOpunuHr. Otnanéunas rudpuausanys u e€ ycrnexu. MCKyCCTBEHHBIN MyTareHes
Y NIOJTyYeHHUE MOJUIIIONAO0B. JJOCTHXKEHU CeJIEKLINKA PACTEHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MNPOU3BOACTBA. | '€HHas UWHXeHepus. OTambl CO3AaHUS
pexomOmnanTHOH JIHK wu TpaHcreHHeix opranmsmoB. Kietounas wumkeHepus. Kierounbe
KyJbTypbl. MHUKpPOKIOHAIBHOE DPAa3sMHOXEHUE pacTeHud. KioHMpOBaHHME BBICOKONPOAYKTHUBHBIX
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CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. JKOJOTWYEeCKHe W 3Thdeckue npodiaemsl. ITMO —
TeHETHYECKH MOAN(ULINPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

lopmpemer: HW. Basunos, U.B. Muuypun, I'. . Kapnieuenxo, M. ®@. 1Banos.

Tabmuyer u cxemsr: xapta «LIeHTpBI TPOMCXOXKIEHUS] W MHOrooOpasusi KyJbTYpPHBIX
pacrenmit», «llopoapl HOMaIIHUX >KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHuit», «OtnanéHnHas
ruOpunuzamms», «Paborel akamemuka M. @. Heanosay, «llomumaounus», «OObeKTHI
ounorexHonoruny, « Kierounsle Ky IbTyphl 1 KIIOHUPOBaHHE», « KOHCTpyHpoBaHue 1 IepeHoOC reHoB,
XPOMOCOM.

Obopyooeanue: MyJsKM TUIOJOB M KOPHEIUIONOB AMKHX (OPM U KYJBTYPHBIX COPTOB
pactenuii; repOapuii « CenbCKOX035THCTBEHHBIC PACTEHUS .

JlabopatopHble U npakTUIecKue paboThl:

Oxekypcuss «OCHOBHBIE METOABI U JOCTHIKEHHUS! CEJNIEKLIMH PACTEHWH M JKMBOTHBIX (HA
CEJIEKLIMOHHYI0 CTaHIUIO, IUIEMEHHYI (epMy, COPTOMCHBITATEIbHBIN YYacTOK, B TEIUINYHOE
XO35ICTBO, JJA0OPATOPHIO arpOyHUBEPCUTETA HITH HAYYHOTO LIEHTPA)) .

Tema 8. IBomrounonHas ouoJiorus (9 4)

IIpeanoceliku BO3HUKHOBEHMSI 3BOJIOLMOHHON TEOPUHU. DBOMIOLIMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BiusiHue 3BOSFOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUN B APYTUX HAYK.

Caunerenbctsa 3BostoLuu. [laneoHTonoruyeckye: nociae0BaTeNbHOCTD MOSIBIEHNS BUAOB B
MAJIEOHTOJIOTHUECKOH JIETOMUCH, MepexoaHble (popMel. broreorpaduiaeckue: CXOACTBO U pa3inyne
¢bayH u pop MaTepuKOB U OCTPOBOB.

DOMOpHONIOTHYECKHE: CXOICTBA W Pa3Nuuusi SMOPHOHOB Pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE. TOMOJIOTHYHbIE, AHAJOTMYHble, pPyIAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKY IIPHO-OMOXUMHYECKHE: CXOCTBO MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX
METa0OIMUECKUX MyTeH y BCEX OPraHNU3MOB.

OsomouunonHass Teopust Y. Jlapsuna. Ilpennochiikd BO3HMKHOBEHMsI JapBUHU3MA.
JIBIDKYIIHE CHITBI HBOJIFOLIMH BHIOB 1O JapBuHY (M30BITOUHOE PA3MHOXKEHHE IIPU OTPAHUIEHHOCTH
pecypcoB, HeonpeaeaeHHast U3MEHIHBOCTb, O0pb0a 3a CyILIeCTBOBAHHE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas Teopust sBosoLuH (CT3) u €€ OCHOBHBIC MOJOKEHHUSI.

Mukpossomouus. [Tonynauus kak eIUHULA BUAA U 3BOJIOLUU.

Jprkymue cuibl ((pakTopel) 3BOJIOLUMHM BHAOB B Npupone. MyTalMOHHBI Tpoumecc u
KOMOWHATHBHAS U3MEHUNBOCTD. [lonysiroHHbIe BONHBI U Apeiid reHos. M3omsimmst 1 Murpanus.

EcrectBenHblii orOop — Hampammsromuil gaxtop sBomonnu. POpMBI €CTECTBEHHOTO
otdopa.

IIprcnocobneHHOCTh OPTaHU3MOB KaK pe3yJsbTar 3Boouny. [IpuMeps! npucnocobnenuii y
OpraHu3MoB. ApoMop(O3bl U UAHOAANTALUH.

Bun u BupooOpasoBanme. Kpurepum Bupma. OcHoBHble (opMbl BHIOOOpa30OBAHUS:
reorpagpuueckoe, YKOJIOTHIECKOE.

Makpossomrorusi.  PopMbl  3BONMIOLMHK:  (UIIETHYECKAs], AMBEPIeHTHAs, KOHBEPreHTHas,
napautensHasi. HeoOpatumocTs 3BomOLNM.

IIpoucxoxxaeHune oT HecnelMaIN3UPOBaHHbIX MpenkoB. [Iporpeccupyrommas cnenuanusaus.
AnanTyuBHAs paguaLIysL.

JemoHcTpanuu:

lopmpemyer. K. Jlunneit, X.b. Jlamapkx, U. Hapsun, B.O. Kosanesckuii, KM. bap, 3.
Iekxens, ©. Mrosnep, A. H. Ceepuos.

Tabnruyer u cxemsr: «Pa3BuTHE OPTaHMUECKOTO MHUpa Ha 3emiiey, «3apOAbIlH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «Popmbel 00psOBI 3a cymecTBoBaHue», «EctecTBeHHBIN 0TOOPY,
«MHoroobpa3ue copToB pacteHuit», «Muoroobpasue mopon KHUBOTHBIX», «llomymsaunmy,
«MyTaunoHHasT M3MEHYUBOCTHY; «Apomopdo3e, «HUamoamanranmmy, «O0mas nereHepauusy,
«JIBmxymmue cuibl sBomonnm», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopb0a 3a
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cymectBoBanuey, «IlIpucnocobneHHOCTs oOpraHu3MoBy, «leorpaduueckoe BHUAOOOpa3OBaHUEY,
«DKomorudeckoe BUA00Opa3oBaHUEY .

Obopyooeaniie: KOINEKINUA HACEKOMBIX C Pa3IMUHBIMU THITAMH OKPACKH, HaOOp TUIONOB H
ceMstH; Koytekums «lIpuMepsl 3alIUTHBIX NMPHUCIOCOOJNEHUH Yy JKUBOTHBIXY», MAarHUTHAs MOJAEIb
«OCHOBHBIE HAmpaBJICHUS HBOJMIOLUN», O00BEMHas Monedb «CTpoeHHe TOJIOBHOIO MO3ra
MIO3BOHOYHBIXY .

buoreorpaduueckass xapra Mupa; KoJjulekKuusi «®OpMBI COXPAHHOCTU HCKOIAEMBIX
JKUBOTHBIX W PACTEHUiI», MarHUTHAas Monenb-anmuukanust «llepekpéct XpoMocoM»; BIIasKHBIE
npenapatel «PazButue HacekoMoroy, «Passurue narymkm»; Mukponpenapart «Jpozodpunay (HopMma,
MyTal# (OPMBI KPBLIBEB H OKPACKH TEJA).

JlabopatopHble U npakTUIecKue paboThl:

Jlabopamopnas paboma Ne 8. «CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY KPUTEPHEOY .

Jlabopamopnas paboma Ne 9. «Omnucanne mNPUCTIOCOONIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIbHOTO XapaKkTepay.

Tema 9. Bo3HUKHOBeHHE H pa3BHTHe KH3HHU Ha 3emJie (9 u)

JloHayuHble MpeNCTaBICHMs] O 3apOKAEHUM XU3HU. HayuHble rumnorte3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emuie. abuoreHe3 W MaHCHepMus. XHUMUYeCKas SBONIOLUSA. AOWOTEHHBI CHHTE3
OpPraHMYEeCKUX BEILEeCTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBbHOE MOATBEPXKAECHHE XUMHUYECKON
sBomounu. HaganpHere sTanbl Ouonornueckoit spomounu. I'unoresa PHK-mupa. ®@opmuposanme
MeOpaHHBIX CTPYKTYP W BO3HHKHOBEHHME TIPOTOKJIETKH. llepBble KJIETKM M HMX 3BOJIOLIHS.
DopMUpPOBaHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazBurtne xu3nu Ha 3emie o spam u nepuonam. Karapxei. Apxeickas U npoTepo3oickas
spel. Ilaneosofickas spa U €€ nepuonabl: KeMOPUICKHA, OPJOBUKCKHMA, CHITyPUNHCKUH, TEBOHCKHA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Meso30iicKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: NajeoreHOBbIN, HEOT€HOBbIN, AHTPOOTE€HOBBI.

XapakTepucTUKa KJIMMaTa U TeOoJIOTMYeCKUX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PaCTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHui 1 KUBOTHBIX. [losiBIIeHHE, pacuBeT u
BbIMHPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucremMa opraHM4eckoro Mupa Kak oTpakeHue 3BOMoLMH. OCHOBHbIE CHUCTEMaTUYECKHE
IpyNIbl OPraHU3MOB.

OBomrouus 4ejoBeka. AHTPONOJIOTHMS Kak Hayka. Pa3Butue mpencTaBieHUN O
MIPOUCXOXKIEHUN uesioBeka. MeTopl n3yueHus aHTponoreHe3a. CxoAcTBa U pa3inuMsl 4esoBeKa U
KUBOTHBIX. CHCTEMaTHUECKOe MOJIOJKEHUE UeJIoBeKa.

Hewkymme cuinbl  ((pakTopbl) aHTpONOreHe3a. HacnencTBeHHass W3MEHYHBOCTD U
ecrecTBeHHBbIH 0TOOp. OOIIecTBeHHBI 00pa3 JKU3HHU, U3TOTOBJICHHUE OPYAWUN TPYHa, MBIIIJICHUE,
peub.

OcHOBHbIE CTaguu U BETBU D3BOJIIOLUU YeEJOBEKAa: aBCTPAJONUTEKH, YUenoBeK yMebli,
Yenosek npsamoxonaamui, Yenosek Heanaepraibckuil, Henosek pasymublil. Haxonku nckonaemsix
OCTAaHKOB, BpeMsl CYIIECTBOBaHMs, OOJAaCTh pacHpOCTpaHeHHs, 00bEM TOJOBHOrO Mo3ra, odpa3
JKU3HU, OpYIUs.

Uenoseueckne pacekl. OCHOBHBIE OOJBININE pachl €BpOMEOHIHAs (eBpa3uiickasi), HErpo-
aBcTpasionyiHasi  (3KBaTOpHANbHAs),  MOHrojougHast  (a3mMaTtcko-amepukaHckas).  UepTsl
NPUCTIOCOOJIEHHOCTH MPEACTABUTENEH YEJIOBEYECKHX PAC K YCIOBHSM CyINECTBOBaHUSA. EMMHCTBO
yesnoBevyeckux pac. Kputuka counaabHOro JapBUHU3MA U pacus3ma.

JIeMOHCTpalUu:

Hopmpemuer. @. Peau, JI. Ilactep, A.1.Onapun, C. Musnnep, I'. FOpu, Y. JlapBun.

Tabnuysr u cxemvr: «BosHukHoBeHHe CONHEYHOH cuCTeMbl», «Pa3BUTHE OpPraHU4YEeCKOro
mupa», «PacturenpHas kierka», <«OKuBoTtHas knerka», «lIpokapuoruyeckas  KieTKay,
«CoBpeMeHHasl cucTeMa OpraHudeckoro Mupa», «CpaBHEHHE AaHATOMMYECKUX Ye€pT CTPOEHHUs
YeoBeKa M 4YeNoBeKoOOpa3HbIX 00e3bsH», «OCHOBHBIE MeCTa NaJICOHTOJOTHUECKUX HaXOMOK
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MPEOKOB COBPEMEHHOrO 4YesjoBekay, «JlpeBHeimine moaw», «pesHue moamw», «llepsbie
COBPEMEHHBIE JTIOIN», « UeoBeYecKne pach».

Obopyoosanue: wmymsoxkn  «IIpoucxoknenne  denmoBeka  (OOCTBI  aBCTPAJIONIUTEKA,
NMUTEKAHTPOIA, HEaHAEPTaJ blla, KPOMAHBOHIIA)», CJIENMKH KAMEHHBIX OpYyIUH MepBOOBITHOTO
YeJioBeKa (KaMHU-4OMIephl, pyoua, ckpediia), reoxpoHoiorndeckast Tadbauna; KoJutekiust K Dopmbl
COXPAaHHOCTH UCKOMAE€MbIX JKUBOTHBIX U PACTCHHUID».

JlabopaTopHble U npakTUIeckre PaboThL:

lpaxmuueckas paboma Ne 3. «VI3yueHne UCKOMAEMBIX OCTATKOB PACTEHUI M )KMBOTHBIX B
KOJUTEKIIHSX) .

Dkekypcus «IBONIOLNS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIA HITH
KpaeBeAUeCKUid My3eii).

Tema 10. Opranusmsel u okpysKawmasi cpeaa (6 1)

DKoJIorus Kak HayKa. 3a1a4d U pa3aesibl SKOJOTHH. MeTOIbl SKOJOTHYECKUX HCCIeIOBAHNH.
DKOIOrnuecKkoe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oburaHMst ~ OpPraHW3MOB.  BOJAHAs,  HA3eMHO-BO3IYINHAS,  IOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornyeckne ¢akropel. Kiaccubpukanust skomorndeckux (pakTopoB: aOuOTHUECKHE,
OMOTHYECKUE U aHTPOIOreHHbIE. JleliCTBHE HKOJIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckne  (pakTopbl.  CBET, TEMIIEpaTypa,  BIAKHOCTb.  DoTonepuomusM.
[IpucnocobneHust OpraHU3MOB K IEHCTBHIO a0HOTHYeCKHX (pakTopoB. bronornyeckne puTMeL.

buornueckue GaxTopsl. Bunbl OnoTHYECKIX B3aUMOEHCTBHIA: KOHKYPEHIIHS, XHITHIYECTBO,
cumbuo3 u ero ¢opmel. Ilapazutusm, Koonepanus, MyTyaan3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJIeOHUYECTBO). AMEHCANIU3M, HEWUTpaiu3M. 3HaueHue OMOTHYECKUX B3aUMOACHCTBUI st
CYLIECTBOBAHMS OPTaHU3MOB B MPUPOIHBIX COOOIECTBAX.

DKOJOrHYeCKHe XapaKTepPUCTUKU momyssiuud. (OCHOBHBIE IIOKA3aTeNd  MOIYJISLIUH:
YHCIEHHOCTD, IFIOTHOCTbD, POXKAAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanusl. JJMHAMUKa YHCICHHOCTH
MOy JSILUH U €€ PEryJIIALHUsL.

JemoHcTpanuu:

Llopmpemur: A. I'ymbonbar, K. ®@. Pynbe, 3. ['exkensb.

Taonuyer u cxemer: xapta «Ilpuponsbie 30HBI 3emiam», «Cpenpl 0OUTaHHUS OPTaHU3MOBY,
«®@otonepuoanzmy «Ilomynsiunmy, « 3aKOHOMEPHOCTH POCTA YUCIEHHOCTH IOy JISILUN UH(PY30PHH-
Ty QenpKm.

JlaboparopHble U npakTUIecKue paboThl:

Jlabopamopnas paboma Ne 10. «Mopdonornieckne 0COOEHHOCTH PaCTEHUH U3 Pa3HBIX MECT
OOUTaHUSDY.

Jlabopamopnas paboma Ne 11. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

lpakmuueckas paboma Ne 4. «IToncdér IIIOTHOCTH TOMYJISILHNA PAa3HBIX BUAOB PACTCHUID.

Tema 11. CoodmecTBa 1 3K0JI0rH4YecKue cucremsl (9 4)

CoobmectBo  opranmsmMoB —  Ouomeno3.  CTpykrypsl  OuOmIEHO3a:  BHIOBAs,
NpOCTpPaHCTBEHHast, Tpoduueckas (mumesas). Bugsl-nomuHanTel. Cszu B OMOIIEHO3E.

Okosnorudyeckne cuctemnl (3kocucteMbl). llonsTne 00 3KocucTeMe M OHOTreOIeHO3e.
@DyHKUMOHATBHBIE KOMIIOHEHTbI 5KOCHCTEMBI: IIPOIY LIEHThI, KOHCYMEHTHI, penyleHTsl. Kpyrosopor
BEIIECTB U IIOTOK SHEPTUH B 3kocucteMe. Tpoduueckue (uiieBrie) ypoBHU SKOcHCTeMBL. [Ininessbie
nenu u cerd. OCHOBHbIE TOKA3aTeNM 3KOCHCTEMBI. OHOMAacca, MPOAYKLUS. DKOJOTHYECKHEe
NUPaMHUBL  MPOAYKLUWH, YHUCIEHHOCTH, Ouomaccel. (CBOHCTBa 3KOCHUCTEM: YCTOHYHBOCTE,
camoperyJisiius, passutue. Cykieccus..

IIpupoanble 3KOCHCTEMBbI. JKOCUCTEMbI O3€p U pPeK. JKOCHUCTeMa XBOMHOro WiH
IIUPOKOJUCTBEHHOTO JIeCa.

AHTPOTIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL YpOoskocucTeMbl. buonorndeckoe u
XO03AHCTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.
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BbuopasnooOpasue kak ¢akrop ycronumBocTd 3kocucteM. CoxpaHeHHe OHOJOTHYeCKOro
pasHooOpa3ust Ha 3emite.

Yuenue B.1. Bepnaackoro o 6uocdepe. I'parniipl, coctaB u cTpykrypa 6uochepnl. XKusoe
BellecTBO  ero ¢pyHkuuu. OcodenHoct Onocdepsl kak rnodaapbHON SKOCUCTEMBL. JluHaMUYecKkoe
paBHOBecHe U oOpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMUYECKHE LHKJIBI 3JIEMEHTOB (Yriiepoia, as3oTa).
3oHanbHOCTL Ouocheprr. OcHoBHBIE OMOMBI cymn. BomaHbie OHOMBI.

UenoseuecTBo B Ouochepe 3emin. AHTpPONOreHHble n3MeHeHus B Ouocdepe. ['nobambHbie
JKOJIOTUYECKHE TIPOOITIEMBI.

CocymecTBoBanue mpupoasl U yenoBedecTBa. CoxpaHeHne OnopazHooOpasusi Kak OCHOBA
ycroiiunBoctd Omocdepsl. OCHOBA PaLMOHAIBHOIO YIPABJICHUS MPUPOAHBIMH PECypcamM M HX
ucnonb3oBaHue. JloCTikeHnst OMOJIOrUY 1 OXpaHa MPUPOIBL.

JeMoHcTpanmu:

Hopmpemur: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Taonuyer u cxemor: «Ilnmesrle nenm», «broneHo3: cocraB U CTpykTypa», «IIpupomHbe
coobmectBay, «llemn mnuTaHMa», «Jkonormdeckas mmpamuna», «buochepa u  denmosex»,
«JKOCHCTEMa HMIMPOKOJUCTBEHHOTO Jieca», « IKOCHCTEMa XBOWHOIO Jieca», «broreHo3 Bomoémay,
«Arpouenosy, «IIpuMmepHble aHTpONOreHHbIe BO3EHCTBUS Ha PUPOAY», «BaskHeine nCTOUHUKN
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOm», «llouBa — BakHelImas cocrasisiromas Ouocheps,
«®akropsl nerpagaunu nousy, «Ilapankoselii 3¢pdexr», «PakTopel paAHOaKTUBHOTO 3arps3HEHUS
ouocheps, «Obmas crpykrypa duochepsm», «Pacnpocrpanenue xu3nu B Ouochepe», « O30HOBbIH
sKpaH 6uocheprbr», «Kpyroeopor yriepozna B 6nochepey, « KpyroBopor a3ora B nmpupozue».

Obopyooeanue: monenb-anmmukanys « Tunmaasle 6noneHo3b»; repdapuii «PacTurenbHbIe
coobmecTBay;, koiekuun «buoneHo3», «Bpenurenn BaKHEHIINX CEITBCKOXO3SHCTBEHHBIX
KYJbTYp»; repbapuu M KOJUIGKIMU pPACTEHHH M JKUBOTHBIX, TNPUHAIJICKAIIUE K Pa3HBIM
SKOJIOTUYECKUM TrpynrnaM omgHoro Buaa, KpacHas kHura P®, m3obpaxxeHHss OXpaHSIEMbIX BHIOB
PacTeHUN U )KUBOTHBIX.

PesepsHoe Bpems (2 u)

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
INPEAMETA «bHOJIOI'US1»

Cormacho ®I'OC COQO, ycraHaBmuBarOTCsi TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
O0y4aroIUMHUCsT TIPOrpaMM CpeaHero oOImero oOpa3oBaHMS: JIMYHOCTHBIM, METANPEeIMETHbIM U
NPEAMETHDBIM.

JINYHOCTHBIE PE3YIbTAThI

B cTpykType JIUYHOCTHBIX PE3YJbTAaTOB OCBOEHUs mpeamera «buonorus» BbIAEICHBI
CIIEYIOIINE COCTABIISIONINE. OCO3HAHNE O0YYAIOITUMHUCS POCCHIICKON TPakIaHCKONH UIEHTUYHOCTH
— I'OTOBHOCTHU K CaMOPA3BUTHUIO, CAMOCTOATCIIBHOCTHU U CaMOOIPEACIICHUIO, HATMYUEC MOTUBAIUU K
oOydeHuo OMOJIOTHH; LIEICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX yOEIKISHHUI JIMYHOCTH Ha OCHOBE
KIIFOUYEBBIX L[GHHOCTGfI " UCTOPUYECCKUX TpaI[I/ILII/Iﬁ Ppa3BUTHUA 6I/IOJ'IOFI/ILIGCKOFO 3HaHUWs, TOTOBHOCTDb U
CrocOOHOCTh OOYYAKOUIUXCSA PYKOBOACTBOBATLCS B CBOCH JESITENILHOCTH IEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAMHU, MPHUCYLIUMH CHCTEME OUOJIOTMYECKOrO OOpA30BaHUS, HAJMYHE SKOJOTUYECKOTO
MPaBOCO3HAHUA, CHOCO6HOCTI/I CTaBUTDH LHECJIU U CTPOUTD )KU3HCHHBIC IJIaAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUA MMPEAMETA «buomornsy JOCTUTAaKOTCsA B C€AHUHCTBE
yqe6H01‘/'1 M BOCITUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPaAULIHUOHHBIMUA pOCCHfICKPIMPI
COIOUOKYJIbTYPHBIMU, HUCTOPUYCCKUMU WU AYXOBHO-HPABCTBCHHBIMU HEHHOCTAMMH, INPHUHATBIMU B
oOImecTBe mpaBHJaMH W HOPMaMH TIIOBEEHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHUS,
CaMOBOCIUTAHUA W CaMOpPAa3BUTHUA, Pa3BUTHUA BHYTpeHHeﬁ no3uuuu JTUYHOCTHU, MNAaTPHUOTHU3MA,
YBXXEHHUS K 3aKOHY H IPaBONOPSAKY, YEJIOBEKY TPyAda M CTApLIEMY IIOKOJEHUIO, B3aHMHOI'O
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yBa)kKeHUsI, OEPEIKHOTO OTHOIIEHHSI K KYJIbTYPHOMY HACJEIUIO U TPAAULIUSAM MHOTOHAIIHOHAJIBHOTO
Hapoaa Poccuiickoit @enepauny, NpUPOAE U OKPYKAIOIIEH cpene.

JIMgHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «buonorus» DOKHBI OTpaskaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYArOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JTMYHOCTH, CHCTEMON LIEHHOCTHBIX OPHEHTAILHMH, TIO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOIIUX TPAIULMOHHBIM LIEHHOCTSIM POCCHICKOTO O0IIeCTBa, PACIINPEHHUE JKU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B MPOLIECCE PeATN3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATENbHON
NESATEJbHOCTH, B TOM YUCJIE B YACTU!

1. I'pasknaHcKoro BOCNUTAHUA:

* CpOpPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMK OOydaroUmerocst Kak AakKTUBHOIO M
OTBETCTBEHHOT'O WIEHA POCCUHCKOro 00IIeCcTBa,

* OCO3HAHME CBOMX KOHCTHTYLHMOHHBIX TNpaB M O0Os3aHHOCTEH, yBa)kEHHE 3aKOHA W
MIPaBONOPSIKA,

* TOTOBHOCTb K COBMECTHOH TBOPUECKOH AESITEIbHOCTH MPH CO3aHNN YIEOHBIX MPOEKTOB,
pewmeHny yueOHbIX 1 MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUH OHOJIOTHYECKUX SKCIIEPUMEHTOB,

* CHIOCOOHOCTH OmpenenATh COOCTBEHHYIO TIIO3UIMI0 [0 OTHOLICHHIO K SIBICHHSIM
COBPEMEHHOM JKI3HHU U OOBSICHATD €€;

* YMEHHE YYWUThIBATH B CBOUX JEHCTBUSIX HEOOXOOUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJIEHCTBHA JIFOACH C pa3HbIMU YOEXKIEHHMSIMH, KyJIbTYPHBIMU LEHHOCTSIMH M COLIHAIbHBIM
MOJIOKEHUEM,

* TOTOBHOCTb K COTPYAHHUYECTBY B IPOLECCE COBMECTHOIO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX U UCCIIENOBATENBbCKUX 33/1a4, YBAXKUTEJIBHOE OTHOLICHUE K MHEHHUIO ONIIOHEHTOB
npu 0OCYKIIEHUH CITOPHBIX BOMPOCOB OMOIOTHYECKOTO CONEPIKAHMS,

* TOTOBHOCTb K TYMaHUTapPHOW U BOJOHTEPCKON NEATEIBHOCTH.

2. IIaTproTH4€CKOr0 BOCIUTAHUSA:

*  c(hOPMHUPOBAHHOCTH POCCUICKON TPAsKIAHCKON MACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTH nepea PonnHOM, ropaocTy 3a CBOH Kpaii, cBoro Ponuny,
CBOH SI3BIK U KYJIBTYPY, IPOLIJIOE U HACTOsILIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuy,

* LEHHOCTHOE OTHOLIEHHWE K M[PUPOJHOMY HACIeAUI0 M MNaMATHUKAM IPUPOABI;
OOCTH>KEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYE,

* CIOCOOHOCTH OLICHMBATH BKJIAJ POCCHHCKUX VYEHBIX B CTAHOBJICHHE M Pa3BUTHE
Ouosoruy, MOHNMAaHNE 3HAUYEHHUs] OMOJIOTUH B TMO3HAHUH 3aKOHOB IPHUPOJBL, B JKU3HH UYEJOBEKa U
COBPEMEHHOT0 001IIeCTBa,;

* wuneiiHast yOeXIEHHOCTb, TOTOBHOCTh K cCiykeHnro OTeuecTBy H €ro 3alluTe,
OTBETCTBEHHOCTb 32 €r0 CyAb0y.

