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MNOACHHUTEJIbHAA 3AIINCKA

HauHas pabouas nporpamma no ouonoruu — 9 kinace. «buonorus. Beenenue B o0myro OHONOrHIO» MOCTPOSHA HA OCHOBE (PYHAAMEHTAJILHOTO
Apa CoAep:KaHHA OCHOBHOro oduwero odpasopaHud, TpeOOBaHMH K pe3yabTaTaM OCBOEHHS OCHOBHOI 0Opa3oBaTeNbHOI MpOrpaMmMbl OCHOBHOTO
obwero o0pa3zoBaHusA, TpeOOBaHHIl K CTPYKType OCHOBHOH OOpa3oBaTeNbHON MNpOrpaMMebl, MPOMHUCaHHBIX B PenepanbHOM TrocyaapCTBEHHOM
o0pa30oBaTeNnbHOM CTaHAapTe OCHOBHOrO obmero obpasopanus, a Takxke KoHuenuun nyxoBHO-HPABCTBEHHOTO Pa3BUTH H BOCHMTAHHUS IPAXKIAHHHA
Poccuu. B Heii Takke yUUTBIBAOTCA OCHOBHBIE WM H IMOJOXKEHHA MPOrpaMMmel pa3BHTHUA U (OPMHPOBAHMSA YHHBEPCAJIbHBIX yueOHBIX NEHCTBUIA
obyuaromuxcsa ma obwero o0pasoBaHus, coOmonaeTcs MpeeMCTBEHHOCTE ¢ MPUMEPHBIMH NPOrpaMMaMH HauyaJbHOTO 00pa3oBaHHA H aBTOPCKO
paGoueii mporpaMMoii (noktopa nen. Hayk B.B IlaceuHuka).

IMpencrasnenHas pabouas mporpaMMa COOTBETCTBYET aBTOPCKOI mporpaMme OCHOBHOrO odumero obpazoBanHua no Oumonorun noa pea. B.B.
IMaceunnka. Cpok peanusaLyu nporpammsl yuebHoro npeamera «buonorusy» 9 knacc — onuH yueOHbIN roa.

B c¢Bs3H ¢ OonpminM o0beMOM H3ydaeMOro MaTepHana padboyas nporpamma rnpenycMaTpruBaeT HEKOTOpble H3MEHEHHS. Y BENHYeHO KOJIMUYECTBO
4acOB Ha H3yueHHe TeMbl «BO3HUKHOBEHHE H Pa3BUTHE SKH3HW» (8 YacoB) 3a cUeT COKpalleHNs 4aCcOB Ha U3YyUeHHE TeMbl « IKOCHCTEMHBIH YPOBEHBY,
TaK KaK 3TOT MaTE€PHaJ YaCTHYHO U3y4aeTcs B NPeAbIAYIINX pa3/ieNnax, a Tak ke B 6 u 7 kynaccax B kypcax «boranuka», «KusotHeie». Komnuuectso
4acoB Ha m3ydyeHHe TeM «[1onyIsIHOHHO-BHAOBOH ypoBeHby, «bruochepHblil yPOBEHB» COKPAIIEHO, TAK KaK aBTOPCKasA MPOrpaMMa paccunTaHa Ha 35
y4eOHBIX Henenb (70 yacom), a B 9 kiacce Tonbko 34 yyeOHble Henenu (68 yacoB). 3TOT MaTepHal YaCTHYHO H3Yy4YaeTcs B MPeAbIAYLIHX pa3zfenax, a
TaK ke B kypcax «botaHuka» (6 knacc), «KusotHbie» (7 knacc). M3aMeHeHUs, BHeCEHHble B paodylo MporpamMy, Takke KacaroTcsd TeMaTHKH
3KCKYpCUH H 1adopaTopHbIX paboT, OPHEHTHPOBAHHBIX HAa KpaeBeAYeCKHIi KOMIIOHEHT.

B nporpaMMe ocoboe BHHMaHue yAENEeHO COAEPKAHHIO, cnocoOeTByroeMY (OPMHPOBAHHIO COBPEMEHHOH €CTeCTBEHHOHAyYHOIH KapTHHBI
MHpa, NMOKA3aHO MPAKTH4eCKOe NpuMeHeHHe Onosorndeckux 3HaHuil. M3yuenue Guosorum mo npeanaraeMoi MmporpaMme NpeanosiaraeT BeACHHE
¢eHoNornueckux HaOMIOAEHHH, ONMBITHHYECKOH W mpakTHueckoil padoTel. [Ind NMOHHMMAHHs YYAIMMMCH CYIHOCTH OHOJIOTHYECKHX SIBJICHHI B
nporpaMMy BBeAeHBl Ja0opaTopHble padOThI, SKCKYPCHM, AEMOHCTpallH OINBITOB, NpoBeAeHHe HaOmoaeHuil. Bce 5TO Haer BO3MOXHOCTH
HAIIPaBJIEHHO BO3/AEHCTBOBATH HA JIMMHOCTb YYALIEroCs: TPEHHPOBATH MAMATb, Pa3BHBATh HAOMIONATENBHOCTH, MBIIUIEHHE, O0y4aTh NpHEMaM
CaMOCTOATENBHON y4eOHOIT NeATeNbHOCTH, COcOOCTBOBATh PAa3BUTHKY JFOOO3HATEILHOCTH U MHTEPECa K IPEMETY.

Llean GnoNorHYecKkoro o0pa3oBAHHA B OCHOBHOW Ikode (OpPMYAMPYIOTCS HA HECKONBKMX YPOBHAX: TNOOANBbHOM, METampeaMETHOM,
JUYHOCTHOM H TIpEAMETHOM, a TaKKe Ha YPOBHe TpeOOBaHHII K pe3ybTaTaM OCBOEHHS COAepkKaHHS MpeIMETHBIX mporpamM. InoGanbHble Leau
Ouonoruyeckoro o0pasoBaHus ABIAIOTCA OOLIMMH AN OCHOBHOM H cTapuieii wkoiabl. OHH ONpeaensaoTcs COUHANbHBIMU TpeGOBaHMAMH H BKIIFOYAIOT
B ceba:

° CONMANH3AMNIY O0Y4aeMBbIX KaK BXOXKAEHHE B MHpP KYJIBTYPhI H COLMAIBHBIX OTHOIIEHHI, 00eCNeYHBaOLIee BKIKUEHHE YYAIHXCS B TY WIH
HHYIO TPYNNY WK OOLIHOCTb — HOCUTENA ee HOPM, LeHHOCTeH, OCBalBaeMBIX B MPOLIECCE 3HAKOMCTBA ¢ MHPOM SKUBOI NPUPOIBI;
o npHoOWeHHe K TMO3HABATENbHOI KyJdbType Kak CHCTeMe MO3HAaBaTeNbHbIX (HAay4HBIX) LIEHHOCTEH, HAKOIUIEHHBbIX 0OLIeCTBOM B cdepe

Ouonorn4eckoil Haykm.
Buonoruueckoe o6pazoBaHie NpuU3BaHO 00ECHIEUHTD:

¢ OpPpHEHTAUHK B CHCTCMC MOpaAJIbHBIX HOPM H LICHHOCTEH: NPpH3HAHHE BBICOKOH LI€HHOCTH JKH3HH BO BCEX NPOABJICHHUAX, 300POBbA CBOCTO H
APYIrux .]'IIOIICF‘I_', 9KOJIOTHYeCKoe CO3HAHKHE H BOCIUTAaHHE JIOOBU K npupoac,



¢ Pa3BHTHE MMO3HABATCJIIBHBIX MOTHBOB, HAlPaBJICHHBIX HA MOJYYCHHE HOBOI'O 3HAHHA O JKHBOU NpUupoae, MO3HABATC/IBHBIX KQUYECTB JIHMHOCTH,
CBA3AHHBIX ¢ YCBOCHHCM OCHOB Hay4YHBIX 3HaHHﬁ, OBJIAOCHHUCM MCETOOAMH HCCICAOBAHHA TMPHUPOOERL, d)OpMI/IpOBaHHeM HHTCJICKTYAJIbHbBIX

YMEHHH;
¢ oOBJIAICHHE KJIFOU€BbIMU KOMIIETEHTHOCTSIMM yueOHO-II03HABATEILHBIMH, HH(POPMALIHOHHBIMY, LUEHHOCTHO-CMBICJIOBBIMH,
KOMMYHHKAaTHBHbIMH,

¢ ¢opmupoBanue y 00y4arOLMXCs MO3HABATENBHOH KYJBTYpPBl, OCBAMBAEMOH B MpPOLIECCEe MO3HABATENLHON AEATENBHOCTH, U 3CTETHYECKOH
KYJbTYPEl KaK CIIOCOOHOCTH K SMOLMOHANBHO-LEHHOCTHOMY OTHOLIEHHIO K OOBEKTaM KHMBOH NPHPObI.

OT160p comep:kaHHs B MporpaMme MPOBEIEH ¢ YUETOM KYJIbTYPOCOOOPAa3HOTo NMoAX0da, B COOTBETCTBHH ¢ KOTOPBIM yUalllHECs JOJIKHBI OCBOUTD
cojep:kaHHe, 3Ha4uMoe A GOpMUpPOBaHHS MO3HABATENbHOH, HPABCTBEHHOH W 3CTETHUYECKOH KyJbTYPBl, COXPAaHEHHS OKpPYXKalolero cpeabl U
COOCTBEHHOTO 30POBbS, AN NOBCEHEBHOM XKHU3HU U NPAKTHYECKOH NEATENIBHOCTH.

IMoctpoenne yuebHoro conepxkanusa kypca Ouonorun cornacio YMK non pea.B.B.Ilaceunnka ocylecTBIs€TCs NOCAENOBATENBHO JOTHKE OT
o0lero K YaCTHOMY C Y4E€TOM peanHu3ali{ BHYTPUNPEIMETHBIX M MEXMpeaAMEeTHHIX CBsizell. B OCHOBY MOJOKEHO B3aMOIAEHCTBHE HAy4yHOTO,
T'YMAaHHCTHYECKOTO, AKCHOJNOTHYECKOTO,  KYJbTYPOJOTHYECKOTO, JIMYHOCTHO-IESTENbHOCTHOTO, HCTOPHKO-NMPOONEMHOIO, HHTErpaTHBHOTO,
KOMIIETEHTHOCTHOTO NOAXOOB.

ConepxaHue Kypca HampaBjIeHO Ha (OPMHPOBAHHE YHHBEPCANBHBIX Y4eOHBIX NeHCTBHI, 00eCnevMMBAIOLINX pPa3BUTHE MO3HABATEIbHBIX U
KOMMYHHKATHBHBIX KauecTB JHYHOCTH. OOydaromiyecs BKJIOYAIOTCS B NPOEKTHYIO H HCCNEAOBATENbCKYIO AESTENbHOCTb, OCHOBY KOTOPOH
COCTaBJIAKT Takue yueOHble NeHCTBHA, KaK. YMEHHs BHAETH NPOOEMBI, CTABHTH BONPOCHI, KiAacCH(PUIMPOBAaTh, HAOMOAATH, NPOBOAUTE yueOHBIE
JKCTIePHMEHTBHI, JeNaTh BHIBOADL, OOBACHATE, JOKA3bIBATh, 3aLUMLIATE CBOH WAEH, JABATb ONpeAeIeHHs MOHATHAM, CTPYKTYpUpPOBATh U Ap. YuallHecs
BKJIIOYAIOTCS B KOMMYHHKATHBHYIO YUeOHYIO NeATeNbHOCTE, re npeodaafaioT TakKe ee BUAbIL, KaK: YMeHHe MOJHO U TOYHO BBIPAKaTb CBOH MBICIIH,
apryMEHTHPOBATh CBOK) TOUKY 3peHus, paboTaTh B rpymnie, NpeAcTaBiaTh H coodmarh HHPOPMALMK B YCTHOI UM NMHCbMEHHOH (opme, BCTynaTh B
auanor u T.4. JlaHHas esTeIbHOCTE CBsI3aHA ¢ BHEYPOUHOH AEATEIBHOCTBIO YHAIHXCA.

MECTO YYEBHOI'O IIPEAMETA, KYPCA B YHEBHOM ILJTAHE
3a 34 pabounx HeneNb ¢ HEAEABHOI Harpy3Koi 2 yaca 1o mia”y 68 4acoB Ha npa3AHUKYU Bhmanaer 2 yaca (01.05,08.05 ), kotopeie Oynyt
KOMITEHCHPOBATBCS 32 CHET Pe3epBHBIX 4acoB. TakuM oOpa3om, 3a ron no rnjaaHy 66 yacos.



INJIIAHHUPYEMBIE PE3YJIBTATHI OCBOEHHS YUYEBHOI'O ITPEIMETA.

HeAtenbHOCTE 00pa30oBaTENbHOTO yUpeskaeHHs B 00yueHHH OHONOTHH AOJKHA OBITh HampaplieHa Ha JOCTHKeHHe 00YHaIOIIUMHCA CEAYIOIIX
JIHYHOCTHBIX Pe3yJbTATOB:
1) 3HaHHE OCHOBHBIX MPHHLMIIOB H MPABIJI OTHOLIEHHS K JKHBOH MpHUpoAe, OCHOB 300POBOTO 00pasa KH3HU H 3A0POBbe-cOeperaoIluX TeXHOJOTHIA,
2) peanusanysa yCTaHOBOK 310POBOI0 o0pasa xU3HY,
3) copMHPOBAHHOCTD NO3HABATENIBHBIX HHTEPECOB H MOTHBOB, HANIPABJICHHBIX HA H3YUEHHE XXUBOH NPHPOAbI, HHTEJIEKTYAJIbHBIX YMEHHH
(DOKa3BIBaTh, CTPOUTD PACCYXKAEHHS, AaHAJH3UPOBATh, CPABHHUBATD, AENATh BHIBOABI U JP.); 3CTETHUECKOTO OTHOILIEHHA K JKHBBIM O0BEKTaM.

Perynarneubie YY /I 0CBOEHHS BBIMYCKHHKAMH OCHOBHOIT IIKOJIBI MIPOTPaMMBbl IO OHOJIOTHH ABJIAKTCA

1) oBlafieHNE COCTABISIIOIHMU HCCNEIOBATENBCKON U MPOEKTHOH NEATENBHOCTH, BKIKOUas YMEHUS BUAETb NPoONeMy, CTABUTh BONPOCHI, BBIABHIATh
TUNOTe3bl, JABaTh ONMpeAesieHNs MOHATHAM, KIacCH(HLHPOBATh, HAONMIOAATh, MPOBOAUTb 3KCTIEPUMEHTHI, IENaTh BHIBOABI H 3aKNIIOUEH,
CTPYKTYPUPOBaTb MaTepual, 00bACHATE, JOKA3bIBATE, 3aLUULIATE CBOH HACH;

2) ymeHue paboTaTh ¢ pa3HbIMH UCTOYHHKAMU OHOJNIOTHUEC-KOH MH(POPMALMH: HAXOAUTb OHONOTHYECKYK) HH(POPMALIMK) B PA3IHYHBIX HCTOYHHKAX
(Texcre yueOHMKa, HAYUHO-TIONYJIAPHOM JIUTEpaTYpe, OHONOTHYECKHX CIIOBAPAX H CIPABOMHUKAX ), AHANH3HPOBATh H OLIEHHBATH HHPOPMALIHIO,
npeoOpa3oBbIBaTh HHPOPMALIUIO H3 OOHOH GOpMBI B IPYyryio;

3) cnocoOHOCTb BBIOUPATh LieJEBbIE H CMBICIOBbIE YCTAHOBKH B CBOMX AEHCTBHAX U MOCTYMKAX MO OTHOLIEHHIO K *KHBOH NpHpOAe, 3A0POBbIO CBOEMY
U OKPYKAIOLL KX,

4) yMeHUe afeKBaTHO HCTIONB30BATh peueBble CPEACTBa A AUCKYCCHH H apryMeHTaUHU ¢BOeH MO3HLHH, CPAaBHHBATh pa3Hble TOUKH 3PEHH,
apTYMEHTHPOBATH CBOIO TOUKY 3PEHHs, OTCTAHBATH CBOK) MO3HLHIO.

ITo3noBaTelIbHBIE Y'Y I[ OCBOCHHA BbINMYCKHHKAMH OCHOBHOMH WIKOJIbI nporpaMmul 1o OHONIOTHH SABIAIOTCA:

1. B no3sHaBaTenbHOIl (HHTEIUIEKTYAILHOHN) chepe:

* BbIAENIEHHE CYLIECTBEHHBIX MPU3HAKOB GHOJOTHYECKHX OObEKTOB (OTIIHYHTENBHBIX MPH3HAKOB KUBBIX OPraHM3MOB; KJIE€TOK U OPraHH3MOB
pacTeHHIi, )KHBOTHBIX, FPHOOB 1 GaKTepuil, OpraHu3Ma 4eNoBeka;, BUAOB, DKocHcTeM; Grocdephl) H npoLeccoB (0OMEH BELIECTB U NPEBpalleH He
3Hepr1m, MHTAHHE, AbIXAHHE, BBIACJICHHE, TpchnopT BCIECTB, pOCT y pa33PITPIe, pa3MHO}KeHPIe, pel"}’J’lHHI/Iﬂ XXH3HEACSTCJIBHOCTH opraHH3ma;
KPYTrOBOPOT BEIIECTB H NPEBPAILEHHE JHEPTHH B IKOCHCTEMAX ),

* NIpHBENEHNE NOKA3aTeNbCTB (ApryMEHTALHs ) POACTBA YEJIOBEKA ¢ MIICKOTMTAIOLIMMH SKMBOTHBIMU; B3aUMOCBSA3H YeIOBEKa H OKPY/KaKoLIell cpeabl;
3aBHCHMOCTH 3J0POBbS YeIOBEKa OT COCTOSHHS OKPY:KaIoLIeil cpeabl, HeOOXOAUMOCTH 3aLUThI OKPY KAIoWeH cpenbl; cOONoaeHs Mep
npodunakTHKY 3a00NI€BaHNI, BBI3BIBAEMBIX PACTEHUAMH, )XHBOTHBIMH, OakTepusamuy, rpubamMy M BUPyCaMH, TPaBMaTH3Ma, ctpeccos, BUU-undexuum,
BPeHbIX NPHBLIMEK, HAPYLIEHHS OCAHKH, 3pEHHA, CIyXa, HH(PEKLMOHHBIX H NPOCTYAHBIX 3a00eBaHuI;

+ k1acciuKaLHs — onpeneieHue NPHHAMIEKHOCTH OHONOrHYeCKHX OOBEKTOB K ONpeneNeHHOM CHCTeMaTHIECKO rpynne;

+ OOBSACHEHHE POJH OHONIOTHH B MPAKTHYECKOM AEATENBHOCTH NIoAeH, MeCTa 1 POJM YeloBeKa B NpHpoe, poACTBa, OOLIHOCTH MPOHCXOKACHNA U
3BOJIFOLIMN PACTEHHH H XKHBOTHBIX (HA MPHMEPE COMOCTABJICHHS OTACNBHBIX IPYII); POJIH Pa3IMYHbIX OPraHH3MOB B JKH3HH Y€JOBEKA, 3HAYCHUA
OHOMOrHYEeCKOro pasHOOOpa3 st AN CoOXpaHeHHs OHOChepsl; MEXaHH3MOB HACIIECTBEHHOCTH U H3MEHYHBOCTH, NPOABJIEHHS HACIEACTBEHHBIX
3afoneBaHuil y yeaoBeka, BHAOOOPa3OBaHNA U MPUCIOCOBTEHHOCTH,

* pasJiHueHre Ha TabNHLAX YacTell 1 OPraHOMAOB KJIETKH, OPraHOB i CHCTEM OPraHOB YeNOBEKa; Ha JKHBBIX 00beKTaxX ¥ Tabauuax OpraHoB UBETKOBOTO
paCT CHHS, OpFaHOB H CHCTEeM Opl"aHOB JKUBOTHBIX, paCT eHHI‘:I pa3HbIX OTHACJIOB, JKHBOTHBIX OTACJIBHBIX THIIOB H KJIACCOB, Haﬂﬁonee paCl'lpOCTpaHeHHbIX




pacTeHHH U JOMALIHHX )KHBOTHBIX; CheOOHBIX U SAOBUTHIX FPHOOB; OMACHBIX 115 Y€JIOBEKA PACTEHUI H JKHBOTHBIX,

* cpaBHeHHe OHONOTHUECKHX OOBEKTOB U MPOLIECCOB, YMEHHE AeNaTh BHIBOABI H YMO3aK/IIOUEHH HAa OCHOBE CPaBHEHHS;

* BbIABJICHHE H3MEHYHBOCTH OPraHHU3MOB; MPUCIIOCOONEHNI OPraHU3MOB K cpefie 00MTaHKsA, TUIOB B3aUMOACHCTBYA Pa3sHbIX BUAOB B 3KOCHCTEME;
B3aHMOCBA3€i MeXAy 0COO@HHOCTAMU CTPOSHUS KJIETOK, TKAHEH, OPraHOB, CHCTEM OPraHOB H X (PyHKLMAMH,

* OBJIAZICHHE METONAMHU OHONOrHYecKOil HayKu: HabmoaeHne U onucaHne OHOJOrHYeCKHX OOBEKTOB U NPOLIECCOB, MOCTAHOBKA OHOIOrHYECKHX
IKCMEePUMEHTOB U 00BACHEHHE UX Pe3yNBTaTOB.