3. lyX0OBHO-HPABCTBEHHOI0 BOCIUTAHUS:

* OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUIICKOIO HAPOa,

*  c(popMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MIOBEICHUS,

* CHOCOOHOCTH OLIEHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS], OPHEHTUPYSIChH
Ha MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH,

* OCO3HAHME JINYHOTO BKJAJa B IOCTPOEHHE YCTOMYUBOrO OyAyIIero;

* OTBETCTBEHHOE OTHOLIECHHE K CBOMM POAUTENSAM, CO3IaHHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TNPUHATHS LIEHHOCTeM CeMeNHON >KU3HUM B COOTBETCTBUU C TPaIULUSIMU HapOIOB
Poccun.

4. JcTeTHYECKOr0 BOCIIUTAHUSI:

* 3CTETHYECKOE OTHOLICHHE K MHPY, BKIIOYAsl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHI,

* TIOHMMaHHE 3MOLIMOHAIBHOTO BO3AEUCTBYS KUBOI NMPUPOALI U €€ LIEHHOCTH,

* TOTOBHOCTb K CaMOBBIP&KEHHIO B Pa3HBIX BUAAX HMCKYCCTBa, CTPEMJIEHHME IPOSBIATH
Ka4€eCTBa TBOPYECKOHN JIMYHOCTH.

S. ®u3uvecKoro BOCNUTAHUA:

* TOHHMMAaHHE U Peaju3alus 30POBOro U OE30MacHOro 00pasa JKU3HH (300POBOE
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NMUTaHUE, COONIOACHNE TMTHeHMYECKUX IPABMI U HOPM, COAJaHCHPOBAHHBIA PEXKUM 3aHATHH U
OTIBIXa, peryispHast (u3ndYecKas aKTUBHOCTB), OEPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PU3UUECKOMY U IMICUXUYECKOMY 3IOPOBBIO;

* TIOHUMaHME ILIEHHOCTH TPABWJI WHAMBHUAYAJIbHOTO M KOJUIEKTHBHOTO O€30MacHOTro
MOBEJICHHS B CUTYAlHAX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HH JIFOJIEH;

* OCO3HAHME TOCIENCTBUI M HETPHUIATHE BPEIHBIX MPUBBIMEK (YrnoTpeOJeHUs ajKOroJs,
HApKOTHKOB, KypEHHUs]).

6. TpyaoBoro BOCIUTAHUS:

* TOTOBHOCTH K TPY.y, OCO3HAHHE LIECHHOCTH MacTePCTBa, TPYAOI00HE;

* TOTOBHOCTh K AaKTHUBHOH  JEATENBHOCTH  TEXHOJOTMYECKOH W COLMAJBbHOM
HANPaBJICHHOCTH, CTOCOOHOCTh HHHLIUUPOBATD,

* TUIAHUPOBATH U CAMOCTOSITEJIBHO BBIMIOJHSITH TAKYIO IESTEIbHOCTD;,

* UHTEpeC K Pa3iU4HbIM cepam MpodecCHOHATBPHON NesITebHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOP Oyay1neli npodeccuu u peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUTAHBL,

* TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHMIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH
KU3HHL.

7. IKOJIOrH4€CKOro BOCIUTAHHA:

* SKOJIOTHYECKH I1eJieco00pa3HOe OTHOLIEHHE K MPHUPOE KaK UCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAaHMUS,

* TIOBBIIIEHHE YPOBHS SKOJOTMYECKOW KYJbTYpPbl. NMPHOOPETEHHE OMbITA TUIAHUPOBAHHS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI IS OKPY KAIOLIEH CPembl;

* OCO3HAaHME TI00ATBHOTO XapaKkTepa SKOJOrHYECKIX MPOOIeM U IMyTeH UX PeLIeHMUS,

* CrIOCOOHOCTH MCIONIb30BATh MPUOOpETaeMble IPU U3yUEHUN OUOJIOTUH 3HAHUS M YMEHHS
NpU pelIeHnn npodieM, CBA3aHHBIX C PAllOHAIBHBIM PHUPOIOTIONb30BaHNEM (COOIFOAEHNE TTPABHIT
NOBEJICHHSI B IPUPOJIE, HANIPABIICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCHCTEMAX, OXPaHy BUJIOB,
sKocucTeMm, ouochepsr);

* AKTHBHOE HENpUATHE ACWUCTBHUI, NMPUHOCIIIUX Bpen OKPYKAOIIEH MPUPOAHOH cpene,
yMEHHE TPOTHO3UPOBATH HEOJATONMPHUSTHBIE 3KOJIOTHYECKUE IOCIENCTBUS MPENIPUHAMAECMbIX
JNEUCTBHUI U NPEAOTBPALIATh UX,

* HaJUMYME PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKOH KYJBTYpBI, OIBITA
OESITEIBHOCTH ~ HKOJIOTUMECKOH — HANpaBJIGHHOCTH, YMEHHsS  PYKOBOJACTBOBATbCS HMH B
MO3HABATENIbHOW, KOMMYHHKAaTHBHOH M COLMAJIBbHOW TNPAKTUKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUYECKOH NEATENIbHOCTH HKOJIOTMIE€CKOH HAMPABIEHHOCTH.

8. IleHHOCTH HAYYHOI 0 MO3HAHHSA:

* CcpOpMHPOBAHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HA THAJIOTe KYJIBTY D, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYJIBTY PHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBON M YMTATENBCKON KYJBTYpPbI KaK CPENCTBA B3aMMOACHCTBHS MEXIY
JFOIBMU ¥ TIO3HAHMS MUDA,;

* TOHUMaHMEe crienu(uKy OUONOTUM KaK HayKH, OCO3HaHHME €€ poju B (HOpMUPOBAHHUH
PAaLMOHAIBPHOTO HAYYHOTO MBILIUICHUS, CO3JAaHUU LEJOCTHOrO MPEACTABICHHS 00 OKpY’KaroIleM
MHUpe KaK O €IMHCTBE IPUPO/BI, YeIOBeKa U O0IIECTBa, B IIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peIIeHuH MpodsieM COXPaHEHHUS PUPOIHOTO PABHOBECHS,
yOeXXNEHHOCTh B 3HAUMMOCTH OWOJIOTHH Ui COBPEMEHHOH LMBMIIHM3ALMU. OOECTIEUEHHs] HOBOTO
YPOBHSI Pa3BUTHUS MEIMLMHBL, CO3AHMS TEPCIEKTUBHBIX OMOTEXHOJOTMH, CHOCOOHBIX peaTh
pecypcHele TpoOJeMbl Ppa3BHTHSI 4YEJIOBEYECTBA, IIOMCKA NyTeH BBIXOAa M3 IIOOAJBHBIX
SKOJIOTUYECKHX MpodieM U obecrieueHus nepexona K yCTOWYHMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIB30BAHUIO MPUPOIHBIX PECYPCOB U HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU,

* 3aMHTEPECOBAHHOCTH B MMOJIyUEHHH OMOIIOTHYECKUX 3HAHUH B LIEJSIX MMOBBILICHUS OOLIei
KYJbTYPBl, €CTeCTBEHHO-HAyYHOW TIPaMOTHOCTH KaK COCTaBHOH dYacTH (PyHKUHMOHAJIBHOH
rpaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi npu u3y4eHur ONOJIOTuHY,
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MOHVMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIONB3yEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTh
UCTIOJB30BATh IMOJyYaeMble 3HAHUS I aHAJN3a U OOBSICHEHHUS SIBIICHHI OKPYJKAIOIIEro MHpa U
MPOUCXOASIINX B HEM U3MEHEHHI, yMEHHUE JeaTh OOOCHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX
(haKTOB U UMEFOIIMXCS TAHHBIX C EJIBIO MOy YeHHST JOCTOBEPHBIX BHIBOAOB;

* CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OHMOJOrMYECKHE 3HAHUS Ui PELISHHS
npoOJieM B peasibHbIX KU3HEHHBIX CUTYaIIUsIX;

* OCO3HAaHHE LEHHOCTH HAYYHOW JESATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENIbCKY IO ACSITEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIE;

* TOTOBHOCTb M CIIOCOOHOCTb K HENpPEPBIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTHBHOMY TMOJYYEHHIO HOBBIX 3HaHUU MO OHOJOTMM B COOTBETCTBHM C JKU3HEHHBIMHU
nOTPEOHOCTSIMMU.

B mporecce nocTHKEHHS IMYHOCTHBIX PE3YJIBTATOB OCBOCHUST OOYYAIOIIMMIUCS TPOTPAMMBI
cpenHero o0mero oOpa3oBaHus y OOyYArOIIMXCSl COBEPIICHCTBYETCS] SMOLMOHAIBHBIA WHTEIJIEKT,
npeanonararomui copMUpOBAHHOCTD:

*  CAMOCO3HAHUA, BKITIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBHOE COCTOSIHHE,
BUETH HAMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ceOe;

s camMopezynuposaniis, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh AaNanTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY

*  GHympeHHel MOMuUsayul, BKJIOYAIONIEH CTPeMJIEHWE K JOCTHXKEHHIO €U U YCIEXy,
ONTHMU3M, UHUIIUATUBHOCTDb, YMEHHE A€HCTBOBATD, UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

s SMhamuu, BKJIIOYAOIMEH CMOCOOHOCTh NMOHMMATh SMOIMOHAJIBHOE COCTOSIHHE IPYTHX,
VUYUTBIBATE €0 TPHU OCYIIEeCTBICHHH KOMMYHHKAIUHM, CHOCOOHOCTh K COYYBCTBHIO W
COIEPEKUBAHHUIO,

*  COYUAQBbHBIX HABBIKOB, BKITOYAIOIUX CTIOCOOHOCTh BBICTPAUBATH OTHOIIEHHSI C APYTUMHU
JEFOABMHU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3periaTh KOHQIUKTHL

MeTaHDeI[MeTHBIe PE3YIBTATHI

MertanpenMeTHble Pe3yJIbTaTbl OCBOEHHUsl ydeOHOro mpenMera «bHOJOrHs» BKIIOYAIOT:
3HauuMble sl (OPMHUPOBAHMA  MHPOBO33PEHUsT  OOYHAIOIIMXCS  MEKIMCLUIUIMHAPHBIC
(MexnpeaMeTHbIe) O0IIeHayYHbIE MTOHATHS, OTPAKAIOIINE LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
cneun(rKy METONOB TO3HAHUS, MCIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
sIBJIEHHE, MPOLIECC, CUCTEMA, HayUHbIH (DaKT, MPUHLHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHH,
uccienoBaHne, HaOMIOIeHUE, U3MEPEHHE, SKCTIEPUMEHT U Ip.); YHUBEPCaIbHble YIeOHbIE TeHCTBUS
(mo3HaBaTenbpHBIE, KOMMYHHUKATHBHBIE, peryJsITHBHbIE), obecneunBaromue (popMupoBaHue
(YHKIMOHAIBPHOH TPAaMOTHOCTH M COLMAJIBHOM KOMIIETEHIMH OOYYaroLIuXCs;, CHOCOOHOCTh
00y4aroIMXCcsl UCIOJIb30BATh OCBOEHHBIE MEXAUCLUILUTMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaIbHbIE Y4eOHbIC NEHCTBHS B MO3HABATEIBHON M COLIMAILHON MPAKTUKE.

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS TNPOTPaMMBI CpenHero obmero oOpa3oBaHUs
OTpPaXaroT:

OBnaneHne yHUBEPCAJBHBIMH YYeOHBIMH MO3HABATEIbHBIMH AeHCTBHSIMH:

1) 6a3oBbIe JIOTHYECKHE 1eHCTBHUSA:

* CaMOCTOSITENIbHO (POPMYyJIMPOBATh M AKTYAJIM3HPOBATH MPOOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

* WCMONB30BaTh IpPH OCBOCHMM 3HAHUN TNPUEMBI JIOTHUECKOTO MBILIUIEHHS (aHaum3a,
CHHTE3a, CPaBHEHMs, Ki1acCupuKaiy, 0000IIeHNs), pAaCKPBIBATh CMBICI OMOJIOTHUECKUX MOHATHH
(BBLOETATH MX XapaKTEPHbIEC MPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHUMHU NOHATHSIMH);

* OMNpeneNnsaTh LEeNH NeSTeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPHUH HX IOCTIIKEHHS,
COOTHOCHTD PE3yJIbTAThl ACATEIbHOCTH C ITOCTABICHHBIMHU LIEJISIMU,

* HCIOJNB30BaTh OWOJIOTHYECKHE TOHATHS Ui OOBACHEHHs (DAKTOB W SIBICHUI JKUBOM
PUPOIBL,
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* CTPOUTH JIOTUYECKHE pACCYyXXNEHUS (MHAYKTUBHBbIC, NEAyKTUBHBIC, IO aHAJOTHH),
BBIABJIAITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHsS B PACCMATPUBAEMBIX SIBJICHUSX, (POpMynnpoBaTh
BBIBOZIBI M 3aKJIFOYCHUS,

* TPUMEHSTb CXEMHO-MOJENbHbIC CPEICTBA IS MPEACTABICHHs CYIECTBEHHBIX CBsI3ei U
OTHOIIEHWH B H3y4aeMbIX OHOJOrMYeCKHMX OOBEKTaxX, a TaKke MPOTUBOPEUMH pa3HOro pona,
BBISIBJIEHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

* paspabaThIBaTh IUIAH peLICHHUs MPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTePHAbHBIX
U HEMaTepPHAJIbHBIX PECYPCOB;

* BHOCHUTb KOPPEKTHBBI B NIEATENbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM,
OLICHUBATh PUCKH MOCIENCTBUH
TESITEIbHOCTH,

* KOOPOWHHPOBATH W BBINOJHATH PabOTy B YCJIOBHSX pPEaJbHOTO, BHUPTYAJIbHOTO H
KOMOWHHUPOBAHHOTO B3aMMOJACHCTBUS,

* pa3BHBATh KPEATHBHOE MBILLICHHUE MPU PELICHUN KU3HEHHBIX MPOOIIEM;

2) 0a30BbIe UCCJIEI0BATEIbCKHE eHCTBHS:

* BJIAJIETh HaBBIKAMH y4eOHO-HCCIEIOBATEIBCKON M POCKTHON AESATEIHHOCTH, HABBIKAMH
pazpewmeHust npodyiemM; oOnagaTh CIOCOOHOCTBIO U TOTOBHOCTBEO K CaMOCTOSITETBHOMY TIOHCKY
METO/OB PELICHUS IPAKTUUECKUX 3a1a4, IPUMEHEHHUIO PA3JIUYHbIX METOIOB ITO3HAHUS,

* HCIOJNIb30BaTh PA3JIMYHbIE BHUIBI AEATENBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPNpETAlNH, NPeoOpa3sOBaHUIO M NPUMEHEHUIO B Y4YEOHBIX CHTyauMsX, B TOM YHCIE NPHU
CO3MIaHUH YUEOHBIX U COLMAIBHBIX MTPOEKTOB,;

* (opMHPOBATH HAYYHBII THI MBIIIJICHNS, BIAAETh HAYYHOH TEPMHHOJIOTHUEH, KIFOUEBBIMH
MOHSATHSIMH U METOZIAMU,

* cTaBuTh U (PopMySUpOBaTH COOCTBEHHBIC 3aa4l B OOpPA30BATEIBHOU AESITENILHOCTH U
JKU3HEHHBIX CHTYaLUsX;

* BBIABISATH NPUYUHHO-CIIECTBEHHBIE CBSI3M M AKTyaJM3UPOBaTh 3a4ady, BBIABHUIaTh
THIIOTE3y €€ PeIleHUs, HaAXOAUTb apryMEHTHI Uil JOKa3aTeNbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napamMeTprl U KPUTEPUH PEIIEHUS,

* AHANM3UPOBATH IOJIYYEHHBIE B XOIE PELICHHs 3aJa4d Pe3yJbTaTbl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHUSX;

* J1aBaTh OLIEHKY HOBBIM CUTYAaLIUSIM, OLICHUBATh NPHUOOPETEHHBIH OIIBIT;

* OCYLIECTBIISITH IIEJICHANPABJIEHHBI MOUCK MEPEHOCa CPEACTB M CIIOCOOOB NeHCTBUS B
poeCCHOHATTBHYIO CPeay;

* yMeTb TIEPEHOCHUTh 3HAHHWA B IIO3HABATENBHYIO M  MPAKTHYECKYIO  O0JacTH
KU3HENESATEIbHOCTH,

* yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX O0ACTeH;

* BBIABUTATb HOBBIE HIEH, NpeNjaraTb OPUTHHAJIBHBIE IMOIXOABI U PELICHUS, CTaBUTH
npoOIeMbl M 3a7a49H, Oy CKAIOIIHE aIbTePHATHBHBIC PELICHMS,

3) neiicTBHs Mo padoTe ¢ HH(poOpManUei:

* OPHEHTUPOBATHCA B PA3JUYHBIX MCTOYHHKAX MHpOpMAIHH (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJSIPHOW JHUTEpaType, OWONIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B LVIHTepHeTE), aHAaNM3UPOBaTh HHPOPMALMIO PA3IUYHBIX BHIOB U (HOpPM
NPEACTABICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTH;

* (opMyIHPOBATH 3ampPOChl M NPUMEHATh PAa3JIUYHBIE METOABI MPHU IOHCKE M OTOOpE
Ouosornueckoi nHpopMaIuu, HeOOXOTUMOH JJIsl BBIMOJTHEHHS YUeOHBIX 3a/1a4,

* TpuoOperaTh OMBIT HCIOJB30BAHUA HH(OPMALIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHMS PA3JIMYHBIX TIOUCKOBBIX CUCTEM,;

* CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaJbHYIO (OpPMy TpEACTaBICHUS OHUONOTHYECKOM
uHpopMauuu (CXxeMbl, rpag UK, JUarpaMMbl, TaOJIHLBL, PUCYHKH U JP.);

* WCMONB30BaTh HAY4YHBIA SI3bIK B KadecTBE cpeacTBa npu pabore ¢ OMONOTrHUECcKOi
uHpOpMaLuuel: NMPUMEHATh XUMHUYECKHe, (PU3NYECKHe M MaTeMaTU4YeCKHe 3HAKH M CHMBOJIBL,

17



dopmynbl, abOpeBuaTypy, HOMEHKJIATYpPy, HWCIIONB30BaTh H MPeoOpa3OBbIBATH 3HAKOBO-
CHUMBOJINYECKHE CPEACTBA HAIISITHOCTH;

* BJIAQJETh HABBIKAMHU pACMO3HABAHUS M 3aIUThl HHPOPMALMH, WH(POPMALMOHHOM
0€30MmacHOCTH JTMYHOCTH.

OBnageHue yHHUBepCAJIbLHBIMH KOMMYHHKATHBHBIMM AeHCTBUSIMU:

1) oOmenue:

* OCYLIECTBJISITh KOMMYHHKAIIMH BO BCEX cepax JKU3HHU, AKTUBHO Y4aCTBOBATH B AMAJIOTE
WIA AMCKYCCHH IO CYyINECTBY 0OCykmaeMoil TeMbl (YMEHHE 3a/1aBaThb BOIPOCHI, BBICKA3bIBATH
CY>KIEHUs] OTHOCUTENIbHO BBIMOJIHEHUs T[peAsaraeMod 3aJadd, y4UTbIBATb HHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUH IPYTHX YYACTHUKOB AMAJIOTa UM IHCKYCCUH);

* pacno3HaBaThb HeBepOaJbHBIE CPENCTBA OOIIEHMs, TOHUMATb 3HAYEHHE COLHAJBHBIX
3HAKOB, MPENNOCHUIOK BO3HUKHOBEHHsI KOH(JIUKTHBIX CUTYALMi; YMEThb CMAr4aTb KOH(IMUKTHI U
BECTH I1€PEroBOPSI;

* BIAQAETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHUs] U B3aUMOIEHCTBUS, MOHUMATh HAMEPEHUs
OPYTUX JIFOAEH, MPOSBISITH YBAXKUTEIBHOE OTHOLICHHWE K COOECENHHMKY W B KOPpPEKTHOU (opme
(bopMyIHpPOBATH CBOU BO3PAKEHHS,

* Ppa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUsI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEncCTB,

2) coBMecTHAasI AeSITEJIbHOCTh:

* TIOHUMAaTbh U WCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAMBHUIYaJbHOH padoThI MpH
pewmeHnd OHONIOrnYeckol npoOIeMbl, OOOCHOBBIBATH HEOOXOMUMOCTh NMPUMEHEHHUS! TPYIIOBBIX
¢dbopM B3aUMOAEHCTBYUS MPHU PEIIEHUH YUeOHOH 3a1a4H;

* BBIOMpATh TEMATHKy M METOABl COBMECTHBIX NEHCTBHI C y4&TOM OOIMMX HMHTEPECOB H
BO3MO)KHOCTE Ka)KJI0T0 UjieHa KOJJIEKTHUBA,

* MpPUHMMATb LieJb COBMECTHOH JAEATEeNbHOCTH, OpPraHU30BbIBATH U KOOPAWHUPOBATH
JEUCTBHS MO €€ MOCTHXKEHHUIO. COCTABJIATD IUIaH AEHCTBUM, PACIPENEIATh POIU C Y4ETOM MHEHHN
YYaCTHHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM padoOThI;

* OLIEHUBATh KAUYeCTBO CBOETO BKJIQJa M BKJIAJa KaXXIOTO YYaCTHHKA KOMAaHIBI B OOLIHIA
pe3yJabTat Mo pa3paboTaHHBIM KPUTEPHSIM;

* [peljaraTh HOBblIE MPOEKTHI, OLEHUBATh MJEU C MO3ULKUH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

* OCYLIECTBJIATh IO3UTHBHOE CTPATErMYeCKOe IIOBEACHHE B PAa3JIMYHBIX CHUTYyaLUsX,
IPOSIBJIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBnageHue yHUBepPCAJBLHBIMH PeryJsiTHBHbIMH JeiCTBUSIMU:

1) camoopranuzaums:

* HCIOJNB30BaTh OWOJIOTHUECKHE 3HAHWS U BBUIBJICHUS NPOOJIEM W UX pPELICHHs B
JKU3HEHHBIX U yUeOHBIX CUTYalHsAX,

* BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUI LIEJIEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOUX
NEUCTBUAX M MOCTYNKAax MO OTHOLICHUK) K JKUBOW MPUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYKaIOIIHX;

* CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO NEATENbHOCTD, BBIIBISTH NMPOOJIEMBI,
CTaBHUTh M (POPMYJIHPOBATH COOCTBEHHBIE 331a4U B 00Pa30BATEIbHON AEITEIbHOCTH M KM3HEHHBIX
CUTyalMsIX, CaMOCTOSITEJIbHO COCTABISATH IUIAH pPELIeHHUs NpoOJeMbl € YYETOM HMMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOUTEHHIA,

* JaBaTb OLIEHKY HOBBbIM CUTYyalUsM,

* pacIIMpsTh paMKH yueOHOro mpenMeTa Ha OCHOBE JIMYHBIX
MPEeANnOYTeHUH;

* J1enaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3 PELICHHUE,

* OLIEHUBATb MPUOOPETEHHBIN OIIBIT;

* crnocoOCcTBOBATH (POPMUPOBAHHIO U MPOSIBIEHHUIO LTUPOKON SPYAUIMHN B Pa3HBIX 00JIaCTSIX
3HAHUH, MOCTOSTHHO MOBBILIATH CBOHM 00Pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHB;

2) CAMOKOHTPOJIb:
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* JaBaTb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B J1€ATEJIbHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJILTATOB LIETSAM,

* BJIAJIETh HABBIKAMU MIO3HABATENIbLHON Pe(IIEKCHH KaK OCO3HAHUS COBEPLIAEMBIX TEHCTBHI
U MBICTIUTEJIBHBIX IPOLIECCOB, HX PE3YJIbTaTOB U OCHOBAHHIL, HCTIONB30BATh MPHEMBI pehISKCHH IS
OLIEHKU CHTYalllH, BBIOOPA BEPHOTO PEIIEHUS,

* YMeTb OLIEHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PELIECHHUs [0 UX CHUKEHUIO;

* MPUHUMATb MOTHUBBI U ApPTyYMEHTBI APYTHUX NPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH,;

3) npuHsiTHE Ce0s M APYTUX:

* TPUHUMATH ceOsl, TOHNMasi CBOM HENOCTATKU M JOCTOMHCTBA,

* MPUHUMATb MOTHUBBI U ApPTyYMEHTHI APYTHUX NPU aHAIU3€E PE3yJbTATOB AEATEIbHOCTH,;

* TPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH;

* pa3BHBATbH CIIOCOOHOCTH MOHUMATh MHP C MO3ULHUU APYTOro YeJIOBEKa.

HDGI[MGTHBIG PE3YIbTATHI
IIpenmernble pe3yabsraTel ocBoeHHs nmporpammbl COO mo Ouonmoruu Ha 0a30BOM YpOBHE
BKJIFOYAIOT crieuuduieckne s yuyeOHoro npeamera «buonmorust» HaydHble 3HAHHS, YMEHHS U
CHOCOOBI IEHCTBHI IO OCBOCHHUIO, MHTEPIIPETALINH U MPeoOpa30BaHUIO 3HAHHMN, BHIBI IS TEIbHOCTH
IO MOJTYYEHHIO HOBOTO 3HAHUS 1 IPUMEHEHHUIO 3HAHUH B PA3IMYHBIX YUEOHBIX CUTYALIMSIX, & TAKIKE
B PEAJIbHBIX JKU3HEHHBIX CUTYALIHSIX, CBSI3aHHBIX C OHOJIOTHEN.