2. B LIeHHOCTHO-OPHEHTALIMOHHON cdepe:

* 3HAHHE OCHOBHBIX MPABHJI TIOBEJIEHHS B MPUPOAE H OCHOB 30POBOTO 00pa3a KH3HH;

* aHANH3 H OLeHKA MOCEeNCTBUI IeATeNbHOCTH YeJOBeKa B Mpupoae, BIUAHUSA GaKkTOPOB pHCKa HA 3IOPOBbE YENIOBEKA.

3. B cepe TpyooBOH AeATENBHOCTH:

* 3HaHHe U coOMaeHNe npasui paboTel B kabuHeTe OHonorumy;

» cobmonenue npasua paboTsl ¢ OHOJOrHYECKHMH NPHOOPAMH U HHCTPYMEHTAMHU ([IPEnapOBaibHbIE HIJIbI, CKAJIBIENH, JIYIbl, MHKPOCKOIIbI),
4. B chepe pusznueckoii feITENbHOCTH:

* OCBOEHHE MPHeMOB OKa3aHUs MepBOH MOMOLUH NPH OTPaBJICHUH SOOBHTBIMU rpubaMu, paCcTeHUAMH, YKyCaX KHBOTHBIX, MPOCTYOHBIX 3a00eBaHHAX,
0KOrax, 0OMOpPOKEHUAX, TPABMaxX, CMACeHHH YTOMAKLIErO; PAIlHOHAIBHON OPraHU3alHY TPYAA U OT/bIXa, BHIPAIIHBAHUA U PA3MHOXKEHUS
KYJIBTYPHBIX PACT€HHH U JOMALIHHUX JKHBOTHBIX, YXO/a 32 HHMH, NIPOBEeACHUA HAOMOASHHIT 3a COCTOsHHEM COOCTBEHHOTO OpPraHu3Ma.

5. B scrernveckoii cepe:

* OBJIAZICHHE YMEHHEM OLEHHBATD ¢ H3CTETHYECKOH TOUKH 3PEHHA OOBEKThI JKUBOH MPHPOBL.




OCHOBHOE COJAEP)KAHHE YUEBHOI'O KYPCA

Bnonorus. Beegenue B 001y10 0HONIOrHIO
9 knace

Beeaenue (3 vaca)
Buonorus Hayka 0 >xuBO#i npupoae. 3HaueHne OHOMOrnuUecKux 3HaHuil B COBpeMeHHOM xu3Hu. [Tpodeccun, casannbie ¢ Guonorueit. Meronp!
uccnenosanus uonornu. IlonsaTHe «xu3HbYy. COBPEMEHHBIE HAYUHBIE NPEACTABIEHH O CYIIHOCTH XH3HH. CBONCTRA )XHBOTO. YPOBHU OPraHH3aL{ HH
JKUBOU MPHPOIBIL.
Hemoncmpayuan
IMopTpers! y4eHBIX, BHECIIHX 3HAUUTE/IbHBII BKJI/] B pa3BUTHE OHONOTHYECKOH HAYKHU.
Ilpeomemnnie pe3yrvmamst
Yuawueca oonocnst 3name.
— CBOICTBA JKHBOTO,
— METObI HCCAENOBAHUA OHOIOTHH;
— 3HaueHHe OHONOrN4YeCKUX 3HAHHI B COBPEMEHHOM KH3HH.
Yuawueca oomicnst umems npedcmasaenue:
— 0 OHOJIOTHH, KaK HayKe O KUBOM MPHPOAE;
— 0 npoeccHsX, CBA3aHHBIX ¢ OHONOTHeH,
— 00 YpOBHEBOIH OpraHU3aluH XUBOI MPUPOABI.

Pazgen 1. Monexkyasipusiii yposenb (/0 vacoe)

OO0was XxapakTepHCTHKa MOJISKYIAPHOTO YPOBHSA OpraHu3aluu kuBoro. Coctas, CTpoeHHe H GYHKUUH OPraHMYeCKUX BEIIEeCTB, BXONAILUX B COCTaB
’KMBOTO: YITIEBOIbI, JUITHABL, O€JIKH, HYKJICHHOBBIE KHCIOThI, AT® 1 Apyrue opraHu4eckHe coeAHHeHHs. BHOMOrHYeckHe KaTanu3aTopbl. BUPYCHI.
Hemoncmpayusn

CxeMbl CTPOSHHSI MOJIEKYJI XHMUMECKHX COEIHHEHUI, OTHOCAIIMXCSA K OCHOBHBIM IPYIIIaM OPraHHY€CKUX BEIIECTB.
Jabopamopnsie u npaxmusueckue pabomet

PacuenneHue nepokcuaa Boaopoaa GpepMeHTOM KaTana3oil

Ilpeomemnnie pezyrvmamsi:

Yuawueca ooaxcner:

— 3HaTh COCTAB, CTPOEHHE U (PYHKLUUH OPraHHYeCKHX BELIECTB, BXOOIILMX B COCTAB KHBOTO,

— UMeTh MepBOHAYaIbHbIE CHCTEMAaTH3HPOBAHHbIE NIPEACTABICHHS O MOJIEKYISPHOM YPOBHE OpPraHH3aLHK ;KUBOTO, O BHPYCAX KaK HEKJIETOUHBIX
dopmax >xusHu;

— MOJIYYHUTB OMBIT HCTIONB30BAHHS METOIOB OHONOMYECKOI HAyKH U POBEACHHS HECIOKHBIX OHOJOTHYECKHX KCIIEPUMEHTOB /AJIS H3YY €HHUS
CBOWCTB OpraHHYeCKHX BellecTB H PyHKUuil (hepMeHTOB Kak GHONOTHYECKHX KaTalu3aTOPOB.

Pazpen 2, Knerounsiii ypoBeHn (/4 vacoe)

OO0masn xapaKkTepHCTHKA KJIETOYHOIO YPOBHA OpraHu3anuu xkusoro. Knerka — ctpykrypHas u QyHKIHOHAIbHAS €HHHLA KH3HU. MeToab n3yueHus
K1eTkU. OCHOBHbIE NOJIOKEHHA KJIETOUHOH TeOpHH. XHUMHUYECKHH COCTAaB KIETKH H ero NocTosHCTBO. CTpoeHue KineTKH. PyHKLHH OpraHoHIoB
KneTkU. [IpokapHoThl, 3yKapHOTBl. XpOMOCOMHBIH Habop kneTkd. OOMeH BeleCTB 1 NpeBpaLleHHe S3HEPTUH — OCHOBA JKH3HEAEATENIBHOCTH KJIETKH.



OHepreruueckuii OOMeH B KieTKe KIeTKH. A3pobHoe n aHadpoOHOoe ApixaHue. PocT, pa3BuTHe U XKH3HEHHBIH LUK KIETOK. Ob11e noHATHA O
IeJNeHUH KJIeTKH (MUTO3, Meiio3). ABTOTpOdEIl, rerepoTpodbl.

Hesoncmpayun

Mopnens knetky. MukponpenapaTel MUTO3a B KJIETKaX KOPEILKOB JIYKA; XPOMOCOM. MoienH-anMKauy, WUTKCTPHPYIOLINE NeJIeHHE KIETOK.
PacieruieHne nepokcuia BOROPOAa ¢ MOMOIIBK) (PEPMEHTOB, COAEPIKAIUUXCA B )KUBBIX KJIETKAX.

Jabopamopnsie u npaxmusueckue pabomet

PaccmarpuBaHue KNeTOK pacTeHUH U SKUBOTHBIX MOA MUKPOCKOTIOM.

Ilpeomemnnie pe3yrvmamst

Yuawgueca ooaxcnviznams.;

— OCHOBHBI€ METOMBI H3yUeHH KIETKH,

— 0COOEHHOCTH CTPOEHHS KJIETKH 3YKapHOT U MPOKapPHOT,

— (yHKIMH OPraHOUOB KJIETKH,

— OCHOBHBIE TOJIOKEHHS KJIETOUHOH TEOPHH,

— XMMHYECKHIi COCTaB KJIETKH.

Yuauueca oomicnst umems npedcmaeaenie:

— O KJIETOYHOM YPOBHE OPraHH3allH JKUBOTO,

— O KJIETKE KaK CTPYKTYPHO#H 1 (PYyHKIMOHANILHON €ANHHLIE JKH3HH;

— 06 oOMeHe BEeIeCTB 1 MPEeBPaIEHHe YHEPIHH KaK OCHOBE JKHU3HEEATeIbHOCTH KJIETKH,

— O pOCTe, Pa3BUTHH U XU3HEHHOM LIHKJIE KJIETOK,

— 00 0c00EHHOCTSAX MUTOTHUYECKOTO ACNEHHS KIETKHU.

Vuawuecs ooadxcrvl ROIYy UG ONBING.

— HCHOJIB30BAHUA METOROB OHOJIOrMYECKOH HAYKH U MPOBEACHUA HECIOXKHBIX OHOJIOIHYECKHX SKCIIEPUMEHTOB IS H3YYE€HHS KIIETOK JKHUBBIX
OpPraHU3MOB.

Pazgen 3. OprannsmeHHblii ypoBeHb (/3 ¥acos)

becnonoe u nonosoe pasmuoxkeHue opranu3mMos. [Tonossie kuerku. Onnoaorsopenne. HuansuayanbHOe pa3BuTHE OPraHu3MoB. buoreHeTnueckui
3akOH. OCHOBHBIE 3aKOHOMEPHOCTH NEPEAaYuH HACIEeACTBEHHOH HHpopManny. ['eHeTHYeCKas HeNPEPLIBHOCTD XXH3HH. 3aKOHOMEPHOCTH
H3MEHUHBOCTH.

Hesoncmpayun

Muxponpenaparsl AHLEKIETKH H CTIEPMAaTO30UIA XKHBOTHBIX.

Jabopamopneie u npakmuveckue padomol

BrisiBeHHE H3MEHYHBOCTH Opranu3MoB. Ha npuMepe pacTeHHil U JKUBOTHBIX OOHTAIOLIKX B 00JaCTH.

Ilpeomemnnie pe3yrvmamst

Yuawgueca ooasxcnur 3nams:

— CYLIHOCTb OMOTeHETUYEeCKOrO 3aKOHa,

— OCHOBHBIE 3aKOHOMEPHOCTH Nepenayd HacleACTBEHHOH HHPOpMALIHH,
- 3aKOHOMepHOCT H H3BMCHYHBOCTH,

— QCHOBHBIC METOABI CCJICKLIHH paC'TEHI/II‘:I, JKHBOTHBIX H MHKpOOpFaHH?»MOB;



i 00066HHOCTH pa3]31/ITHH MNOJIOBBIX KJIETOK.

Yuawgueca oonoxcnet uniems npedcmasienue:.

— OpraHM3MEeHHOM YPOBHE OpraHH3aLHH KHBOTO,

— 0 Melio3e;

— 00 0CO0EHHOCTSIX HHAMBHAYAJIPHOTO Pa3BUTHA OPraHH3MOB,

— 00 0co0eHHOCTAX GeCnoNioro U MoJIOBOrO pasMHOMKEHHS OPraHU3MOB;
— 00 OMIOAOTBOPEHUH U ero OMOJOTHYECKOH POJIH.

Tema 4. IlonyiauHOHHO-BHAOBOH YPOBEHB (8 4acoe)

Bun, ero kputepuu. Ctpyktypa Buga. [Ipoucxoskaenue suaos. PaspuTHe 3BONIOUHOHHBIX npeacTasieHuil. [lonynauus — 3nemMeHTapHas €IHHHMLIA
sBontoLMU. bopbba 3a cyliecTBOBaHHE H €CTECTBEHHBIN 0TOOP. IKONOTHA KaK Hayka. JKonornueckie Gakropbl U YCIOBUA CPEnEL.

OCHOBHBIE MOJIOKEHUSA TEOPUH 3BOMIOUHH. JIBIDKYIIHE CHITBI 3BOJIFOLIHH: HACIEACTBEHHOCTD, H3MEHUYHBOCTD, O0pE0a 32 CyLIeCTBOBAHHE,
ecrecTBeHHbIi 0TOOP. [IpHcnocobneHHOCTD U e oTHOCHTENBHOCTL. VickyccTBeHHBIH 0TOOpP. Cenexuya. O6pa3oBaHNe BHAOB — MHKPOIBOJIFOLIHA,
Maxkpo3BOIOLUA.
Hesoncmpayun

Tepbapun, KOMIEKIIH, MOIENTH, MYJISDKH PaCTeHHH U XXKUBOTHBIX. JKHBbIE pacTeHus U )KUBOTHBIE. [ epOaprn U KOJJIEKLHH, WUTIOCTPHPYIOLIHE
H3M@HYHBOCTD, HACNECTBEHHOCTD, IPUCTIOCOOI@HHOCTD, Pe3YJIbTAaThl HCKYCCTBEHHOTO 0TOOpA.
Jabopamopneie u npakmuveckue padomol

Nzyuenne mopdonornueckoro kpurepus suga. Ha npumepe pacteHuii 1 )HUBOTHBIX OOUTAIOLINX B CTEIH,

Ixexypeun

IMpu4rHbI MHOTOOOPA3Ha BUAOB B PHPOJE.

Ilpeomemnnie pe3yrvmamst

Yuawueca oonocnst 3name.

— KPHTEPHH BHIA U €ro MOMYJSLHOHHYIO CTPYKTYPY,

— HKOIOrH4ecKHe (HaKTOPbI U YCJIOBUS CPEABI,

— OCHOBHBIE NOJIOXEHHs TeopHH 3BomonuH Y. JlapsuHa,
— OBHKYLIHE CHJIBI SBOJIIOLIHH,

— MYTH OOCTHXKEHHA OHONOTHYECKOTO Mporpecca.
Yumyuecsa oonxncner umems npedcmasnenie:

— O MONYJIAIHOHHO-BUIOBOM YPOBHE OPraHU3aIHH )XHBOTO,
— O BHIE U €ro CTPYKTYpE;

— O BIMAHHH 3KOJIOTHUECKHX YCIIOBUH Ha OPraHU3MBlI;
— O NMPOUCXOXKAEHUH BU/IOB,

— O Pa3BUTHH 3BOJIIOLUOHHBIX NPEACTABJIEHUH,

— O CHUHTETHYECKOH TEOpHH SBOJIIOLNH,

— O MOMYJISLUUH KaK 5JIEeMEHTapHON eJHHHLE 3BOMOLIUHY;
— O MHKPO3BOJIIOLINH,

— 0 MEXaHH3MaxX BHAOOOPa30BaHMS,



— O MAKpOIBONIIOLIMH H €€ HANPABISHUAX.

Vuauuecs donicner noryuunto onsim.

— HCMONb30BaHKA METOAOB OHOJOTHUECKOH HaYKH M MPOBEASHNA HECIOKHBIX OHOJOTHYECKHX 3KCTIEPUMEHTOB A H3Y4E€HHS MOP(OIOrHYECKOTo
KPUTEPHA BHAOB.

Pazaen 5. IkocHcTeMHbIH YpoBeHb (6 vacos)
buoueHo3. DkocucreMa. buoreoueHos. BzauMocesase nonynauui B SuoreoueHose. Llenu nutanud. OOMeH BeLIeCTB, MOTOK W MpeBpalleHHe S3HePTUH B
GuoreoneHose. McKycCTBeHHBIE OHOLIEHO3bI. IKOJIOTHYECKAsA CYKIIECCHS.
Hemoncmpayusn
Konnexuuu, WIMIOCTPHPYIOLIHE 3KONOTHYECKHE B3aUMOCBA3H B OHoreoueHo3ax. Moaent 5KOCHCTEM.
Ixexypeun
buoreouenos.

Ilpeomemneie pezyromamst

Vuawuecs domicnet suame.

— KPHTEPHH BHJA H €T0 NONYJISUUOHHYI) CTPYKTYPY,

— HKOIOrH4ecKHe (HaKTOPbI U YCJIOBUS CPEABI,

— OCHOBHBIE NOJIOKEHHs TeOpuH 3Bomonmu Y. TapeuHa;
— IBHKYLIIHE CHJIBI 3BOJIIOLIHH,

— MyTH AOCTHKEHNA OHONOrHYECKOro Mporpecca.
Yumyuecsa oonxncner umems npedcmasnenie:

— O NMONYJIIUOHHO-BUAOBOM YPOBHE OPraHH3alHH J)KHBOTO,
— O BHJIE U €I0 CTPYKTYPE,

— O BJIUAHHH 3KOJIOTHUECKUX YCIIOBUH HAa OPraHU3MBI;
— O MPOUCXOKIEHUH BUIOB,

— O Pa3BUTHH 3BOJIIOLUOHHBIX NPEACTABJIEHUH,

— O CUHTETHYECKOH TEOPHH 3BOJIKOLIHH,

— O MOMYJISUUH KaK 5J€MEHTapHON €HHHLE 3BOMOLHNMY;
— O MHKPO3BOJIOLINHY;

— 0 MEXaHH3MaxX BHAOOOPa30BaHMS,

— O MaKPOJIBOJIKOLIHHU H €€ HAIPaBJISHUAX.

Vuauuecs donicner noryuunto onsim.

— HCMONb30BaHNA METOAOB OHOJOTHUYECKOH HAYKH M MPOBEACHNA HECIOKHBIX OHOJOTHYECKUX 3KCIIEPHMEHTOB AN H3YU€HHS MOP(hOJIOTHYECKOTO
KPHUTEPHA BHIOB.

Pazaen 6.buocepnblii ypoBennb (/2 uacos)

Buocdepa u ee cTpykTypa, CBOICTBA, 3aKOHOMEPHOCTH. KpyroBopoT BelecTB H 3Hepriu B Guochepe. Fxkonoruueckie KpusHchl. OCHOBBI
PALOHAJIBHOTO NPHUPOAONIONB30BAHHA.

BO3HHKHOBEHHE H Pa3BUTHE JKH3HU. B3raapl, runoTessl H TEOPHH O MPOHCXOKAEHHN XU3HH. KpaTkast HCTOpHS pa3BUTHA OPraHHYECKOrO MUpA.



Jloka3aTenbCTBA HBOJIKOLIMH.

Hesoncmpayun

Mognenu-anmaukauu «buocdepa u uenopek». OkaMeHENOCTH, OTMNEYATKH, CKeJIeThl MO3BOHOUHbBIX SKHBOTHBIX.
Jabopamopneie u npakmuveckue padomol

N3yueHne naneoHTONOMHYECKHX AOKA3ATENbCTB IBONKOLHH.

Ixexypeun

Ilpeomemnnie pe3yrvmamst
Yuawueca oonocnst 3name.
— OCHOBHbI€ THMOTEe3bl BO3HUKHOBEHHSA KU3HH Ha 3eMJie;
— 0co0EHHOCTH aHTPOMOIEHHOTO BO3ASHCTRHE Ha OHocdepy;
— OCHOBBI PALHOHAJIBHOIO NPHPOACTIOIB30BAHNA,
— OCHOBHBI€ STanbl pa3BHTHS KH3HH Ha 3eMJe.
Yuauueca oomicnst umems npedcmaeaenie:
— 0 BuochepHOM YypOBHE OpraHH3aLUH JKHBOTO,
— 0 cpemoobpasyoLLei NeaTeNbHOCTH OPraHH3MOR;
— O B3aHMOCBSI3H XKHBOTO U H&XHUBOIO B OHOChepe,
— O KpyroBopote BewmecTs B Ouocdepe;
— 00 3pomounn Suocdepsr,
— 00 3KONOrM4eCKHUX KPH3UCAX;
— O Pa3BUTHH NPEACTABNIEHU O MPOHCXOKASHHHN XKH3HH U COBPEMEHHOM COCTOSHHH NPOONeMBI,
— 0 JI0KA3aTeNBbCTBAX YBOJIOLINH,
— 0 3HaYeHUH OUOJIOTMYECKHUX HAYK B peLleHHH MpodieM pauHOHANBHOTO NMPUPOAONONb30BaHHUS, 3aLUTHI 300POBb JIIOAEH B YCIOBUAX OBICTPOTO
H3MEHEeHHA SKOJOTHYECKOTO Ka4yeCTBa OKpY KaroWeH cpeabl.
Vuayueca ooncner 0emoncmpuposams:
— 3HAHUE OCHOB YKOJIOTHYECKOI MPAMOTHOCTH — OLIEHHBATH MOC/ECTBHS IESITEIBHOCTH Y€JIOBEKA B IPUPOAE U BIUAHNE HAKTOPOB PUCKA HA
3I0pOBbE YEJIOBEKA, BHIOUPATh LieNeBble W CMBICJIOBbIE YCTAHOBKH B CBOMX AEHCTBHAX M MOCTYIKAX MO OTHOLWIEHHIO K XKUBOI MpHpone, 300pOBbIO
CBOEMY H OKPY:KaIOLIUX, OCO3HABATh HEOOXOAMMOCTb AEHCTBHIT MO COXpaHeHHIO OHOpa3HOOOpa3ns U MPHPOIHBIX MECTOOOUTAaHUI BUAOB PacTEeHHH H
JXUBOTHBIX,

Memanpeomemitste pe3yiromamst;

Vuawueca domicner ymems:

— ONpeAenATh NOHATHSA, (POPMUPYEMBbIE B ITPOLIECCE U3YHYEHHS TEMbI;

— KJIACCH{PHIIMPOBATL U CAMOCTOSITEIBHO BHIOUPATh KPUTEPHHU A KIACCH(pHKALIMY,

— CaMOCTOATENbHO GOPMYIHpPOBATE MPOOIEMbI HCCIIEAOBAHHUS H COCTABIATD MO3TANHYIO CTPYKTYPY OyAyLIEro CaMOCTOATENBHOTO HCCIENOBAHMNA,
— TP BBIMOJHEHHH 1a0OPATOPHBIX M MPAKTUYECKHX padoT BBIOHPATh ONTHMAaNBHBIE ¢OCOOb] ACHCTBHI B paMKax NMPeAIOKEHHBIX YCIOBHI U
TpeOOBaHuii 1 COOTHOCHTb CBOH ACHCTBHA ¢ MJIAHUPYEMBIMH Pe3yJIbTaTaMH,

— (popMyHpPOBATH BBIBO/RI,



— YCTaHABJIMBATh MPUYHHHO-CIIEACTBEHHbIE CBA3H MEXKY COOBITUAMM, SIBICHUAMH,

— MPUMEHATb MOZENH U CXeMBI IUIA pellleHHs YUeOHbIX H MO3HABAaTENbHbIX 3324,

— BJIaAeTb NPHEMaMHU CMBICJIOBOIO UTEHHUsA, COCTABNIATL TE3HCHI U TJIAH-KOHCIIEKTHI MO Pe3yNbTaTaM YTEHHS;

— OPraHHU30BBbIBATb YUEOHOE COTPYAHHUYECTBO H COBMECTHYIO ACATENBHOCTD ¢ YYUTENEM H CBEPCTHHKAMH,

— HCIMOJIB30BaTh HHPOPMALIMOHHO-KOMMYHHKALIHOHHBIE TeXHOJIOTHH NTPH MOATOTOBKE COOOLIEHHH, MyIBTHMEIHHHbBIX NPe3eHTaLHI;
— IEMOHCTPHPOBATh SKOJOrHYECKOE MBILIJIEHHE U TIPUMEHATD €r0 B MOBCEAHEBHOMN JKHU3HH.

Juunocmuoie pe3yavinamst ooyuenus
Yuawueca ooaxcner:

— HCTIBITHIBATh YYBCTBO TOPAOCTH 38 POCCUACKYIO GHONIOTHYECKYIO HAYKY;

— OCO3HABaTb, KaKHe TMOCHSACTBUA I OKpYKaloWed cpeabl MOKET UMeTh pa3pyLIUTeNbHas AeATeJbHOCTb YeNOBEKa U MPOABIATh MOTOBHOCTH K
CaMOCTOSTE/IbHBIM NOCTYIIKaM H ASHCTBHAM Ha OJ1aro nmpupo.s,

— YMETb PEAIM30OBLIBATH TEOPETHYECKHUE NTO3HAHHA B IOBCEAHEBHOH XKH3HH,

— MOHUMATb 3HaYeHHe 0OyUYeHHU I MIOBCEOHEBHOM KH3HH U OCO3HAHHOTO BbIGOpa mpodeccun,

— MPHU3HABATH MPaBC KaKAOTO Ha cOOCTBEHHOE MHEHHE,

— YMETb OTCTAUBATh CBOK TOYKY 3PEHMS,

— KPUTHYHO OTHOCHUTBCS K CBOHM MOCTYIIKAM, HECTH OTBETCTBEHHOCTD 34 HX MOC/IEACTBHSL.

TeMaTHKA NPOeKTHOMH AeATeIbHOCTH 00YYAI0OMIHXCS:
Knerku yOuHLB 1 MMMyHHTET
Jlexapcteo ot CITH/Ia.
ITpoTHBOBHPYCHBIE BAKLIMHBI
buoTexXHOMOrHs U MOJy4eHHE MpenapaTos A8 JHArHOCTHKH H JIeYEHHs Pa3IMYHbIX BUPYCHBIX 3abosieBaHui, B T.4. ¥ npotue Bupyca CITH/la B
MPOMBILLJIEHHBIX MaclITadbax.
KommiekcHoe npumeneHne apceHana cpencts B 6opede ¢ BUPYCHBIMH 3a001€BaHHAMH,
6. AHTHI'€HBI - BEIECTBA

el e

]



INIAHUPYEMBIE PE3YJBTATHI H3YUEHHA YUEBHOI'O ITIPEJIMETA, KYPCA
B pesyabTaTe 00yueHHs1 6HONOTHH B 9 KJ1acce BBINYCKHHK HAYUHTCA:

BBINYCKHHK HAYYUTCA:

* XapaKTepH30BaTh 001IMe OHONOrHUeCKHe 3aKOHOMEPHOCTH, HX MPAKTHYECKYIO 3HAYHMOCTD,

* IPUMEHATh METOABI OHONOTHUECKONH HAayKu ANs H3yueHHs: oOumx OHOJMOrH4eCKHX 3aKOHOMEPHOCTel: HaONAaTh M ONHCHLIBATH KJIETKH HA
FOTOBBIX MUKpOMpenapaTax, 3K0CHCTEMbI CBOSH MECTHOCTH;

* JICMOJIb30BaTh COCTABJAIOLINE MPOSKTHOH W HCCIENOBATENbCKONH AEATENBHOCTH MO H3YUEHHIO OOLIMX OHOJOTrHYeCKHX 3aKOHOMEPHOCTEN,
CBOICTBEHHBIX )KUBOH NPUPOAE; NPUBOAUTH NOKA3ATENBCTBA HEOOXOMUMOCTH 3alMThl OKPYXXAKOIIEH CpPenbl, BBIACIATH OTIHYHTENbHBIE MPH3HAKU
YKUBBIX OPraHH3MOB; CYIIECTBEHHBIE MPH3HAKY OHOJIOTHYECKHX CHCTEM H OHOJIOTHYECKHX NMPOLECCOB;

* OPHEHTUPOBATECA B CHUCTEME MO3HABATENbHBIX LEHHOCTEH: OLeHHBAaTb HHPOPMALHIO O AEATENbHOCTH YeNOBeKa B MPHpPOIE, MOJyvYaeMylo H3
Pa3sHBIX HCTOYHHKOB,

* AHAJIU3UPOBATH H OLIEHUBATD NOCIEACTBYA AEATENIBHOCTH Y€JIOBEKA B IPHPOAE.

Boinyckrur noayuum e03mMoxicHOCH b HAYHHMBCA

* GbI0BUCANML 2UNOME3BI O BO3MONCHBIX NOCAEOCMGUAX OCSTMENLHOCHIN YEN0BEKA 8 IKOCUCMEMAX U buochepe;

* QPSYMEHMUPOBANL CE0I0 MOYKY 3PEHUA 6 XO0€ QUCKYCCHYU O OOCYHCOEHUIO 2ROBATLHBIX IKOAOZUYECKUX HPObaeM.



KanenaapHo-remaTHyeckoe NJaHHPOBaHHe
Ha 2022___/2023__ y4eOHbIii roa

IIpeamer buoaorus
Knace___ 9
YMK « buosorusi Beeaenue B 00y ouosioruro. 9 kiaace» B.B.llaceunuk
Ne Jara Tun Heas OcHoBHBIE Bz yueonoii ILirannpyemsbie pe3yabTarbl 00yeHus! Ooopynosaune | /3
Tema YPOR YPOKA BONPOCHI AEARETLHOC TN Tpeavernsie Meranpevernsie | JIHuHOCTHBIE
a COlEP/RAHNS
Brejaenne -3 uaca
Buomorus | 02. buonorus — OnpeaemsroT NOHATHSL, Jasath onpeaencHue | P: ymenue INTo3HaBaTensb-
— Haykao | 09 HAYKa O JKHBOH (opmupyembie B X018 TCPMHUHAM, OMPEACTATh UCTh HBIH HHTEPEC K
JKHBOI npHUpoJE. M3YUCHHS TEMBI: NEPEHHCILATE IAPCTBA. | yhoka | CTABATH CCTCCTBEHHBIM
MPUPOIC ?Halie}me «OHOTOTHS, ﬂ;&;;f}{?:;:;ﬂﬂue 3a7a4H, HaykaM. [To-
OHOJIOrHYECKUX «MHKOJIOTHsD, H HETETDHPOBAHHEIE HCOOXOJHMBIC UISL | HHMAHHE MHO-
3HAHUH B «OpHOTOTH», OHOIOrHuCCK e HAVKH:| €€ AOCTHKEHHSL. roodpasus u
COBPEMECHHOMI «aTmbrOOTHSD», VPOBHH opraumauim IT: ymenue CIHHCTBA JKHBOH
JKH3HH. «mancod0TaAHUKAY, JKHUBOM MATEPHH padoTars ¢ MIPUPOIBI HA
IMpodeccun. «TCHETHKA», XapaKkTCpH30BaTh pa3IHYHBIMU OCHOBAHHH
CBSI3AHHBIC C «Onohuiukay, ;&0;::" OPTaHW3aAAM | yorournkamu 3HAHHH O MPHU-
Omnomorueii «6noxnima»_ e — uH(pOpMALHH, 3HAKAX JKHBOTO
«pagHoOHOTOTHSD?, KIETOMIRL OTJACTATH TTABHOS
«KOCMHYCCKas OHOMOTHAY. | opraHH3MEHHBIH, OT BTOpO-
XapakTepH3yrT MOy JISIHOHHO - CTETICHHOTO.
OHOJIOTHIO KAK HAYKY O BHIOBOH, YMeHHE CTPYK-
JKHBOH MPHPO/IC. 3“00""6“"“}}1‘7‘- TYPHPOBATh
PackpbIBarOT 3HAUCHHE GrOCQepHBIL yueOHbII MaTe-
OHOIOrM4ECKUX 3HAHUH B puan, 1aBaTh
COBPEMEHHOM JKH3HH. onpeeICHUs
TTpHBOAAT MPUMEPBI TOHSTHAM,
npo()eCCHii, CBI3AHHBIX C CaMOCTOSATEITBHO
OHOJIOTHEH. COCTaBIATH
bBeceayror ¢ KOHCIIEKT YPOKa B
OKPYIKAIOIHMH TETPAIH.
(POICTBCHHHKAMH, K: ymenne
3HAKOMBIMH, BOCIIPHHHMATH
CBEPCTHHKAMH) O HH()OPMALHUIO HA
nmpo(heCcCHsX, CBA3AHHBIX C CIIYX.
OHOIOTHEH.
["OTOBAT MPE3CHTALIHH O




mpodecCHAxX, CBA3AHHBIX C
OHONOrHEH, HCMOMb3YA

KOMIBIOTEPHEIS
TEXHOIOT HH
MeTtoap! 03. IMonarue o Hayke. | OnpenesmoT MOHATHA, HA?BIBATH METOIBI P: ymenue Vuursca
uccnenosa | 09 MeTtoaer (opMHUpYEMBIE B XOAE H3YUCHHS KHBOH ONpPEASTATD UETH HCIONIBb30BATh
HUA B HAYUHOTO H3VUCHUS TEMBI, «HAYKa». | NMPHPOABI padoTHl, CBOH B3IJIATBI
Gnonorun MO3HAHHA. 3TANBl | «HAYMHOE HCCACTOBAHHE», | XapaKTepH30BATH MIAHHPOBATh HA MHD 1111
HAYUHOTO «HAYHBIH METOY, METOIbI 3TaNHI €€ BhI- O0BACHSHHA
HCCIEIOBAHHA «HAYMHBIH (aKT>, HCCICTOBAHHA B MOMHEHHA H PABTHYHBIX
«HaOJIFONICHHEY, OHONOrHH: OLICHHBATH IO- CHTYaLHH.
«IKCTICPHMEHT, HaGmoaeHue, JTyMEHHBIC PRILCHHA
«THIOTE3A». «3AKOHY. SKCNECPHMEHT, PE3VIABTATEL BOSHHKAIOIHX
«TCOPHA». CPABHEHHE, IT: ymeHue mpodneM u
XapakTepH3YIOT OCHOBHBIC | ONMHCAHHE. padorath C H3BJICUCHHS
METOIBl HAYYHOTO HCTOPHYCCKHI PASTHYHBIMH YKH2HEHHBIX
MO3HAHHA, 3TANBI METOH; OCHOBHBIE HCTOMHHKAMH YPOKOB
HAYYHOT'O HCCICAOBAHHUS. 3Tanbl HAYUHOTO HHPOPMAIHH,
CaMOCTOATENILHO HCCIICAOBAHHA. OCYIIECTBIATh
(opmyaapyOT MpodaemMel CMBICIIOBOC
HCCNICTOBAHMA. YTCHHE, OTACIATh
CoCTaBIAIOT MO3TANHYEO IJIABHOE OT
CTPYKTYPY OyIyIuero BTOPOCTENECHHOTO,
CAMOCTOATEIBHOTO ONpe AeIIATh
HCCICAOBAHUA KPUTEPHH 115
XAPAKTEPHCTHKH
MPHPOJHBIX
O0BEKTOR
K: ymeHne
BOCIIPHHHMATh HH-
(Jopmanmo HA
cmyX. paboTarts B
COCTABE
TBOPUECKHX TPYNN
Cymmocts | 09. CyImHOCTD OnpenenstoT NOHATHSL. Ha3bIBATH OOIIIE P: yMeHue Oco3HaBaTh
SKH3HH H 09 MOHATHA (popMHpYEMBIE B XOAE NPH3HAKH (CBOHCTBA) | OMPEACIATE LENb CBOH HHTEPECHI.
CBOICTBA <GKH3HB, H3VMEHHSA TEMBI: <OKH2HBY», | JKHBOTO OPTAHH3MA paboTsl, HAXOJUTb H
JKHBOTQ CeoiicTBa <«OKH3HCHHBIE CBOHCTBAY. XapaKkTepH30BaTh NIAHHPOBATh H3YuaTh B
JKHBOTO. YPOBHH | «OHOIOTHMECKHE CBOICTBA YKHBOTO JTAMNEI €€ BhI- yueOHUKAX
OpraHH3aLHH CHCTEMBI», «OOMEH OpraHu3mMa (Ha MOJIHCHHA H MaTepHan (13