10 knace

IIpeameTHbIe pe3yIbTATHI OCBOEHHUSI Y4e0HOro npeamera «buonorus»:

1) chopMupoBaHHOCTL 3HAHWI O MECTE€ U POJIM OMOJOTMU B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOT'O MHPOBO33PEHMS; O BKJIQJE€ POCCHHICKHX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouonoruy;, GyHKUNOHAIBHON IPaMOTHOCTH YEJIOBEKA /JIsl PEIIECHUS JKU3HEHHBIX 3a7ad,;

2) yMeHHe PacKpbIBaTh COEPKaHNE OMOIIOTHYECKUX TEPMHUHOB U MTOHSTHH: KHU3Hb, KJIETKA,
opranu3M; Metradon3M (0OMeH BEIECTB M MPEeBpAIleHUe SHEPTHH), TOMEOCTa3 (CaMOpPeryJIsius),
ypOBHEBasl ~ OpraHW3alMs  JKUBBIX  CHCTEM,  CaMOBOCIIPOM3BEICHHE  (PErmpomyKIus),
HACJIEICTBEHHOCTh, HU3MEHUYNBOCTb, POCT U Pa3BUTHE;

3) yMmeHue wuznaratb OMOJIOTHYECKHE TEOpUH (KJIETOYHAsl, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTPaJIbHAsI JOrMa MOJIEKYJIIpHOH Ononorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiosa)
U y4eHus (O HEeHTPaxX MHOrooOpasus U MPOUCXOKACHUS KyJlbTypHBIX pacternii H.11. Basunosa),
OTIPENeNATh TPAHULIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

4) yMeHue BIaAeTh METOAAMU HAYYHOIO MO3HAHMS B OMOJOrHM: HaOJFOAEHHE M OMHCAHUE
JKUBBIX CHICTEM, TIPOLIECCOB U SIBIICHHI; OpraHU3alys v POBEISHIE OUOJOrMYECKOT0 SKCIIEPUMEHTA,
BBIIBH)KEHUE THITOTE3bI, BBIABJIEHHE 3aBUCHMOCTH MEXY HCCIIEyEMbIMU BETMYNHAMHU, OOBSICHEHHE
MIOJIy YEHHBIX PE3YJIbTATOB, NCIIOJIb30BAHHBIX HAYYHBIX MTOHATUH, TEOPHIA H 3aKOHOB; YMEHHUE JIENaTh
BBIBOZIbI HA OCHOBAHHUHU TIOJYYEHHBIX PE3yJIbTATOB;

5) yMeHue BbIIEJSITh CyINEeCTBEHHbIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT;
OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHM3MOB, OCOOEHHOCTH IMPOLIECCOB. OOMEHA BEIIECTB U
NPEBpAIeHHsT SHEPTHMH B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOrO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHMS, PAa3MHOXKEHUS, WHIANBHIYAJIBHOTO DPAa3BHTHUS
opranmu3ma (OHTOTeHe3),

6) yMeHHE IPUMEHSTh NOJTy4YCHHbIC 3HAHUA A1 OOBACHEHH OMOJIOTHYECKHX MPOLIECCOB U
SIBJICHUH, IJI PUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOH *XKM3HH C LIEJTBIO O0ECIeYeHuUs
0€30MacHOCTH CBOETO 37J0POBbsI M 3AOPOBbS OKPYIKAIOLINX JIFOAEH, COONMOIEHUsT HOPM I'PaAMOTHOTO
MOBEJCHUS B OKPYXKAKOIIEH NPUPOAHON cCpene;, MOHMMaHHE HEOOXOOUMOCTH HCIIONb30BAHUS
IOCTIDKEHUH COBPEMEHHON OMOJIOrHY 1 OMOTEXHOJIOTHH AJIs1 PALIMOHAIBHOTO IPHUPOAOIIOIb30BAHNS,
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7) yMeHHME pellaTb 3JEMEHTapHbIE TIe€HETUYEeCKHe 3a1addl Ha MOHO- U OUTHOpPHUIHOE
CKpeILIMBAaHNE, CHETIJICHHOE HAC/IEOBAHUE; COCTABIISITh CX€Mbl MOHOTMOPUIHOTO CKPEIIMBAHUS IS
NpeACcKa3aHMs HACJlIeAOBAHMS MIPU3HAKOB Y OPTaHU3MOB,;

8) yMeHHe BBINMOJHATE Ja0OPATOPHbIE M MPAKTHUECKUE padoThl, COOMOAATh MpaBmiia MpU
padote ¢ yueOHBIM 1 J1a00OpaTOpHBIM 000pPYIOBAHHUEM,

9) yMeHHEe KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH WH(POPMALHIO OHOJOTHYECKOTO
COZEpIKAaHMUs, BKIIOUAIOLIYIO TICEBIOHAYYHbIE 3HAHUS M3 pa3inyHbIXx uctouHnkos (CMU, Hay4HO-
NOMYJISIPHBIE MaTepUasbl); STHYECKHE aCMeKTbl COBPEMEHHBIX HCCIENOBaHWNA B OHONOrHH,
MeNUIUHE, OMOTEXHOJIOTHH,

10) ymenme co3nmaBaTh COOCTBEHHBbIE NHCBbMEHHBIE M YCTHBIE COOOMmEeHus, 00o0mmast
OHMoNOrn4ecKyr0 HHPOPMAIHMIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO HUCIOJB30BATh MOHATUHHBIN
anmapat OMOJIOTHH.

11) chopmMupoBaHHOCTb 3HAHHI O MeCT€ M POJNHM OMOJIOTUH B CHCTEME HAYYHOrO 3HAHHS
€CTeCTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHPOBO33PEHMS; O BKJIQJE€ POCCHHCKHMX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouonoruy;, GyHKUNOHAIBHON IPaMOTHOCTH YEJIOBEKA /ISl PEIIECHUS JKU3HEHHBIX 3a7ad,;

12) yMmeHue packpbIBaTh COAEp:KaHWE OHOJOTMYECKUX TEPMHUHOB M TOHSATHH BHI,
MOMY JISIIKSI, TeHO(OHI, SBOJIOINS, BIDKYIIHE CHIIbI ((paKTOPBI) SBOJIOLUY, MPUCIOCOOICHHOCTD
OpPTraHu3MOB, BUIO00Pa30BaHHE, SKOJIOrHYECKHE (PaKTOPBL, SKOCHCTEMA, IPOIYIIEHThI, KOHCYMEHTHI,
penyLeHTHI, [IeH MUTaHUs, SKOJIOTHYeCKasl mupamMuna, ouoreoreHos, ouocdepa;

13) ymenue wusnaratb Omonornveckue Teopuu (dBoMOUMOHHAs Tteopuss Y. [lapBuHa,
CHHTETHYECKAs! TEOPHsl HBOJIFOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K.M.
bapa, uepenoBaHus rmaBHBIX HarpasyeHu u my e ssomounu A H. Ceseprioa, yuenusi o Ouocgepe
B. 1. BepHanckoro), onpenensaTs TpaHUuLIbl UX MTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

14) ymeHue BiageTb METOIAMHU HAYyYHOTO MO3HAHMS B OMONOruu: HabJFOACHNE U ONHCaHUEe
JKUBBIX CHICTEM, TIPOLIECCOB U SIBIICHHI; OpraHU3alys 1 POBEISHIE OUOJOrMYECKOT0 SKCIIEPUMEHTA,
BBIIBH)KEHUE THITOTE3bI;, BBISIBJIIEHHE 3aBUCHMOCTH MEXKY HCCIIEyEMbIMU BETMYNHAMH, OOBSICHEHHE
MOJIyYeHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MTOHATHH, TEOPHIA 1 3aKOHOB; YMEHHUE JIENIaTh
BBIBOZIbI HA OCHOBAHHUHU TIOJYYEHHBIX PE3yJIbTaTOB;

15) yMeHHe BBIAETSATH CYIIECTBEHHBIE IPU3HAKU CTPOSHHS OMOJOTMYECKIX OOBEKTOB: BHIIOB,
MIOITY JISILIMH, TPOAYLIEHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OMOreOLIEHO30B U 3KOCUCTEM; OCOOEHHOCTH
NPOIIECCOB.  HACJIEACTBEHHONW HM3MEHYMBOCTH, €CTECTBEHHOro otdopa, BHAo0Opa3oOBaHUS,
NPUCTIOCOOJIEHHOCTH OPTaHU3MOB, ACHCTBHUS HKOJOTHUECKUX (PaKTOPOB HA OPTaHHM3MBI, MEpeHOCca
BEIIECTB U TOTOKA HHEPIHMU B HKOCHCTEMAX, aHTPOINOICHHbIX M3MEHEHHUH B 3KOCHCTEMAaxX CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOr€OXMMHIYECKHUX IIHKJIOB B Onocdepe;

16) ymMeHHe MPUMEHSTh MOTyYeHHbIE 3HAHUS U OOBSCHEHH OUOJIOIMYECKUX MPOLIECCOB U
SIBJICHUH, 1JI IPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOH XM3HH C LIEJIBIO OOECIeYeHuUs
0€30MacHOCTH CBOETO 3[J0POBbSI M 3AOPOBbS OKPYIKAIOLINX JIFOAEH, COONMOIEHUsT HOPM I'PaMOTHOTO
MOBEJICHUST B OKPYXKAKOIIEH NPUPOAHON cCpene;, NMOHUMaHHE HEOOXOMUMOCTH HCIIONb30BAHUS
TIOCTIDKEHUH COBPEMEHHOIN OMOJIOTHH AJIST PALlMOHAIBHOTO MPHPOIOIIONB30BAHMS,

17) ymeHue permarb 3J€MEHTapHbIE OMOJOrMYEeCKHe 3a/1a4H, COCTABISTh CXEMBI MEPEHOCA
BEIIECTB M YHEPTHH B 3KOCUCTEMaX (LIETH MTUTAHU),

18) yMeHue BBITIONHATH Ja0OPaTOPHbIE U MPaKTHYECKHe padoThl, COOMOIATh MpaBHUiIa MPH
padote ¢ yueOHBIM 1 1a00paTOpHBIM 000pPYIOBAHHUEM,

19) ymMeHne KpUTHYECKH OLIGHWBATh W MHTEPIPETUPOBATh MHPOpPMALMIO OHOJOrHYECKOTO
COZIEpIKAaHUs, BKIIOUAIOLIYIO NICEBIOHAYYHbIE 3HAHUS M3 pa3inyHbIX nuctouHnkos (CMU, Hay4HO-
MIOITY JIIPHBIE MAaTEPHUAJIBI); PACCMATPUBATH II100aIbHBIE HKOJIOTHIECKHUE TPOOIEMbI COBPEMEHHOCTH,
(bopMHUpPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HLIHIO;

20) ymeHHe cO3/1aBaTb COOCTBEHHBIE NHCBMEHHBIE U YCTHBIE COOOIIeHus, 0000mas
OHMONOrn4ecKyr0 NHPOPMAIUIO U3 HECKOJIBKUX NCTOYHUKOB, IPAMOTHO HUCIOJB30BATh MOHATUHHBIN
anmapat OHOJIOTHH.
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2. MeToapl TIO3HAHUS KUBOH MPHPOIBI

(La)

MeToapl MO3HAHHUA >KUBOH
npupoabl  (HaOMIOJICHHE,
IKCIICPUMEHT,  OMUCAHUE,
HU3MCPCHHUEC,
KJIaCCU(HUKALIHS,
MOJACIUPOBAHKE,
craTUCcTUICCKas 00paboTKa
JAHHBIX).

JleMoHCTpalmu:

Tabnuysr 1 cxemoi:
«MeToapl HO3HAHMS JKHBOH
npupoasl». JlabopatopHsie
Y OPAKTUICCKUC PAbOThI:
Ilpaxmuuecraa paboma Ne
1

«HAcnomp3oBanne
Pa3IUYHBIX METOAOB IIPH
M3YYCHUN OMOIOTUICCKUX
00OBEKTOBY

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
HAyYHBIH MCTOM, MCTOIBI
HCCIICIOBAHMA.
Xapakrepu3oBarhb
OCHOBHBIE MCTOIBI
TMO3HAHUS JKUBOM
MPUPOABL.  HAOIIOJACHHE,

3KCOEPUMEHT, OIMUCAHMUE,
HU3MEPCHHE,
KnaccupuKarys,
MOJCIUPOBAHHUE,
CTATHCTHYCCKASL
00paboTKa JAHHBIX

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOULEHUS K YUEHUTO,
MpYOy, HCUSHU.
—ITonumanue
3HAHHH B
YENOBEKA,
—TIOJIO’KUTEIIHHOC
OTHOMICHHUC K
V4eOHOMY  TIPOLIECCY;
VMCHHE BECTH cedsl Ha
VpoKax

poutu
JKH3HH

VucOHbIi
OHJIAHH-KYPC
g 10 kmacca,
BKJIFOUAIOTITHI
TCOPCTHUCCKHC
MATCPHAIBL,
3a0AHUA U
TECTHI C
ABTOMATHYCCKO
# IpoBEepKO
TMPABHIILHOTO
OTBCTA,

000 «sKmace»

Tema 2. ’Kusbie cuctembl u ux opravusanus (1 4)
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3.buonornyueckue CUCTEMBI, IPOLECCH H uX n3ydcHue (1 )

Kusrre CHUCTEMBI
(OmocucTeMBl) Kak MpeaMeT
A3YUCHUS OHOJIOTHH.

OTIMIHe KUBBIX CUCTEM OT
HEOPraHUYECKOW HPUPOIBI.
CaoticTBa OHOCHCTEM U HX

pasHoobpasue. YpoBHu
OpraHuzalvu  OHOCHCTEM:
MOJEKYTSIPHBIH,
OPTaHOUIHO-KJICTOYHBIH,
OpTraHU3MCHHBIN,

MO ISLUOHHO-BUIOBOM,
3KOCHCTEMHBIH
(OHOreOLEHOTHYCCKIE),
OouochepHbIH.

Hayxwn, H3y4arolue
OHoCHCTEMBl HA  Pa3HBIX
VPOBHSIX OpTaHH3ALHH.
JeMoHCTpanmu:

Tadruywor u cxembl:
«OcHOBHEIE MIPU3HAKH
SKH3HIY, «YpoBHH
OpraHu3anun JKUBOH
MPUPOABD.
Qbopyoosanue: MOJETb
monekyel JJHK

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
CHCTEMA, OHOIOTHUCCKAS
cucTeMa, 3JCMEHTEHI
CUCTCMEL, CTPYKTYpa
OHOCHCTEMBI,  CBOMCTBA
JKMBBIX CHCTEM, OOMCH
BCILCCTB, Pa3MHOXKCHIE,
pocr, pasBurue,
HACIICICTBCHHOCTD,
HU3MCHYUBOCTD,
Pa3ApPaKUMOCTb,
SHEPrO3aBUCHMOCTB,
VPOBHH OpraHu3ayu
SKU3HU (Ouocuctem).
Xapaxrepr3oBars
MPUHLMIBI  OPraHU3aLnN
OHOCHCTEM: OTKPBITOCTB,
BBICOKAS
VHOPSIOYCHHOCTD,
CaMOPEryIsILus,
HEPAPXHIHOCTb.
Ilepeuncnars
YHUBEpCAJIbHBIE CBOMCTBA
JKUBOTO! CAMHCTBO
XHMHYECKOTO  COCTaBa,
Pa3APaKUMOCTbD,
JBIKCHHE,  TOMEOCTA3,
poct u pasBurue,
HACIICICTBCHHOCTD,
HU3MEHYUBOCTb, SBOITIOLHS
(npucnocobnenve K
H3MECHSFOLHMCS
yenosusiM).  [IpuBoaute
MIPUMEPHI GuocHucTeM
pasHoro VPOBHS
OpraHu3aLHH "
CPaBHUBATh MPOSBICHUS
CBOWCTB  3KMBOTO  Ha
pasHbIX VPOBHSIX.
Xapaxkrepr3oBaTh
OCHOBHBIC MPOLICCCHI,
MPOTEKAOLIHC B
duocucTeMax: oOMeH
BCILCCTB U MPEBPALICHHE
SHEPIUH,
CaMOBOCITPOHU3BEICHHE,
CaMOPEryIsILus,
pasBuTHE.

Cobnronarp MpaBUIa
OCPEKHOTO OTHOILICHHUS K
JKUBOH npupoae

Bocnumanue
YEHHOCIMHO20
OMHOUEHUA K
npupooe,
OKpyJcaiougeil cpede
(aK0I02UYECKOE
socnumatite).
—MWnuTepec k mpupoae
u TIPUPO THBIM
SIBIICHISIM,
—~OepexHoe,
VB@OKUTCIIBHOC
OTHOLICHUE K IIPUPOIC
u  BCeM  opMam
JKU3HH,

—IOHUMAaHHUC
aKTHUBHOM ponu
YCIIOBCKA B IIPHUPOIC;
—CIOCOOHOCTD
0CO3HABATH
JKOJIOTHICCKIC
MPOOICMBI,
—TOTOBHOCTB K
JUYHOMY YIaCTHIO B
IKOJIOTHICCKUX
MPOCKTAX

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII
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Tema 3. Xumuueckuii cocTaB H CTpoeHUE KJIeTKH (8 u)

4. XuMHYCCKHH COCTAB KJICTKH. BOJA U MHUHEPATBHBIC COJTH

(19)

XHAMHICCKAH COCTaB
KJICTKH. XHAMHAYCCKUC
3JICMCHTHI
MAaKPO3JICMCHTHI,
MHKPOIJICMCHTH. Boma u
MHHCPAJTBHBIC  BCIICCTBA.

Dusuko-xuMHUYECKUE
MPOLICCCHI, MPOTCKAIOIINC B

JKHUBBIX CHCTCMaX.
OyHKIIIH BOJIBI Hu
MHHCPAJIBHBIX BCIICCTB B
KIICTKC. TMogxepxranue

OCMOTHYECKOTO GamaHca.
JleMoHCTpaumu:
Jluazparimbr:
«Pacnpenencaue
XHMUYCCKHAX 3ICMCHTOB B
HEKUBOH PUPOIEY,
«Pacnpenencaue
XHMUYCCKHAX 3ICMCHTOB B
SKHBOU MIPUPOALY.

Tabruywor u cxeMul:
«[leprnomnueckas Ttabmuna
XHMUYCCKHX —BIECMCHTOBY,
«CtpocHue MOJIEKY JIBI
BOJBD»

PackpriBath coaeprkanue

TEPMUHOB M  TOHSTHUH:
SIICMCHTBI-OHOTCHBI,
MAaKpPO3IEMEHTHI,
MHKPO3IEMEHTHI,
MHHEPAJIbHBIE BCIIECTBA,
MOJEKyJIa  BOABL  Kak
JUTONb, BOJOPOJHBIC

cBs3U; TUAPOUIBHEIE U
riuapodoOHbIC BEIIECTBA.
JlokaspiBath CTUHCTBO
3JCMEHTHOTO COCTaBaA KakK
OJHO U3 CBOWCTB JKUBOTO.
Pacnpeacnare
XUMHUYCCKHUEC 3JICMCHTHI 11O
rpynonaM B 3aBHCHMOCTH
oT KOJIMYCCTBCHHOTO
npcaACTaBUTCIBCTBA B
OpraHu3Me;
XapaKTCpPU30BaTh  POJIb
OTACJIBbHBIX DJICMCHTOB.
BLIHBJ'IHTL CBA3b MCKAY

COCTAaBOM, CTPOCHUCM
MOJICKYJIBI XUMHYCCKOI'O
COCAUHCHIA nu €ro

(YHKLIUAMH B KICTKE

Bocnumanue
mpyoosobus,
MeopUecKoeo
OMHOULEHUS K YUEHUIO,
mpyoy, JHCuztu.
—VMCHHC TPOSBIATH
JUCIHILTHHAPOBAHHOC
Tb,
MOCTIEIOBATEIBHOCTD,
HACTOMYHMBOCTH Hu
CaMOCTOSTEILHOCT B
BBITIOJTHCHUH  YICOHBIX
H  y4eOHO-TPYIOBBIX

3adaHUI;
—CMOCOOHOCTH
OLCHUBATH CBOH
YMEHHA B Pa3IMYHBIX
BHIAX peueBoit
JICATCIILHOCTH,

" JloMamrHue
3a7aHusL.
Cpemuee odmiee
o0Opa3oBaHHC.
Buomorus”, 10-
11 knacc, AO
H3aarenscTBO
"TIpocBemeHuE"
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7. Yraeogwr. Jlumuasr (1 4)

VraeBoaer: MOHOCAXapHUIEL
(raroko3a, pubosa u
JC30KCUPH003a),
qucaxapusl (caxaposa,
JaKTO32) U MOTUCAXAPHIBI
(kpaxmaJt, TJIMKOTCH,
LICIUTIONO3A).
Buonoruueckue GpyHKIHH
VIJICBOIOB.

Jlurmaaen: TPUTTHIICPUITHL,
dhochoaunIIbl, CTCPOUIHI.
IM'uapodumnbro-
ruapodoOHbBIC CBOHCTBA.
Buonoruueckue GpyHKIHN
aunugos. CpaBHCHHE
YIJICBOIOB, OCNKOB U
JIVIITHIOB KaK MCTOYHUKOB
SHCPTHUH.

JleMoHcTpalmu:

Tabnuysr 1 cxemoi:
«YraeBoab», «JIumugbr» .
Qbopyoosanue:
00opyAOBAHUE TS
MPOBEACHUS HADTIOCHUM,
U3MEPEHHU,
3KCIICPUMCHTOB.

PackpriBath comeprxanue
TEPMUHOB U HNOHATHUH:
VIJICBOABI,
MOHOCAXapHIHI,
JUCaXapHIbL,
MOJHMCAXAPHIEL, TTI0K03,
pudo3a, ae3okcupudo3a,
caxaposa, JaKTo3a,
MabTO3a, LEIUIF0I03a
(kjeTUaTKA), KpaxMal,
[JTUKOTCH, TAITHIBI,
TPULTTHLCPUIB! (GKUPBL,
Macia), pochoaumumasr,
CTCPOUABL.
Xapaxrepr3oBars
VIJICBOABL, UMb KaK
KIIaCC OPraHMYECKHX
COCAUHCHUH.
Knaccudunuposars
VIJICBOABI U JIUITHABI TIO
CTPOCHUIO; IEPCUUCTIATD
()YHKLUH VIICBOAOB U
JIMITUOB.
CxeMaTHyecku
n300paxarh CTPOCHHE
MOJICKYJ VITICBOAOB,
JMITAAOB

Bocnumanue
HPABCMBEHHBIX YYBCME
U DMUYECKo20

CO3HAHUA.
—Ppa3IuycHUE
XOpomnux ©H INIOXHX
TOCTYIIKOB, YMCHHC
aHAJIM3UPOBATh
HPABCTBCHHY O
CTOPOHY CBOHX
MOCTYIIKOB H
MOCTYIIKOB JpYTHX
TFOACH;

—CTPEMJICHHE

n30erars COBEPIICHUS
IUTOXHX MOCTYIIKOB

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
ME/HA"
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9. I/ICTOpI/I}I U MCTOABI U3YUICHHUA KICTKHU. KICTOYHAA TCOPHUA

(19

Luronorus — Hayka o
kneTke. Knerounas teopus
— MIPUMEP
B3aUMOJCUCTBHUSI HICH U
takToB B HayIHOM
THO3HAHHH. Meroasl

U3YUCHHU KIICTKU.

JemoncTpanmm:
Hopmpemuwi: A. JleBeHTYK,

P. Tykx, T. IllsaHH,
M. Hlncitaen, K. M. Bap, P.
Bupxos.

Obopydoeanie:  CBETOBOH
MHKPOCKOIT;
MHKpOTIpENIapaThl

PaCTUTCIIbHBIX, XKHUBOTHBIX
nu 6aKT€pI/IaJ'IbeIX KJICTOK,

PHCYHKH c
MUKpodoTorpadusIMu
KICTOK, TONYYCHHBIC C

IIOMOIIBKD  CBCTOBOTO u
QJICKTPOHHOI'O MUKPOCKOIIa

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
KIIETKA, LIUTOJIOT L,
packpeIBaTh COACPIKAHHE
HNOJIOKCHUN  KIETOUHOU
TEOpPHH.

Ilepeuncasars u
XapaKTEpPU30BaTh
OCHOBHBIE METOIBI
H3Y9ICHUA KJIETKH
(OpUrOTOBICHUE CPE30B,
OKpalIHuBaHue,
MHKPOCKOITHPOBAHUE,
LEHTPU(YTHPOBAHHE,
KyJTbTHBHPOBAHHE KIIETOK
Y TKAHCH)

Bocnumanue
mpyoosobus,
MeopUecKoeo
OMHOUWLEHUS K YYeHUIO,
MpYOy, HCUSHU.
—YMeHne HECTH
HHIUBHIY ATHYIO
OTBETCTBECHHOCTh 32
BBIIOJTHCHUE  3a/TAHML,
332 COBMCCTHYIO paboTy;

VucOHbIi
OHJIAHH-KYPC
g 10 kmacca,
BKJIFOUAIOTITHI
TCOPCTHUCCKHC
MATCPHAIBL,
3a0AHUA U
TECTHI C
ABTOMATHYCCKO
# IpoBEepKO
TMPABHIILHOTO
OTBCTA,

000 «sKmace»
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10. KneTka kax nienoctHas sxuBas cucrema (1 )

Kmetka kak  1memocrtHas
kuBag cucremMa.  OOmue
MPU3HAKH KJICTOK:
3aMKHyTas HapyKHad

membOpana, mojekyisr JJHK
KaK FeHETUYECKUH ammapar,
CHUCTEMa CHHTE3a OCJKa.

Turer KJIETOK:
IVKAPHOTHUIECKAS u
MTPOKAPHOTHIECKAS.

OcobeHHOCTH ~ CTpOCHHSA
MPOKAPUOTUUECKOU KIETKH.
Knerounas CTEHKa
GaxTepHii. CrpocHue

3YKapPUOTHUECKON KJIETKH.
OCHOBHBIC OTIINYHS
pacTUTEILHOM, )KUBOTHOU U
rpubHOM KIIETKH.
IToBepxHOCTHBIE

CTPYKTYPBl — KJICTOYHAS
CTCHKA, TJIHKOKAIHUKC, HX
¢yakumu. [Tnaszmariueckas
MemOpaHa, €€ CBOWCTBA H

¢dyHkuuu. JleMoHCcTpanuu:
Hopmpemuwi: A. JleBeHTYK,

P. Tykx, T. Illsans,
M. Hlneiimen, K. boap,
P. Bupxos.

Tabruywor u cxeMul:
«CtpocHue
3YKapPUOTHUECKON KJIETKNY,
«Crpoenue JKHUBOTHOM
KIETKH, «CtpocHue
pacTUTENbHOU KJIECTKIY,
«CtpocHue
HPOKAPHOTHYECKOM
KICTKI.

Qbopyooearnue: CBETOBOH
MHKPOCKOIT;
MHKpOIpEnapaThl

PaCTUTCIIbHBIX, XKHUBOTHBIX
)4} 6aKT€pI/IaJ'IbHLIX KJICTOK

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
KICTKH
(aykapuoTHUCCKAs,
MPOKAPUOTHYUCCKAS),
M1a3MaTHIecKast
MemOpaHa
(rasmManemma),
[ITUKOKAITHKC, TPaHCTIOPT
BCIICCTB (maccuBHBIM,
AKTHBHBIH),  SHIOLIUTO3
(daroiuro3, THHOLUTO3),
3K30LHTO3, KIICTOYHAS
CTCHKA, HYKJICOH.
CpaBHuBaTh MEXKIY COOOM
3YKAPHOTHUECCKHE u
MPOKAPUOTHUCCKHUC
KIICTKH; OTMEYATh
CXONCTBO W Paszavvus B
CTPOCHUHU KIICTOK
OakTepui, JKHBOTHBIX,
pacTeHuii ¥ rpudboB

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOUENUS K YHEHUIO,
MpYOy, HCUSHU.

—YMeHue HECTH
HMHIMBUIY AJIGHYIO
OTBETCTBEHHOCTh 34
BBIIIOJIHCHHUC 3aJaHHA,
3a COBMECTHYO PaboTy;
—CTpeMIICHHE
MOAACPKHBATD
MOPAI0K B
KOMHATE, Ha
padoueM MecTe,
—OTPHULATEIFHOS
OTHOIICHHUC K JICHH H
HEOPEKHOCTH B TPY A€ U
yuéoe, HeOCPSIKITHBOMY
OTHOIICHHUEO K
pesyJibTaTaM Tpyaa

CBOCH
CBOEM

«S cmam EI'9».
YueOHbIit

MOy ITb TIO
PCIICHHUO
TPYAHBIX
3aJaAHHH IO
VIcOHOMY
MPSIMETY,

AO
HM3nareascTBO
"TIpocBemeHuE"
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11. Ctpoenue sykapuotudeckoii knetku (1 4)

Luromrazma u eé
OpraHOUIbI.
OaHoMeMOpaHHbIC
opradouasl knetku: OIIC,
anmnapar T'ompaxm,
JAU30COMBI.
IMonyaBTOHOMHEIC
OpraHoUIbI
MHUTOXOH/PUH,
Ipoucxoxncuane
MUTOXOHAPUN U IUIACTUJ.
Bunsr MIACTH.
HememOpanHbie
OpraHoUIbI
pHOOCOMBI,
LICHTP,

KJICTKH:
TIACTHIEI.

KIICTKH:
KJICTOYHBIN
LCHTPHUOJIH,
PCCHUYKH, KTy THKH.,
OyHKINN OpraHOUA0B
KICTKH. BrmtodeHu.