JKHBOH TPHPOBI | BEIIECTB», IPOLECCHI KOHKDPETHBIX OLICHHBATH TIO- MAKCHMYMa),
OHOCHHTE3a M pacrajay., IPHMEPAX); JIYICHHBIC HMCHOLIHI
«pa3aApakKHMOCThY, TPOBOIHTh Pe3yabTaTHI OTHOIICHHE K
«Pa3MHOKCHHEY, CpaBHCHHE kUBOH U | [T CBOHM
«HACTICACTBEHHOCTbY. HEKHBOH MATCPHH, YMmeHue, HHTEpEecaM.
«H3MCHYHBOCTBY, CPaBHHBATS,
«Pa3BHTHE», KYPOBHH Kraccu(puuupoBar
OPTraHM3ALHH KHBOTOY. b ¥ 00001ATH
JIal0T XapaKTepPUCTHKY HOHATHSA
OCHOBHBIX CBOHCTB :KOMMYHHKATHBHBI
JKHBOTO. e YV
OOBACHIIOT MPHYHHBI OrcranBaTh CBOK)
3aTPYAHCHUMH, CBA3AHHBIX TOYKY 3PCHHSL
C OmpeaeACHHEM MOHATHA MPHBOAUTD
<OKH3HBY. ApryMCHTBL
[TpHBOAAT MPHMEPHI TOATBEPIKAAS UX
OHOOrHYECKUX CHCTEM (paxrammu.
Pa3HOro YPOBHS YYUTCH KPUTHYHO
OPraHU3aLNH. OTHOCHTBCS K
CpaBHHBAKOT CBOHCTBA, CBOEMY MHCHHIO, C
NPOSIBIIFOLHECH ¥ JOCTOHHCTBOM
00BCKTOB YKHBOH H NPU3HABATH
HCIKUBOM TPHPO/IBI OHOOYHOCTD
CBOETO MHECHUS
(ecm OHO TaKOBO)
H KOPPEKTHPOBATh
ero
Moaexyasipublii yposens - 10 qacon
Monexkyas | 12. Oobmasn OnpeaensiroT MOHATHAL. JABaTh OMPEACICHAE  |P: YMCHHCONPCICTATL  |Y YHTHCS peseHTanus
PHBIH 09 XapaKTEPHCTHKA (hopmupyeMmbie B X01€ TCPMHHAM; UCITb PAGOTBL MCIIOTb30BATH CBOHK Y DOBHH
VPOBCHb: MOMEKYJSAPHOTO | M3YUCHHS TEMBI: NePeUHCIATh FURAHMPORITE FLANKCLC BSLIIISL H MED, | pPLAHKSAITAH
i ypoBHa (OprasmecKue . BBINOTHCHHS H 1St OO bACHCHUS BOI1 IPUPOIBI
= OLICHHBATD TOJIYMCHHBIGPA3 THYHBIX
XapakTepu OPraHM3aluH BEILECTBA», «OCIKI», MPEOSAAAOMIE B e sy CrTyawii, permeHns
CTHKA #KHBOTO. «HYKJICHHOBBIC KHCIIOTBI», | COCTaBE JKHBBIX TT: ynictie PAGOTATS C [BO3HAKAIOMIAX
OprasuyecKkne «YTJICBOABD), «IKUPBI OPraHH3MOB, HX a3 THHBIMH mpoGaeM
BCINECTBA: OClmKky, | (JIMIHIBI)», CBOICTBA M 3HAYCHHC THHKAMH M3BIICUCHHUS
HYKJICHHOBBIC «OHOMOIHMEPBD?, XapaKkTepH30BaTh (popyrargm. PRKH3HCHHBIX YPOKOK
KHCIIOTBL, «MOHOMEPBD». OCOOCHHOCTH R APCEBILETS [y mrses
VIJICBOIBL, JKHPB! | XapaKTepU3YIOT crpocHus nommepos | CHOBOC urenue, [1PHIHABATH
(TMIHABI). MOJCKYIAPHBIH YDOBCHD H BXOJAIIHX B HX A [NARHOC G J}:pg;l;(;pﬁ‘{HBOCTb
TOPOCTEHEHHOTO, 34BCPIICHHOCTY
Buonomumepsl. OpraHH3ALAH JKHBOTO. COCTaB MOHOMCPOB CBOMX B3TJIAI0OB HA




Monomeps! OnHCBHIBAKOT 0COOEHHOCTH til‘[peﬂCJIHTb MHP, BO3MOKHOCTD
CTPOCHHSA OPraHHYECKHX PHTCPHH OJ1g MX H3MCHCHHA
BELECTB KAK XapaKTEPHCTHKH
OHOMOMHMEPOE. [TPHPOIIHRIX
OOBEKTOB
OOBACHAIOT MPHMHHBI
H3YUECHHSA CBOHCTB K ymenue
OPTaHHMECKHX BCIUCCTB BOCIPHHHMATH HH~-
HMEHHO B COCTABE KJICTKH, (DOPMALIHIO HA CITYX,
pa3HoOOpasHs CBOHCTE PadOTAT B 00CTABe
BUOTIONHMEPOR, BXOIALIHX [IROPECCIH TPYTHL
B COCTaB JKHBBIX
OPTAHH3MOB.
AHATHZUPYIOT TEKCT
Y4eOHHKA C LENBIO
CAMOCTOATEIBHOTO
BBIABIICHHA
OHONOTHYECKHX
JAKOHOMEPHOCTEH
Yraesoosl | 16. Yrnesoael OnpenensmoT NOHATHS. JABATb ONPEICIICHHE | . OCO3HAIOT H IpesenTanma«
09 VIaeBoasl, HIH JopMHpYEMBIC B X018 TEPMHHAM;, Pweme OCMBICIIHBAIOT Yraesoapn
CAXAPHBL H3YUECHHS TEMBI NEPEMHCIIATD OpPTaHH20BaTh HEQOPMALHIO O
Monocaxapuasl. | «¥TJISBOIBI, HITH BelecTEa, BXOIUILIIH§ BAITIOTHCHHE xapaRTeprlx'
B COCTAB YITICBOAOB. | 3aJaHMH yUMTCIAL OCODEHHOCTAX
Aucaxapuiel CaXapHIBD. OCHOBHBI¢ (PYHKIMU | PasBHTHE HABBIKOB | YIILICBOIOB
TMonucaxapuzpt «MOHOCAXAPUIBD?, YIICBOMOB. IPYNNbl | CAMOOLEHKH H ¢a- | Peduiexcupyror,
«AHCaXapHABD). VIJICBOMIOB MOAQHAIH3a OIICHHBAKT
TIONTHCAXAPHIBD?, XapaKTepH30BATh II'yMeHHE AaBaTh PE3VILTATH
«pubozar, OCODECHHOCTH ONPETICTICHHS JACATEIBHOCTH
«IE30KCHPHE03. CTPOCHHA YIJIEBOJOB. | MOHATHAM.
«TMOKO32», «(PPyKTO3a», OCHOBHBIC (YHKINH | KNACCHQHIHPO-
YIJIEBOJOB BaTb OOBEKTBI,
«TaNaKTO3a», «Caxaposan, (MpHBOIHTH ONpeeTATS
«MATBbTO32», «JIAKTO3>, TIPHMEPBI). KPHTCPHH 1A
«KpaXMaJl», «TTTHKOTSH». OOBACHATE KIACCH(PpUKALIH
«XHTHH, MPHHALICKHOCTD OOBEKTOB.
XapaKTepH3yIOT COCTAB H YIJICBOOOB K K yMmerne cnyars 1
CTPOCHHE MOTIEKYT OnoMoneKyIamM JATABATE BOMPOCHI
VITICBOMOB, YVHTEITO M OFHO"
KIACCHHKAM
YcraHABIHBAIOT
MPHMHHHO-CIICACTBESHHBIE
CBA3H MEHITY XUMHYESCKHM
CTPOCHHEM, CBOHCTBAMH H
(PYHKIHAMHE YTISBOAOB Ha




OCHOBE AHAJIH3A PHCYHKOB
H TEKCTOB B YUCOHHKE,
IpuBoOIAT MPHUMEPEHI
VINICBOJOB, BXOMAIMX B
COCTAB OPTAHH3MOB, MECTa
HX JIOKaTH3ALHH H
OHOIOTHMECKYIO POJIB

JIMmuae

19.

09

JIunmaer. JKupsr

I'opMOHBI.
OVHKUHH
JUMHOB:

JHEPTreTHYCCKAA,

3amacaroluas.
3ALIHTHAA,
CTPOHTEIbHAL.
peryIATOpHASA

OnpenensioT OHATUA,
(popMHpYEMBIE B XOAE
H3YMEHHA TeMBI:
THIHABD, <OKHPBDY,
KTOPMOHBD»,
«IHEPTETHIECKAs (DYHKIHA
JTHITHIOBY, «3ANACAIOLASA
DYHKIEA THIHIOBY,
«2ammTHAS (PyHKIHA
JTHIHIOBY», «CTPOHTENLHASA
DYHKIEA THIHIOBY,
«PEryIATOPHAA (PYHKIHA
JTUITHIOBY.

JlaroT XapaKTCPHCTHKY
COCTABA H CTPOCHHA
MOJICKY T THMHOB,
YcraHABIHBAIOT
NPHYHHHO-CNICACTBCHHBIE
CBA2H MEXIY XHMHYCCKHM
CTPOCHHEM, CBOHCTBAMH H
(PYHKIHAMHE YTISBOAOB Ha
OCHOBE AHAIH3A PHCYHKOB
H TEKCTOB B YUCOHHKE,
IpuBoOIAT MPHUMEPEHI
JUNUIOB, BXOASLIHX B
COCTAB OPTAHH3MOB, MECTA
HX JIOKaTH3ALHH H
OHOIOTHYECKYO POJIB.
OO0CY’KIAI0T B KJIACCE
mPoOIeMBI HAKOTLUICHHS
YKUPOB OPIraHH3MAMH B
LEIAX YCTAHOBICHHA
NPHMHHHO-CJICICTBEHHBIX
CBA3EH B MPHUpPOAE

JABaTh ONPEICICHHE
TEPMHHAM.
MEPSMHCIIATD
BEILECTBA, BXOIALIHE
B COCTAB MOJIEKY.JIBI
OONBIIHHCTBA
nunugos. Haseisathb
(OYHKUMH JTHITHIOB
XAPAKTEPH3OBATh
OCOOEHHOCTH
CTPOEHHS JIHIHIOB,
X (QYHKLUHHU.

F.yue
OPTAHH20BATh
BBHIIOTHCHHE
PazBHTHE HABLIKOB
CAMOOLIEHKH H Ca-
MOAHAJTH?2A.
IT'yMeHne JaBats
OMPRIETCHIA
MOHATHAM,
Kaaccupuuupo-
BATh OOBEKTHL
OMPEIeNATh
KPHUTCPHH 1,1
KJIACCHPUKALIH
00OBCKTOB
K yneHHE CYLIATD H
SATABATH BOMPOCHI
YMHTRIH H OHO-
KJIACCHHKAM

OCO3HAT H
OCMBICTTHBAKOT
HHOPMALIHIO O
XAPAKTEPHBIX
OCOOEHHOCTAX
JTHIHIOB

Pednexcupyior,

OLICHHBAIOT
Pe3yIbTATHI
JCATENBHOCTH

IIpe3eHTanmA«
JIununen»




4 CocraB u 23, Cocras OnpenesoT NOHATHA, HA3BIBATb MOHOMED FPryvoe OCMBICTTHBAIOT Tabmiua
CTPOCHHE 09 CTpocHHE 0eNKOB. | POpMUPYEMBIE B X0AS 0emnKOBOH MOJICKYTbI OpraHH30BaTh TEMY YPOKa «Benkm»
GENIKOB Benku, win H3VMCHHA TeMBI: «BeNIKH, Hero BBINOIHCHHC Ocosnarot 1 Mornens Genka

NPOTEHHEL HJTH IDOTCHHED, COCTaBJHIOILIE; 3Q7aHHH YUMTCIAL OCMBICITHBAKOT
YPOBHH OPTAHK3ALHH | Pa’BHTHE HABHIKOB | HH(POPMALIIO O
Mpoctere u «MPOCTBIC H CIIOMHEIE OenmkoBOi MONCKYJIBI, | CAMOOLICHKH H Ca- XAPAKTEPHBIX
CHOKHBIC OCNKH. | OeNKm», «AMHHOKHCIIOTBIY, XAPAKTEPH30BATH MOAHAIHA. OCOBEHHOCTAX
AMHHOKHCIOTBL. | «IOJHICOTHI», O0COOGEHHOCTH TT'vMeHHE JABATE OenkoB
MomunmenTua. «MIEPBHYHAA CTPYKTYPA CTPOCHHA MOHOMEPA ONPEIEIEHHA
IepBuyHas. GCIIKOB». «BTOPHUHASL benka u GeKoBOH NOHATHAM,
BTOPHHHAA, CTPYKTYpA GeIKoB», MOJEKYJIBI B LICTIOM; KIACCHHIHPO-
— A p— OOBACHATE MpOLECC BaTh OOBEKTBL
: 00paA3OBAHHA ONpPEeIeATh
YeTBePTHYHAA OeIKOBY, «METBEPTHYHAS NENTHIHON CBA3H, KpUTEPHH 11
CTPYKTYPBI CTPYKTYpa Oe/IKOBY. MPOLeCC KIACCH(HKALIH
fenkos. XAapaKTepH3YIOT COCTAB H obpasoBania GeIKoB 00BCKTOB.
JeHatypanus CTPOCHHE MOJICKY T PasTHYHBIX YPOBHEH
GenKa BeNKOB, PHYHHBL OpTaHH3ALHH. K'yMeHME CITyLIaTh H
BO3MOYKHOTQ HAPYILCHHUS SARBATL BOTPOCE]
MPHUPOAHOH CTPYKTY P Y TSI H OMH0"
. KJIACCHHKAM
(AeHaTypamu) OC/KOB.
IpuBoOIAT MPHUMEPEHI
JeHATYpaumnu Oenkos

5 OyHKIHU | 26. OyHxun 6eNKoB. | YCTAHABIHBAKOT NEPEUHCIATh P: yMeHue OCMBICTTHBAIOT Tabnuua

Genkos 09 CTPOHTENbHAA, MPHMHHHO-CICICTBSHHEIE | (DYHKUHH ONIKOB B OPTAHU30BATD TEMY YPOKA «Benkm»
ABHIATENBHAL, CBA3H MEKITY XHMHYECKHM | OpraHH3Me BBINONIHEHHE Oco3HaroT H Mozems Semxa
TPAHCIOPTHAA, CTPOESHHEM, CBOHCTBAMH H | XApAKTePH20BAThH 32JAHHH YYHTENA. | OCMBICITHBAKOT
JAIHTHASA. ({yHKILAMHE OENTKOB HA OCODECHHOCTH Pa3BHTHE HABHIKOB | HHpOPMAIULO O
PeTyIATOPHASA, OCHOBE AHAJIH3A PHCYHKOB | CTPOCHHA MOHOMEpPA | CAMOOLICHKH M Ca- | XapakTepHBIX
CHIHAMbHAAL. H TEKCTOB B YucOHHKE, Oenka u OeNKoBOH MOAQHAJIH3a. OCODEHHOCTAX
sHepreTuyeckad, | [NpuBogdar mpumepsr MOJICKYJIBI B LICTIOM; I1: ymenne gaBarey | Genkos
KATaJTUTHICCKAS 0eNKOB, BXOMALIHX B O0BACHATD MPOLIECC ONpPEACICHUA

COCTAB OPTaHH3MOB, MECT | oOpazoBaHHA MOHATHAM,

HX JOKATH2AUHH H NMENTHIHOM CBA3H, KIACCH{(PULIHPO-

OHONOTHYECKOH POMH NpoLECC BaTh QOBEKTHL
obpazoBanng OenkoB | ompedendTh
PasMHYHEIX YPOBHEH | KPHTEpHH 11
OPTAHHALHH. KJIACCH(DUKA LIHH

00BEKTOB.




K. ymenue
CIYIIATh H
3232BaTh BOMPOCH
VYHTEIFO H OAHO-
KIACCHHKAM

Hyxneuno
BBIS
KHCITOTBI

30.

09

HyxnenHoBbIe
KHCJIOTBI.
Jeroxcupubonyk
JCHHOBAS
KHCIIOTA, WIH
JHK.
PuGoHyKIeHHOBA
A KHCJIOTA. HIIH
PHK. Asorucreie
OCHOBAHHAL
ANCHHH. TYaHHH,
LHTO3HH, THMHUH,
pgertiiin g
KomnneMeHTapHo
CTb.
TpascroprHas
PHK (TPHK).
Pu6ocomuas PHK
(pPHK).
Hu(opMALHOHHA
a1 PHK (uPHK).
Hyxneorux,
JlBotiHas cnupaib

OnpenensioT OHATUA,
(popMHpYEMBIE B XOAE
H3YMCHHA TEMBI:
«HYKJICHHOBAs KHCTIOTa».
«IE30KCHPHOOHYKIIEHHOBA
A xucaora. uau JTHK»,
«pHOOHYKIIEHHOBAA
kHcaota, wii PHK»,
«Q30TUCTHIC OCHOBAHWD»,
«AJCHUH», «TYAHHHY,
«IUTO3HH», «THMHHY,
«Ypauum»,
«KOMILICMEHTAPHOCTD»,
«rpancnoptHas PHK
(TPHK)», «pubocoMuas
PHK (pPHK)»,
«unpopmaunonnas PHK
(WPHK)», «HyKICOTHIY,
«aeoiHaa cniupane JHK».
JIArT XapaKTePHCTHKY
COCTaBa H CTPOCHHA
MOJIEKYJ HY KIICHHOBBIX
KHCJIOT. Y CTAHABIHBAKOT
MPHMHHHO-CIIC ICTBCHHEBIC
CBA3H MEKTY XHMHYECKHM
CTPOCHHEM, CBOHCTBAMH H
(PYHKIHAME HYKJICHHOBBIX
KHCOT HA OCHOBE AHAITH3A
PHCYHKOB H TEKCTOB B
y4yeOHHKE.

IpuBoOIAT MPHUMEPEHI
HYKJICHHOBBIX KHCIIOT.
BXOIAIIHX B COCTAB
OpPTraHH3MOB, MECT HX

JABaTh ONPEICICHHE
TEPMHHAM,
TMepevucnaTs THITBI
HYKJICHHOBBIX
KHCOT; ()YHKUHH
JHK u PHK; THnBI
PHK. HazeiBats
COCTABIAIOLLHE
mvonomepos JHK u
PHK
XapaKTePH30BATh
OCOOEHHOCTH
CTPOCHHA
HYKJICHHOBBIX
kuciaot (JTHK, PHK),
OOBACHATD MPHHLTHI
KOMILIEMEHTAPHOCTH
; Oynxupn JHK 1
PHK (pasmu4HbIx
o PHK);

P: onpenensmor
uenb pabotsl /7:
OCY IMECTBILTHOT
MOHCK H oTOO0p
HEOOX0AUMOi
HH(OPMALHH

K 3amaroT
BOITPOCHI,
BBIPAYKAKOT CBOH
MBICJTH

Oco3HAHHE
€TUHCTBA JKUBOH
MPHPOIBI HA
OCHOBE ZHAHMI O
HYKJICHHOBBIX
KHCIIOTAX

Ipe3enTaums
«JHK u PHK»,




JOKANH3AUHH H
OUONMOrHYECKO# POJIH.
CocTaBiIoT IWIAH
naparpaga yu4eOHHKA,
Pemaror Guonormyeckue
3aAauu (Ha
MATEMATHMECKHI PACUeT,
HA MPHMEHEHHE MPHHLUHIIA
KOMIUIEMEHTAPHOCTH)

ATD u
IOpyrHe
OpraHHYeC
KHE
COCAHHEHH
A KIETKH

10

AgenosuHrpupoc
(dat (ATD).
AgenosuHgu(oc
dar (AZID).
AJeHO3HHMOHO(
ocar (AMD),
Maxkpo3prudecka
4 CBA3b.
BuramMuHb1
KHPOPACTBOPHMBI
eHu
BOJIOPACTBOPHMBI
e

OnpenensioT OHATUA,
(popMHpYEMBIE B XOAE
H3YMECHHSA TEMBI!
«aneHo3HHTpH(pOCPaT
(ATD)»,
«aneHo3uHANpocdar
(AJID),
«ageHoHHEMOoHOpochaT
(AM®D)»,
«MAKpPO3PTHYECKAA CBA3DY.
“GKHPOPACTBOPHMEIS
BHTAMHHBI»,
«BOZOPACTBOPHMBIC
BHTAMHHBI»,
XapaKTepH3YIOT COCTAB H
CTPOCHHE MOJEKY Bl ATO.
IpuBoOIAT MPHUMEPEHI
BHTAMHHOB, BXOJ/IUHX B
COCTaB OPraHH3MOB, H HX
OHOIOTHYECKOH POJIH.
I'OTOBAT BRICTYIICHHE C
COOOLICHHEM O POJIH
BHTAMHHOB B
(PYHKLHOHHPOBAHHH
OpraHH3Ma YeNIoBeKa (B
TOM YHCIIE C
HCIIOJIb30BAHHEM
KOMITBFOTEPHBIX
TEXHOJOTHIA).
O0CyKIaloT pe3yabTaTHI
pabotsi ¢
OTHOKIACCHUKAMHM

JaBaTh
ONpCACNICHHC
TCPMHHAaM.
TNepeuncnats
COCTABJIAKILHC

HvKIcoTHIA AT®

(AD, AM®D);

pa3IuYHBIE TPYIINBI

BHTaMHHOB
XapaKTepH30BaTh
0COOSHHOCTH
cTpoe-

HHA MOJIEKYJIBI
AT® (AJ1D,
AM®); ce
CBOIiCTBA H
(pyHxUHH
(0OBACHATP poNb

MAaKpO3PruyuecKoi

CBA3H).

P
KOPPEKTHPYIOT
CBOH 3HAHHA

IT: aHamu3upyIoT
MONYUEHHBIE
3HAHHA,
BBLACTIAIOT
I1aBHOE,
BTOPOCTENEHHOE
P oLleHHBaIOT
COOCTBEHHBIE
PEIVIBTATHI

K BpIpaxaior B
OTBETAX CBOH
MBICTTH

Pednexcupyio
T, OLCHUBAKOT
PE3YABTATHI

JACATC/IbHOCTH




Buonormyec| 07. Monartue o OnpenesoT OHITHA IaBaTh P Ocosnaroru | Tabnuna
KHE 10 KATAIH3aToOPax. (dopMUpYEMBIC B XOIE OMpeAcNeHHE KOPPEKTHPVIOT | ocMEICHHBaIOT | «bemku»,
KATAITH3ATOP Buonormieckue H3YMEHHS TEMBI: TEPMUHAM. CBOU 3HAHUA HH(popMaLKH 0 | MPOOHPKH,
B KATAJH3aTOPBL, «KATANH3ATOP», Tepeuncnats K B3aMMOOLICHKA | XapaKTepPHBIX | MEPOKCHT
depmenr. «(epMeHT», (dakTopHL, IT: aHaNMM3UPVIOT | OCOOCHHOCTAX | BoJopoJa,
KodepMeHTr. «KODEPMEHT». «akTHBHBI | OOCCMEYHBAIOLIHE MOJIVICHHBIE KaTanu3aTopos | kaptodens
AKTHBHBIH LEHTP | UEHTP (pepMEHT». CKOPOCTD SHAHMA, CBIPOH H
depmenTa. XapaKTepH3yIOT Polb tbepr:HTaTHPHbIX BBLACTAKOT BapEHBIH,
HAabopamopraa OUOMOTHYECKHX peaklin THSBHOC, CBIPOC MACO,
paboma KATATHIATOPOB B KIETES. xapamepmosafrh BTOPOCTCIICHHOS LITATHBEL,
PacienneHue OnHCHIBAIOT MEXAHHIM CBOHCTEA
MEPOKCHIA pabotsl (epMeHTOB. tbepnenTos, K srpancaior s
MEXAHH3M OTBETax CBOH
BOAOPOIA IMpuBOAAT NPHMEPHI “
{epreHTOM {epreHTOB, HX ACHCTEHA MblCTH
. ¢depmeHTOB,
KaTanaso JOKAMU3ALUH B opmvnname OGBICHSTH
H Hx OHONOTHMECKOH obpaoBaHie
POIH. KOMILIEKCA
VY CTaHABIHBAKOT «(pEpMEHT -
NPHIHHHO-CNICICTBEHHBIC BELIECTBOY, POIIb
CBAZH ME&Iy OenkoBoii depMenTOB B
npUpOAOi HepMEHTOB H OpraHu3Me
ONTHMAJIBHEIMH
VCIOBHAME HX
(PYHKUHOHHPOBAHHA.
OTpaGaThiBAIOT YMEHHA
(opMyIHPOBATH
THMOTE3H,
KOHCTPYHPOBATh,
POBOJHTD
SKCMEPHMEHTBI, OLICHHBATh
NOJMYYSHHBIE PE3YIIBTATHI
Ha OCHOBE COACPKAHHS
naboparopHoit paboTe
Bupycsl 10. Bupychl. Kancua. | OnpenenstoT MOHATHS. NEPEHHCIATD OCO3HAIOT H IMpeaenT.
10 CaMocﬁopm (l}opMpreMHe B X01¢ 3JIEMCHTEI, BXOIALHC P VMCHIEC OCMBICTHBAIOT «BP[pbeI».
BHDYCHBIX H3YUEHHS TeMBL: B COCTAB BHUPYCHOI ONpPeILTIATE LMD HH(pOPMALIHH O
— T CBHDYCHD, <KATICHI», YACTHIBI, CIIOCOOBI paborsL, XAPAKTEPHBIX
6opubel co CTTMJoM | IIAHHPOBATH 3TAMBI |  OCOOEHHOCTAX
PASBHTHA BHPYCA | «CaMOCOOpKA». XApAKTEPH30BATh €¢ BHIOMHCHHS H BHDYCOB
XapaKkTepH3YIOT BHPYCHI O0COOEHHOCTH OLECHHBATH IO~ PeQexcupyror,
KAK HeKIeTOYHEIE (POPMBI CTPOSHHA H JYYCHHDIE OLICHHUBAIOT
JKUBHH, OMHCHIBAKOT LHKJT ()¥HKLHOHHPOBAHHA PE3VIIBTATEL. PE3YIIBTATHI




Pa3BUTHA BHpPYCA. BHPYCOB, IT: ymerme paboTaTh | ACATEIBHOCTH
OrmceiBatoT 00 MIaH 0CODCHHOCTH C pa3/IHYHbIMH
CTPOCHHS BHPYCOB. PASTHIHBIX HCTOYHUKAMH
[TpHBOAAT MPUMEPBI BHPYCHPIX : HH(DOpMAITHY,
) _ . 3a00JCBAHMIH H HX OCYLICCTBIIATh
BHPYCOB H 3a00ICBAHHI, MPOQHIAKTHEH, OMBICIOBOG
BBI3BIBACMBIX HMH. CIIOCOOBI GOPLOBI CO | uTeHme, OTACTATH
OO6cy)aar0T MPoOIEMBbI CITH Tom. [TABHOE OT
MPOHCXO/KACHHUS BHPYCOB BTOPOCTEIIEHHOTO,
OmpeaeIiATh
KPHTEPHH TSI
XapaKTEPHCTHKH
MPHPOTHBIX
00BEKTOB
K:ymeHne
BOCHPHHUMATH HH-
(hopmamro Ha CayX.,
padoTaTs B COCTaBE
TBOPHCCKHX IPYIIL
10 | O6obwatoy| 14. OnpenesroT NOHITHSL, JAaBaTh OMPEACICHHE P:YMmeror Beiouparor
Wit YPOK 10 cpopmupoBanEbie B xone | TepMHHaM. HasbiBaTh | OpraHH30BbIBaTh LICIIEBBIC H
S — MHOTOMOJIIEKY JSIPHBIE BBITOTHEHHE CMBICTIOBBIE
1 —— KOMILIEKCHBIE 3a7AHAH YUHTEI, YCTAHOBKH B
S o CHCTEMBI, AHAJTU3HPOBATH CBOHX
BOAPACTAIOIIER POIY TICPEUHCIATh HX Pe3yIBTATH CBOCH |  ACHCTBHSX H
COICCTBCHHBLX HAYR M CBOMCTBA M 3HAYCHHE | PabOTHI HA YPOKE. NOCTYTKAX .

HAYYHBIX HCCICIOBAHHH B XapaKTepPH30BaTh IT: Ymeror
COBPEMEHHOM MHpE, OCODEHHOCTH BOCMPOM3BOIUTH
MOCTOSTHHOMY MPOLECCY CTPOCHMA H HH(OPMALHIO 11O
3BOTIOLHH HAYUHOTO (DYHKIMOHHPOBAHUS MAMATH, JaBaTh
MHOTOMOJICKY JIIPHBI OIPEACTICHUC

3HAHHAL

,_ X KOMITJIEKCHBIX TOHSATHSM,
OrpaGarsiBator yMeHUA CHCTEM, 0DBACHATH CTPOHTb PEUCBBIC
(popnmymposats UX CBOICTBA. BbICKA3bIBAHHS,
THIOTE3bI, 3HAYCHHE YCTaHABIMBATh
KOHCTPYHPOBATh, NPUIHHHO-
TPOBOATH CJICICTBEHHBIC
JKCIICPHMCHTBI, OLICHUBATD i

: o K: ¥Ymenne
MOTYUCHHBIC PE3YIbTATHI paGoTATS B

rpynnax,
00CyKaaTh

Kaerounsrii yposenn - 14 yacos




Knerounsr | 17. Obwas OnpenesoT NOHATHA, HA3BIBATh (JaMHITHH Vunteca Mopaens
71 YPOBEHB! 10 XapaKTEPHCTHKA (l}opMpreMHe B XOIe BCJIHKHX YUCHBIX- P. YMCHHE OCMBICTHBATH «KJ‘IGTKa»,
o6wasn KICTOYHOTO H3VMEHIN TEMBI: <IKIeTKay, | MHKPOCKOMHCTOB. BBIOHpATh SHAMHMOCTS MHEKPOCKOTIEL,
xapakTepn ypoBHA «METOH H3yMEHHS BHECILHX CBOH BKJIaA | CaMOCTOATCIBHBIC JAHHOHM TeMBI, | MHKpOTpeEnapa
B H3Y4YCHHE KIIETOK, cpeacTea YMHTBCA THI
crHKa OpaHHCAIHE RISTRID?, HCECTOBAL ABTOPOB KJICTOMHOH | IOCTHKEHWA UCIH | HCIONB30BATH
AKHBOTO. MHKPOCKOMHS). TEOPHH IT: ymenue CBOM B3TJAABI
Knerka — «IJICKTPOHHAA XAPAKTEPH30BATH HAXOIHUTH HYKHYIO AN PELUCHUA
CTPYKTYPHAA U MHKPOCKOITHAY, OCHOBHBIC HH)OPMALIHEO npobnem u
YHKIHOHANBHAS | «KIECTOUHAS TCOPHS». TIONIOACHIA K yMmenne H3BIICUCHHA
CMHALA WHE. | XAPAKTCPH3YIOT KIETKY KJICTOMHOM TEOPHH. KOPPEKTHPOBATD YKH2HEHHBIX
XHUMHIYCCKUH KAK CTPYKTYPHYIO H Mposozuts CBOHM 3HAHHI, YPOKOB
CPABHEHHE CTPOSHHA | BlaHMOOLCHHBATDH
COCTAB KJIETKH. (PYHKIHOHANBHYIO TPOKAPHOTOB K APYT ApyTA.
Meroan CAHHHILY JKH3HH, €€ 3YKAPHOTOB,
H3VMEHHSA KJIETKH. | XHMHYECKHIT COCTAB, PACTHTENbHOIM H
OcCHOBHEIE METO/IBI H3YUCHHA. /KHBOTHOH KJIETOK
TOJIOKEHHS OGBACHAIOT OCHOBHEIE (aBToTpO(OB H
KJIETOYHOIM MOJIOKEHHA KICTOYHOH reTepoTpOhoB).
TCOpHH TCOPHH.
CpaBHHMBAIOT NPHHLMITEL
pPaBoTHI H BO3MOKHOCTH
CBETOBOH H 3IEKTPOHHOIH
MHUKPOCKOTHYECKOH
TEXHHKH
Ob6wme 21. Obwue ceeaenna | OnmpenesmoT MOHATHA, JaBaTh ONpPEACTICHHE P- onpeaensmor OcMbicuBaroT | Moaens
cBeneHusa o | 10 0 CTPOCHHH (l}opMpreM],Ie B XOIe TCPMHHAM. Ha3eiBath neab p360T BL., CAUHYH) «Knerka»,
KJIETKAX. KIETOK. H3YMEHHA TEMBI! COCTaB/HIOLIHE KOPPCKTHPYIOT | MPHPOAHYIO Ilpesenr.
Knerounag Lluronnasma. CUHTOILIA3ZMA», «ATPO», HapyAHOH SHAHHA I
KJIETOUHOH I1- aHamH3HpYIOT
MemGpata AAnpo. «OpTaHOHIIBL, MeMOpaHBL COCTAB MOy UCHHBIE
OpraHouIpl. «MEeMOPAHA», «KIETOMHAA COMEPKEMOTO SApa SHAHUS U
MemOpana. MeMOpaHa», «(paromuTos3y, XapaKkTEpH30BaTh Au(PpepeHIUPYIOT
Knerounan CTIHHOLHTO?», CTPOCHHE KJICTOYHOH MOJTYUCHHBIE
MeMGpaHa. XapaKkTepH3yIOT H MeMOpaHBI, (I)}"I:[KLLHH 3HAHHA.
darounros. CPABHHBAKOT MPOLECCHI HAPYIKHOU K ymenne
[HEOUHTO arowrrosa u MeMOPAHBI KIICTKH, KOPPEKTHPOBATD
CIoCoOBI CBOHM 3HAHHI,
THHOLHUTO34. MPOHHKHOBCHHA B3AHMOOLICHHBATD
OnHCHIBAKOT 0COOCHHOCTH BELECTB BHYTPb IPYT IPYTA -
CTPOCHHA MACTEeH H KIeTKH ((Parouuros, BBIPAKAKOT CBOU
NHHOLMTO3, MBICITH.

OPTAHOKIOB KJIETKH.
YCTaHaBIHBAKOT

IMPHMHHHO-CICICTBCHHBIC
CBA3H MCKIY CTPOCHHEM




KJICTKH H
OCYILHECTBICHHEM €1
MPOLECCOB (PATOLIHTO2A,
CTPOCHHEM H (yHKUHAMH
KJICTOYHOH MeMOPAHBI.
CoCTaBLIOT IIaH

naparpada

Snpo 24. Sapo. ero OnpenensmoT NOHATHS. JABATD ONPEICIICHHE P- onpeaemwmor Ocmpicnuparor | Mogens
10 CTPOCHHE H JopMHpYEMBIE B X01¢ TepMuHAM. HasbiBath uenb paboTsl,, SAUHYI) «Knerka»,
DYHKINH B H3YUEHHS TeMBI: COCTABILIOLINE KOPPEKTHPYIOT MPHPOIHYIO Ipesenr.
KIICTKE. «TPOKAPHOTEI, HAPY/KHOH SHAHHA. LEOCTHOCTS
KJIETOMHOH I1- aHATH3HPYIOT
TpoxapHOTEL. «yKapHOTED. MeMOPaHBL COCTaB MOJTYYCHHBIE
SYKADHOTBI. «XPOMATHHY, CONEPIKIMOTO A1pa SHAHHS H
XpOMOCOMHLIﬁ (XPOMOCOMBI», XapaKTEPH30BATh n}{(l)(l}epe]{]_[p[py}or
HAbop KIeTKH CKAPHOTHID, CTPOCHHE KJICTOYHOH MOTYUCHHBIS
«COMATHUECKHE KICTKHY, MeMOpaHpl, HyHKIHH 3HAHHA.
«THITOHIHBIH HAGOD», HAPYKHOH K ymenne
«TOMOOTHUHEIE MeMOPAHBI KIICTKH, KOPPEKTHPOBATD
CIoCoOBI CBOHM 3HAHHI,
XPOMOCOMBD. TMPOHHKHOBCHHA BIAHMOOLICHHBATD
«TATJIOHAHBIH HADOp BELICCTB BHYTPb IPYT IPYTA -
XPOMOCOM», «TAMETHI», KIeTKH ((Parounros, BBIPYKAIOT CBOH
«SAAPBILIKOY, MHHOUHTO3, MBICJIH,
XapaKTepH3YIOT CTPOSHHE
A71pa KJICTKH U €T CBA3H ¢
IHAOIUIA3MATHYESCKOH
ceTero. Pemaror
OHOMOTHYECKUE 337a4H Ha
ONpe ASTIEHHS YHCIIA
XPOMOCOM B TaNIOHTHOM
H JHIIOMIHOM Habope
JHoomnaz | 28. SHaomnasMatHye | OnpenemsmoT NOHATHA. HA2BIBATH OPTAHOHIBI P- onpeaemmor OcmeicnuBaoT | Mogens
Marmdecka | 10 CKas CeTb. ({ropmupyembIe B X038 KICTKH, HX QYHKUHH, ek padoTHL, CAUHYIO «Knerka»,
1 CeTh. PuGOCOMBI. H3YUICHHUS TEMBI: TICPETUCIATD BHAL KOPPCKTHPYIOT | MPHPOIHYO Tlpesen exuus
PuGocoMsl. Kommnexe «IHAOMNA3MATHIECKAS TUIACTHA SHAHHA LENOCTHOCTD
XapaKTePH30BATh I1- aHATH3HPYIOT
Kommneke TNonbxkH. CETh», «PHOOCOMBI», crpoenne C, MOy eHHEIE
Tonbmxu. JIH30COMBI CKOMILIEKC [ ONnbKu», PHOOCOM, JH30COM H YHAHHSA H
JTuzocoMbl «JTH30COMBIY. IOp. OPTAHOMIOB, HX | AU(PPEPEHLHPYIOT




XapaKTepH3YIOT CTPOSHHE
NEPEUHCTICHHBIX
OPTAHOHIOB KJIETKH H HX
(YHKIMH. Y CTAHABTHBAKOT
MPHMHHHO-CIICACTBESHHBIE
CBA3H MEKIY CTPOCHHEM H
(GyHRIHAMH
OHOIOTHYECKHX CHCTEM HA
NPHMEPE KIETKH, €€
OPTAHOHIOB H
BBIMOHAECMBIX HMH
(pyHKIHE.

PaGoraror ¢
HIUTIOCTPALHAMH
y4eOHHKA (CMBICTIOBOE
YTCHHE)

(yHKIMH.

OOBACHATH HATHUHE

GonbInero
KOJIHUESCTBA
MHTOXOHIPHH B

MOJIOJBIX KICTKAX H

B KJIETKAX C
OONBIIHMH
IHEPTETHYECKHMH

3aTPATAMH

MOTYUCHHBIS
SHAHHA,
BBIPA’KAKOT CBOH
MBIC]TH
K: ymenne
pabortars B
TPYNMX,
0BCyKIaTh

MHTOXOHS,
puH
IInacTumpl.
KneTouHer
H UeHTD.
Opranong
BI
JBHYKCHHA.
KneTouHeI
e
BKJIIOMEHH
q

07
11

MHUTOXOHIPHH.
Kpucrer
ITnacTuaer:
JIEHKOIIACTHI,
XJIOPOIUIACTHI,
XPOMOIUTACTHI.
I'pansl.
Knerounsrit
LEHTP.
LuTockener.
Muxpotpy604KH.
LleHTpHOIM.
Beperero
JACTICHUSA.
PecHuyKH,
KryTuru,
Knerounsie
BKIFOUCHHSA

OnpenensioT OHATUA,
(opMHUpYEMBIE B XOAE
H3YVUCHHS TEMBI,
«MHTOXOHAPHH»,
«KPHCTBI», «NJIACTHABD?.
«IEHKOTUIACTED?,
«XJIOPOTJIACTHI»,
«XPOMOIIACTBD?, KTPAHBI»,
«KJIETOYHBIH LIEHTP».
CUMTOCKETIET»,
«MHKPOTPYOOUKH»,
CUCHTPHOIIH), «BEPETEHO
JCTEHHS, «PECHHMKH»,
<OKTYTHKH», «KJICTOUHBIC
BKIIOYCHUA? .
XapaKkTepH3YIOT CTPOCHHE
NMEPEHCICHHBIX
OPTaHOHIOB KJICTKH H HX
(pyHKIHH. Y CTAHABIHBAIOT
NPUIHHHO-CNICACTBCHHBIC
CBAZH MEKIY CTPOSHHEM U
(GyHRIHAMH
OHOMOTHYECKUX CHCTEM Ha
MPHMEPE KICTKH, €€
OPTraHOMJOB H

HA3BIBATH 3JICMCHTBI.
BXOJAIUHEC B COCTAB
KICTOYHOIQ HCHTPA.