Sapo — pervaaTopHBIN
ueHtp kiaeTku. CrpocHue
sapa; sAcpHas 00O0NouKa,

KapHoILIazMa, XpOMATHH,
SIAPBIIIKO. XPOMOCOMBI.
TpancopT BemecTB B
KIIETKE.

JlemMoHCcTparmu
Hopmpemuwi: A. JleBeHTYK,

P. Tyk, T. Isamn, M.
MInetinen, K. Bbap, P.
Bupxos.

Tabruyor u cxemul:
«CtpocHue
3YKapPUOTHUYECKON KJIETKNY,
«CrpoeHue JKHUBOTHOM
KIETKH, «CtpocHue
pacTUTENbHOU KJIECTKIY,
«CtpocHue
HPOKAPHOTHYECKOM

KIeTKn, «CTpoeHHE sapa
KICTKI.
Qbopyoosanue:
MHKPOCKOIT;
MHKpONPENIapaThl
PAcTUTCIBHBIX, KUBOTHBIX
1 OaKTepHATTBHBIX KICTOK.
JlaGoparopHsie u
MPAKTHYCCKHE padoTHL:
Jabopamopnasa paboma Ne
2. «Wsyuenme crpoeHns
KJIETOK pacTeHul,
JKUBOTHBIX M OakTepuil mojg
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOmIpenaparax H HxX
OTIHCAHKEC)

CBETOBOH

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
LUTOIUIA3MAa, OPTaHOHIH,
SHAOMIA3MATHICCKAS
cete  (QIIC), ammapar
Tonbpxu, JTH30COMBI,
BaKyOJb, MHTOXOHIPHH,
MACTHIB! (XJIOPOILIACTHI,
XPOMOIIIACTBI,
JACHKOILIACTEI),
pHOOCOMBI,
MHUKPOTPYOOUKH,
KJICTOYHBIH LICHTP
(ueHTpOCOMA), PECHHUUKH,
JKTYTHKH, BKITFOUCHHS,
AP, sACpHas 000JIOUKa,
KapHoIiazMa, XPOMAaTHH,
SAPBILIKO, XPOMOCOMBI.
OmnuceiBaTh CTpOCHHE
SYKAPUOTHUCCKON KIICTKH
M0 H300PAKCHUSIM H HA

MHKpOTIpenaparax;
KIaccu(HUIMPOBAT
OPraHOH bl B
3aBUCHMOCTHU oT
ocobeHHOCTEH ux
CTpPOCHHUS
(oaHOMEMOpaHHBIC,
JBYMEMOpaHHEIC,
HEMEMOpaHHEIC);
OIUCHIBATh byHKIIH
KQKIOTO0 OpraHouja B
KIICTKE.
Xapaktepu3oBarhb
KJICTOYHOE  sAPO  Kak
MECTO XpaHCHHSL,
repesadn (vaBocHue
XPOMOCOM) U PeaTH3aI[|u
(TparckpHILIA)
HACJICACTBCHHOU
nHPOPMALTHH KICTKH.
Ilepeuncaars u

OIMCHIBATh KOMITOHCHTHI
aqpa U UX  (QYHKIHH.
CxeMaTuuHO H300pakaTh
CTPOCHHUE PaCTUTEIBHON U
JKABOTHOM KJICTKH
OObsACHIATE
OHOJIOTHYCCKOS 3HAUCHHE
TPAHCIOPTA BCIISCTB B
KIICTKE.

Bocnumanue
HPABCMBEHHDIX UVECNE
u IMUYECKO20
CO3HAMUA.
—AnexBaTHBIE
CHOCOOBI  BBIPAKCHUS
3MOLUH U 4yBCTB;
—Ppa3IuUcHUE
XOpPOIIHX W IUTOXHUX
TIOCTYTIKOB, YMCHHE
aHAJIM3UPOBATh
HPABCTBCHHYIO
CTOPOHY CBOHX
TOCTYTIKOB H
TOCTYTIKOB JPYTHX
TTFOICH

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"
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Tema 4. KuzHeqesaTeibHOCTh KJaeTKH (6 1)

12. O6men Bemects. [Tnactrueckuit 0oMeH. doTocunTes. XeMOCHHTES (2 1)

OOMEH  BCIIECTB,  WIH
METabOTH3M.
Accumunanua
(nmactuueckuii  OOMEH) H
JTUCCHMHITITHS
(aHCpreTHUCCKUET  OOMEH)
— JBE CTOPOHBI CIHHOTO
mporecca MeTabomM3Ma.
Ponp 3akoHOB coxpaHeHH:A
BCIICCTBA W DHECPTHH B

MOHUMAaHUU MeTaboau3Ma.

Tunsr OOMEHA BCINECTB!
aBTOTPOQHBIH u
reTepoTpOdHBIHA. Ponp
depmMeHTOB B OOMCHE

BEIIECTE W IPEBPAIICHUH

OQHCPrun B KIICTKC.
®otocunres. CeeroBas u
TEMHOBAs ¢azer
doTocunTre3a. Peakiuu
dorocuHTE3A.
AddexTuBHOCTH
doTocunTe3a. 3HaUCHHE

(dboToCHHTE3A IS JKU3HH HA
3emie. Baumgnue ycnosuid
cpeapl Ha (OTOCHUHTE3 U
CrocoObl MOBBIMICHUS €0

MPOAYKTUBHOCTH y
KYJIBTYPHBIX pacTeHu.
XeMocHHTE3.
XeMOCHHTC3UPVIOITNC

OakTepun. JHAUCHUC
XCMOCHHTC3a AJI JKU3HU Ha
3emue.

geMOHCT[}agI/II/II

Hopmpempi: K. A.
Tumupszes.

Tadruywor u cxXemul:
«XmopormacT»,
«®DotocunTE3N

PackpriBath coaeprkanue

TEPMUHOB U  IOHSTHUH:
oOMeH BCIICCTB u
MPEBPAIICHUE  SHCPTHUH
(MeTaboamam),
ACCUMUITSLIN,
MTACTHYCCKUN oOMeH,
JTUACCUMUITSILIHS,
SHCPrETHUCCKUH  OOMEH,
dorocunTes,  doToIHU3,
dochopunupoBaHue,
MCPCHOCUYMK  MOPOTOHOB,
XCMOCHHTES.

OmnuceiBate  (PoOTOCHHTES,
MPOLICCCHI, MPOTEKAOIINE
B CBETOBOH M TEMHOBOM
daze.

BousisasaTs MIPUYHHHO-
CIICICTBCHHBIC CBSI3U
MEKIY MOTJIOICHAEM
COJTHEUHOU SHEpPruu
X10podUIIOM u
cuHTe3oM Moaekya ATO.
CpaBHUBaTh  HCXOJHBIC
BCILICCTBA, KOHCYHBIE
MPOAYKTBI M YCJIOBUS
MNPOTEKAHUA peakiuit
CBETOBOH M TEMHOBOM
tazer ¢dorocuHTE3A.
CpaBuuBath (OTOCHHTE3
U xeMocHuHTe3. OLeHUBATD
3HaYCHUC (POTOCHHTE3a U
XCMOCHHTE32 AN SKH3HU
Ha 3emie

Bocnumarnue
YEeHHOCIHO20
omHoueHs K npupooe,
OKpYaCcatometi cpede
(aKON02UYEeCKOE
socnuUmanue).

—MHHuTepec x mpupoae
H NPHUPOIHBIM
SBJICHHAM,
—~OcepexHoe,
VBAKATEIBHOC
OTHOIICHUE K IPHPOJC
H BCeM (hOpMAaM SKH3HH,
—ITIOHUMAHHC
AKTHBHOM posu
YEIOBEKA B IPUPOIC

«SI cmam EI'O».
VucOHbIi

MOy ITb TIO
PCIICHHUO

TPY AHBIX
3aJaHHH TI0
V4IcOHOMY
IPEMETY,

AO
H3marenscTBO
"TIpocBemeHuE"

TpeHaxxep
"Obnako
3HAHHH".
Buoaorua. 10
kiacc, OO0
"dusukon Jad"
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13.9ueprerrucckuii oomeH (1 )

DHEPreTHUCCKHN OOMCH B
KIICTKC. Pacmemienne
BCILICCTB, BBIACICHUC W
AKKYMYTHPOBAHUC DHCPTHUH
B KIICTKC. rarst
SHEPrETHUCCKOTO  OOMEHA.
I'maxomns. bporkenne u ero
BHIBL. Kucmopoanoe
OKHUCJICHUC, WIH KICTOYHOS
npixaue. OKUCIATENBHOE
dochopumupoBaHue.
AddexTuBHOCTH
JHCPrETHUCCKOTO OOMEHA.
JleMoHcTpamu:

Tabnuywr u cxemor: «Tumebt
maranmsty, «MeTtaboauamy,
«MuroxoHIpHD,
«IHEPreTUICCKUI OOMEH)

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
JSHCPIETHUCCKUN  OOMEH,
TJIAKOIIN3,

MOJIOYHOKHCITOS
OposkeHUE, CIIUPTOBOC
OposkeHUE,
OHOJIOTHYSCKOS
OKHCICHHE,  KJCTOYHOC
JBIXaHUEC, TUCCUMMJISIINL,
(epMeHT.

XapakTtepuzoBate OOMCH
BCILICCTB U MPCBPAIICHHIC
sHepruun  (MeTadomHu3M)
KaK OJHO HX CBOICTB
SKUBOTO.

Iepeuncnars
0COOCHHOCTH
IIACTUYICCKOTO u
JHCPIETHUYCCKOrO0 OOMCHA
B KJICTKC, YCTAHABJMBATH
B3aUMOCBS3b MEIK Y
HUMH.,

Pazmuuare Tumel oOMEHA
BEUICCTB B KICTKE!
aBTOTPOQHBIN u
reTepoTpoHBIN.
OrnrceBaTh 3Tambl
JHCPrETHUCCKOr0 OOMEHA
(IO ATOTOBUTE IbHBIH,
OCCKUCTOPOIHBIMN,
KHCTOPOIHBIH) u
CpaBHHBATh HMX MEKIY
coboli.  XapaxTepu3oBaTh
peaxtmu [JIMKOJIN3A,
OpO’KCHUS,  KJICTOUYHOTO
JIBIXQHUS, BBISIBITATH
MPUIHMHHO-CIICICTBCHHBIC
CBA3H MEKTY
[JIUKOJTA30M,

KJICTOYHBIM JBIXQHWCM H
cuHTe3oM Monekysn ATO.
CpaBHHUBaTH
3pdexkTuBHOCTD
OCCKUCIIOPOAHOTO u
KHCJIOPOJHOTO 3TAMOB

Bocnumanue
HPABCMBEHHDIX UVECNE
u IMUYECKO20
CO3HAMUA.
—IMpPEACTABICHUE W]
JpysK0€ M APY3bAX;
—BHHMATCIBHOC
OTHOWICHHUC K APY3bSM,
HX HHTEpECaM H
VBIICUCHH M, —
YCTAHOBJICHUE
JPYIKECKHX
B3aHMOOTHOIICHHH B
KOJIJICKTHBC,
OCHOBAHHBIX HA
B3aHMOIIOMOIIH H

B3AUMHOU MOAJCPIKKE

" JloMamrHue
3a7aHusL.
Cpemaee odmiee
o0Opa3oBaHHC.
Buomorus”, 10-
11 kmacc, AO
H3aarenscTBO
"TIpocBemeHuE"
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14. Buocunres O¢aka (2 4., u3 HuX 1 4. KOHTpOABHAL PaboTa)

Peaxkumn MaTPUYHOTO
CHHTC3A. I'eneTruaeckas
napopmarms u  JHK.
Peammzanus reHCTHICCKOM
uHpOpPMAITIKT B KJICTKE.
I'eHeTHyeckui KO M €ro
cBoiictBa. TpaHckpwrisa
— MATpU4YHBIH  CHUHTE3
PHK. Tpancmamua  —
OuocuHTe3 Ocnka. JTambl
tpaucanun. Koauposaxue
AMHUHOKHCIIOT. Ponp
pubocom B  OHMOCHHTE3C
Oenka.

JleMoHcTpaImu:
Iopmpemubr: H. K.

Kompnos. Tabauys u
cxemwvr: «Crpoerne JTHK»,
«CtpocHue u
(YHKIIHOHUPOBAHUE TCHAY,
«Cunres Ocnkay,
«Permukarys JHK»,
«[eneTHUe CKUI KOO .
Qbopyooeanue:  Monemu-
AIIUIHKALIAA «Y 1BOEHUE

JHK u TpaHCcKpuIII»,
«buocunres Genkay

PackpriBate coaeprkanme
TEPMHHOB U ITOHATHH: TEH,

TEHETUYECKUN KOJ,
MaTpPUYHBIH CHHTE3,
TPaHCKPHITLIHSL,
TPaHCIALHSL, KOJOH,
AaHTHKOAOH,  puOOocoMa,
LCHTPaTbHAS Jorma
MOJICKY ISPHOM OHOJIOTHH.
Onpeaeite CBOHCTBA
TCHCTHICCKOTO KOJa
(TPUILUICTHOCTS,
OJTHO3HAYHOCTb,
BBIPOXACHHOCTbD,
VHHBEPCATIBHOCTB,
HETICPEKPEIBACMOCTb,
HETPECPBIBHOCTB).
OnuceiBaTh STaITbI
peanuzanyn
HACJICACTBCHHOU
nHpOpPMALTUK B KJICTKE.
CpaBHUBaTbH peaxiun
MaTPHIHOTO CHHTE32

mosiekyn PHK u Genka B
KIICTKE

Bocnumanue

HPpAGCMEEeHHbIX YY8Cme

u IMUYECKO20
CO3HAMUA.
—IMpPEACTABICHUE W]
JpysK0€ M APY3bAX;
—BHHMATCIBHOC
OTHOWICHHUC K APY3bSM,
HX HHTEpECaM H
VBIICUCHH M, —
YCTAHOBJICHUE
JPYKECKHX
B3aUMOOTHOIIICHHH B
KOJUICKTHBEC,
OCHOBAHHBIX HA
B3aHMOIIOMOIIH H

B3AUMHOU MOAJCPIKKE

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" Axanemust
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII
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15. Hexnmerounsie hopmbl Ku3HH — BHPYCH (1 1)

Hexnerounse hopmer
JKA3HU — BUpYCHL. McTopus
otkpriTus BHpycoB (. W.
HBanoBckwuit).
OCoDCHHOCTH CTPOCHUS H
JKU3HCHHOTO LUK
BHUpyCcOB.  baxtepuodaru.
Bonesnn pacTeHHH,
JKUBOTHBIX M YCTIOBEKa,
BBI3BIBACMBIC ~ BHPYCAMHU.
Bupyc ummyHOzedumra
ICIOBCKA (BHNY) —
BO30YIUTEITb CIINAa.
OOpatHast TpaHCKPHIILUSL,
peeepTasa, HHTErpasa.
[Ipodunakruka
pacmpocTpaHeHuUs
BHUPYCHBIX 3200ICBaHHH.
JeMoHCTpanmu:
Hopmpempor: . n.
Hsanosckwuii.

Tabruyor u cxembl!
«Bupycs»,
«baxreprodarm»;
«CtpocHHE ¥ KU3HCHHBIH
uuka  supyca CIW/a,
Oakrtepuodaray.
Qbopyoosanue: MOJETb
CTPYKTYPBI JHK;
MarHUTHAs MOJCITh-
ATTUTAKALASA «Crpoenue
KICTKID

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
BHPYC, BHUPYCOJIOTHS,
Karcu/, Oaxtepuodar,

BHPYC HMMYHOAc(hHUIHUTA
ICIOBCKA (BNY),
OHKOTCHHBIC BUPYCHI.

XapaxTepn3oBaTh BUPYCHI
KaK HEKICTOUYHYIO GopMy

SKH3HH, 0CODCHHOCTH
CTPOCHUA U KU3HEHHBIH
LMK BHPYCOB.
OmnuceiBaTh  KU3HCHHBIA
LMK BHpYyCa
MMMYHOACHULINTA

YETIOBEKA, pa3nuuaTh Ha
pucvakax BTM (Bupyc

TabauHOM MO3AHKH),
Gaxrepuodar, BHUY.
O00CHOBHIBATH u
cobmoare MEpHI
PO HUIAKTHKH
pacnpoCTpaHCHHUS
BHPYCHBIX  3a00ICBaHUI
(peciuparopHsie,

JKEITY AOUHO-KHIICUHBIC,
KIemeBol  SHUedammr,
BHNY-undexums)

Bocnumarnue
mpyoosobus,
MBOPUECKO20
OMHOULEHUS K YY4EHUTO,
MpYOy, HCUSHU.
—Ilonumanue
3HAHHH B
YENOBEKA,
—TIOJIO’KUTEIIHHOC
OTHOMICHHUC K
yucOHOMY  TPOIICCCY,
VMCHHE BECTH cedsl Ha
YPOKax;
—TO3HABATEIbHBIC
TMOTPCOHOCTH,
MOTPCOHOCTH
pacmmpsTh  KpyTo3o0p;
TIPOSIBIIATH
MO003HATCTHEHOCTD,
—VMCHHC TPOSBIATH
JUCTUILUTHHUPOBAHHOC
Tb,
MOCTICA0BATEIHHOCTb,
HAaCTOMYHBOCTb u
CaMOCTOSTEILHOCTh B
BBITIOJTHCHUH  YICOHBIX
H  y4eOHO-TPYIOBBIX
3aJaHUH

poutu
JKH3HH

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"

Tema 5. PazMuo:keHne 1 HHINBUAYATILHOE PA3BUTHE OPraHU3MOB (S 1)
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16. XXuznennsiii muka kiaetkn. Jenenue kiaetkn. Muto3 (1 u)

Knerounnéi  muikn, wmm
JKU3HCHHBIH LUK KICTKH.
WUntepdaza wu  mutos.
Iponeccrr, mpoTekaromue B

uHrepdaze.

Pemmukanms —  peakmmst
MarpuaHoro cuarteda JJHK.
CtpocHue XPOMOCOM.

XpOMOCOMHEIN Habop —
kapuorun. JurionaHeid u
FaryIOUIHBIH XPOMOCOMHBIC
HaOOPHI. Xpomaruasl.
I{utonoruyeckre  OCHOBBI
Pa3MHOKCHHUS 51
WHAUBHIYAJIbHOTO
pasBuTHs OPTaHU3MOB.
JleneHrue KIETKH — MHTO3.
Cramuu murosa. [Ipoueccsr,
MMPOUCXOAAINNEC HA PA3HBIX
CTaIUAX MHTO34.
buonornyeckuit CMBICTT
muro3a. [Iporpammupyemast
rudeib KISTKH — aroITo3
JeMoHCcTparmm:
Tabruywor u
«KneTounsri
«Pemmukaruys
«CTpocHHE XPOMOCOMBIY,
«MuTo3»; MarHuTHas
MO/ICTh-aITTLTAKAITHAS
«JleneHUe KIACTKHY, MOJCTb

THK.

cxeMul:
UKD,

JIHK,

Qbopyooearue: CBETOBOU
MHKPOCKOIT;
MHUKpOIpenapar
«Kaprokmrez B Kimerkax
KOPCIIKA TYKaY.
JlaGoparopHsie 1
MPAKTHYCCKHE padoTHL:

Jabopamopnaa paboma Ne
3. «HabnrogeHue MHTO3a B
KICTKaX KOHYMKA KOPEIIKa
AyKa Ha TOTOBBIX
MHUKponpenaparax

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
KJICTOYHBIU ITUKII,
uHTepdaza, perTHKALMSL,
XpOMOCOMa,  KapHOTHII,
TaruIOW THBIM,

JUTIION THBIH
XPOMOCOMHBIH Habop,
XPOMATHIBI, MHTO3, €ro
CTaAMH; mpodasa,
meTadasa, anadasa,
Tenaodaza.

OnuceiBaTh  KU3HCHHBIN
LUK KJICTKH,
TICPCUUCIIATD u
XapaKTCPU30BATE
MICPHOABI KJICTOYHOTO
LWKIA, CpPaBHHUBATh WX

Mex Iy coboit. OmuchBaTh

CTPOCHHUE XPOMOCOM,
KapHOTHIIOB OPraHU3MOB,
CpaBHHUBATh
XPOMOCOMHBIC ~ HAaOOPBI
KIICTOK.

CpaBHHUBaTH cTazuu
MHTO3.

Pazmmaate Ha
MHUKponpenaparax u
PHCYHKaX CTaJUH MHUTO3A.
PackpriBats
OHOJOTHYCCKUH  CMBICIT
MHTO32

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOULEHUS K YUEHUTO,
MpYOy, HCUSHU.

— YBaXKCHHE K TPYAY H
TBOPYECTBY CTAPIIHNX H
CBEPCTHHKOB;
—HAaBBIKA
KOJUICKTUBHOH
y4IcOHOU
JCSITCPHOCTH, B TOM
YHCJIC MPHU Pa3padoTKe

H peanmzanun
TBOPUCCKUX MPOCKTOB;
TOTOBHOCTD K
KOJUICKTHBHOMY
TBOPYCCTBY,
B3AMMOTIOMOINb  TPH
pabore B mape w
rpymmc;
—MOHUMAHHC ponu
3HAHUHU B JKH3HU
YeI0BEKA

Tpenaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"
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17.®opmbl pazMHOKeHMS Opradu3MoB (1 q)

Dopmet Pa3MHOKCHUS
OpraHusMoB: Oecronoe u
nosioBoe. Buxel Gecnosoro
Pa3MHOKCHHSL JICTICHUC
HAJBOC, MOYKOBAHHUC OHO-
u MHOT'OKJICTOYHBIX,
CropoobpazoBaHue,
BCTCTATHUBHOC
Pa3MHOXKCHHE.
HckycctBernoe
KJIOHHPOBAHHUC
OPraHu3MOB, €ro 3HAYCHHC
JUTSL CEIICKLIHH.

IlonoBoc  pasMHOMXKCHHC,
€ro OTIHYHUS OT GECIIONOTO.

geMOHCT[}agI/II/II

Tabruywr u cxemor: «DopMEI

Pa3MHOKCHUS

opraHmmoB»,  «JlBolHOC
OILUIOJOTBOPCHUC y
IIBETKOBBIX pacTeHuit»,
«JlencHue KJICTKH

Oaktepuny, «BeretaTuBHOS
Pa3MHOKCHUE PACTCHUI,
«Crpoenue TTOIOBBIX
KICTOK)

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
Pa3sMHOXKCHHE, KJIOH,
MOJIOBBIC KIICTKH
(rameThl),  SHICKICTKA,
COepMaTo30u,  3UroTa,
JCIICHHUE HaABOC,
MOYKOBAHUE, CIIOPYJIALIHSL,
¢dparmMeHTaLNA,
BEI'CTATHBHOC

Pa3MHOKCHHE, CEMCHHOS
Pa3MHOKCHHE, OIMBLICHHUE,
JBOIMHOC
OTUTIOIOTBOPCHHUE,
MTOJIOBBIC JKEIE3bI,
CCMCHHUKH, SIMIHHKH,
OIIOTOTBOPCHHS
(Hapy>KHOE, BHYTpPCHHEC).
XapakTepu3oBarb
OCOOCHHOCTH M 3HAYCHHC
0ecrmonoro U MoJOBOTO
Croco00B  PAa3MHOMKCHHSI,
Brraenars BHIBI
0ECroNoro PasMHOKSHUS,
BHIBIIATH  B3AUMOCBSI3H
Mexkagy  popmamm m
cnoco0aMu pa3MHOKECHUS
U HUX OHOJOTHYCCKUM
3HAYCHHUEM.
Bunagers
BETCTATUBHOTO
Pa3MHOKCHYIS
KyJBTYPHBIX  PaCTCHUH
(Ha mpUMepe KOMHATHBIX).
Xapaktepu3oBarhb
MTOJIOBBIC
STATICKITCTKH,
CIICPMATO30U/IbI;
BBUIBIIATD  OCOOCHHOCTH
HUX CTPOCHHS

npuéMaMu

KICTKH:

Bocnumarnue
YEeHHOCIHO20
omHoueHs K npupooe,
OKpYaCatometi cpede
(aKON02UYEeCKOE
socnuUmanue).

—MHHTepec x mpupoae
H NPHUPOIHBIM
SBJICHHAM,
—OepexHoe,
VBAKATEIBHOC
OTHOIICHUE K IPHPOJC
u BceM (hopMaM KI3HH,
—IOHHUMAHHC
AKTHBHOM posu
YENOBEKA B MIPUPO/IE;

" JloMamrHue
3a7aHusL.
Cpemaee odmiee
o0Opa3oBaHHC.
Buomorus”, 10-
11 kmacc, AO
H3aarenscTBO
"TIpocBemeHuE"
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Meiioz. Craaum Meiiosa.
IIpoueccer, mpoucxoagmue
Ha CcTaauax Meiioza.
IloBenerne xpomocoM B
MCHO3¢. Kpoccunrosep.
buonoruyeckuit cMpICT H

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
MCHO3, KOHBIOTAITH
XPOMOCOM, nepeKkpecT
(KpoccHHTOBED)

XPOMOCOM, raMeTHI.

Qopmuposanue
YEeHHOCMHO20
OMHOULENUS K
300p08b10 U 300POBOMY
06pasy HCUSHL.

—CrpemmcHIC HE

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"

19. OGpaszoBaHue U pasBUTHE MOJNOBLIX KICTOK. Omnogorsopenue (1 1)

MIICKOIHTAIOIINX U
YEIOBCKaY.

Qbopyoosanue: MOJETb
MeTa]asHOW XPOMOCOMBI,
MHKPOCKOIL,
MHKpONPENIapaThl
«CnepmaTto3ouapt
MIICKOIHUTAIOIIETOY,
«Slimexnerka
MIICKOIHUTAIOIIETO).
JlaGoparopHsie u
MPAKTUYECKUC PAOOTHL:
Jabopamopnaa paboma Ne
4.

«H3yuenne CTpPOEHUs
TTOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpenapaTax»

= 3HaUYCHHE MeH03a. Xapakrepr3oBaTth MeEHO3 COBEPIIATH TOCTYIIKIL,
i JlemoncTpanmm: KaK CIocod KICTOYHOTO | yrpojarome
é «Jencuue KIICTKWY, | ACICHH; OIHCHIBATh | COGCTBCHHOMY
3 «Metioz». MEM03 MO0  CTaguaM; | 3I0POBBIO H
2, Qbopyoosanue: MOJENb | CpaBHHUBATD cTagnn | OS30MACHOCTH,
= JHK; mMarautHbie MOACTH- | MEHO3a B MHTO34. —TMOTPEOHOCTH B
AMIUINKALIAN «Jlencuue | Pasnmuuats Ha pHCyHKax | 3AOPOBOM oGpase
KIIETKI cTauu Meiioza; | KHSHH H IOJC3HOM
PACKDEIBATE BPEMATIPENPOBOIKIECHH
GHOMOTHHUECKOE 3HAYCHNE |
Meno3a
I'amerorenes — mpornece | PackpeiBarh coaepskaHue Vpoku mo
o0Opa3oBaHUS HOJOBBIX | TEPMHUHOB U IOHSTHUH: yeOHOMY
KICTOK Y  JKHBOTHBIX. | TAMCTOTCHE3, peavery.
IMonosbIe JKEIC3BI: | CIIEPMATOTECHE3, OOTCHE3, bronorus
CCMCHHHKH W SUYHHKH. | CIICPMATO30M, aKpOCOMA, ﬁDery MO
OOpaszoBaHHEC U PA3BHUTHC | SUICKJICTKA,  MOJSPHBIC Nl? KAICMITA
MHIIPOCBEIIEH
MOJIOBBIX KJIETOK — TaMET | Temblla. XapakTepr3oBaTh S —
(coepmaroszoun, 0COOCHHOCTH
SIALICK/ICTKA) — | ramerorenesa TeMbl y4eGHBIX
CICPMATOTCHE3 M OOTCHE3. | Y  JKHBOTHBIX W €TO KyPCOB IO
OCOOCHHOCTH ~ CTPOCHUS | CTAIHH, MOIOBBIC KJICTKH ouonoruu 10
SIMIIEKIIETOK U | 5)KHBOTHBIX WM OIIMCHIBATbH kmacca, 000
CHIEPMATO30HI0B. Mpomece WX  PasBHTHA. "OK3AMEH-
OnnogoTeopeHue. CpaBHUBaTbH MEJIA"
IMapreHorenes. CIEpPMATOreHe3 U OOTCHES.
JleMoHCTparmm: OnuceiBaTh
Tabruyor u cxeMbl | OTIOAOTBOPCHUE,
«[Ipsmoe  w  HempaMoe | OMOMOTHUCCKOS 3HAUCHUC
passuTHey, «[aMeTOreHe3 v | oMo q0TBOPCHMS
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20 MaauBuayanbHOE pa3BuTie opradumos (1 4)

HMuaauBuayanpHOC pa3BUTHE
(oHTOTCHE3).

OMOpPHOHATBHOE PAa3BHTHE
(a3mOpuoreHes). rarst
SMOPHOHATBHOTO PAa3BUTHS
Y NO3BOHOYHBIX KUBOTHBIX!

JpoOneHue, TracTpyIILHs,
OPraHOICHES.
IMocTamOproHaibHOS
pa3BUTHE. Turer
MOCT3MOPHOHATBHOTO
pa3BHUTHSL MpsIMOE,
HenpsiMoe  (JTMMHHOYHOE).
Bmuanue cpe el Ha
pa3BUTHE OpraHMU3MOB;
(axTopsl, CIOCOOHBIE
BBI3BIBATh BPOKIACHHBIC
VPOICTBA.

PocT u passuTHE pacTeHHH.
Onrorenes LBETKOBOTO
pacTeHHUS: CTPOCHHE

CCMCHHU, CTaAUU Pa3BUTHA.

geMOHCT[}agI/II/II

Tabruywor u cxeMul:
«OCHOBHBIE CTa U
onrorcuesa», «lIpsmoe wu
HCMPSIMOC pa3BUTHCY,
«JIBotiHOC

OIIOTOTBOPCHHS y

LBETKOBBIX PACTCHHI

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
OHTOTCHE3, 3MOPHOTCHE3,
3HUIOTA, JpobneHue,
OIacToOMEpHI, Mopya,
Onactyna,  OJacTOLECIHb,
racTpyna, Helpya,
OPTaHOTCHE3;
3aPOJBIIICBEIC  JIHCTKH:
JKTOACPMA,  ME30JcpMa,
SHTOACPMA;
MOCTIMOPHUOHATBHOS
Pa3BUTHC!: IpAMOC u

HENpAMOE (JIMYHHOYHOE);
MetaMop(o3, Meracmopa,
MHKPOCIIOPA, TMBUIBLCBOC

3CPHO, CIICpMUM,
3apOABIIIECBHIN MEMIOK,
JBOIMHOC
OTLIOTOTBOPCHHE .
Onpeaemite JTaIbI
3MOPHOHATIBHOTO

pa3BUTHSA XOPAOBBIX HA
cXeMax H mpemnaparax Hu

ONMHUCBHIBATH  MPOLCCCHI,
MIPOUCXO/ISIIITHE HA
KaXKIOM JTare.
CpaBHUBaTbH TIEPUOIBI
OHTOTCHE3a;, NPsIMOC H
HEnpsAMoe  (JIMYUHOYHOE)
MOCTIMOPHUOHATBHOS
pa3BHTHE, 3apoABIIIN
YeIOBCKA M JPYrHX
XOPJOBBIX.

OOBsCHATH
OHONOTHIECKOE 3HAYUCHUE
pasBuTHA

c MeTamMopPGho30M;

OTpULATCIIPHOC BJIMAHHUC

AJIKOrOJIsI, HHKOTHHA H
JpPyTrux TEPATOTCHHBIX
(dakTopoB Ha pa3BUTHC
3apojbiia YENOBCKA.
OnuceiBaTh MPOLIECC
JBOMHOTO

OTLTIOIOTBOPCHHUS y

LIBETKOBBIX PacTeHUN

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOUENUS K YHEHUIO,
MpYOy, HCUSHU.

—YVMCHHE HECTH
HHIUBHIY ATbHYHO

OTBCTCTBCHHOCTh 32
BBITIOJTHCHUE 3aJAHHA,

332 COBMCCTHYIO paboTy;
—CTpEMJIICHHC
MO/ICPYKUBATD
MOpSZOK B CBOCH
KOMHATE, Ha CBOEM

padoueM MecTe,
—OTPHULATEIFHOS
OTHOIICHHUC K JICHH H
HEOPEKHOCTH B TPY A€ U
yuéoe, HeOCPSIKITHBOMY
OTHOIICHHUEO K
pesyJibTaTaM Tpyaa

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII

Tema 6. HacjiencTBEHHOCTh H H3MEHYHBOCTH OPraHu3zmMoB (8 u)
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HayKa 0 HaCJICACTBCHHOCTH H USMCHYIUBOCTH

21. 'eneTuxka

(19)

IMpeamer Hu 3a0a9u
reHeTuku. Pons murosoruu

u 3IMOPUONIOTHH B
CTAHOBJICHUH TCHCTHKH.
Bxian POCCHICKHUX |
3apyOCKHBIX ~ YUCHBIX B
pa3BUTHE TCHCTHKH.
MeTtoast TCHCTUKH
(ruOpPUAOIOTHUCCKUH,
ITUTOTCHCTHUCCKHIA,

MOJICKY ISPHO-

rerernucckuii). OCHOBHBIC
TCHCTHICCKHC TOHSTHSL.
I'cHeTHUCCKAS CHUMBOIHKA,
HCTIOIB3yEMas B CXeMax
CKpEILIUBAaHUH.
JlemoHCTparmu:
Iopmpemeor: T'. Mennens,
T. Mopran, H. 1. Basuios,
C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii.

Qbopyooeanue:  MOICTb-
ANIUTHKALHS
«MoHorubpuHOS
CKpCLIMBAaHUE», repbapuit

«I"opox noceBHOW»

PackpriBate coaeprkanme
TEPMHHOB U ITOHATHH: TEH,

TCHOM, TCHOTHII,
(EHOTHII,  XPOMOCOMBI,
aNJICIbHbIC TCHBI
(amnem), TOMO3HIOTa,
TETCPO3UTOTA,

JOMHHAHTHBIA  MPHU3HAK
(ren), PCLCCCUBHBII
npusHak (reH), dHCTas
JIVHAA, THOPUA.
Ilepeuncaars u

XapaKTCPU30BATh MCTOIbI
TCHCTUKU!
THOPHIOTOTUICCKUM,
ITUTOTCHCTHUCCKHIA,
MOJIEKYIAPHO-
TCHCTUICCKUI,
JTOMHHAHTHEIC Ha
PEUCCCUBHBIC  TPHU3HAKHA
pacTeHuil U >KUBOTHBIX.
IMons3o0Barbcs
TCHCTHICCKOM
TEPMUHOJIOTHEN Hu
CHUMBOJIUKON IJI1 3aIHCH
TCHOTHUITHYICCKHX cXeM
CKPEIIUBAHUS

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOUENUS K YHEHUIO,
MpYOy, HCUSHU.

—TIOHHMAHHE ponu
3HAHHH B JKH3HU
YCIIOBCKA,
—TIOJIOKATCIIFHOC
OTHOIIICHHUC K

V4eOHOMY  TIPOLIECCY;
VMCHHE BECTH cedsl Ha
YpOKax
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22. 3aKOHOMEPHOCTH HACIICIOBAHMS PHU3HAKOB. MOHOTHOPHIHOC CKPCITHBAHIC

(1w

3aKOHOMEPHOCTH
HACNICIOBAHUS IPU3HAKOB,
YCTAHOBJICHHBIC I
Menznenem.
MoHorubpugnoe
CKPCILIMBAHHUE.
SAMHOOOpa3ust  rUOPUAOB
MEPBOTO MOKOJICHHSL.
Ilpasumo moMuHHpPOBAHMA.
3akoH PacCIICIICHHUS
MIPU3HAKOB. I'umotesa
qucToThl rameT. [lomHoe u
HETIOTHOC JOMHHHUPOBAHUE.

geMOHCT[}agI/II/II

Ilopmpemur: I'. Menaemns.

3akoH

Tabruyor u cxXembl:
«MoHorubpuIHOS
CKPCIIVBAHIC u ero
[UTOTCHCTHYCCKAS
OCHOBAY, «3akoH
PacCIIeILICHUS u ero
IUTOTCHETHICCKAS

OCHOBA», «3aKOH YHCTOTHI
raMeT».
Obopyooeanue:
ANIUTHKALAN
«MoHorubpuIHOS
ckpemuBanue», «HenomaHoe
JOMUHHUPOBAHHEY
repbapuit
MOCEBHOMN»

MOJCIN-

«I"'opox

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
MOHOTHOPHTHOS
CKPCIOUBAHNUC,
(hCHOTHUITUICCKUE TPYIIIIHL,
THOPHI0IOTUICCKHI
METOJ, YHCTHIC JHHHH,
JOMUHHPOBAHUC  TCHOB
(momHOE, HCIIOJIHOE ),
PaCIICTIIICHHE B
TTOTOMCTBC.

OnuceiBaTh METOTUKY
nposeacHusd I'. Menaenem
ONBITOB TIO HW3VICHHUIO
HACIeA0BAHUS OJHOM
MapHI IPU3HAKOB Y TOPOXa
TTOCCBHOTO.

PackpsiBath coaeprkanne

3aKOHOB  CIHHOOOpasus
rHOPUIOB TICPBOTO
MOKOJICHUS W 3aKOHA
PaCIICIIICHUSI.
OOmsacHATE THIIOTE3Y
YUCTOTHI ramer.
3anuchiBaTh CXCMBI
MOHOTHOPHIHOTO
CKPCINMBAHUS, OOBICHATH
ero LUTOJOT HICCKHC
OCHOBBI u peiaTth
TCHETUYCCKUE 33JaYd HA
MOHOTHOPHTHOS
CKPCIIUBAHNC

Bocnumanue
mpyoosobus,
MeopUecKoeo
OMHOULEHUS K YUEHUIO,
MpYOy, HCUSHU.
—VMCHHC TPOSBIATH
JUCIHILTHHAPOBAHHOC
Tb,
MOCTIEIOBATEIBHOCTD,
HACTOMYHMBOCTH Hu
CaMOCTOSTEIFHOCTh B
BBITIOJTHCHUH  YICOHBIX
H  y4cOHO-TPYIOBBIX

3a0aHUI;
—CHOCOOHOCTH
OLICHUBATH CBOH
YMCHHA B PaA3TUIHBIX
BHIAX pedeBoit
JICATCIBHOCTH,
—OcpeKHOS
OTHOILICHUE K

pe3yabTaTaM CBOCTO
TpyAa, TpyAa APYTuxX
TEOICH, K
LIKOJbHOMY
UMYIIECTBY,
yUICOHUKAM, JTHYHBIM
BeIIAM

" JloMamrHue
3a7aHusL.
Cpemaee odmiee
o0Opa3oBaHHC.
Buomorus”, 10-
11 kmacc, AO
H3aarenscTBO
"TIpocBemeHuE"
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23, MuruOpuaHoe CKPEIIMBAHKIE. 3aKOH HE3aBHCHMOI'O HACJICI0BAHUS ITPH3HAKOB

(19)

Hurudpuanoe
CKpEIINBaHHUE.
HE3aBHCHMOTO
HAaCJICJIOBaHNA TPHU3HAKOB.
LluToreHe THYMCCKUE OCHOBHI
JUTHOPH THOTO
CKPEIIUBAaHMA.
AHATH3UPYIONICS
CKpEINUBaHHUE.
Hcnonp3oBanme
AHATA3UPYIOLIETO
CKPCLIMBAHUS
OTIPEACTICHU
ocobu.
JlemoHCTparmm:
Hopmpemor: I'. Mennens.
Tabruyor u cxXembl:
«durudpugnoe
CKPCLIMBAHUE,
«uTonoruduccKkue OCHOBHI
JUTHOPH THOTO
CKPCLIMBAHUSD.
Qbopyoosanue:
ATTUINKALAS
«durudpugnoe
CKPCLIMBAHUC

3akoH

AL
TCHOTHIIA

MOJCITb-

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
JUTHOPUIHOS
CKpEIIHUBaHNE,
AHATH3UPYIOIES
CKpEIIUBaHHUE.
OnuceiBate  oOmbiTel [
McHaens no W3VICHHUIO
HaCc/Ie0BaHNA JBYX Tap
MPU3HaKOB vV TOpoxa
ITOCEBHOTO.

PackpriBath coaeprkanue
3aKOHA HE3aBHCHMOTO
HaCIIEJOBAHHS
MIPU3HAKOB.

ITpumensaTs
MaTeMaTU4YECKUH pacuéT ¢
TTOMOIIIBIO MeTo A
MIEPEMHOYKEHUA
BCPOSITHOCTCH W 3aIicCh
c MTOMOIIBIO
(hCHOTUTUYCCKHUX
PaAVKaIOB PACIICILICHHS
MIPU3HAKOB Y TIOTOMKOB I10
(hCHOTHUITY U TCHOTHITY.

3anuceBaTh CXEMBI
JUTHOPHTHOTO
CKPCINMBAHUS, OOBICHATH
ero LIUTOJIOTHYECKHE
OCHOBBI a peiaTth
FEHETHYECKUE 3aJa4Yd Ha
JUTHOPUIHOS
CKPCIIUBAHNC

Bocnumanue
mpyoosobus,
MEOPUECKO20
OMHOULEHUS K YHeHUIO,
MpYOy, HCUSHU.

— YBaXKCHHE K TPYAY H
TBOPYECTBY CTAPIIHNX H
CBEPCTHHKOB;
—HAaBBbIKH
KOJNEKTUBHOU
yucOHOU
JESITEIBHOCTH, B TOM
qUCIE npu
paspaboTke u
peanuzanun
TBOPYECKUX
MPOECKTOB;
TOTOBHOCTB K
KOJUICKTUBHOMY
TBOPYECTBY
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24. CHemICHHOS HACICIOBAHHC TPHU3HAKOB (1 1)

CuenneHHOE HACTICAOBAHHC
mpuzHakoB. Pabora T.
Moprasa 1o CLEIIEHHOMY
HACIIC TOBAHUIO T'CHOB.
Hapymcrane CLICTUICHUS
T'CHOB B pe3yabTare
KPOCCHHT'OBEPA.
XpomocoMHas
HACIICICTBCHHOCTH.
I'eneTnaeckue kapTol.

geMOHCT[}agI/II/II

TeOopHA

Iopmpemur:  T. Mopran.
Tabruyor u cxXemul:
«Metios», «Il'eHeTHUeCcKHE
KapTel pacTeHUH,
JKUBOTHBIX U YCIOBEKAY,
«Bzanmoeicrere
aIIENbHBIX TCHOBY.
Obopyooeanue:
MHKpOTIpeTIapaT
«dposzodpunar (HopMma,

MyTauuu GOPMBI KPBLIBEB U
OKPaCKH T€J1a), MUKPOCKOIT,
MO/ Ib-AIMLTHKALHS
«ITepexpécT XpoMOocCoOM».
JlaGoparopHsie "
MPAKTHYCCKUS padoTHL:
Jabopamopnaa paboma Ne
5. «M3yucHHUC pe3yabTaTOB
MOHOTHOPHTHOTO Hu
JUTHOPHTHOTO
CKPEIIUBAHUSA Y APO30DUIBI
Ha TOTOBBIX
MHUKpOTpenapaTax»

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
CLEIICHHOE
HaCJICA0BAaHHE
HNPHU3HAKOB,
PeKOMOMHALTHS ICHOB,
TCHETHUECKUE KapTHI

XPOMOCOM, MOpraHmaa.

Ha3zsiBate OCHOBHBIC
MOJIOKCHUS
XPOMOCOMHOHU TEOPHH
HACIICACTBCHHOCTH T.
Moprana; PacKpHIBATE
cogepxkanue padorer T.
Moprana o
CLCIICHHOMY
HACJICAOBAHUIO TICHOB H
MIPUYHHBI HAPYUICHUS
CHCILICHHS MEXKIY
TCHAMU. 3anuceBaTh

CXEMBI CKPCIIUBAHUS TIPH
CLEIICHHOM

HACIICIOBAHUH,
OOBSCHSTH TPUIHHED
PEKOMOMHAIIH TCHOB,

OTPEACTATh YUCIO TPYIII
CIIETUICHHUS TEHOB, PEINaTh
TEHETUIECKHUE 3a7add Ha
CLIETIIICHHOE
HACJIEe10BAHUE

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOUENUS K YHEHUIO,
MpYOy, HCUSHU.

—TIOHHMAHHE ponu
3HAHHH B JKH3HU
YCIIOBCKA,
—TIOJIOKATCIIFHOC
OTHOIIICHHUC K

V4eOHOMY  TIPOLIECCY;
VMCHHE BECTH cedsl Ha
YpOKax

" JloMamrHue
3a7aHusL.
Cpemaee odmiee
o0Opa3oBaHHC.
Buomorus”, 10-
11 kmacc, AO
H3aarenscTBO
"TIpocBemeHuE"
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25. I'eHeTHKa TOJIA. HACICIOBAHKME MPHU3HAKOB, CHEIUICHHBIX ¢ momoM (1

)

I'ecneTHka HoJ1a.
XpomMocoMHOE

OTIpE AETICHUE moJa.
AyTOCOMBI H  TIONOBBIC
XPOMOCOMEI.
TI'omorameTHBIC u
TCTCPOTAMCTHBIC

opranmmel. Hacnenosanmue
MPU3HAKOB, CLUCIUICHHBIX C
nosnoM. JlemoHcTpanum:
IToptpersr: I'. Mennens,
T. Mopran, H. 1. BaBuios.
Tadnuyor u cxemol:

«I'eHEeTHKA OJIay,
«3aKOHOMEPHOCTH
HaCIIEJOBaHUA,
CIIETUICHHOT'O

¢ momom», «Kapuorunst

YCIOBCKA U JKUBOTHBIX)

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
XPOMOCOMHBIH Habop,
ayTOCOMBI, HOJIOBBIE
XPOMOCOMBI,
TOMOTaMCTHBIA o,
reTepOraMeTHBIN o1,
CLEILICHHOE ¢ MOJOM
HAaCJICA0BAaHUE
MIPU3HAKOB.

OOBsICHATH
LIATOJIOTMUECKUE OCHOBBI
XPOMOCOMHOTO
MEXaHU3Ma OIpPEACICHUS
nona y Pa3IIIHBIX
OpPTaHU3MOB.
CpaBHHUBaTH
3aKOHOMEPHOCTH
HACJICAOBAHMSL
MIPU3HAKOB, CLEIJICHHBIX
Y HE CLETUICHHBIX

€ MOJIOM.

Pemate TEHETUYECKUE

3aJaud HAa HACIEJOBAHUE
CHEIUIEHHBIX C  TOJOM
MIPU3HAKOB

Bocnumanue
HPABCMBEHHDIX UVECNE

u SMUHECKO20
CO3HAHUA
—Ppa3IuycHUE
XOpomnux ©H INIOXHX
TOCTYIIKOB, YMCHHC
aHAJIM3UPOBATh
HPABCTBCHHY O
CTOPOHY CBOHX
MOCTYIIKOB H
MOCTYIIKOB JpYTHX
TFOACH;
—CTPEMJICHHE

n30erars COBEPIICHUS
IUTOXHX MOCTYIIKOB

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
ME/HA"
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26. I3MEHYHMBOCTD. HCHACIICACTBEHHAS N3MCHIMBOCTD (1 1)

H3meHunBOCTS. Bunas
H3MEHYHUBOCTH:

HCHACJIC ICTBCHHAS

M HacjleACTBeHHAs. Ponb

CpeJpl B HEHAC/Ie ACTBEHHOU
HM3MCHYHBOCTH.
XapaxkreprcTika
MOAU(PUKALIMOHHOH
M3MCHYHBOCTH.
Bapuamwionnslii  pag
BapHAIIMOHHAS KpHUBasil.
Hopma peaxnym npusnaka.
KonudaectBeHHBIC 5
KQUCCTBCHHBIC MPU3HAKUA U
X HOpMa peaximu.
CeoiicTBa
MOAU(PUKALIMOHHON
M3MCHYHBOCTH.
JleMoHcTpalmu:

Tabnuysr 1 cxemoi:

«Bu bt U3MCHIUBOCTID,
«MoaupuranroHHas
M3MCHIUBOCTDY.
JlaGoparopHbie u
MPAKTUYICCKHUE PAOOTHI:
Jabopamopnaa paboma Ne
6.

«H3yuenne
MOAU(PUKALIMOHHON
H3MCHUYHBOCTH,

MOCTPOCHHUEC
BApPHALIMOHHOTO pPsiAa W

BapUALMOHHON KPUBOM»
Jlabopamopnaa paboma Ne
6.

«H3yuenne
MOAU(PUKALIMOHHOH
H3MCHUYHBOCTH,

MOCTPOCHHUES
BApPHALIMOHHOTO pPsiAa W

BapUALMOHHOMN KPUBOM»

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
HM3MEHIHBOCTB,
HaCJICCTBCHHAA
HM3MEHIHBOCTB,
HEHAC/ICACTBCHHAA
HW3MEHIHBOCTD,
Moau(pUKaIMOHHAS
HM3MEHIHBOCTB,
BAPHUALIMOHHBIN pax,
BapHaIMOHHAs  KpPWBad,
MIPU3HAK, HOPMA PEAKIHH,
KOJIMYECTBEHHBIC u
KaueCTBCHHBIC TTPU3HAKH.
Knaccuduumposare Buabt

H3MCHUYHBOCTH ua
BBIABIIATD HX
OHOJIOrHUCCKHUEC
OCODCHHOCTH.
IlepeuncnaTs  cBOMCTBA
MOAU(PUKALIMOHHON
H3MCHYHBOCTH Ha

OOBSICHATh €€ 3HAUCHHC
JUISL OPTaHU3MOB.
Paznmuuars
KOJIHYCCTBCHHBIC "
KAUCCTBCHHBIC TPHU3HAKH,
CTPOHUTH  BAPHALUOHHBIN
pax, BAPHALIMOHHYIO
KpPUBVIO, BBIYUCTIATH
cpeaHee 3HAYCHHUC
MIPHU3HAKA

Bocnumanue
HPABCBCHHBIX
YyeCcme u
IMUUECKO20
CO3HAHUS
—CrpemmcHue
n30erars COBEPIICHUS
TIOXHUX MOCTYIKOB,
—IMOYTHTCIBHOS
OTHOIICHUE K
POAUTEIIM U APYTUM
qJICHAM CBOCH
CEMBH, K CCMCHHBIM
LICHHOCTSM U

TPaIULIMAM

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"
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27. HacneacreeHHas u3MeHIHUBOCTD (1 u)

HacaeacTeennas, 10105
TCHOTHUIIMYCCKAS,
H3MCHYUBOCTD.
KomOunaTtueHas
H3MCHUMBOCTh. MeHO3 u
MOJOBOM  mpolecc  —
OCHOBA KOMOMHATHUBHOM
H3MCHUUBOCTH.
MyranyonHas
H3MCHYUBOCTD.
Krnaccudurarus myTammii;
TCHHEIC, XPOMOCOMHEIC,
recHomubic. Yactora wu
MPUYHHBI MyTaLUi.
MyrareHHsIe (axTopsL.
3akoH FOMOJIOTHYCCKHX

p410B B HacCIEACTBEHHOM
mmeHumBoctn  H. W
Basunosa. Breaacpaas
HACICICTBCHHOCTb u
HU3MECHYUBOCTb.
JleMoHCTpaunu:
Hopmpemor: T
H. n
Tabruywor u
«MyTanmmonHas
HU3MEHYUBOCTbY.
Qbopyoosanue:
MHKPOCKOIT;
MHUKpOIpenapar
«dposzodunar (HOpMa,
MyTalux (pOpMEI KPBLIbEB U
OKpacKa TeNa), KOMHATHBIC

ae Opus,
Baguios.
cxemol:

pacTeHus c nécTpon
OKpacKO JIUCTBHEB.

JlaGoparopHbie u
MPAKTHYCCKUC paboThL:

Jlabopamopnaa paboma Ne
7. «AHanmu3 MyTamud vy
apo3oduiibl  HA TOTOBBIX
MHUKPOIpeHapaTax»

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
HaCJICCTBCHHAA
HM3MEHIHBOCTB,
KOMOWHATHUBHAS
HW3MEHIHBOCTD,
MyTalHOHHAL
HW3MEHIHBOCTD,
MYTalyH:
XPOMOCOMHEIE,
TEeHOMHBIE, TTOJTATLUTONANS,
AHEYIIIOUAVS, MyTarcHbl.

MYTaHT,
TCHHBIC,

XapaxkTepu3oBaThb
HACJICACTBCHHY IO
HA3MEHUYMUBOCTD,
dbopMyUpOBaTE  3aKOH
TOMOJIOTHYCCKUX PSIOB B
HACIICACTBCHHOM
M3MEHUYUBOCTH

H. WM. BasumoBa u
OOBACHATh €ro 3HAYCHUE
Bini e OHoIOrun Ha
CCIICKITUH.
Knaccudunuposars

MY TaITHH; TEHHBIE,

XPOMOCOMHBIE, TEHOMHBIE
— U NPUBOJUTH NPHUMEPEI

MY TaLHH.

OObsacHATE TPUIHHET
BOSHUKHOBCHHS MYTAIHH,
poTb (akxTopos-
MYTarcHOB.

CpaBHHUBaTH BHIBI
MY TaI[HH; BBISIBITATH
TIPUIHHED
HACJICACTBCHHOU
HU3MCHYHBOCTH,
HUCTOYHHKH MYyTAarcHOB B
OKpVYKaIOLIEH cpene
(KOCBEHHO)
Xapaktepu3oBarb
BHESACPHYIO
HACNCICTBCHHOCTb "
HU3MEHYUBOCTb.

Bocnumanue
HPABCMBEHHDIX UVECNE

u SmU4YecKoco
CO3HAHUA.

—3HaHue TIPABHII
BS)KJIHBOTO TIOBEICHHA,
KYJIBTYPBI PEYH;
—YVBa)KHTEITLHOS
OTHOILIICHHUC K
COOCCCTHUKY, ero
B3IJIA0AM,
—aJCKBaTHBIC

CHoco0bI BHIPAKCHUS
SMOLUHU U 4yBCTB
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28. I'ereruka uenoseka (1 q)

I'eneTHka
Kapuorun
OcHOBHBIE METOIBI
TCHCTHKH YCIOBEKA!
TCHCAIOTUIECKHH,
ONMM3HCIIOBBIH,
UTOTCHCTUYCCKUH,
OHOXUMUYCCKHI,

MOJICKY IIPHO-
TCHCTHICCKUH.
CoBpeMeHHOE OTIpeICICHHE
FCHOTHIIA. TIOJHOTCHOMHOE
CCKBCHHPOBAHHUE,
TCHOTHUIIUPOBAHUE, B TOM
qucne ¢ momornso T1P-
anamm3a. HacaeacTeeHHBIC
3a00/1cBaHMS YCJIOBCKA!
TCHHBIC 00IC3HHU, OOJIC3HH C

YCIOBCKA.
YCIOBCKA.