NEPEUHCTIATS
OpPTAHOKHI

JBILKCHHA, HAZBIBATH

OpPraHOHBI

NPOKAPHOTHYSCKOH

KIICTKH

XapaKkTepH30BaTh

CTPOCHHE H (DYHKIHH
KJICTOYHOTO LEHTPA H
OPraHOHIOB JBIKCHHA,

P- onpeaewmor

Lenb paboThL,

KOPPEKTUDPYIOT
IHAHKA,

I1- aHamH3HpYIOT
NOJTYUCHHBIS
3HAHHA H
Au(PpepeHIUPYIOT
NOJTYUCHHBIS
IHAHKA,

- BBIPAKAIOT CBOH
MBICITH
K- BBICKa3BIBAIOT
CBOK) TOMKY
3PEHHA

OCMBICTTHBAIOT
CIHHYIO
NPHPOAHYIO
LENOCTHOCTH

Monens
«Knerka»,
IIpeseHT.exuus




BBINOTHACMBIX HMH
(yHKIMI.

Pabotaror ¢
HIUTHOCTPALMAMH
Y4eOHHKA (CMBICTIOBOE
YTCHHE)

Ocolbenroc | 11 ITpoKapHOTHIL. OnpenensmoT NOHATHS. MABATECPABHHTENBHYHO OCMBICITHBAKOT Moagens
TH 11 DYKAPHOTHL. ({ropmupyembIe B X038 KADAKTEPUCTHKY P- onpenenstor CAHHYHO «Knerkar,
CTPOCHHA AHA3pOOEL H3YUCHHS TCMBI. [IPOKAPHOT ¢ 1enb paboThl., NPHPOAHYIO IIpeseHT.exuus
KJIETOK Croopsr «TPOKAPHOTEI, BYKAPHOTAMH, BBLICIIAA Roppelcl‘zﬁylor TCHOCTROCTS
IVKAPHOT H UepThl CXOACTBA | «IVKAPHOTHI», PH3HAKH - aﬁnauimor
MPOKAPHOT H PA3TIHYHA «AHAIPOOHI», «CIIOPHI». [IPHMHTHBHOCTH NOTVUCHHBIE
KJIETOK XapakTepH3vVIOT [IPOKAPHOT MO SHAHHS H
MPOKAPHOT H OCOOCHHOCTH CTPOCHHA CPABHESHHIO C AupdepeHIHpYIOT
SVKApHOT., KJICTOK MPOKAPHOT H BYKapHOTaMH. MOy ICHHBIC
Habopamopras 3YKApHOT. CpPABHHBAKOT I
paboma OCOOCHHOCTH CTPOSHHA ) Bm}: caor
PaccMaTpHBaHHE | KMETOK ¢ LEBIO K- BBICKA3BIBAIOT
KJICTOK DaKkTepHil, | BBIABJICHHA CXOACTBA H CBOK TOMKY
pacTeHHii u PABTHYHA IPEHHA
KHBOTHBIX MO
MHKPOCKOTIOM
Obo0maromy| 14 OnpenensmoT NOHATHS. JABATH ONPEICICHHE P:YuMeror Bribuparot
Hil YPOK 11 cdopmupoBannbie B xone | TépMuHAM. Ha3eiBate |  OpraHH30BHIBATH LCTIEBBIE H
H3YUCHHS TeMBL. OCOOEHHOCTH BBINOJIHEHHE CMBICTIOBEIC
OTpabATHEAOT YMEHHA CTPOSHHA KICTOK _ 32JAHHH YIHTEIA, YCTAHOBKH B
YKHBBIX OPTAHH2MOB; AHATH2HPOBATH CBOHX
dopmysEpoBaTs MEePEYHCIATE HX Pe3yILTATHI CBOCH JCHCTBHAX H
THIOTESHI, CBOHCTBA H 2HAYCHHE | PabOTHI HA YPOKE. MOCTYMKAX .
KOHCTPYHPOBATH, XapaKTePH30BATh IT: ¥meror
NPOBOAHTD OCODECHHOCTH BOCMPOH3BOAHTD
IKCIEPHMEHTEI, OLECHHBATD CTPOCHHA H HH(OPMALIHIO MO
(PYHKIHOHHPOBAHHS NaMATH, TaBaTh

NMOMYHYCHHBIC PCIYIIBTATHI

ONpEACCHUE
TIOHATHAM,
CTPOHTH PCUCBBIC
BRICKA3BIBAHHA.,
VYCTaHABHBATH
NPHIHHHO-
CNECICTBESHHBIC
CBA3H.

K. YMeHue
paboTtars B




rpynnax,

00cyxIaTh
8 Accumunin | 18 ACCHMHIALHA. OnpenenmoT NOHATHA, naBath onpeacncHue | P- mmanupyror | OcosHaBats Mopaens
U H 11 JIHCCHMEIAIHA, (opMHpYEMBIE B X0 TCPMHHAM. NPOrHO3HPYIOT CAHHCTBO H «Knerkar,
JHCCHMHIIALY Merabonusm H3VMCHHA TEMBIL Tlepeuncnars yrans PE3VALTAT H LENOCTHOCTH IIpeseHTanua
SHEPTETHMECKOTO BHOCAT OKPYI)KAOLICTO
H4. «ACCHMHJTALIHAY
oOMeHA, OCHOBHBIC HEOOXO UMBIC MHpA
MeTtabtoau? «OTHCCHMHIALHAY MPOLECCHI TOTOJHEHHUA.
M «METAGOTH3M. MeTabom3Ma I- Haxondr u
OBCyKIAI0T B KIACCE XAPAKTEPH30BATD OTOHPAIOT
NpoOISMHBIE BONPOCHI. OOMEH BEIECTB H HEOOXOIHMYIO
CBA3AHHBIE C MPOLECCAMH NpEBPaIICHHE HHPOPMALIHIO H
00MEHA BELICCTB B SHEPTHH. CTp}'KTg;)H‘[)}'IOT
OHOMOTHYECKUX CHCTEMAX K- BOICKASBIBAOT
CBOK) TOMKY
3pEeHHA
9  Puepreruuec | 21 HenonHoe OnpenensmoT NOHATHS. OOBACHATD P- mnanupyiotr 1 | Oco3HaBaTh Moaens
itobmen B | 11 KHCIOPOIHOE ({ropmupyembIe B X038 B3AHMOCBA3b NPOrHOSHPYIOT CAHHCTBO H «Knerkar,
€TKE ()SpMEHTATHBHOE | M3YUCHHS TEMBI ACCHMHLALEE Pe3YJILTAT H LENOCTHOCTD [IpesenTans
BHOCAT OKPYI)KAOLICTO
pacLICnIcHHE «HETOJHOE KHCIOPOAHOE | AMCCHMMITALIMH,
HEOOXO UMBIC MHpA
TJIFOKO?BL (epreHTATHBHOE obpazosanne ATD B OMONHEHHAL
I'muxomus. PacIUENICHHE TIFOKO3BIY, xone I1- HAXOJAT H
IMonnoe «TIHKOIIH3Y», «IIONHOE JHEPTETHUECKOTO oTOHparoT
KHCIOPOJHOE KHCIOPOJHOE OOMEHA B KJIETKE, HEOOX0IHMYIO
pacCIUENICHHE PACILENICHHE TTIHOKO3BD», XapakTepu30BaTh HHOPMALHIO 1
TITEOKO3BL. «KJIETOYHOE JBIXAHHEY . OOMEH BEILIECTB H crpymggmpymT
Knerounoe XapaKTepH3YIOT OCHOBHBIE | MPeBpALICHHS K- BHICKASBIBAIOT
JBIXAHHE JTAMBI YHEPTETHUECKOTO JIHEPTHH KAK CBOKO TOUKY
Oo0MEHA B KJIETKAX NPOLCCCHI, 3pEHHS
OPTAHH3MOB. COCTABIAOLIHE
CpaBHHBAIOT OCHOBY
SHEPTETHMECKYHY YKH2HEICATEIE HOCTH
3P HEKTHBHOCT KJICTKH
[JIHKOMH2A H KIETOYHOTO
JBIXAHHS
10 | ®orocuHH 25 3HAYCHHE OnpenensioT OHATUA, OOBACHATE CMBICT P. YMerth OcMmeicnearor | TaGnuna»
T3 H 11 (JoTocunresa. ({ropmupyembIe B X038 CBETOBOH H CaMOCTOATCIIBHG | MPH'IHHBI DOTOCHHTE3Y,
XEMOCHH CeetoBad (aza H3YUCHHS TEMBL, TEMHOBOIT a3 OCHapy/HBaTh M | pasHOOOpasHs
) (5 (JoTocunresa. «cBeroBas ¢aza (doTocunTe2A (popmuposats l'IPOI.leC'COB .
YYEOHYH0 NPOUCXOASAIIHX
TemHoBas ¢aza (POTOCHHTE3a», «TEMHOBAA npobremy, S —
dorocuresa. dasa dorocunresar, OTPEIETATH NCNb | OPTaHH3MAaXx
DOTOIU3 BOMBL. «(HOTONH3 BOABDY. yueOHOH




XeMOCHHTE?.
XeMoTpodsL
Hurpupuuupyro
e SaKTepHH

«XEMOCHHTE3»,
«XEMOTPOQBL».
«HUTpHPpHUHPYIOIHE
OakTepuu». PacKphIBaOT
3HAYCHHE (JOTOCHHTE3A.
XapakTepH3yIOT
TEMHOBYIO H CBETOBYIO
(aser poToCHHTERA MO
CXeM€. NPUBEICHHOH B
y4yeOHHKE.

CpaBHHBAIOT NPOLIECCH
(JoTocunresa u
XEMOCHHTE3A.

PemarwoT pacyeTHee
MaTEMATHUECKHE 3a0a4H,
OCHOBAHHBIC HA
(paxTHYECKOM
OHOJIOTHYECKOM
MaTepHale

JNEATETLHOCTH.
VMeTh padoTars no
NIaHY. CBEPATH
CBOH JCHCTBUA ¢
LENBI H, IIPH
HEOOXOIHMOCTH,
HCTIPABIATE
OLIHOKH
CAMOCTOATENBHO.
I1. ¥Mmerb
AHATH3HPOBATD
COISPIKAHHE
JEMOHCTPALMOHHO
i TaGIHUEI H
PHCYHKOB.

K: YMeTh
CaMOCTOSATETLHO
OpPraHH30BBIBATDL

yueOHOe
B3AHMOICHCTBHE

npu padote B
rpynmne (nape).
OO6BEKTHBHO
OLICHHBATH padoTy
YJIEHOB TPY I

11

ABTOTPO
bo1 1

TETEPOTPO

28
11

ABTOTpO(EL
Tereporpodsr.
DoToTpOPEL
XeMoTpodsI.
Canpodgursr,
ITapasursr.
I'omo3oliHoe
IIHTAHHS

OnpenensioT MOHATHS.
({ropmupyembIe B X038
H3YVUCHHS TEMBI,
«ABTOTPOdBI»,
«TeTEpOTPOdBL».
«hoToTpods»,
«XEMOTPOQBL».
«canpoHTBI»,
«TAPA3HTHI», «TONO30HHOE
nHuTaHUE». CPaBHHBAKOT
OPTAHU2MBI IO CMOCOOY
NOJTYYCHHA MHTATEIBHBIX
BewecTs. COCTABILAIOT
cxeMy «Knaccupuxamus
OPTAHU2MOB IO CIOCODY
MHTAHHA» C MPHBEACHHEM
KOHKPETHBIX MPHMEPOB
{CMBICIIOBOE UTCHHE)

OABATh OMPEOCIICHHE
TepMuHAM. HasbiBath
THITBI THTAHUA
FKHMBBIX OPTaHH3MOB.
(hasbl H NPOTYKTHI
(oTocHHTE3A.
TPYIIBI
TETePOTPOPHBIX
OPraHH3MOB
XapaKTepH30BATh
(OMUCHIBATE) OCOOEH-
HOCTH MHTAHHSA
aBTOTPO(HBIX H
TETePOTPOPHBIX
OPTaHH3MOB
(campodutos,
MAPAZHTOB,
CHMOHOHTOB),
OCOOEHHOCTH
npoueccoB (HoTo- H
XEMOCHHTE3A.

P: ¥ers
CAMOCTOATEIILHO
OCHAPYKHUBATH H

(popMEpOBaTH
y4eOHy0
npobnemy,

ONpPEACIATh LIENb
yueOHOH

JEATCIBHOCTH.

VMeTh padoTars no

NIAHY. CBEPATH

CBOH JEHCTBHA C
LENBIO H. NPH

HEOOXOMHMOCTH,

HCTIPABIATE
omwnOku

CAMOCTOATEITHHO.

IT. ¥mers
AHATH3HPOBATH

COACPIKAHHE

JCMOHCTPALIHOHHO

OCMBICITHBAIOT
MPUMHHBI
pasHooOpasus
THIOB MHTAHHA
KJIETKH

Tabnuua»
doTtocuuTE?»,
MPE3EHT
«THIB
MUTAHHA
KJIETOK»




ITpuBOAMTE MPUMEPHI
PACTHTEIIHHBIX
OPTaHH3MOB C

reTEPOTPOPHBIM
THIIOM MHTAHHH,
OPTAHH3MOB CO
CMELIAHHBIM THIIOM
MHTAHHA.

it TAOMHIEI H
PHCYHKOB,

K: YMeTh
CAMOCTOATEITHHO
OPTAHH30BBIBATD

yuyeOHoe
B3AHMOICHCTBHE

mpu padore B
rpynmne (nape).
OO6BEKTHBHO
OLICHHBATH padoTy
YJIEHOB TPy

12 | Cunres 02 Cunres Genko B | OnpenensoT MOHATHS. JABATH ONPEILIICHHE P- Boimewmor | OcosHaBath
OelIKOB B 12 Kerke. [ eH. (l}OpMpreMbIe B X01¢ TePMHHAM. HazswiBatb OCOZHAKOT TO, 4YTO CIHHCTBO H
KIIETKE [eHeTHUECKHil H3YUCHHSA TEMBI. «TEH, ITAINEL GHOCHHTE3A YKE YCBOCHO, LENO0CTHOCTD Mozeas THK,
xox, Tpumner. «TCHETHMECKHH KOD», Genka (MectTo BI-?OCJ?IT OKPYIKAIOLICTO ITpesn.
OCYILECTBICHHA HEOOXOAHMBIC MHpa «BHOCHHTE3
Kozos. «TPHILIET. «KOOH. TPaHCKPUNIUHH U AonoHeHus. I1- Gemkay
TpaHCKpUIILIHAL «TPAHCKPHIILHA», TPaHC/IAIHH) HCCHEAYIOT,
AHTHKOJIOH. «@HTHKOAOHY. XaPAKTEPH30BATD HAXOJAT H
Tpaucasmms. «TPAHCTLALMA, (ONHCHIBATB) OTOHpAIOT
MMoaucoma «TIOJTHCOMA . NPOLECC OHOCHHTE3A HEOOXOTHMYIO
XApaKTepH3yIOT GenKoB B KIETKE. HH(POPMALIHIO H
NPOLIECCHI, CBA3AHHBIE ¢ OwACHITS PO CTPYKTYPHPY1OT
TeHETHYCCKOTO KOJA, ee.
6uocHHTE30M OCNIKA B pons
KJICTRE. K- cnymaror
OnHCHIBAIOT MPOLCCCHI YUYHTEI, OTBEYAKOT
TPAHCKPHMIHH H Ha BOMPOCHI
TPAHCIILMH NPHMEHAA
NPHHIHII
KOMIUIEMEHTAPHOCTH H
TEHETHYCCKOTO KO
13 JencHue 05 HKusHeHHbIH IHKN | OnpeneastoT MOHATHS. JABATH ONPEICICHHE P- nnaHupyIoT H Oco3HABATH HHM, 6ecena,
KJIETKH. 12 KreTku. MuTos. (l}OpMpreMbIe B X01¢ TePMHHAM. Haswiats MPOTrHO3HPYIOT €IHHCTBO H JICKUHA
Muto3 Hrrepdasa. H3YUCHHS TEMBL, «MHTO3», daser muTo3a, L LENOCTHOCTD
Mpodasa, «unrepaza», «podazay, OpraHOMABL, BI-fOCﬂT OKPYKaIOLIETO
YYaCTBYIOLIHE B HEOOXOAUMBIE Mupa
Meradasa. «Metadasa». «anagazay. JCNCHHH KIICTKH JOTOTHSHHS.
Anagaza. «renodazar, XapaKkTEpH30BaTh I1- HaxomAT H
Tenogasa. «PEAYIUTHKALHA. MEXaHH3M JCICHHA OTOHpPaIT
Penymnukauus. «XPOMATHIBD?, KJICTKH; OIHCHIBATh HEOOXOMMYIO
XpoMaTHIBL. «UEHTPOMEPA», KBEPETEHO NPOLCCCHL. HH(OPMALHIO H
LieHTpomMepa. JETCHHS, MPOHUCXOMIIHE B CTPYKTYPHPYIOT
KKA0H u3 a3 €e.