HACIICACTBCHHOM

IIPE APACTIONIOKEHHOCTRIO,
XPOMOCOMHBIC  OOJIC3HH.
ComaTuaeckue Ha
FCHCpaTI/IBHbIe MyTa,LII/II/I.
CTBONOBBIC KJIETKH.
IpuHITIITE 30POBOTO
obpasa JKU3HH,
JAUArHOCTHKH,
NpOQHUIAKTHKA U JICUCHHS
FCHCTHUCCKUX — OOJIC3HCH.
Me auKo-re HeTUISCKOS
KOHCYJIbTHPOBAHHUE .
3HaueHHE  MEIULIUHCKOM
TCHCTHUKHU B
NPEOTBPALICHUN u
JICUCHUU TCHCTHUYCCKUX
3a00IcBaHUI YCIIOBEKA.
JleMoHCTpanum:

Tadruyor u cxemul:
«Hacnenosanue pe3yc-
daxTopay, «I'enernka
TPYIII KPOBU.
JlaGoparopueie )51
MPAKTHICCKHUC pPaboTHL:

Ilpaxmuuecrkaa paboma Ne
2. «CocTaBlIcHHC U AHAJN3
POJOCIIOBHBIX YETOBCK»

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
KApHUOTHII YeJIOBCKA,
I[IATOTCHCTHYICCKHIA
MCTOJ, TCHEAIOTHUCCKHH
METOJ, OHOXUMHUUCCKHUI
METOJ, OJIM3HELIOBBIN
METOJ, HACJICACTBCHHBIC
Oone3Hr (MOHOTCHHBIC, C
HACIICACTBCHHOM
MPCAPACIIONIOKCHHOCTRIO,
XPOMOCOMHBIC), MEIUKO-

TCHETHYCCKOC
KOHCYJIbTUPOBAHHC.
Iepeuncnars
0COOCHHOCTH  HM3YUCHUS
TCHCTHKHU YCTIOBCKA;
NPUBOAUTD TPUMEPBI
HACJICACTBCHHBIX
3a00JICBAaHUN  YCIIOBCKA,
XapaKTCPU30BaTh METOBI
nx PO UITAKTHKH;

OOOCHOBBIBATh 3HAYCHUE
MEUKO-TEHETHUECKOTO
KOHch'IbTI/IpOBaHI/IH.
BLIHBJ'IHTL u CpaBHI/IBaTb
MEKIY cobott
JOMUHAHTHBIC u
PCLICCCUBHBIC — MPU3HAKH
yenoBeka. CoCTaBIaTh U
AHATU3UPOBATH
POJOCITOBHBIC YCIOBEKA

Bocnumanue
mpyoosobus,
MEOPUECKO20
OMHOULEHUS K YHeHUIO,
MpYOy, HCUSHU.
—TIOJIOKHTETBHOS
OTHOIICHHUC K
yUcOHOMY  MPOIICCCY;
VMCHHE BECTH cedsl Ha
YPOKax;

—TI03HABATE ILHBIC
TMOTPCOHOCTH,
MOTPEOHOCTD
paCIMpATE  KPyTO30p;
MPOABIATH
MO003HATCTHEHOCTD,
—YyYMEHHUE NPOABIIATh
JUCLUIIIMHUPOBAHH
OCTb,
MOCJIEJ0BATEIBHOCTD
, HAaCTOHYHBOCTb H
CaMOCTOATENBHOCTD
B BBITIOJHEHUU
vueOHBIX U yueOHO-
TPYAOBBIX 3aJaHUN

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"

Tema 7. Cenermus opraamzmMoB. OCHOBBI JnoTexHo0THN (3 1)
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29. Cenekupst KaKk HAYKA U IPOIIECC

(19

Cenexkiust Kak Hayka H
MPOLIECC. 3apoxxacHue
CCNICKITUY W TOMCCTHKAITHS.
VYucHue

H. 1. Basunosa o nieHTpax

MPOUCXOKACHHUS U
MHOT000pasusl KyJIbTYPHBIX
pacTeHuit. Lecurpw
MPOUCXOKACHHUS

JOMAITHAX JKHBOTHBIX.
Copr, mnopoda, mITaMMm.

JleMoHCTpaumu:
Hopmpempor: H. n.

Basunos.  Tabauyvr  u
cxemur:  kapra «LlenTpHI
MHOT000pasus u
MPOUCXOXKICHHUS
KyJAbTYPHBIX  PACTCHHII,
«ITopoxer JOMAIITHUX
JKHBOTHBIX), «Copra
KYJIBTYPHBIX PACTCHHUI.
Qbopyooeanue:  MyISDKHA
IJIONOB M KOPHCIUIOAOB
JUKUX (GOPM H KYJIBTYPHBIX
COPTOB PacTeHUil; repoapuit
«CenpCKOX03IHCTBCHHBIC
pacTeHH»

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
CEJIEKIINS, COpPT, MOpPOoAa,
mTamMM, JOMECTHKALIMI,
1503151 OJIOMAIITHUBAHHE,
LEHTPBl MHOT000pasus U
MPOUCXOKICHHUS
KYJIBTYPHBIX PAacTCHUH H
JKUBOTHBIX,
rHOPHAN3ALI,
HCKYCCTBCHHBIH 0TOOP.
HazsiBate u cpaBHHBaTH
OCHOBHBIC STarsl
pasBUTHA CCNICKLIUH.
Hznarate yucame H. W
BasunoBa o meHTpax
MPOUCXOXKICHHUS
KVJIBTYPHBIX ~ PaCTCHUI;
pasnmuuath LCHTPBI HA
KapTe MUPA, CBA3BIBATE UX
MECTOTIOIOKEHHE c
oyaramMy BO3HUKHOBCHUS
JPEBHEHIINX
[UBUWIN3ALMH.
CpaBHHUBaTH
KVJIBTYPHBIX  PACTCHHH,
MOPOABI JOMAIITHUX
JKHBOTHBIX W HX JAUKHX
MPEIKOB.

OueHuBaTh pob
CEJICKIUH B 00CCTICUCHUH
MPOAOBOJILCTBEHHON
0e30MmacHoOCTH
YEIOBEYECTRA

copra

Bocnumarnue
YEeHHOCIHO20
omHoueHs K npupooe,
OKpYaCatometi cpede
(aKON02UYEeCKOE
socnuUmanue).

—MHHTepec x mpupoae
H NPUPOAHBIM
SBJICHHAM,
—OepexHoe,
YBAKHTCIBHOS
OTHOIICHUC K TPHPOIC
u BceM (hopMaM KI3HH,
—IOHHUMAHHC
AKTHBHOM posu
YENOBEKA B MIPUPO/IE;
—CHOCOOHOCTH
0CO3HABaTh
JKOJIOTHICCKHE
TMPOOIICMBI

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII
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30. MeToapl ¥ TOCTHXKCHHS CEJCKIIMH PACTCHUH U JKHUBOTHBIX

(19

CoBpeMeHHBIC METO/IBI
cemexiu. MaccoBelli H
VHAUBHIY AJTbHBIH OTOOPHI B

CENIEKIMH  PacTeHUU U
JKABOTHBIX. Orenka
3KCTEPhEpa.
brnskopoacTeeHHOE
CKPCILINBAHUC —
uHOpuauHr. YucTas TuHus.
CkpermBanue YUCTBIX
mmand.  Tereposme, wm
rHOpHIHAS cua.
HepoacteenHoe
CKPCIINBAHUC —
aytopugunr.  OtnanéHHAs

rHOpUAN3ALYS U € YCIICXH.
HckyccTBEHHBIH MyTarcHes

u MOIYYCHUE
MOJIUILIOUAOB.

HocTmxeHus CCITeKITUN
pacTeHuii, JKUBOTHBIX H

MHKPOOPTaHU3MOB.

JemoncTpanmm:
Iopmpemubr: N B.

MuuypuH, I. ik
Kapnieuenko,

M. ®@. MBaHOB.

Tabruywor u cxeMul:
«Otnanéuuas
ruOpuauzanmsy, «PaboTet
aKaJacMHKa M. .
HBaHoBay,
«Iomurmonnusy .
Qbopyooeanue:  MYISKHA
IJIOAOB H  KOPHCIUIOAOB

JUKUX (POPM U KYIbTYPHBIX
COPTOB pacTCHUH.

JlaGoparopHbie "
MPAKTHYCCKUS paboThL:
Oxexypeus «OcHOBHEIE
METOABI W JOCTHXKCHUS
CENIEKIMH  PacTeHUU U
JKHBOTHBIX» (Ha
CCJCKIIUOHHYIO  CTAHLIUIO,
MJICMEHHY IO depmy,
COPTOUCTIBITATEIbHBIN

VYACTOK WAH B TCILTHYHOC
XO3SHCTBO)

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
HCKYCCTBCHHBIH  OTOOP,
MacCOBBII otOop,
WHAUBUAYAJIBHBIH 0TOOD,
SKCTEPBEP,
OJIM3KOPOICTBCHHOS
CKPCLINBAHUE, quCcTas
JIVHUA, TETEPO3HC,
HEPOJACTBCHHOE
CKPCILIMBAHUE,
HUCKYCCTBEHHBIM
MYTarcHe3, MOTUIIOUABL.
CpaBHUBaTbH hopMbI
HCKYCCTBCHHOro 0TOOpa
(MaccoBoro u
HWHIWBUAYAITBHOTO), BUABI
rHOpUAN3ALHAN

(OMU3KOPOACTBEHHOW U
OTHANEHHOM),  CIOCOOBI
MTOJTYYCHUSI TIOTUILIIOUAOB,
IIpuBoauTs HPUMEPBL
JOCTIKEHUM  CENEKLUU
pacTeHuil ¥ JKUBOTHBIX

Bocnumanue
HPABCMBEHHDIX UVECNE
u DIMUYECKO2O
CO3HAHUAL.

—IIpeacraBrenns o
MOPAJbHBIX HOPpMax H
MPaBHIIAX
HPABCTBECHHOTO
TMIOBEACHHUS,
yOCKAEHHOCTD B
MPHOPHUTETE
00IIEYETOBEUCCKUX
IICHHOCTCH,

—3HaHHE TPABHI
BS)KJIHBOTO TIOBEICHHA,
KYJIBTYPBI PEUH;
—YVBa)KHTEITBHOS
OTHOLIICHHUC K
COOCCCTHUKY, ero
B3IJIAIAM,
—aJCKBaTHBIC
€roco0bl BHIPAKCHUS
SMOLUHU U 4yBCTB

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"
Tpenaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"
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31. broTexHOIOTHA Kak oTpacib npou3soacTea (1 u)

buortexnonorus Kak
OTpacib MIPON3BO/CTEA.
I'ennasg mmxeHepus. Jtamsl
CO31aHUs PEKOMOMHAHTHON

JHK w  TpaHCreHHBIX
opranmmos.  Knerounas
nmkeHepud.  Knetounsie
KyJBTYPBHIL.
MukpokJIOHaTBHOS
Pa3MHOKCHUE  PACTCHUH.
Kornposanne

BBICOKOIPOAYKTUBHBIX
CEITbCKOXO35HCTBEHHBIX
OpPraHU3MOB.
IKOJOTHUCCKUE u
STHUCCKHEC MPOOIEMEL.
I'MO —  reHeTHuCCKH
MOIUGHULIPOBAHHBIC
OpraHU3MBbI.
JleMoHcTpaImu:
Tabruyor u
«OOBEKTHI
OHOTEXHOIOTHIY,
«Kmerounbie KyapTyphl H
KJIOHHPOBAHHUECY,
«KoHncTpymposanue u
MIEPSHOC FCHOB, XPOMOCOM)

cXxembl:

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
OHOTEXHOIIOTHS,
KICTOUHAS  WHIKCHCPUS,
TEHHAs HHIKCHEPHS,
KJIOHHUPOBAHKE,
TPAHCTCHHBIC OPTAHU3MEI,
I'™MO (reHeTHUCCKH
MOAU(UIIUPOBAHHBIC
OpTaHu3MBI).
Xapaxkrepr3oBarhb
OHOTEXHOIIOTHIO KaK
OTpacibp  MPOU3BOACTBA,
OCHOBHBIC  JOCTHIKCHUS
OHOTEXHOIIOTHH B
obnactu
MPOMBIIIIICHHOCTH,
CENIbCKOTO XO034McTBA U
M€ THLIMHBI
Iepeuncnare 51
XapaKTCPU30BATh
OCHOBHBIC ~ METOABl U
JOCTHKCHHS
OHONHKCHEPHH.
O6cyxaaTh
SKOIOTHICCKHE u
STHICCKHE ACIICKTHI
HEKOTOPBIX
WCCNICAOBAHUN B 00/1aCTH
OHOTEXHOIIOTHH
(kJI0OHUpOBAHUS,
HCKYCCTBCHHOTO
OTUTIOIOTBOPCHHUS,
HAMPAaBICHHOTO
H3MCHCHHS TE€HOMA H
CO3MaHMS  TPAHCTCHHBIX
OpPraHU3MOB)

Bocnumanue
mpyoosobus,
MBOPHECKO20
OMHOUENUS K YHEHUIO,
MpYOy, HCUSHU.

—TIOHHMAHHE ponu
3HAHHH B JKH3HU
YCIIOBCKA,
—TIOJIOKATCIIFHOC
OTHOIIICHHUC K

V4eOHOMY  TIPOLIECCY;
VMCHHE BECTH cedsl Ha
YpOKax

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII

Tema 8. DBoatounoHHas ouosorus (9 4)
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1. OBosrortust u MmetoApl ¢ usyucHus (1 )

IIpenmocsinkn

BO3HHUKHOBCHHSI

SBOJIIOLUOHHOM  TEOpHUHU.
IBOJIOLMOHHAS TCOPHUS U
e¢ MeCcTO B OHOJIOTHH.
Binsiaue  9BOIIOIMOHHOM
TCOPUHU Ha pa3BUTHE

OHONOTUH U JPYTUX HAyK.
CBUACTEIBCTBA 3BOIOLIUH.
ITaneonToNMOTHUECKHE:
MOCTICAOBATCIIBHOCTD
MOSIBIICHHS BHAOB B
HNAJCOHTONOTHYECKOM
JICTOTINCH, MEPEXOTHEIC
(hopMBIL.
Buroreorpaduueckue:
CXOICTBO W paznuuue ¢avH
u (Qaop MarepuKoB W
OCTPOBOB.
OMOPHOIOTHYCCKHE
CXOACTBA U  PasIHIHA
SMOPHOHOB PAa3HBIX BHAOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-
aHATOMHYICCKHE
TOMOJIOTHYHBIC,
aHAIOTHYHBIC,
PYOMMEHTApPHBIC ~ OPTaHbl,
araBu3Mbl  MonekysIpHO-
OHOXHMHYECCKHE. CXOICTBO
MEXaHH3MOB
HACIICICTBCHHOCTH u
OCHOBHBIX METa00 THICCKHX
OyTell y BCEX JKUBBIX
OpPraHu3MOB.
JeMoHCcTpanmu:
Iopmpemur: K. Jluane,
K. b. Jlamapk, Y. Japsun,
B. 0. KoBanesckuid,
K. M. bap, 3. I'ekkens,
O, Mroiep.
Tabruywor u cxXemul:
«PazBuTHE OpraHMUECKOTO
Mupa Ha 3emuie»,
penbedHbIC TaOTUIIBI
«3apoIpIl  TO3BOHOYHBIX
JKUBOTHBIX»,
«APXECONITEPHKCY.
Obopyooeanue:
Ouorcorpaduicckas Kapra
MHpa; KoeKus «Popmel
COXPAaHHOCTH HCKOIAECMBIX
JKUBOTHBIX H PaCcTCHHN»,
BIIQJKHBIC MpenapaTsl
«Pa3BUTHEC  HACCKOMOTOY,
«Pa3BuTHC IATVIOIKI

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
9BOMIONUS, IEPEXOIHBIC
hopmsl,

(PUITOTCHETUICCKUE PAABI,
BUBI-OHACMHKH,  BHIBI-
PCIHKTHI, 3aKOH

3aPOBILICBOTO CXOCTBA,
OHOTCHCTUUCCKUN 3aKOH,
TOMOJIOTHYIHBIC "
AHAJIOTMYIHBIC  OPTaHBI,
PYAUMCHTAPHBIC OPTAHBI,
araBu3Mel. Ilepeuncmars
OCHOBHBIC JTaIbI
Pa3BUTHS 3BOTIOLIMOHHON
TCOPHH.
Xapakrepu3oBarb
CBUACTCIHCTBA
SBOJOLHH:
MAJICOHTOIOTHUCCKHUE,
ouoreorpadpuiIecKue,
IMOPUOTIOTHICCKHE,
CPaBHUTEIBPHO-
AHATOMUICCKHUC,
MOJICKY IIPHO-
OHOXHUMHUCCKHUE.
IIpuBoauTs
MIEPEXOTHBIX
OpPraHU3MOB,
(PUITOTCHETHICCKHUX
PSLAOB.

IIpuBoauTs
(OpMYJTUPOBKH  3aKOHOB
OHOTCHETUYICCKOTO u
3aPOBILICBOTO CXOACTBA

IPUMCPBI
dbopm

Bocnumanue
HPABCMBEHHDIX UVECNE
u DIMUYECKO2O
CO3HAHUAL.

—IIpeacraBrenns o
MOpaJ'H)HI)IX HOpMaX u
TPABHIIAX
HPABCTBEHHOTO
TMIOBEACHHUS,
yOCKAEHHOCTD B
MPUOPHUTETE
OOIICYCTIOBCUCCKHX
ICHHOCTCH,

—3HAHHUE TPABHIT
BEKIUBOTO TOBEICHMS,
KYJIBTYPBI PEUH;
—YBAKHUTEIILHOC
OTHOLICHHUC K
COOCCCTHUKY, ero
B3IJIAOAM,
—AJCKBATHLIC
CHoCOOBI  BBIPAKCHHSA
3MOLMI U YYBCTB;
—pa3nuycHue
XOPOLINX M IIOXHX
MOCTYIIKOB, VYMEHHE
AHAMW3UPOBATH
HPaBCTBEHHYIO
CTOPOHY CBOHX
MOCTYIIKOB Hu
MOCTYIIKOB  APYTHUX
TEOACH

TpeHaxxep
"Obnako
3HAHHH".
Bbuoaorua. 10
kiacc, OO0
"dusukon Jad"

Buonorus. 10-
11 xmacc.
Yy OneHHBIH
YpOBeHs. 14
MOy e
OI'BHY
"UHCTUTYT
cTpateruu
pa3BUTHUS
oOpazoBaxus"

TeMsbl yueOHBIX
KyPCOB II0
6mosornu 11
KJ1acca

000
"9K3AMEH-
ME/HA"
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2. Ucropus pazsutus npeacrasiacHuil 06 sBomrorud (1 )

JBONIOLUOHHAS TCOpHS
Y. Hapsuna. Ipeanoceutkn

BO3ZHHUKHOBCHHS
JapeuHM3Ma.  JBrokymmue
CHJIBI BBOJIOLMH BUIOB IO
Hapsuny (u30BITOUHOE
Pa3sMHOKCHHE npu
OTPaHUUCHHOCTH PECYPCOB,
HEOMpeACIEHHA
M3MCHYHBOCTh, OOprda 3a
CYLICCTBOBAHUE,
€CTCCTBECHHBIN OTOOD).
CunreTnucckas Teopus
spomrom (CTI) m eé
OCHOBHBIC MOJIOKCHUSL.
JleMoHCTpaunu:
Iopmpemur: K. Jlunne,
K. b. Jlamapk, Y. Hapsus.
Tabruywor u cxeMul:
«ITonymstrim», «Kapra-
cxema MapuIpyTa
My TCIIECTBHS

Y. Japeura», «Popmbl
6opBOBI 3a
CYLICCTBOBAHUEY,
«EctectBeHHBIET  OTOODY,
«MHoroo0paszue  coOpTOB
pacTeHui,
«MHoroo0Opazue opoJ
SKHBOTHBIX)

PackpriBath coaeprkanue

TEPMUHOB M  TOHSTHUH:
CHCTEMATHKA,
€CTECTBCHHBIN u
HUCKYCCTBCHHBIH  OTOOP.
Xapaxrepr3oBars
OCHOBHBIE
3BOJIFOLIMOHHBIC

WAeHW,  KOHLENINH U
TEOPHH; CpaBHHUBATbH
B3TIABI HA BHO W

spomorto K. JlunHes,
XK.b. Jlamapka, Y.
Hapsuna.

OuenuBars Briag Jluaues
B PasBUTHC CUCTCMATUKU
nu O6’I>$ICHHTL MPUHIAIIBI

OUHApHOU
HOMEHKIATYPBIL.
XapakTepu3oBarb
COJIEp’KaHUE WM 3HAYCHHE
3BOJIIOLUOHHOU
KOHIICTIIIAHA XK. b.
Jlamapxa. OucHuBathb
CCTCCTBCHHO-HAYYHBIC U
COLMATTBHO-
JIKOHOMHIECKHE

MPE ANOCHLUTKH
BO3ZHHUKHOBEHHS
3BOMIONMOHHOHN Teoprn Y.
Hapsuna. PackpriBats
COZIepIKaHue
3BONIONMOHHON Teopru Y.
HapsuHa; CpaBHHUBAThH
HEONPEAEIEHHYIO Ha
ONPEACTIEHHYIO
HU3MCHYUBOCTD,
€CTECTBEHHBIN u
HCKYCCTBCHHBIH  OTOOP,
dhopmbI OopPBOBI 3a
CYINECTBOBAHME.
OnuceiBaTh  MONOKEHHS
CHUHTETHYECKOH  TEOPHUHU
spomou - (CTI)  m

OOBICHATh €& 3HAYEHUE
JUISL OUOJIOTUH

Bocnumanue
HpaBCMBEHHBIX 4YBCME
u OMULECKO20
CO3HAaHUSL.
—IIpeacraBrenne 0o
JpysKO€ M APY3BAX;
—BHHUMATEIILHOC

OTHOLICHHUE K APY3bsM,
HX  HHTEpECAM  H
YBJICUCHHSIM; —
YCTAHOBJICHHC
JIPYKESCKHIX
B3aHMMOOTHOIICHHH B
KOJUICKTHBE,
OCHOBAHHBIX HaA
B3aHUMOIIOMOIITH H
B3AMMHOH MOJACPIKKE;
—CTPEMJICHHC HMCTh
COOCTBCHHOC MHCHHC,
NIPUHUMATh CBOH
COOCTBCHHBIC PCIICHHUS

Ypoku mo
VIcOHOMY
TMPSIMETY
"Buonorus"
OrrAOY JI10

" AxagemMus
MuHIpOCBEHICH
usg Poccun”

TeMsbl yueOHBIX
KypCOB 110
6mosornu 11
kaacca, OO0
"9K3AMEH-
MEZ[I/IAII
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MrukposBomonys. PackpeiBate conepxxanue | Bocnumanue Tpenaxep
< IMomynamms xak ¢OUHWUNA | TCPMHUHOB W TOHATHH: mpyoonoous, "O6na£<'(')
=t BUIA Ha 3BOJIFOLIAN. | MUKPOIBOIIOLHS, BHI, | /60OpHECKO0 SHAHHM.
sg Jle MOHCTpAITHH: KpUTEpHH BH7a, apean, | OMHOWLEHUA K Y4eHUIo, buomorns. 11
g Tabruywvr u cxemvl: | momymsuus, TCHOQOHT, IPYOY, HCUSHUL. imacc, 000
= —VYBaxkenue Kk Tpyay u | "®usukon Jlad"
s «[lonystumy, MyTaluy, — KoMOMHALWMH | OPMECTBy CTADIINX H
© «MyTammonHas TCHOB. CBEPCTHHKOB:
g HU3MECHYUBOCTbY. XapakTepu30BaTh BUA KAK | _ papiio,
g Qbopyooeanue: OCHOBHYIO KonneKTVHBHOI?I
= MHKPOCKOIL, CHCTCMATHYECKYIO yueGHOi
z MHUKpOnpenapar CAMHHMLY M UCIOCTHYKO | nogrenpHOCTH, B TOM
= «Jlpozodunar (HOpMa, | GHONIOTHYECKYIO CHCTEMY. | ypcre npu
(E myTauuu HopMbl KPeLIbEB U | BeigemsTs KPHTEPHH BUAA | paspaGoTe -
= OKpacKH Tena), MO (Mop(bonomqecxpvm, peaTH3ALTHI
55 anmukamms  «llepexpéct (bnsnonomqecxvnn, TBOPUECKHX
5 o | Xpomocow. 6I/IOXI/IMI/I‘{€CI\<'I/II/I, MPOCKTOB;
? JlaGoparopHsie 1 | TCHCTHUCCKHH, FOTOBHOCTD X
l; IPAKTUYECKUE PAOOTHL: SKOJIOTHYCCKHUH, KOIUICKTHBHOMY
s Jlabopamopuas paboma Ne | reorpaduucckuii) Y | TBOpUECTBY
g 8. MMPUMCHSTh KPUTCPUH SIS
E «CpaBHEHHEC BHIOB MO | OMHUCAHHUS  KOHKPSTHBIX
5 MOP(OTOTHICCKOMY BHJOB.
= KPHUTEPHUIO» Xapaxkrepr3oBarsb
E_ TOITY JISILUEO KaK
GEJ CTPYKTYPHYIO — COUHHILY
S BHAA W DBOIIOLMH.
- OnuceiBaTh  MOMY/ISILUIO
CE o OCHOBHBIM
o MOKA3aTeIsIM: COCTaB,

CTPYKTYpa

HBroxymue cunbl | PackpeiBate coxepskanue | Bocnumanue Tpenaxkep
= (paxropmr) SBOMIONMH | TEPMUHOB M TOHATHE: | Hpascmeennvix dyscme | "OOmaKo
= BHAOB B MpHpOAE. | KOMOWHATHBHAAL u oMU4ecKo20 | SHAHUH'".
= MyTalMoHHBIH TPOIECC U | H3MEHYUBOCTh, MyTaimm, | “OZHAHW. E;I;;()rgééo
o - .
@ KOMOWHATHBHAS MYTALHMOKHBIE  TpOLECe, | 5 e ————
= HU3MECHYUBOCTb. TIOMY/UILMOHHBIC  BOIHBL, | poo oo nope e,
2 HonvymuHOHHme BOJIHB U | Apelid T'eHOB, W30OJIALMAL, Ky TBTY PBI PEUH,
% Japetid reHoB. Mzomsaumsa u | Murpanmm. — VBAKHTETHHOE Eromorms. 10-
= murpauus. Jemoncrpanu: | Xapaktepuzosarb OTHOLIEHHE K| 11 kmace.
2 Tabauyer u cxemul. | sneMeHTapHBIe  (AKTOPBI | coBecemHuKY, €ro | VryGneHHsrit
§ «JIBmkymue CUJIBI | DBOJIOLUHU: MyTallMOHHBIHN | B3LIAIAM,; ypoBeHs. 14
E = DBOJIFOLIANY) nporecce, KOMOHWHATHUBHAA | —aICKBATHBIC MOy e
g — U3MCHYUBOCTD, crocoObl BeIpaKeHUS | ®TEHY
g MOMYISMUAOHHEIE  BOJIHBL, | YMOLMH U 1yBCTB "MHCTUTYT
% Jpeiid TCHOB, W3OIALMAL, CTpaTeriy
2 MHUTPALHS, PasBuTHA
5 VYcranaBmiBarhb 00pasoBaHm
Q
Ef MPUIHHHO-CIICACTBCHHBIC Teatsi yucGHpx
£, CBSI3U MEXKIY KYPCOB 10
§ MEXaHH3MOM § u Gromormm 11
= pe3yabTaToM  AeHCTBUSA K1acca

. ABHZKY X cun 000
o (3IeMEHTAPHBIX "3K3AMEH-
(hakTOpPOB) FBOTIOLIAN MEJHUA"
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6. EcTtecTBeHHBIH OTOODP H €10 GOopMBI

(19

EcrectBennsiit otOOp —
HAIPaBJITIOAH daxrop
3BOJIIOLUU. Dopmet
€CTECTBEHHOTO 0TOODA.

geMOHCT[}agI/II/II

Tabruywor u cxXembl:
«EctecTBeHHBIE  0TOODY,
«boprba 3a
CYLICCTBOBAHUE

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:

€CTECTBEHHBIH 0160D,
Ooprda 3a
CYIIECTBOBAHKE.

OnuceiBaTh MCXaHU3M

JCUCTBHUA CCTCCTBCHHOTO
otOopa. XapakTepu3oBaTh
dopMBI  ©CTCCTBCHHOTO

otOopa (ABHOKY LI,
CTaOUTMBHPY IO,
JU3PYITUBHBIN) u

CPaBHHUBATL HUX MCXKAY
coboli.  XapaxTepu3oBaTh

0opBOY 3a
CYLICCTBOBAHUE u
CcpaBHUBAaThb €€  BUAHI
(MexxBUAOBAS,
BHYTpHUBHIOBas, 6oppba ¢
HEOMArONPHUATHBIMH
dakropamu BHCIIHCH
cpeapl)

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

TeMbl yueOHBIX
KypCOB 110
6monoruun 10
kiacca, OO0
"9K3AMEH-
MEZ[I/IAII

53




7. PeaynbTathl 3BOIOLUN, TPUCTIOCOOICHHOCTh OPraHU3MOB U BUAOOOPA30BAHNE

(2 u., w3 Hux 1 4. KOHTPOJBHAS paboTa)

[TpucnocoOneHHOCTD
OpPraHU3MOB KakK pPe3yJbTar
3BOJIIOLUU. ITprmvepst
MPUCTIOCOOICHU I y
opranuszMoB. ApomMopdo3sl
U uxuoazanrtauud. Bux wu
BHA0O0OPA30BAHIE.
Kpurepuu Buaa. OcHoBHbIE
dbopMbl  BHI00OPA30BAHUSL
reorpaduueckoe,
3KOJIOTHIECKOE.
JlemoncTpaum:

Tabruyor u cxXemul:
«[TpucnocoGneHHOCTD
OPTaHHU3MOB),
«['eorpaduueckoe
BHI000PA30BAHUCY,
«IKOTOTHICCKOEC
BHA00OPA30BAHUCY .
Obopydoeanite: KOICKIUSL
«ITprmepsr 3AIIUTHBIX
MPUCTIOCOOICHU T y
JKHBOTHBIX»,  KOJUICKLIUSI
HACCKOMBIX C Pa3IHIHBIMU
THIIAMH ~ OKpacky; Habop
IUIOJ0B M CEMSH.
JlaGoparopHsie U
MPAKTUYCCKHE padoTHL:
Jabopamopnaa paboma Ne
9. «Omnucanue
MPUCTIOCOOICHHOCTH
OopraHusma Ha e
OTHOCHTEIIBHOTO
XapakTepa»

PackpriBate coaeprkanme

TEPMUHOB M  TOHSTHUH:
MPUCIIOCOOICHHOCTB,
MOKPOBUTCILCTBCHHAS U
MPeI0CTEPETaroIIast
OKpacka, MaCKHPOBKA,
BHI000pA30BaHHC.
OnuceiBaTh MCXaHU3M
BOSHUKHOBCHHS
MPUCHOCOOICHUH v
OpPTraHHU3MOB.

Briasnars o
H300PaKESHHSM, Ha
JKUBBIX M (PUKCHPOBAHHBIX
mpenaparax MPUMEPBI
MPUCTIOCOOICHHOCTH
pacTCHUf W JKMBOTHBIX K
VCITOBHSAM cpe Bt
oOMTaHMsA,  JOKa3hIBATh
OTHOCHTEITHHY IO
LEIeCO00PA3HOCTD
MPUCTIOCOOICHUH.
XapaxkTtepr3oBaTh
CrocoObl U MCXaHU3MBbI

BHI000PA30BaHUS,
OMMUCHIBATEL U CPaBHUBATH

OCHOBHBIE thopMbI
JKOJIOTHUCCKOTO "
reorpahuIecKoro
BHI000Pa30BaAHUS

Bocnumarnue
mpyoosobus,
MBOPUECKO20
OMHOULEHUS K YY4EHUTO,
MpYOy, HCUSHU.
—YBOKCHHE K TPYAY H
TBOPUYCCTBY CTAPINHX H
CBCPCTHHKOB;
—HaBbIKU
KONIIEKTUBHOM
yuebHom
[eATeNIbHOCTU, B TOM
uuncne npu
paspaboTke n
peaausaumu
TBOPYECKUX
NpPOEKTOB;
roTOBHOCTb K
KONJIEKTUBHOMY
TBOpUYeCTBY

"SI cmam ET'D.
Cpemaee odmiee
o0Opa3oBaHHC.
YucOHbIit

MO/ JIb 110
PCLICHUIO
TPYAHBIX
3a4aHUH TIO
VIcOHOMY
MPEAMETY
"Bromorusa". 10-
11 knaccwr”, AO
HznarenbcTBO
«IIpocsemmenn
e»
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7. HammpaBieHHS ¥ Iy TH MaKPO3BOTFOIIHHI

2w

Makpo3BoTrorms.
Dopmer 3BOJIIOLIUU:
dunerudeckas,
JUBCPICHTHAS,
KOHBCPICHTHAL,
napanicabHas.
HeobpaTrmMocTs 3BOTHOINH.
IIponcxoxnenne oT
HECTICTUATH3HPOBAHHBIX
MPEIKOB.
Iporpeccupyromas
CHCLHATNBAIHS.
AnantusHas
JleMoHCTpaumu:
Iopmpemubr: A. H.
Cesepuos.  Tabauyvr  u
cxemvl:  «ApomMopdo3bDy,
«anoamanTanum,
«Obmas  mercHepays.
Obopyooeanue: MOZCITb
«OCHOBHBEIC ~ HaNpaBJICHUS
IBOIIOLIUI; 00BEMHAA
MOJCITb «Crpoenue
TOJIOBHOTO MO3ra
MO3BOHOYHBIX»

paguanmsi.

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
MaKpOIBOIOHA,
¢unorenes,
OHOJIOTHUYCCKUI MPOrPece
u perpecc, apomMopdos,
HOAOAJAIITALMS,  O0Imas
JEeTCHepalys, afanTHBHASL
pazuanms.
Xapakrepuzosarb (HopMbl
JBOJTFOLHH.

Bruasmite apomopdo3sl n
HAMO0AJATITALAH y
pacteHuil U >KUBOTHBIX.
CpaBHHUBaTH
OHOJIOTHYSCKUIN MPOrPece
u OHOJIOTHYUCCKUIN
perpecc, apomopdos,
HMAM0AATITAIIHIO u
OOIIYIO JCTCHEPALIHIO.
BousBaste  B3aMMOCBSI3H
MEKIY My TSMHA u
HANPaBICHUSIMU
3BOJIIOLUN Y PacTEHUI U
SKUBOTHBIX

Tema 9. BosnukHoBeHue u pasButue KuzHu Ha 3emue (9 4)
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8. I/ICTOpI/IH JKHU3HM HA 3€MJIC M METOBI €& HU3YUCHUA. I'nnoressr IIPOUCXOKACHHUA ) KU3HU HA 3CMIJIC

2w

HonayuHble

TIPEICTABIICHUA 0
3apOKIACHAH JKHA3HU.
Hayunrsie THIIOTE3BI

BO3HHUKHOBCHHS KU3HU HAa
3emre: abuoreHes u
MaHCTIEpPMHUA. XUMHUYECKasd
sBonouust.  AOHOTCHHBIH
CHHTC3 OPTaHUICCKUX
BCIICCTB 3
HCOPTAaHUICCKUX.
JKCIIEPUMECHTANBHOES
MIOATBCPKACHUC
XAMHAYCCKOH SBOJIIOIHH.
HauansHaere 3Tarbl
OHONOrHYCCKON IBOTIOLUH.
I'umotesa PHK-mmpa.
®dopmuposanne
MEMOPAHHBIX CTPYKTYP H
BO3HUKHOBCHHUC
HPOTOK/ICTKH. ITepsrie
KICTKH W WX DJBOIOU.
DopMUPOBAHHEC OCHOBHBIX
TPYII )KUBBIX OPraHU3MOB.

geMOHCT[}agI/II/II

Hopmpemer:  ®.  Penn,
JI. Tacrep, C. Mumiep,
A. W. Omapum, I'. FOpu.
Tabruywor u cxeMul:
«BO3HUKHOBCHHE
ConnHeunoit CHCTEMBI»,
«PasBuTHC OPraHUYCCKOTO
MHpa», «Pacturenpnasn
KJICTKA», «KusoTHas
KIICTKAY,
«ITpoxapuornieckas
KIICTKQ»

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
KpeauoHu3M, abHOTCHE3,
BHTAIN3M, TAHCIICPMHUSL,
OWomo33,  KOALEPBATHI,
MPOOHOHTHEL,
CUMOHOTCHES.
XapakTepru30BaTh MCTOIBI
H3YUCHHS HCTOPHUICCKOTO
MPOLLJIOTO 3emum.
Ilepeuncnare  OCHOBHEBIC
3Tambl  XUMHYECKOW U
OHOIOrHICCKOH
SBOJOLHH.

Hsnarare  coaep:xanme
THIIOTES 51 TEOpUil
BO3ZHUKHOBCHHS YKH3HH Ha
3emiie  (KpeamuoHM3MA,
CaMOTPOU3BOIBHOTO
3apOKIACHUS
(COHTAHHOTO),
MAHCTICPMUH,
PHK-mupa).
OnuceiBaTh
3KCIICPUMEHTEI C.
Munnepa u
I'' IOpu no nonyucHHIO
OpPraHUYCCKUX  BCIICCTB
n3 HEOPTraHMYCCKUX
My TEM abHOTreHHOTO
CHHTE3a

THUIIOTC3bI

Bocnumanue
HpaBCMBEHHBIX 4YBCME
u OMUHECKO20
CO3HAaHUSL.
—IIpeacrasieHne 0o
JpysK0€ M APY3bAX;
—BHHUMATEIILHOC

OTHOIICHHUE K APY3bsM,

HX HHTEpECAM H
YBJICUCHHSAM, —
YCTAHOBJICHUE
JPYKECKHUX
B3aHMOOTHOIICHHH B
KOJUICKTHBEC,
OCHOBAHHBIX Ha
B3aHMOITOMOIIH H

B3AMMHOH MOJACPIKKE;
—CTPEMIICHHC HMETh
COOCTBCHHOC MHCHHC,
NPUHUMATh CBOH
COOCTBCHHBIC PCIICHHUS

"SI cmam ET'D.
Cpemaee odmiee
o0Opa3oBaHHC.
YucOHbIit

MO/ JIb 110
PCLICHUIO
TPYAHBIX
3a4aHUH TIO
VIcOHOMY
MPEAMETY
"Bromorusa". 10-
11 knaccwr”, AO
HznarenbcTBO
«IIpocsemmenn
e»
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9. OCHOBHBIE DTl OBOJIIOIHH OPraHuiICCKOTO MHpa Ha 3CMIIC, Pa3BUTUC XKU3HHU I10 5PpaM H IICPHUOdaM

2y

Paseurne sxm3Hu Ha 3emie
o 3paM ¥ [EPHOAAM.
Karapxeii. Apxeiickas u
HpOTEPO30MCKas SpHL.
IMancozoiickas spa m ¢
MCPHOABI,  KSMOPHUUCKHUIA,
OPAOBUKCKHUH,
CUITYPUICKUM, JEBOHCKHH,
KaMEHHOYTOJIbHBIH,
mepMckui.  Me3sozorickas
3pa  HU €€  IEPUOABL
TPUACOBBIH, FOPCKHM,
MEJIOBOM.

Kaitnozoiickas spa u ¢t
MEPUOABL; TAJICOTCHOBBIN,
HCOTCHOBBIN,
AHTPOIIOTCHOBBIM.
XapakTepucTHKa KIuMaTa 1
Te0JIOTHUECKHX ITPOIIECCOB.
OcHOBHbIC JTanb
JBONIOLMN  PACTHUTEIBHOTO
u JKUBOTHOTO MHpA.
Apomopdo3ssl y pacTCHHHA U
JKABOTHBIX. IosiBnecHue,
paciBeT W BEIMHpaHHE
TPYIII )KUBBIX OPTaHU3MOB.
JlemoHCTparmu:

Tabruywor u cxeMul:
«PazBuTHE OpraHMYECKOTO
MHPaY,
TEOXPOHOIOTHIECKAL
TabIHIA; KOJUICKI[HS
«Dopmer COXPaHHOCTH
HCKOTIAEMBIX JKUBOTHBIX H
pacTeHui.
JlaGoparopHsbie u
MPAKTHICCKUE padoTHL:
Hlpaxmuuecraa paboma Ne
3. «M3yueHne MCKOMaeMBIX
OCTaTKOB ~ pacTeHUH U
JKUBOTHBIX B KOJUICKITHSIX) .
Oxexypeus «IBOMIOLIUA
OpPraHMYEecKOr0 MHpa Ha
3emme» (B ©CTCCTBEHHO-
Hay4HbIH HITH
KpacBeJUCCKU My3e)

PackpriBate coaeprkanme
TEPMUHOB M  TOHSTHUH:
J0H, Jpa, TIEPHOA,
apomopdo3el,
UAV0AJANTAlUU.  3HATh
[TOCTIEA0BATEIbHOCTD
S0HOB. KaTapxeH, apxew,
MPOTEPO30H, aHEePO30ii;
3p: apxeuckas,
HPOTEPO30ICKAas,
HaICO30MCKa,
MC3030MCKad,
KaWHO30UCKas, TICPUOJOB:
KEMOPHUICKHL,
OPJAOBUKCKUH,
CUITYPUUCKHH,
JICBOHCKHUM,
KaMEHHOYTOJbHBIH,
MEPMCKUN,  TPHUACOBBIH,
FOPCKUH, MCIIOBOM,
HNaJCOTCHOBBIN u
HCOTCHOBBIN,
AHTPONOTrCHOBBIH.
Xapaxkrepr3oBarsb
OCHOBHBIC  COOBITHS B
Pa3BUTHH OPTaHHIECKOTO
MHpa 10 3paM U epHoaM
FEOJIOTHYCCKONH HCTOPHU,
JTamsl pa3BHTHA
PacTUTEILHOTO u
JKHBOTHOTO MHpa.
BrraenaTs TJIABHBIC
apomopdo3bl y pacTCHUI
u JKHBOTHBIX.
CpaBHHuBaTh MEXKIY COOOH
HpEeACTABUTEICH
CHUCTEMATHYECKUX TPYIII
OpPTaHW3MOB,  BBIABIIATH
YEpTHl  YCIOXKHEHHA H
MPUCTIOCOOICHHOCTH K
YCIIOBUAM JKU3HH

TpeHaxxep
"Obnako
3HAHHH".
Buonorua. 11
kiacc, OO0
"dusukon Jad"

Buonorus. 10-
11 xmacc.
Yy OneHHBIH
YpOBeHs. 14
MOy e
OI'BHY
"UHCTUTYT
cTpateruu
pa3BUTHUS
oOpazoBaxus"

TeMsbl yueOHBIX
KyPCOB II0
6mosornu 11
KJ1acca

000
"9K3AMEH-
MEZ[HA"
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Cucrema OpraHnvIeckoro Mupa
KaK OTPAKCHHC 3BOJIOIUH.

PackpeiBaTh  CcoAcpiKaHHUE
TCPMHHOB M HOHATHIL

"S coam ET'D.
Cpemaee odmiee

pyOuma, ckpedia

nojoxkenne Buga Homo
sapiens, NCPCUHCIATH CTO
MOP(OTOTO-aHATOMHICCKIC
MPU3HAKH PA3HOTO YPOBHS
(Tum, KIacc, OTpAI U Ip.).

YcranaBnauBaTh YEPTHI
CXOACTBA W pa3amyuil
YCIIOBCKA H JKHBOTHBIX.
OOBACHAT, H  OUCHUBATH
SHAYYCHUC HAY THBIX 3HAHHH O
MPOUCXOKACHHH  YCTIOBCKA
I NOHHMAHHMI MCCTad H
POJHM YETOBEKA B IPHPOIC

TeMsbl yueOHBIX
KyPCOB II0
6mosornu 11
KJ1acca

000
"9K3AMEH-
MEZ[HA"

o OCHOBHBIC CHCTEMATHYCCKHC | CHCTEMATHKA, o0OpazoBaHUCE.
z : TpyIIBI OPraHU3MOB. HMCKYCCTBECHHAA H YueOHbIH
Sz JIeMOHCTpanuy: €CTCCTBCHHAS MOy JIb IIO
5 g Tabmuyvl u cxembl: | KIaccuuramms, OWHAPHAS PCIICHHUO
§ § «CoBpemeHHAs CHCTEMA | HOMCHKJIATYPa,  IPHHIMI TPYIHBIX
z 5 OPTaHMYECKOTO MHPA» HCPAPXHIHOCTH. 3a7aHUH 10
z § Xapakrepu3oBaTb yueGHOMY
173 2 COBPEMCHHY O CHCTEMY MPEAMETY
3 = OPTaHHYECKOTO MHpa "Bronorua". 10-
S g. 11 xmaccer", AO
HznarenscTBo
«IIpocsemmenn
e»
DBOMONHAA uenaoBeka. | PackpeiBath  coaepiKaHUE Tpenaxxep
AHTpomoNOTHSI KaK HAyKa. | TCPMHHOB W TOHATHH: "O0nako
PaspuTHEe TpeACTaBICHWH O | AHTPOIIOJIOTHI, 3HAHHH".
MPOUCXOKACHUN  YCIOBEKA. | AaHTPOIIOTCHES, YEJIOBEK Buonorus. 11
Meromst m3yueHms | pasymubeiii (Homo sapiens), kaacc, OO0
AHTPOMOTEHEA. MPAMOXOKICHUE, BTOPAs "®u3ukon J1ad"
CxoncrBa u pa3muyusl | CHTHAJBHAS CHCTEMA.
YCJIOBCKA " JKABOTHBIX. Hepeqncmm, 3aJa94
CucreMarudeckoe MOJIOKEHHE | aHTPOIOIOTHH, JTaIbl Buomorus. 10-
3 yenoBeka. JIeMOHC WU CTAHOBICHUS W PAa3BUTHI 11 xiacc.
z Hopmpemuwr: U. JapBuH. MPEACTABICHUI 0 VriyGneHHbIH
s Tabnuyer u cxembl. | IPOMCXOKICHUN 1CJIOBEKA. ypoBeHs. 14
g «CpaBHeHHe aHaToMmueckux | M3marats OCHOBHBIC Moy Teit
5 YEPT CTPOCHUA YEJIOBEKA U | IOJIOXKCHHS TCOPUH ®IEHY
% YCIIOBCKOOOPA3HbIX 00e3parH». | U.  JlapBHHA, KPHTHYECKH "UHCTHTYT
2= ObopyoosaHue: CICIKA WIH | OLCHUBATh HCHAYYHYHO cTparernu
é = I/1306p2\1’>K6HI/I}I KAMCHHBIX | MH(pOpMAanuIo 0 pasBHTHS
g opyaui MEPBOOBITHOTO | MPOMUCXOKICHUU YCIOBEKA. oGpazoBanms”
= YETIOBCKA:  KAMHH-YOIICPHI, | 3HATh CHCTEMATHYECKOC
=
:
A
=

58




«pesnue mogm», «Ilepsbie
COBPEMECHHBIC JIFOIN.

Obopyoosanue: MY JBDKH
«ITpoucxoKICHHE YeTI0BEKA)
(6rocTHI ABCTPAJIONIUTCKA,
MMUTEKAHTPOTIA,

HEaHICPTAIbIA,

KPOMaHbOHLIA); CICMKUA WU
H300paKCHUA KAMCHHBIX
opyauit TCPBOOBITHOTO
YENOBEKA:  KAMHH-YOIIICPHI,

pyOuna, ckpebia

COOCTBCHHBIC PEIICHHUS

Jemwxymue cunbl ((pakropsr) | PackpeiBath  comeprkanme Tpenaxep
AHTPOTIOTCHE3A. TCPMHHOB W  TOHATHIL "Ob6mako
Hacnencreennas (akTOpEI  AHTPOIOTCHE3A, 3HAHUH".
H3MCHYUBOCTH H | TPYIIOBOE COTPYAHUYECTEBO, Buonorus. 11
= CCTCCTBCHHBIN oT0Op. | pcub, opyaHiHASL xmace, 000
= OO01meCTBCHABIH 00pa3 KU3HH, | ACATCIBHOCTD, "®wu3ukon Jlad"
8 H3TOTOBJICHUE OPYAMH TPyJa, | MOIUMOP(PH3M.
% MBIIIJICHUE, PEYb. XapakTepu3oBaTh
8 JIeMOHCTpanuu: JBIDKYIIHE CHIBI ((paKTopbl) Buoxorus. 10-
g Tabruyvl u cxembl: | QHTPOMOTECHE3A: 11 kmace.
g «CpaBHCHHEC AHATOMHYCCKHX | OHOIOIHUYCCKHE " Y1y GIIe HHBI
= YepT CTPOCHHS YEJIOBCKA M | COLMANBHBIC, CDABHUBATH HX ypoBeHb. 14
A, YETOBCKOOOPA3HBIX 00C3bIH», | MEKTY Co0OM MO ICH
g «OCHOBHbIC MecTa ®ITBHY
g TIAJICOHTOJIOTHYCCKAX "UHCTHTYT
E’ HAXOJO0K MPEIKOB CTpaTeruu
5 COBPEMECHHOTO YEIIOBEKAY. pasBuTHA
9 Obopyoosanue: My JLKH oGpazoBanms”
E «IIpoucxokacHHE  HEIOBEKA
g (MaICOHTOIOTHUCCKHE TeMbl yUeOHBIX
HAXOIKH)» KYPCOB 10
é,( omonorum 11
= KJacca
000
"9K3AMEH-
MEHUA"
OcHoBHblc cTagmu W BeTBW | PackpeiBath  coaepskamme | Bocnumanue YueOHbIH
3BOJFOLHHI YCIOBEKA: | TCPMHHOB W TOHSTHU. | HpAGCMGeHHbIX 4y8cma | OHIAWH-KypPC
ABCTPAIIOIIUTEKH, YeoBeK | aBCTPATIONMTEK, YEIOBEK | U amuveckoeo | ama 11 kmacca,
YMEbIi, UemoBeK | yMEIbIH, YEJIOBEK | CO3ZHAHUA. BKJTFOYAFOIIHI
TPAMOXOIALIUH, YenoBeK | MpsAMOXOISIIHY, —IIpeacrasicHue 0 | TeopeTmyecKue
HEAHJCPTAIbCKUH, UYenoBEeK | HEaHACPTANEL, IPYKOC U APY3BIX; MaTEpPHAJIBI,
pa3yMHbIH COBPEMEHHOTO | KPOMAHBOHETI, —BHHUMATEIILHOC 3a7aHUS 0
Tuma. HaxoaKW HCKOMAeMbIX | HEONMTHYECKAS PEBOJIOIIS, | OTHOIICHUE K JPY3bSIM, | TECTHI C
T OCTaHKOB, BpeMs | TIEPBOOBITHOE HCKYCCTBO. HX  HWHTEpeCaM  H | aBTOMAaTH4ECKO
% CYyIIECTBOBAHM, obnacth | XapakTepus3oBaTh H | YBICUCHHAM, — | ¥ mpoBepKoH
= pacIpoCTpaHCHAS, 00BEM | CpaBHHBATH MEXIYy COOOH | yCTAaHOBJICHHE MPABUIIBHOTO
é TOJIOBHOTO  Mo3ra, 00pa3 | OCHOBHBIC CTAJHH SBOJIOLMUH | JPY KCCKHX oreera, OO0
g SKM3HH, OPY IHA. YEI0BEKA: B3aHMMOOTHOIICHUH B | «SKmaccy
= JleMOHCTpanum: XPOHOJIOTHYECKHH BO3PACT, | KO/UICKTHBE,
= Tabnuyvl u cxeMmbl: | apeam  pacmpOCTPaHEHWS, | OCHOBAHHBIX Ha
% «OCHOBHBIC MecTa | 00bEM  TOJOBHOTO MO3Ta, | B3AHMOIOMOIIH u
a TIAJIEOHTOJIOTHUECKUX o0pa3 KW3HH H OPYIUA | B3AaUMHOU MOIICPIKKE;,
= HAXOA0K MPEAKOB | TpyAa —CTpEMIICHHC HMETh
=4 COBPEMEHHOTO YEIIOBEKAY, COOCTBEHHOE MHCHIIC,
5 «/[peBHelmue KO, NPUHUMATH CBOH
2
=
S
5
o
=
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PA3HBIX MECT OOUTAHID .
Jlabopamopnas paboma Ne 11.
«BmisgHue CBETA HA POCT U
pa3BHTHE YCPECHKOB KOIICYCa»

Cpenpl oburanms opranu3MoB. | PackpeiBath  comepxkanue | Bocnumanue VuaeGHbIi
= BOJHAS, HA3CMHO-BO3IYINHAS, | TCPMHHOB M MOHATHI. Cpeaa | YeHHOCIHO20 OHMAMH-KYPC
= TIOYBCHHAS, OOUTAHMSL, SKOJIOTHYECKHE | ONHOULEHUA K npupooe, | ng 11 KIacca,
= BHY TPHOPTAHH3MCHHAS. (axTopel, OHOIOTHUCCKUH | oKpycaioueti cpede BKTFOUAROIIHIA
) DKOJOTHUYCCKHC (DaKTOPBL. | ONTHMYM, OTPAHHYHBAIOIINA | (9KOI02UYeCKOe
£ . TEOPETUIECCKA
= Knaccudurarms (mMuTHpYIOIIHI) (hakTop. gocnumaniue).