BepereHo XapakTepH3yroT MHTO3a. OOBACHATH
JeneHus GHOIOTHYECKOE SHAUCHHE OHOIOrHYCCKHH K- BBICKa3BIBAIOT
MHTO34. CMBICII MHTO32 CBOIO TOYKY
OnuCHIBAIOT OCHOBHBIC TpRHEd
(haspr MmuTO3A.
YcraHaBIHBaIOT
NPHYHHHO-CJICICTBCHHbIC
CBSI3H MEKIY
NPOIOJKUTEILHOCTBIO
JCTCHHS KIETKH H
NIPOJIOJKUTCIBHOCTBIO
OCTATBHOTO TIEPHOAA
JKH3HCHHOTO LHKJIA KIICTKH
14 | O6obmaro | 09 3HATh TEPMHUHBI; P: Yuurscs
it ypok | 12 HA3bIBATh OPTaHOMIB! | KOPPEKTHPOBATH | CAMOCTOSTEIBLHO
KJICTKH, TPYIIIbI 3HAHHSA U OTpeICIAT
XHMHYCCKHX 0OBEKTHBHO HX 3HAYHMOCTh
JJIEMEHTOB, OLICHHBAT. H3y4acMoro.
BKJTFOYCHHBIX B II: ymenue BO3MO)KHOCTh
XHMHYCCKHH COCTAB 0000maTs u HCIIO/Ib30BATh
KJICTOK; TICPEUHCIIATh | CHCTEMATH3HPOBAT CBOH 3HAHHS
THUIBI THTAHWA, (a3sl | b 3HAHHA, ACTATh NPH H3YYCHUH
MHTO3a 3aKJFOUCHHS H JOPYTHX
XapaKkTepu30BaTh BBIBOIbI, CTPOUTH NPEIMETOB H
CTpOCHHE, ()YHKLIUH JIOTHYECKOE PELICHUH
H XHMUYCCKHUI PacCy:KICHHUE. OHOIOTHUCCKHX
COCTAaB KJICTOK 3a1a4
(Gaxtepwii. rpudoB, K : orcrauBas
pacTeHuil u CBOIO TOUKY
JKHBOTHBIX); 3peHusL.
(PHEPreTHUCCKUIt H | MPHCITYIMHBATHCS K
IUIACTHYCCKHUH MHCHHIO JAPYTHUX
OOMEHBI); CYLIHOCTb VUAIIUXCSL,
muTto3a. [TpuBoauTs CIPABETMBO H
MPHMEPHI. KOPPEKTHO
MOKA3bIBAOLIHE OLICHHBATH PAdOTY
B3aHMOCBSI3b OJHOKIACCHHKOB H
CTpOCHHS U (DYHKIHi YBAKHTETBHO
KJICTOK OTHOCHTBCS K
MHCHHIO APYTHX
OprannsMeHHslii ypoBens - 13 yacos
1 Pasmuoxe | 12 Obmas OnpeaesroT NOHATHL, 3HATh TCPMHHBL, Oco3HaBaTh Ipesenr.
HHC 12 XaPAKTCPHCTHKA dopMHpyeMBbIC B X071¢ HNEPCUUCTIATH BU/IbI P: Ymenue C€OUHCTBO U «becnooe
OpFaHMIMO OPTAHH3MEHHOTO | M3YMCHHSA TEMBI: Oecronoro u CaMOCTOSITCILHO ILICJIOCTHOCT | PAa3MHOKCHHE»
TI0JIOBOTO OOHApPYKUBATh U OKPY’KarOLICro




B YPOBHAL «PAMHOKESHHE Pa3sMHOKECHUA (popMHPOBATH MHDA.
Pa3sMHOXKCHHE OPraHU3MOB», «0ECHoIoe OpPTaHH3MOB. yueOHYI0
OpPTAHH3MOB. PAIMHOKCHHED, Ha3hIBATE MYKCKHC H npoGnemy, BricTpausats
Becrionoe «OMROBAMHEY, «ACTICHHE JKCHCKHE TIOTIOBBIC | OMIPECISTS LEIH H COGCTBEHHOE
TAMETHI 3a0a4H y4eOHOH HENOCTHOE
PA3MHOKEHHE, TENA», KCIOPbD?, OTFCHIBATS HCATENBHOCTH. MHDOBOS3pEHHe,
INoukoBaHHE, «BCTCTATHBHOC CYIIHOCTB YMeHHe paﬁovrm
,I[eneﬂne TEIA PA3MHOKCHHEY, «ITOJIOBOC PAZMHOKEHH A O IUIAHY, CBEPATH
Hagsoe. Cnoph. PA3MHOKEHHE», «TAMETBI», | OPTAHH2MOB(OAKTEpH | CBOH NEHCTBHA C
BereratueHoe «repMaQpOIHTEI», i, rpuboB, pacTeHHH, LENBbIO H, NPH
PA3MHOKEHHE. «CEMEHHHKI, «IHYHHKH, ﬁﬁ?}l‘;‘g_ﬂ Hef{g’r‘ggm“*
INomoroe «crulepmaToaounmm XAPAKTEPHAOBATS OIHGKH
JRSMIECHEC. IHUCKICTKID . BHIBI 6ECTIONOT0 H CAMOCTOATEIIHHO.
FameTsL XapaKTepH3YIOT NOJOBOr0 IT:.. JaBatp
I'epMadpoauTe. OPTAHU2MEHHEIH YPOBEHD PA3MHOYKEHHA OIPE ACTICHHA
CeMCHHHKH_ OPraHH3AUHH KHBOTQ, OpPraHH3MOB. TCPMHHAM. .
STrdaHMKH. IPOLECCH 5eCnonoro u OcymecTeATh Pasmwriats
CnepMaTo30HABL | MOJOBOrO pa3sMHOMKEHHS, CpaBHmean}m{ Gecnonoe u
P CPABHHEAIOT HY. XapaKTEPHCTHKY NOJIOBOE
Gecnonoro u PA3MHOKEHHE
OnHCHIBAKOT CTIOCOGHI NOJIOBOTO AHATH3HPOBATH
BCICTATHBHOTO PASMHOKCHHA, COICPYKAHUE
PA3MHOKEHHA PACTEHHIA. OOBACHATD JEeMOHCTPALIHOHHO
TIpuBOIAT MPHMEPEI NPEeHMYIIECTBA it TAGMHLUEL H
OpraHH3MOB, PHCYHKOB
PABMHOKAKOLIHNCA K: Yuemme
CaMOCTOATEILHO
MOJIOBBIM H OECIOMBIM OPraAHH30BHIBATS
myTeM yueOHOe
B3aHMOACHCTBHE
npu padote B
rpynne
Pazurne 16. Craguu passuria | OnmpenesmoT MOHATHA, JaBaTh ONpPEACTICHHE P. ¥Merh ®opmupopanue | Tabnuua
MOIOBBIX 12 TOJIOBBIX KNETOK. | (POpPMHpYEMbIE B XOAE TEPMHHAM. CaMOCTOATENTLHO AKTHBHOM «Metio3»
KJIETOK. TaMeroreHes. H3YMEHHA TEMBI: Tlepeuucnars cranum | OOHAPYXHBATE H JKH3HEHHOH [Ipesenr.
Meiios. IMepuon «TaMETOTEHES», «MEPHON ramerorehiesa. (opruposath TOSHIHIH B
_ _ CTaNHH MeHOo3a yUeOHYHO 3alIuTe
Omwiogors PA3MHOKEHHA. PASMHOMKEHHAY, IICPHOL, NpoGIeMY, ——
OpeHHe Tepuox pocra. POCT», «IIEPHOL XapaKTCPH3OBATH OMPEAETATh IEAb |  POJHOTO KPasi.
IMepuon CO3pEBaHH», «MeHO3 I», CTAIHH yuebHoit
CO3PEBAHHA. «mMeito3 II», TAMETOTEHE?A, ACATCIbHOCTH. DOOpPMHUPOBAHHE
Meiio3: Meiio3 I H | «kKoHBROTaLED», CYWHOCTB H CTAAMH 3KOJIOTHUECKOM
Meiios I1. «KPOCCHHIOBEp», MCHO3A, MPOLCCCa IT: Tasars KYABTYPBI
KOHBIOralHs. «HaTNPaBHTE/bHBIE OIUIOAO0TBOPCHELA. OTPCACIICHHA HEOOXOaHMO B
BHLIEIATD OT/IHYHA B TEPMHHAM. COBPEMEHHOM
Kpoccunrosep. TeIbLAY, nponeccax TlepeuncaTe MHDS,




HampasuTenbHBle | «ONIOZOTBOPEHHEY, (hopMHPOBAHUSA CMoCOOBI PacniosHaHHE
TEABLIA, «3HTOTA», KHAPYKHOS MYKCKHX H JKCHCKHX Pa3sMHOKCHHA B3aHMOOTHOLICH
OnIoZOTBOPEHEE. | OIIOIOTBOPEHHEY, ramer. I1posoauTs CpaBHuEBaTh Hii
3HroTA. (BHYTpEHHeE cpasnmem.n;mo SKHBOTHBIX C YENIOBEUECKOT O
XAPAKTEPHCTHKY PA3THYHBIMH obwecTea u
Hapysxmoe OILIOAOTBOPEHHEY, XPOMOCOMHOTO BHIAMH Gecnonoro TPHPOTIBL.
ONJIOAOTBOPCHHE. «JIBOHHOC Haﬁopﬂ PA3MHOKEHHA H
BHyTpeHHEE OIIOIOTBOPECHHE Y COMATHYESCKHX H JKHBOTHBIX C
OILTOJOTBOPEHHE. | MOKPHITOCCMEHHBIX>, MOJIOBBIX KICTOK, BHCIUHHM H
JlBoliHoe «IHAOCTIEPM. 00BACHAT 3 BHYTPEHHHM
OMIOIOTBOpeHHE | XAPAKTEPH3YIOT CTATHH OHOTOTHYESCK Ui OIUIOZOTBOPEHUEM.
y PASBHTHA TIONORBIX KNCTOK CMBICIT 3THX JIoKa3BIBAT
o pasHYIHK IBOMOLHOHHOS
MOKPHITOCEMEHHBI | H CTAZMI Mei03a 1o COBEPUIEHCTEO
X. JHAOCTIEPM CXeMaM, BHYTPCHHETO
CpaBHHBAKOT MHTO3 U OIUIODOTBOPEHUA H
Melo3. pPa3BUTHA
OGBACHIOT 33po7ipiiia B
OHONOTHYECKYIO CYLIHOCTD MATCPHHCKOM
OpraHH3Me.
MHTO03a H OIUIOAOTEOPEHHA AmamumposaTs
conepkanue K :
OTCTAHBAA CBOIO
TOYKY 3PEHHA,
MPUCITY UHBATBCA K
MHEHHEO JPYTHX
VYALIHXCA,
CHpaBeUTHBO H
KOPPEKTHO
OLICHUBATh PadoTy
OJTHOKJIACCHHUKOB
Unouenay | 19. OHTOreHe?. OnpenensioT OHATUA, JaBaTh ONpPEACTICHHE P. YMerh Oco3HABaTh HHM, Gecena,
aJIbHOE 12 OMOpHOHANBHBIH | (POPMHpYEMBIC B X0 TCPMHHAM. CaMOCTOATCIILHO CAHHCTBO H JICKIIMA
pasBuTHE nepuox H3YMEHHSA TEMBI! TNepeuncnars OCHApYAWBATh 1 HCHOCTHOCTD
OPTAHH3MO OHTOTCHE3A «OHTOTEHE3Y, TICPHOIH (popmrposars OKpYHAIOIETO
. OHTOICHE3A. YTamBl yueOHYHO MHPA.
B. (omBpHorenes). «OMOpHORATBHEIH NIEPHON SMOPHOHATIBHOTO npobneMy,
Buorenetn IMocTsMOpHOHANE | OHTOTEHE3A pasBHTHS ONpEAeIATH LENb BhicTpansats
YeCKHH HBIH nepHoOa (31\1613}[01"6H63))>, XapaKTepH30BaTh yqeﬁﬂoﬁ COGCTBEHHOE
JAKOH OHTOTEHE3A. KIMOCTIMOPUOHA TBHBIH MEPHOBI JEATETPHOCTH. LETOCTHOE
Tpamoe TIEPHOM OHTOTEHE3AY, OHTOTCHE32, YMets paboTars N0 | nupoBo33peHHe.
PA3BHTHE. «IPAMOE PA3BUTHE, TPOLECCHL, TLIAHY, SBepm OueHusats
Henpsmoe «HETPAMOE PASBHTHEY, TIPOHCNOILIAS B CBOH ACHCTBILA © HSHEHEEE
KDKIOM H?3 LEJBI H, IPH CHTVALIHH C
Pa3BHTHE. «3AKOH 3ApOABILUCBOTO NePHOIOB. HEOBXOIHMOCTH, TOUKE Apems
BHOreHeTHUECKUH | CXOACTBAY, T[IpoBOHTH HCTIPABIATB 6EI0IACHOLO
3aKOH. 3aKOH «OHOTEHETHIECKUH CPABHEHHE MPAMOTO omuOKH

obpana JKH3HH H




32pOIBIILEBOTO 3AKOH», «(HIIOTeHEe?», H HENPAMOTO CaMOCTOATEMBHO COXPaHEHHS
CXOJCTBA. Xapamepng}l}o’r MEPHOABI HOCT?M@pHOHaJIBHOT IT: Paznuuars 3A0POBBA
BroreneTwyeckuii | oHTOTEHe3a. OMUCHBAKT 0 pasBHTHA KHBOTHBIX C
3aKkoH. DuUJIOTeHe3 | OCOOEHHOCTH OHTOTEHEA OPTAHHEMA. DABHUTHCM €
OopMYIHPOBATE MeTaMop(do30M H
HA MPUMEPS Pa3THTHBIX GuoreHeTHuecKuit | 6e3 Meramopdhosa.
Ipynn OpraHu3MoOB. 3AKOH, MOACHAA €ro OOBACHATD
Ob6BACHAOT IHAYMEHHE GHONOTHMECKYIO
OHOIOTHYECKYIO CYLIHOCTD poJib
GHOTEHETHYECKOTO 3aKOHA. meramopdosos B
Ve TARABIHBAIOT YKH2HH JKHBOTHBIX
NPHYHHHQ-CNICACTBEHHLIC Cpaprusars,
Pa3BHTHE C
CBAZH HA IPHMEPS MeTaMop(do30M H
AKHBOTHBIX € Hpﬂh‘"ﬂM H 663 R,Ievrarﬂop(bom_
HEMPAMBIM PA3BUTHEM K: ¥mets
CaMOCTOATEITLHO
OPraHH30BBIBATh
yueOHOe
B3aHMOACHCTBHE
mpu padore B
Tpynne (mape).
YMeTs 00BEKTHBHO
OLICHHBATH padoTy
YJIEHOB TPYINIIBL
Obo0matomy| 23. OnpenensmoT NOHATHS. JABATH ONPEICICHHE P:YuMeror Bribuparot
Hi YPOK 12 C(l}OpMIrlpOBaHHbIe B X01¢e TEPMHHAM. HazswiBatb OpPraHH30BLIBATH LICJIEBBIC H
H3YUEHHA TeMBL. CMoCOOBI BBINIOJTHEHHE CMBICJIOBLIE
OTpabATHEAOT YMEHHA PasMHOKCHHA XKHBBIX | 3aJaHH YUHTE], YCTAHOBKH B
OPraHH3MOB; AHATH3HPOBAaTh CBOHX
$opMymHpOEaTh NEPEYHCIATE HX Pe3YJIbTATHI CBOEH |  JeliCTBHAX H
THIOTE3HL, CBOWCTBA H 3HAYeHHe | paGoThI HA Ypoke, MOCTYTKAX .
KOHCTPYHPOBATh, XapakTepH30BaTh IT. VMeroT
NPOBOIUTD OCODEHHOCTH BOCTIPOU3BOAHTH
SKCNECPHMEHTHI, OLICHHBATD CTPOCHHA H HH(OPMALHEO N0
(PYHKUHOHHPOBAHUS NAMATH, JaBATh

NMOMYHYCHHBIC PCIYIIBTATHI

ONpEACCHUE
TIOHATHAM,
CTPOHTH PCUCBBIC
BBICKA3BIBAHMA,
YCTAHABIMBATH
MPUMHHHO-
CIEeICTBEHHBIC
CBA3H.

K: VmMenue
paboTtars B




rpynnax,

00CyK1aTh
3aKoHOMEpHO| 26. 3akoHOMepHOCTH | OmpenesmoT NOHATHA, JaBaTh ONpPEACTICHHE P- npanupyioTr B | Y4arca VHM, Gecena,
CTH 12 HACIICAOBAHHSA (pOpMHpYEMBIE B X0 TCpMHHAM MPOTHOZHPYIOT OCMBICITHBATD JICKIUHA
HACTICJOBAHH IPH3HAKOB, H3VMCHHA TEMBI! XapakTCpH30BATh pe3yJbTar B SHAUUMOCTD
A IPH3HAKOB, YCTAQHOBJICHHBIC «THOPHAOMOT HUECKHIT TPCAMET H3YHCHHA BHOCAT ;faHHOH TEME,
TEeHETHKH, HEOOXOJUMBIE y4aTcqa
YCTAHOBJICHH I'. Mennenem. METOI, «YHCTBIC THHHHY, N OTIOTHEHMA. H P —
BIC MoHOrHOpHAHOS | «MOHOTHOPHAHBIC TEPMHHBI, CHMBOJIbI, - Haxonar u CBOH B2IJIAIbI
[". Mengenem, CKPeIUHBAHKE. CKPELUHBAHHAY, NOHATHA, oTOHparoT I PEIUCHHA
Mozorufpun LIHTOOrHIeCKHE | «aJIeIbHbIE TEHbI, PACKPBIBATH CYTh HeOOXOTHMYIO mpodIeM H
HOE OCHOBBI «TOMO3HTOTHBIE H rHOPHIOIOT HYSCKOT O HHOOPMALHIO H | H3BICYCHHA
CKPEILHBAHHE 3AKOHOMEPHOCTEH | TeTepO3HIOTHBIC METOJ, C¥Th CTPYKTYPHPYIOT | JKH3HCHHBIX
HACNICAOBAHHSA OPTraHU3MBbD)., Tpasuiia ee. ypokos
eanHO0Opaua K- BBICKA3HIBAIOT
Tpu «OOMHHAHTHBIC H THOPHIOB IEPBOrO CBOK TOMKY V JOBNETBOPSIOT
MOHOTHODHIHOM | PElICCCHBHBIC MPH3HAKID). NOKONCHHA, CYTh 3pEHHA noTpebHOCTL B
CKPCIUMBAHHH. «PACIUCTUIEHHE, «3AKOH 3aKOHA YHCTOTHI CNPaBeATHBOM
I'HOpHAONOTHYUEC | YHCTOTHI TAMETY, raMeT. OUECHHBAHHH
KHif METO, XapAKTEPH3YIOT CYIHOCTD ¢opMympoBaTh CBOCH paGoTHI H
YuCTHIE THHHH. rHOPHIOTIOT HYSCKOT O NPaBHI0 pabots1
PACIUCTUICHHA. OJHOKITACCHHKOB
MoOHOrHOpHAHEIE | METOJA. Tasath
CKPEIHBAHHA. OnHCHIBAIOT OMBITEHL, LHTOOTHYECKOS
AnnenvHeie TeHBl. | mpoBoauMseie I'. Mennenem 0GOCHOBAHHE
T'OMO3HIOTHBIE H | MO MOHOTHOPHTHOMY 32KOHOMEPHOCTAM
TeTePOHIOTHBIC CKPEIUHBAHHIO, HAC/ICAOBAHHA DU
OpTAHH3MBI, COCTABILOT CXEMBI MOROTHOPHAHOM
JIOMHHAHTHEIC H | CKpemuBaHHA, QOBACHAIOT
PEUCCCHBHBIC IHTOJOTHYECKHE OCHOBBI
MPH3HAKH. 3AKOHOMEPHOCTEH
Paciennenue. HACICAOBAHHA NMPH3HAKOB
3aKOH YMHCTOTHI MPH MOHOTHOPHIHOM
raMeT. CKPCIUMBAHHH.
parmuyecxas Pemaior 3aaauu Ha
paboma MOHOTHOpHIHOE
Pemenne CKPCIMHBAHKE
TCHSTHYCCKHX
33434 Ha
MOHOTHOpHIHOE
CKpelHBAHHE
Henonunoe | 30. Henonnoe OnpenesoT NOHATHA, JaBaTh ONpPEACTICHHE P- nuaHUpYIOT H VYuarca VHM, Gecena,
JOMHHHpO | 12 JOMHHHpOBaHHE. | (JOpMHpPYEMBIC B X01¢ TCPMHHAM NPOrHOSHPYIOT OCMBICTTHEATD JICKIHA,
— CeHOTHIL i H3YHEHHS TEMBL. XapaKTepH30BATh PE3VALTAT H 3IHAYHMOCTh NPAKTHKYM