MaTepuabl

'f JKOJOTHIECKUX (axTopos: | XapakTepu3oBaTh YCIOBHSI ¢ Marcphayet,
5 A0HOTHYCCKHC, OHOTHYCCKHE H | CPE OOUTAHMA OPTAHH3MOB, | —MHTepec K Ipupoae SaaHm "
3 aHTponoreHnsie.  JeHCTBHE | KIacCHPHUUPOBATH H|um npupomabM | TCCTHL ¢
E JKOJIOTHICCKAX (DAKTOPOB HA | XapaKTCPH30BAThH ABICHUAM, ABTOMATHICCK
e OpPTaHU3MBIL. OKOJIOTHYCCKHE  (DAKTOPBL | —OepeskHOE, ol TPOBEPKOU
% JleMOHCTpALUH: AOHOTHYCCKHC, OHOTHYCCKUC | YBAKATEIHLHOE MPaBHJIBHOTO
= Ta6ﬂul¢bl U cxembvl: <<Cpe/:[I>I Hu AHTPOIIOTCHHBIC. | OTHOIICHHC K MPHPOAC OTBETA, 000
E OOHTAHIT OPTaHU3MOB OnuceBaTh ACHCTBHC | W BCeM (opMaM XKH3HH, | «AKnace»
& JKOJIOTHICCKHX (DAKTOPOB HA | — MOHUMAHHC
& OPTAHH3MBI. AKTHBHOH pomm
S Xapakrepu3oBaTh YEJIOBEKA B IPUPOAE;
5‘ OCODEHHOCTH CTPOEHHS M | —CHOCOOHOCTh
5 SKU3HEACATCIIFHOCTH 0CO3HABaTh
N pacTCHMH H  JKHBOTHBIX | 3KOJOTHYCCKHE
— Pa3HbIX cpel OOUTAHUS POOIEMBbI

AOHMOTHUCCKHE (daxroper. | PackpeBare  coacpiKaHHC VYueOnsiii

CBET, TEMIIEPATypa, | TCPMHHOB M TOHITHIH: OHJIAMH-KYPC

BIAXKHOCTh. (POTONCPHOTU3M. | AOHOTHICCKUE (akTopsr, s 11 xnacca,
= HpI/I(EHOCO6J'IeHI/I}I OPTAHH3MOB | (POTOMICPHOTUBM, BKTFOUARO I
- K JCHCTBHIO A0MOTHYCCKUX OmorormuecKue PHUTMBL.
- 9 TEOPETUIECCKA
- (haxTOpOoB. Buonormiacckue | AHATM3HPOBATh  ICHCTBHC
A € MaTCpHAIHI,
) PHTMBL CBETA, TEMIIEPATY PbI,
£ JleMOHCTpanum: BIAYKHOCTH HA OPTAHU3MBI M safanus 1
= Tabauyol u cxemel: | TPHBOIUTH IPHMEPBI TECTBI ¢
Q «DoToTIEpHOAH3MY . TIPUCTIOCOOTICHHOCTH aBTOMAaTHICCK
?, JlaboparopHsie W | OPraHU3MOB. [TpoBoauTs ol TPOBEPKOU
QE’ MPAKTHYECCKHE paboTel: | OHOJIOTHUYECKHE MPABUJIBHOTO
‘E Jlabopamopnas paboma Ne 10. | HaOmoaeHust u o(HOpMIATH otBeta, 000
€ «Mopdoonormieckue 5 PE3yIBTATHI  TPOBEIEHHBIX «AKnace»

‘ 0COOCHHOCTH PACTCHHH W3 | HAOMOACHHI

[\
y—
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Buotnyeckue ¢paxropsl. Buner | PackpeiBare  comepkanme | Bocnumanue
OMOTHIECKIX TCPMHHOB W  TOHATHH. | YeHHOCMHO20
B3AMMOACHCTBHIA: OmoTHIeCKHC (akTopsl, | omuouLenus K npupooe,
KOHKYPCHIHSA, XHWIIHHYCCTBO, | XHIMHUYCCTBO, MAPA3HTH3M, | OKpycaroujeli cpeoe
cuMOno3 ®  ero  (hOpPMBL | KOHKYPCHIHS, MYTYalIH3M, | (IKoJI02U4ecKoe
= ITapasurtusm, KoOTepauus, | CHMOHO03, KOMMCHCATIM3M, | gocnumanue).
= MyTyajam3M, KOMMCHCAJIH3M | HAXJICOHHICCTBO,
a (KBapTHPAHCTBO, KBAPTHPAHCTBO, —TOTOBHOCTh K
= HAXJICOHUYECTBO). AMCHCAIN3M, HCHTPAIH3M. JIMYHOMY YYACTHIO B
2 AMEHCATN3M, HEHTpamu3M. | XapakTepus3oBaTh 3KOJOTHYECKUX
-f 3HaJcHHE OHOTHYCCKUX | OHOTHYCCKUE (AKTOPBL M | IPOEKTAX,
% B3aHMOJICHCTBHH I | BHIBI B3aMMOOTHOIICHMH | —IOTPeGHOCTH H
E CYLICCTBOBAHMS OPTAHAU3MOB B | MEXKIY OPTaHU3MAMM; | CTPEMICHHE
S TPUPOAHBIX COOOIIECTBax. TPUBOJUTH MPHUMEPBI | 3a00THUTHCS 0
= JIeMOHCTpAIUH: B3aHMHOH JOMANIHHX IMHTOMIAX,
2 Tabnuysl u cxemol; «[TUIIEBBIC | TPUCTIOCOOICHHOCTH —YyBCTBO
— nenmw» OPTaHU3MOB. OTBETCTBECHHOCTH 34
CpaBHuBATE MEKIy COOOH | ;KM3HB H 3MOPOBBE
BHJIBI OHOTHYECKHX
B3AMMOACHCTBHH
OPTaHH3MOB
DKOJOTHUCCKIC PackpsiBath comepxanue | Bocnumarnue YueOHnbiii
=] XAPAKTCPUCTHKH TOMYJUIIMH. | TCPMHHOB W TIOHATHH. | YeHHOCmHO020 OHMAMH-KYpC
E OcHoBHBIC MOKA3aTCIIU | MOMYJIALHS, YHUCICHHOCTD, | OMHOULEHUS K NpUupooe, ams 11 kaacea,
g | Tomy M YHCICHHOCTD, | INIOTHOCTD,  POXKIAEMOCTD, | OKpyoicaioueti cpeoe BEJTFOUAFOLITHI
2 5 IUTOTHOCTB, POXIAEMOCTh, | CMEPTHOCTS, MPHPOCT, | (IKON02UHECKOe TEOPETHUCCKH
='Q CMEPTHOCTb, TIPHUPOCT, | MHUTpaIHI, IUHAMHKA | gocnumanue).
% & MHET DAL JMHAMHKA | YACICHHOCTH  MOIYJLIIHH. ¢ MaTcpHaiel,
9 S YHCIICHHOCTH NOMYJLIIHMK ¥ ¢& | XapaKTepH30BaTh OCHOBHBIC | —MHTepec Kk mpupoge | SoAaHI 1
E % perymuus. ToKa3aTeNu ulu npupoubiy | TOCTHL ¢
5 2 JleMOHCTpAIHK: IKOJOTHYCCKYIO CTPYKTYPY | sBICHHSM, aBTOMAaTHICCK
2 £ Tabnuywl u cxembl: | TIOTY JISIIIHH, ONMCHIBATE | —OEPEIKHOE, ol TIPOBEpPKOU
:[2’ g «[Tomy nsmmm», MEXaHH3MbI PETYILMHH | yBAXKHTECIBHOS MPAaBUJIBHOTO
% .E <<3aK0H0MepHocm pocra | YHUCICHHOCTH MOITy JIIIHUH OTHOIUCHUE K IPHPOIC OTBETA, 000
f, » YHCICHHOCTH TIOTIY JISIU T U BCeM (DOPMAM JKIBHY, | « GKace»
= = HH(PY30pHH-TY PETBKID) . —TMOHUMAHUE
3 9 JlaGoparopHsic H AKTHBHOM pom
E . | IpaKTHYeCKHe padoTsL: YENOBEKA B MIPUPO/C;
e :1 Hpaxmuuecxas paboma No 4. —CHOCOOHOCTH
¢~ | «lloacuér IUTIOTHOCTH 0CO3HABATH
™ MOy USINUH  Pa3HBIX  BHIOB JKOJIOTHIECKHE
2 pacTeHuiDy IpOOIEMBI

Tema 11. Coo0mecTBa U HIKOJOTHICCKHE CHCTEMBI (9 1)
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20. CoobmiectBa opranu3mos (1 1)

Co00mmIeCTBO OpraHU3MOB —

OHOIICHO3. CTpyKTypHI
OHoLIEeHO3A: BHIOBA,
MPOCTPAHCTBEHHAS,
Tpo(rIecKas (mumesas).
Bungpr-nomunanter. CBsS3H B
OHOIICHO3C.

JlemMoHCTpaLmu:

Tabnuywt u cxemot: «I1AIIEBHIC
nemm», «bHOIEHO3: COCTaB |
CTPYKTYpa».

Obopyoosanue: MO/ICITh-
ANTIIAKAITU A «TumaHbie
OHOIICHOREDY; repOapuii

«PacTuTembHbBIC COOOMIECCTBAY,
KoJutekusa «bHoneHo3»

PackpeiBaTh  CcoAcpiKaHHUE
TCPMHHOB M HOHATHIL
OHOIICHO3, IKOCHUCTEMA,
OHOICOIICHO3, BHBI-

JOMHHAHTBI, 3KOJOTHYCCKAA
HHIIA.

XapakTepu3oBaTh OHOIICHO3
(coo0mIeCTBO), €TO BHIOBYIO,

MPOCTPAHCTBCHHY IO H
TPO(HICCKYIO CTPYKTY PBIL.

OOBICHAT poub
KOMITOHCHTOB OWOIICHO3a B
MO AACPKAHIH ero
CTPYKTYPBI Hu
CYILECTBOBAHHS HA

ONPEACTEHHON TEPPUTOPHH.
OOBACHATD OHOIOTHICCKUH
CMBICIT SAPYCHOCTH H
JUCTOBOH MO3AHKH.
CpaBHI/IBaTI) KOMITOHCHTBI
OHMOIICHO30B, WX BHAOBYIO,
MPOCTPAHCTBCHHY O H
TPO(HUECKYIO  CTPYKTYPHI,
CBSI3H MEKIY OPTaHU3MAMH

Bocnumanue
HPABCMBEHHDIX UVECNE
u DIMUYECKO2O
CO3HAHUAL.

—IIpeacraBrenns o
MOPAJBHBIX HOPMAX H
TPABHIIAX
HPABCTBECHHOTO
TOBCACHHS,
yOCKAEHHOCTD B
TMPHOPHUTETE
00IIEYETOBECUCCKIX
ICHHOCTCH,

—3HAHHUC TPABHIT
BCKITUBOTO TOBCACHHS,
KYJABTYPHI PCUH,
—YyBarKUTe/IbHOE
OTHOLLEHNE K
cobeceiHUKY, ero

B3rnagam

TpeHaxxep
"Obnako
3HAHHH".
Buonorua. 11
kiacc, OO0
"dusukon Jad"

Buonorus. 10-
11 xmacc.
Yy OneHHBIH
YpOBeHs. 14
MOy e
OI'BHY
"UHCTUTYT
cTpateruu
pa3BUTHUS
oOpazoBaxus"
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DKOJOTHYCCKHC cucteMsl | PackpeBare  comepxkanme | Bocnumarnue Ypoxu no
(3rocucremsl). [loHaTne 00 | TepMHHOB M TOHITHI: | YeHHOCMHO20 V4IcOHOMY
JKOCHCTEME M OWOTCOICHO3E. | IKOCHCTEMA, OHOTCOLCHO3, | OMHOULeHUS K npupooe, | TIPEAMETY
OyHKIHOHATBHBIC MPOAYLCHTHI, KOHCYMEHTBI, | OKpYoicaroueli cpeoe "Buonorus”
KOMITOHEHTBI ~ 3KOCHCTEMBI. | PEOYLECHTBL, TPOPHUECCKUE | (IKON02UHECKOE O AOY JI10
MPOAYLUCHTHI,  KOHCYMEHTBIL, | YPOBHH, IMINEBAI LENb U | gocnumanue). " AxanemMus
PEAYLECHTHI. KpyrosopoT | cets, 3KOJIOTHYECKUE MuHIPOCBEIEH
BCIIECTB M IIOTOK 3HEPTHH B | IHPAMMIBL, buomacca, | —HMurepec k mpupoae | w1 Poccun”
sxocucreme.  Tpoduueckue | mpomyKIws, CYKUECCHS. | u HPHPO THEIM
= (TMmeBbIc) ypoBHH | XapaKTepH30BaTh CBOMCTBA | ABICHHAM,
= JKOCHCTEMBI. [lwImeBsie menu | 3KOCHCTEMBI (e€ | —Bepexnoe,
g u cetd. OCHOBHEIC ITOKA3ATCIIH | CHOCOOHOCTh K | YBOXKHTEIHHOE
é 3KOCHCTEMBI: O6momacca, | JIHTETBHOMY OTHOINCHHE K TIPHPOJIE
e MPOJYKIHA. DKOJOTHYECKHE | CAMOIOIICPKAHMIO, _ | mBeem (hopmaMm KU3HH,
& TTHPAMHUIBL: MPOJYKIUH, | OTHOCHTCIBHO  3AMKHYTBIH | — MOHHUMAHHC
g YHCIICHHOCTH, OMOMACCHL. | KPyTOBOPOT BCINCCTB, | aKTUBHOMN poiu
= CsolicTBa 3KOCHCTEM: | HEOOXOIHMOCTD TOTOKA | 4enoBEKA B IIPHPOE;
g YCTOHYUBOCTS, 3HCPrHH). — CHOCOGHOCTB
g = CaMOperyJIsILusL, paseutHe. | CpaBHHBATH MACTOWIIHBIC M | O0CO3HABATH
QE’ ~ CYKHGCCI/I}I. JACTPUTHBIC NMHUIICBBIC LCTH, | 3KOJOTHUCCKHE
€~ | Hemoncrpamumu: Tpo(udecKue YPOBHH | mpoGIeMErL;
% Hopmpemuvr: A. Jx. TeHcH, | 9KOCHCTEMBL. Pazmmuath | —roTOBHOCTB K
= B. H. Cykaués. | mapamMuIbl MPOAYKUMH, | [yrqHOoMY VYACTHIO B
é Tabnuywer u cXembl: | MAPAMHIBL THCICHHOCTH M | 5pooorproeorn
5 «[IpupomHBIe  COOOIICCTBAY, | MHPAMHEIBI OHOMACCHI. npoeKTax
9 «Lemm muraHus», | COCTaBmATh HEMM U CETH
8 «OKOIOrMyeCcKasd MUpaMuIa» | MUTAHHA.
& Tepeuncnars CBOJCTBA
—_ 3KOCHCTEM: YCTOWYHMBOCTB,
o CaMOPETYJIIIKS,  Pa3BHTHC
(cykueccus). OnuceBaTh
MEXaHHU3M TIO/ICPKAHHS
PaBHOBECHS B IKOCHCTEMAX.
Xapakrepu3oBaTh
CYKIIECCHH, BBLIBILITH
MPUYHAHBI u oOmmme
3aKOHOMEPHOCTH CMCHBI
JKOCHUCTEM
ITpupoausie 3KOCHCTEMBL | PackpeiBaTh  comepikaHue buonorus. 10-
OKOCHCTEMBI pPEK M 03Ep. | TCPMHHOB M IOHITHH: 11 xnacc.
T JKocucTeMa XBOHHOTO WM | BOJHBIC 3KOCHCTEMBL, VYriayOneHHbIH
? IMHAPOKOJIUCTBEHHOTO JIECA. OHOTCOIICHORHL, YpOBEHb. 14
= JleMOHCTpanum: (pPUTOIIIIAHKTOH, MOy JIeH
g Tabnuywl u cxembl: | 300IUIAHKTOH, OcHTOC, ®I'BHY
5 «IKOCHCTEMA TyMyC. "UHCTHTYT
% IIMPOKOIMCTBCHHOTO  necay, | [IpuBoauTs TIPUMEPBI cTpareruu
Q «3JKrocHcTEMA XBOMHOTO | NMPHPOAHBIX 3KOCUCTEM pazBuTHA
= neca», «buoneHo3 BOmOEMA». | CBOCH MECTHOCTH. oOpazoBaxu"
g Obopyoosanue: tepbapun u | CpaBHHBaTh HA3CMHBIE H
g KOJUICKIUM ~ PACTCHWH W | BOJHBIC 3KOCHCTEMBI,
= JKHBOTHBIX, TPUHAMIC)KAIINX | OPTraHH3MbL,  OOpa3yrolIue
9 K Ppa3HBIM 3KOJOTHYECKHM | PA3HBIC Tpo(IIecKue
TpyIIIaM OZHOTO BUIA VPOBHH
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24. buoc(epa — rrobanbHas IKOCHCTEMA 3eMITH

(1)

cTpykrypa oumocepst. Kusoe
BEIIECTBO M €r0 (PyHKIHH.
Ocobennoctu Omocgepsl Kak
TII00aTbHOU JKOCHCTEMBI.
JMHAMHYECKOE PAaBHOBECHE U
oOpartHas cBs13b B OHMocdepe.

JlemoHCTpanmy:

Hopmpemur: B. n
Bepranckuit.

Tabmuysr u cxemvr. «OO0IAS
CTPYKTypa 6uocdepon,

«PacnpoCcTpaHEHHE KH3HH B
omnocgepe», «O30HOBBIH 3KpaH
6uocdeprn

omoc(epa, JKHBOC BEIICCTBO,
JHHAMHAYECKOC PABHOBCCHE.
OuenmBath BKIax B. H.
BepHaackoro B CO3AaHME
yucHHA 0 Onocdepe.

Xapakrepu3oBatb  COCTaB
6mocdepsr, (dyHKIHH
JKHBOTO BEIECTBA OHOC(EpbI
U ONpeaciiaTh (Ha Kapre)
00macTH €ro HaWOOJBIICTO

pacIpoCTpaHEHH .
ITpuBoauTs TIPUMEPBI
MPOABICHAA (yHKIDIH
SKHBOTO BCINECTBA
ouochepsl,
OMOTCOXMMIICCKOH
JICSITETEHOCTH YEJI0BEKA.

[Mepeunciars 0COOCHHOCTH
omoc(epsl Kak TIIO0ATEHOH
3KOCHCTCMBI 3CMITH

AHTPOTIOTCHHBIC 3KOCHCTEMBL. | PacKkpriBaTh comepkanue | Bocnumanue VueOHblIit
ATPOIKOCHCTEMBL TCPMHHOB W IIOHSTHI: | mpyooniobus, OHMAMH-KYPC
YPpOOIKOCHCTEMBL. AHTPONOTCHHASL 3KOCHCTEMA, | M8OPYECKO20 s 11 kmacea,
Buonormueckoe H | arpo3KOCHCTEMA, OMHOULEH U K YHEHUIO, | pre s ouarormuid
XO3AHCTBEHHOE 3HAYCHHE | yPOOIKOCHCTEMA, mpyoy, HCUZHU.
arpo3KOCHCTEM u | OmopaszHooOpasue. — IO JIOKUTCITFHOC TCOPCTHICCKH
= YPOO3KOCHCTEM. XapaxkTepu3oBaTh OTHOIICHHUC x | & MaTepHaieL,
= BropasHooOpaszue Kak (PakTop | arpo3KOCHCTEMEI u | yueGHoMy mpomeccy; | SAAAHHA u
é YCTOMYHBOCTH IKOCHCTEM. | YPOOIKOCHCTEMEI, yMeHHe BecTd cebs Ha | TECTHI ¢
g CoxpaHeHHC OMOIOTHICCKOTO | OCOOCHHOCTH HX | YPOKax; aBTOMATUYECK
5 pasHooOpa3us Ha 3emIe. cymiecTBOBaHMS. [IprBOANTL | —IO3HABATCIIBHBIC ol TPOBEPKOU
% JeMoHCTpanHy: MPUMEPBI  AHTPOTIOTCHHBIX | MOTPEOHOCTH; MPABUIBHOTO
o Tabnuywer u cxembl. | IKOCHCTEM CBOCH | MOTPEOHOCTH otBeta, 000
= «ATPOLICHO3». MECTHOCTH, ONMCBIBATH MX | PACIIHPATH KPYTO30P: | (qKnacey
G:) Obopyoosanue:  KOJNICKUUS | BUAOBOH COCTaB H | OpOSABIATH
2 «Bpeauremun BOKHCHIINX | CTPYKTYPY. MF0003HATCITFHOCTE;
é CEIbCKOXO03AHCTBCHHBIX CpaBHMBAaTL ~ COCTaB U | —yMCHHC MPOSIBIATH
j KyJIBTYp» CTPYKTYDPY MPUPOIHBIX | NUCHUNIIMHUPOBAHH
- JKOCHCTEM H | ocTp,
o ArpoSKOCHCTEM, MOCIICI0BATEIBHOCTD
ArPOIKOCHCTCM " HACTOHYUBOCTh U
ypOO3KOCHCTEM i
CaMOCTOATENBHOCTD
B BBITIOJHEHUU
vueOHBIX U yueOHO-
TPYAOBBIX 33,JaHHH
VYuenne B. U. Bepuaackoro o | PackpeiBarh COACPIKAHUE VueOHbIi
6mocdepe. ['panmmpl, COCTaB M | TCPMHHOB W TOHATHH: OHJIAHH-KYPC

ans 11 kmacca,
BKJTFOYAIOTIHIA
TEOPETHUECKHU
€ Marepuabl,
3aJaHUS Hu
TECThI c
aBTOMATHICCK
Ol MOpoBEpKOM
MPaBUJIbHOTO
oteera, OO0
«AKnacc»
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25. 3aKOHOMEPHOCTH CyIICCTBOBAHUS

ouochepsr (1 @)

Kpyrosoporsl  Bemecrs u
OMOTCOXMMHYCCKIE  I[UKIIBI
3JEMEHTOB (YIJEPOAa, a30Ta).
30HATBHOCTH 6uocdepsr.
OcHOBHBIC OHOMBI CYIIIH.

QGMOHC TPALAN

Tabnuywl u
«Kpyrosopor yraeposa B
6uocdepe», «Kpyrosopot
a30Ta B PUPOJCH

cXembl:

PackpeiBaTh  CcoAcpiKaHHUE
TCPMHHOB M HOHATHIL
LIEJTIOCTHOCTh 6mocdepsr,
KpPYTOBOPOT BEILECTB,
OMOTCOXMMHYCCKAE — IUKIIbI
3JIEMEHTOB, 30HAJIBHOCTH
6mocdepsl, OHOMBL
OnwmcsBarh KpYTOBOPOT
BEILECTB,

OHOTCOXHMUYCCKUC ITUKJIBI

a3oTa HW  yIiepoaa B
omocepe. OOBACHATH
MPUAYHHY 30HAIBHOCTH

omocgeprr. [lepeuncnars u
XapPaKTEPHU30BaTh OCHOBHBIC
OMOMBI CynIH 3eMIn

26. YenoseuecTso B 6uochepe 3emumu (1 )

UemoeeuecTBo B OHOc(epe
3emnm. AHTpOTIOTCHHBIC
W3MCHCHHI B Omocgepe.
I'moGanbHBIE  IKOJIOTHUCCKHUC
TMPOOICMBL.

JlemoHCTpanmy:

Tabnuyvl u cxXembl.
«IIpuMepHBIE AHTPOIOTCHHBIC
BO3JCHCTBUA HA NPHUPOIY»,
«Baxueimue HCTOYHUKHA
3arpsA3HEHHS ~ BO3AyXa W
TPYHTOBBIX BOO», «llouBa —

BAOKHEHINAA  COCTABIAFOIIAA
omnocqepor», «DakTopsI
JIeTpaganuu TIOYB»,
«ITapHUKOBBII 3 derT»,
«DakTOpel  PagHOAKTUBHOIO
3arpA3HCHUA 6uocheps»;
Kpacnas KHHTa PO,
H300POKEHU  OXPAHACMBIX

BHI0OB paCTeHI/II\/’I H JKHBOTHBIX

PackpeiBaTh  CcoAcpiKaHHUE
TEPMHHOB M HOHATHIL
AHTPOIOTCHHBIC U3MCHCHUA,
3KOJIOTHYCCKHI KPH3HC,
rI100aIbHBIC TIPOOIIEMBI.
Xapakrepu3oBaTb
Onoc(epHY IO
YEI0BEKA. ITpusBoauTs
MPUMEPBL  AHTPOIOTCHHBIX
H3MCHCHHH B Omocdepe.
OucHuBaTh TOCTICACTBHSA
3arpA3HECHHA  BO3AYMIHOM,
BOJHOW Cpeapl, U3MCHCHUS
KIIMMAaTa, COKpAIICHUS
OmopPa3HOOOpa3HIL.

DopMy ITMPOBATh
COOCTBCHHYI0 MO3HIHUIO IO
OTHOWICHUIO K TJIOOATBHBIM
u PETHOHAIBHBIM
JKOJIOTHYECKUM ITpOOIIeMam,
apryMEHTHUPOBATh CBOIO
TOYKY 3pEHHUS.
HazeiBats
TIOJABJICHHUA
TMPUPOAOOXPAHHON  ITHUKH,
packpeiBaTe 3HAYCHUE
TpoTpecca A MPEOJOTICHIUS
JKOJIOTHIECKOTO KPH3HUCA

poJib

TPHATAHBL

Bocnumanue
HPABCMBEHHDIX UVECINE
u IMUYECKO20
CO3HAMUA.

—IIpeacraBrenna o
MOPAJBHEIX HOPMAX H
TPABHIIAX
HPABCTBEHHOTO
TMOBCACHHS,
yOCKAEHHOCTD B
TMPHOPHTETE
00IIEYETOBECUCCKIX
ICHHOCTCH,

—3HAHUC TPABHIT
BCKITUBOTO TTOBCACHHSA,
KYJABTYPHI PCUH,
—YyBarKUTe/IbHOE
OTHOLLEHNE K
cobeceHUKY, ero

B3rnagam

Ypoku o
V4IcOHOMY
TMPSIMETY
"Buonorus”
OrAOY JI10

" AxagemMus
MuHIpoCBEHICH
usg Poccun"
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27. CoCymeCTBOBAHUE IPHPOIBI H

yenoBeuecTna (1 @)

CocymecTBOBaHHUE PUPOIBI U
yenopeuectsa.  CoxpaHeHHE
Omopa3HOOOpa3Hg Kak OCHOBA
VCTOHYHBOCTH 6uocdepsr.
OcHoBa PanHOHAIIBHOTO
VIpaBICHHUA MPUPOTHBIMH
pecypca

MH H HX HCIOJbB30BAHHUC.
JocTmwkeHHsT  OHOJOTHH |
oXpaHa TPUPOBL.
JleMoHcTpannm:

Tabmuysl u cxemvr: «bruochepa
H YCTIOBEK»

PackpeiBaTh  CcoAcpiKaHHUE
TCPMHHOB M HOHATHIL
PALMOHAIBHOC
MPHPOIOTIOIb30BAHHKE,
YCTOUYHMBOE pasBurue,
KO3BOITFOLIHA.
Xapakrepu3oBarb
PALMOHAIBHOC
HCHOJIb30BAHUE MPHPOTHBIX
pecypcos; OCHOBHBIC
TOJTOJKCHU S KOHICMIHA

YCTOWYHMBOTO Pa3BUTHA

Bocnumanue
mpyoosobus,
MEOPUECKO20
OMHOULEHUS K YHeHUIO,
MpYOy, HCUSHU.
—TIOJIO>KUTEIIHHOC
OTHOMICHHUC K
V4eOHOMY  TIPOLIECCY;
VMCHHE BECTH cedsl Ha
YPOKaXx;
—IO3HABATEIbHBIC
TMOTPCOHOCTH,
MOTPEOHOCTD
pacmmpsTh  KpyTo30p;
TIPOSIBIIATH
M0003HATEIBHOCTD

Ypoku 1o
V4IcOHOMY
MPSIMETY
"Buonorus”

O AOY JI10

" AxagemMus
MuHIpocBemcH
us Poccun"

Konrtponsnas pabora — 14.

PesepBHoe Bpems (1 4.)
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