Tlenorn u ({eHoTHD. CHEMOMHOE 3AKOHBI BHOCAT JAHHOH TEMBI,
denoTHIL AHATHGHPYIOWIEE | AOMHHEDOBAHHEY. HACJIEICTBCHHOCTH. HCOOXOAUMBIC | yHaTCA
AHATHIHD CKPCIIMBAHHE. «TEHOTHI, «(PEHOTHII», ObBACHATS AOMOTHCHHA. HCTONb30BATE
VIOLIEe IIpaxmudecran «@HATH3HPYIOILEE BIAMMOCBA3E T1- Haxoner CBOH B3TJILIEL
TeHOTUNA H otbGuparoT JJIA PEICHHA
CKPELHBAH paboma CKPCIHBAHHED. (eHOTHIIMECKHX HeOOXOTHMYIO mpodIeM H
He Pemenne XapaKkTepH3YIOT CYIMHOCTh MPU2HAKOB HHOOPMALHIO H | H3BIEHCHHA
TCHETHYCCKHX AHATH3HPYIOWCTO OPraHH3MOB, CTPYKTYPHPYIOT JKH3HEHHBIX
32344 HA CKPELIHBAHHA. IMPAKTHYCCKOC ee. ¥POKOB
HACNCOBaHUE CoCTaBILAOT CXEMBI SHAICHHC K- BicKaspiBatoT
IPUAHAKOB IPH CKpeuBaRKA. Pewaror MPHMEHSHHA METOIA CBOK) TOMKY Y 10BNETBOPSIOT
HEMOTHOM 3aAa4H Ha HACTICAOBAHHE AHATHIHPYIOWCTO ponnd MOTPEGHOCTS B
CKPEILHBAHHA. CIPABEITHBOM
JOMHHHPOBAHHH | MPH3HAKOB IPH HEIOIHOM PermaTs 30JaMH Ha OLCHHBAHNE
AOMHHHPOBAHHH HETIOJIHOE cBoei paboTe H
JOMHHHPOBAHHE H pabotsr
AHAITH3HPYIOLICE OHOKJIACCHHKO
CKPCIHBAHHE B
Aurubpun | 13. JurubpuaHoe OnpenesmoT NOHATHA, JaBaTh ONpPEACTICHHE P- nuaHUpYIOT H Yyarca KY. rpynn.
HOE 01 CKpPCLIHBAHHE, (OopMHpYEMBIE B XOJE TCpMHHAM MPOTHO3ZHPYIOT OCMBICTHBATD
CKperIHBAH 3aKOH H3VHEHUS TEMBI: XapaKTePH30BATh Pe2YIBTAT H SHAMHMOCTS
He. 3akoH HE3ABHCHMOTO «THTHOPHIHOE SAKOHEI BPFOC”T AAHHOH TEMBI,
HACNEICTBCHHOCTH, HEOOXOAHMBIE yuarcs
HE3AaBHCHM HACIIEZOBAHHA CKPCLUHBAHHEY, «3AKOH PaCKpBIBATE [ ——— HCIONBIOBAT
oro NPH3HAKOB, HC3ABHCHMOIQ CYLUHOCTD 32KOHA I1- HAXOIAT H CBOH B3rLIBI
HACTICO0BA IMonurubpuoHoe | HACIEIOBAHHA HE3ABHCHMOTO oTOHparoT A PeLUCHHA
HHA CKPEIHBAHHE, NPH3HAKOBY, HACIICIOBAHHA HEOOXOTHMYIO npodieM |
MPH3HAKOB Pemerka «MOTHrUOpHIHOE NIPH3HAKOB. HHPOPMALIHIO H H3BJICYCHHA
INenuera. CKPCIUBAHHE», «PELICTKA Pemars 3axauH ka CTPYKTYPHPYIOT KHIHCHHBIX
JUrHOPHIHOE ee. YPOKOB
Ipaxmuuecrkas IMenneTax».
CKpELLHBAHHE. K- BBICKA3HIBAIOT
paboma JLRIOT XapaKTEPHCTHKY H XapakTepu3oBaTh CBOK) TOUKY Y IOBNETBOPAIOT
PemieHue OOBACHIIOT CYIIHOCTD BHBI 3peHHA 1'[0Tpe6HOCTB B
TCHSTHYCCKHX 32KOHA HE3ABHCHMOTO B3aHMOACHCTBHA CNPaBeATHBOM
3a0a4 Ha HACTICAOBAHUS TPH3IHAKOB. aJUIeTIBHBIX TCHOB OUCHHBAHHH
JUrHOpHIHOE COCTABILAIOT CXEMBI CBOCH paGoTH U
CKPCIUBAHHE CKPCIUBAHKA H PELICTKH paboTh!
OIHOKIIACCHHKO
IMennera. B
Pemiaror 3ana4uu Ha
AurHOpuaHOe
CKpelHBAHHE
T'eHeTHKA 16. I'eHeTHKA MOJIA. OnpenensmoT NOHATHS. JABATH ONPEICICHHE P- nnaHupyIoT H Vyarca HHM, 6ecena,
noJa. 01 Hacneaosanue (opMHpYEMBIC B X018 TCpMHHAM MPOrHOSHPYIOT OCMBICITHBATE | JICKIHA
CLemIeH NPH3HAKOB, H3YUEHHS TeMBI: XapaKTepH30BaTh Pe3VIABTAT H SHAHMOCTD K¥, rpynn.
0€ C MOIoM CLEIUIEHHBIX C «AYTOCOMEI», «MOJOBLIE CYIUHOCT® 3aKOHa BHOCAT Rauuoll TeMyl, | paGora
. T. Moprasa. HEOOXOAHMBIC yuarcs




HACNICOOBA TOJIOM. XPOMOCOMBLY, OOBACHATH JOMOJHEHHA. HCIOJTB30BATh
HHE AYTOCOMEL «TOMOTAMETHBII MO, MCXaHH3M I1- HaxomAT H CBOH B3IILABL
Monossie «TeTEePOTAMETHBIH TOJD, COCTIICHHOTO oTOHpaioT AT peIicHI
XPOMOCOMEL P — HACTICAOBAHHA HEOOXOMMYIO npodeM H
. MPH3HAKOB, HAZBIBAT | HH(POPMALMIO H3BIICUCHHA
oMoraMeTHbIi H | MOMOM». €r0 MPHYHHEI CTPYKTYPHPYIOT I ——
rETCPOraMeTHIN | JIarOT XapaKTEPUCTHKY H (KOHBIOTALIA, ee. YPOKOB
non. CuereHne | OOBACHAOT NePEKpecT K- BBICKA3HIBAKOT
ICHA C MOJIOM. 3AKOHOMEPHOCTH Xpomocom), obpawas CBOK> TOUKY YV A0BIETBOPSIOT
Mpaxmudeckad | HACTEAOBAHHS NPH3HAKOB. BHHMAHHC Ha 3peHHA NOTPEGHOCTD B
paboma CLETUIEHHBIX C TIOJIOM. Guonoririeckoe CIPABETHEOM
JHAMEHHE MEPEKPecTa | P- MIAHHPYIOT H | OLCHHBAHHH
PemieHne COCTaBILIOT CXEMBI .
XPOMOCOM MPOTHOBHPYIOT CBoeii paboTHI H
ICHETISICCRRY CKPCIUHBAHHA. JABATD ONMPEICIICHAE Pe3yIbTAT H paboTEI
3ajaq Ha YCTaHaBIHBAIOT TepMuHAM. HasbiBath BHOCAT OJHOKJIACCHHKOB
HACIICIOBAHHE MPUMHHHO-CNICACTBCHHBIE TPYIIBI XPOMOCOM HEOOX0 UMBIE YunThca
NMPH3HAKOB, CBA3H HAa NMpHMEpPE XapakTCPpH30BATh JONOTHCHHA. CAMOCTOATCIIBHO
CUEIUIEHHBIX C 3ABHCHMOCTH PA3BHTHA TPYTIR XPOMOCOM I1- HaxomT H BbIOHpATh CTHITH
NOJIOM nosa 0co0H OT €€ (ayrocomst OTGHpaIoT paGorhL.
] MOJOBHIE HEOOXOMHMYIO ONpenenaTh
XPOMOCOMHOTO Kabopa. XPOMOCOMBI); HHOOPMALHIO H JHAMHMOCTD
Pemaror 3ana4u Ha MEXAHH3M CTPYKTYPHPYIOT H3y4JaeMOT0.
HACNIEAOBAHHE MPU3HAKOB, HACIEAOBAHHA ee. BO3MOKHOCTD
CLEIUIEHHBIX C TIOJOM MPH3HAKOB, K- BBICKA3HIBAIOT HCIIOJIB20BATh
CLEIUIEHHBIX C CBOK) TOMKY CBOH 2HAHHA
nonoM. [puBogute 3pEeHHA TPH H3YYCHHH
MPHMEPHI MPH3HAKOB, OPYTHX
CLICTJIEHHBIX C NPEAMETOB H
nonoM. Pemars PELICHHH
3a7a4H Ha OHOMOTHUESCKHX
CLIEMJIEHHOE C MOMIOM 3amay
HACIICAOBAHHE
Obobwarom | 20. OnpenesoT NOHATHA, JaBaTh ONpPEACTICHHE P:¥VMeroT Beibuparor
it YPOK 01 C(]}OpMHpOBaHHbIe B X0J1¢ TCPMHHAM. Ha3reiBaTh OpPraHH30BBIBATH LESJICBBIC H
H3VCHHS TEMBL CMoCOOBI BBIMOJIHCHHE CMBICJIOBLIE
T S ———— BBaH.]\*IOIleHCTBHﬂ 3aAaHHH YUUTENA, yc*rauomfn B
TEHOB; MEPEYHCIIATD AHATH3HPOBAaTh CBOHX
(popryHpOBATH HX CBOHCTBa H PE3YABTATHI CBOCH ASHCTBHAX H
THIOTE3HL, SHAYCHHE paGoTHI Ha YpoKe. MOCTYTKAX .
KOHCTPYHPOBATh, XapakTepH30BaTh IT. VMeroT
MPOBOIMTD OCOOEHHOCTH BOCTIPOH2BOIHTD
SKCTICPHMEHTEI, OLICHHBATD CTPOCHHA H HH(POPMALIHIO 1O
()¥HKLHOHHPOBAHHA NAMATH, JABATH

MOMYYCHHBIE PE3YIIBTATHI

OIpeaCTIEHHE
MOHATHAM,

CTPOHTD PEMEBBIE
BBICKA3BbIBAHHA,




VCTAHABJIHBATD

NPHIHHHO-
CEICTBEHHBIC
CBSI3H.
K: ¥Ymenune
pabortars B
TPYINAX,
00CYKIaTb

10 | 3axkoHoMmep | 23. 3akoHOMEPHOCTH | OnpenensoT MOHATHS. JABATD ONPEICIICHHE Pecvaamusrvie YunThca HHM, 6ecena,
HOCTH 01 H3MEHYHBOCTH: {opMupyeMbIC B X038 TECPMHHAM ¥ NPH3HABATD JICKUHA
HIMEHUHBO MOTH(HKALHOHHA | H3yUeHHS TeMbl: XapAKTEPH3OBATD CaMOCTOATENIBHO | MPOTHBOPSMHBO

. CBOMCTBA YKHBBIX OOHAPYKMBATD H CTh H
CTH: 1 H3MEHYHBOCTh. | «H3MEHUHBOCTBY, ’
M OPTaHH3MOB; (OpMYITHPOBATH HE3ABEPIICHHOC
MOTH(HIA onuuKaLHm. «MonHKALII, HACNICICTBEHHOCTD H poBIEMY B Th CBOHX
IHOHHA HopMa peakium. «MOJH(HKALHOHHASL H3MEHYHBOCTB, KIIACCHOH H B3TJIAO0B HA
H3MEHMHBO IIpaxmuneckas H3MEHYHBOCTE?, «HOPMA OOBACHATD HHAWBHIY ANBHOMN MHP,
¢1b. HopMa paboma PEaKLHm», BO3JCHCTBHE yuebHolH BO3MOMKHOCTb
peaKuuu BLIABICHIHE XapaKTepH3yIOT TCHOTHNA H YCIOBHI JACATSIIBHOCTH, HX H3MCHCHHA,
H3MECHYHBOCTH 3aKOHOMEPHOCTH CPC/ibl Ha 1 osHasamenbrvie
. (popMHpOBaHNE VViIT.
OPTAHH3MOB MOTHHKALHOHHOM
({eHoTHNA IpencraBndarsb
H3MEHYHBOCTH HEQOPMALITO B
OpPraHH3MOB. BUJEC KOHCMEKTOB,
IpuBoOIAT MPHUMEPEHI TabauL, cxXem,
MOTH()HKALHOHHOMH rpaduxos.
H3MEHYHBOCTH U ABATH3HPOBAT
MPOABICHHI HOPMEI b, CABHHBATS,
KIACCH(PUUHPOBAT
PCaKIHH. b 4 0000LIATD
YcraHABIHBAIOT MOHATHS
NPHYHHHQ-CNICACTBEHHLIC
CBAZH HA MPHMEpPE Komamvnuxamuenot
OPraHH3MOB C IIHPOKOH H e Y¥I.
¥23KOH HOPMO# pEeaKLHH.
T Orcrausas
Brimonusmor
CBOK) TOUKY
NPaKTHYECKY0 paboTy Mo 3pEHHSL. IPUBOAHTH
H3MCHYHBOCTH ¥ MOATBEPIKAAA HX
OPTAHH3MOB (axTamMu.

11 3axoHOoMep | 27. 3akOHOMEPHOCTH | OnpeneastoT NOHATHS. HA3BIBATH BUABI P- miaHupyoT 1 Vyarca KV, rpynm.
HOCTH 01 H3MEHYHBOCTH: ({ropmupyembIe B X038 B3AHMOIEHCTBUA MPOTHO3HPYIOT OCMBIC/THBATD pabota
H3MEHUHBO MYTAIMOHHAA H3YUCHHSA TeMBl «TeHHple | HEALICJBHBIX TCHOB | PE3YIbTAT H SHEMEMOCTR

XapaKTePH30BATh BHOCAT JAHHO# TEMBI,




CTH: H3MEHYHBOCTb. MYTALME», «XPOMOCOMHBIE 33aKOHBI HEOOXOAUMBIC y4yarca
MYTAIHOH l_[leIHHLI MYTAUHH», <TCHOMHBIE HACICACTBCHHOCTH, JAOMOJHCHHA, HCIOIB30BATh
HAd MyTALHIA MYTALMED, «YTPAT», BHAEL [1- vaxonar u CEOH B3TTLATIBI
H3MEHUYHBO I'cHHBIE, «ACTICHHY. B3AHMOICHCTBHA OTOHpaiOT AT peIUCHHA
HEAJUICIHHBIX TSHOB. | HEOOXOIUMYIO mpodIeM H
CTb XPOMOCOMHEIC H CHYTUIHKALHD?, Pewartp 223240 HA | HHJOPMALHIO H H3BIICYCHHA
TEHOMHBIE «UHBEPCHA». «CHHAPOM B3AHMOICHCTBIA CTPYKTYPHPYIOT T —
MyTaUMH. YTpata. | JayHa», «IONHIUIOHIHA», HEAJUICJIBHBIX TEHOB | ee. ¥POKOB
Jenenns. CKOJIXHLHH», JABATH ompenenenne | K- BRICKAZBIBAKOT Yuurhca
JyHkanus. «MYTar¢HHBIE BeIeCTBA». | TCPMHHAM. Hﬂ%{?a“ CBOIO TOYKY CAMOCTOATEIIBHO
HUnBepcus. XapakTepH3yoT BHBI MYTALHH, 3peHHA BBIGHPATH CTHITh
CumnpoM Jaywa. | saxosomepuocTH (bakTopsl, ciocodueie [P. CamocToaTemHO paBOTL,
8 BBIZBATH YBEIHMEHHE |O0CO3HABATH MPHYHHBI '
Mommuonzs. MYTAUHOHHOH YACTOTHI MYTALMIT  [cBoero yomexa pmy | OTPCACIIATE
Koaxunus. H3MECHYHBOCTH HeyCnexa H Haxoqurs| SHAYHMOCTH
MyrareHHue OPTaHHU3MOB. XapaKkTepH30BaATh CIOCOOB! BEIX0JA H3 | H3VMAEMOro,
BCILCCTRA IpuBOIAT MPHMEPHI {dropmeI CHTYALHH HEYCTIEXA. | BOIMOMKHOCTD
MYTALHI ¥ OPTAHH3MOB. H3MEHYHBOCTH, PaGoTast no HCTIONb30BATD
CpapHHBAKOT BBLICIAT OCHOBHBIE | P v O/ CHHOMY H CBOH 3HAHHSA TpH
MOAH(PHKALNH H MYTALHH. | pasiH4HsI MEKTY -aMOCTOATEIBHO H3VMEHHH JPYTHX
COCTABIIEHHOMY ’
OG0y K maroT MpoGIeMbI MOZMUKAUMAMH B [naHy, HCTIONB30BaTh | TIPEAMETOB.
H3MCHYHBOCTH MYTALHSAMH, HAPATY C OCHOBHBIMH
OPTAHH3MOB NEPEUHCTATE BUIBl [ JOTNONHHTEIbHBIE
MyTanmii, Gakrope;, [PEICTBA (CIpPaBOMHAS
CTOCOGHBIE BBI3BATE [ 1oPATYPA,
YBEIHUCHHE YaCTOThI [KOMIBIOTEP).
9 I1. OcymecTeaaTh
MyTALHH. [TOTHUECKY 10
OGoCHOBEIBATE orieparo
OHONOTHYECKYIO [V CTAHOBJICHHA
POJb MyTaImii, OTHOLLICHHI,
ITpHBOIHTE NPHMEPHI
H3IMEHUHBOCTH, K. Y4UTBCA KPUTHIH(
OTHOCHTBCS K CBOEMY
HACIICACTBEHHOCTH H MECHHIO, ¢
NPHCTIOCOONCHEOCTH |6 o1 oHHCTBOM
pacrenmii u MpH3HABATH
JKMBOTHBIX K Cpeae  [OIUMOQUHOCTH CBOCTO
OBUHTAHUS MHEHHA (€CITH OHO
TAKOBO) H
[KOPPEKTHPOBATH €r0
12 OcHoBHBIE | 30. Cenexuus, OnpenensmoT NOHATHS. MABATDH ONMPEICTICHHE P: OcmercnuBaror | THM, Gecena,
METOIBI 01 Mubpuauzaums. ({ropmupyembIe B X038 repmutaM. Hazeisate KOPPEKTHPOBATH NPHYHHBI JICKUHA
CeNEKIUHH Maccoesiii 0TO0p. | H3YUEHUS TeMBI: [ICHTPBI SHAHHA H MEOT005pasHi




PACTCHHIA,
JKHBOTHBIX
H

MHKPOOpPTa
HH3MOB

HWHIHBHIYABHEL
i o160p. UncThic
JTHHHH.
BAU3KOpPOICTBEHH
0€ CKPCIUHBAHHE.
IeTeposuc.,
MexBH 0824
rHOPHIH3ALHA.
HCKyCCTBEHHBIH
MyTareHes.
buoTexHonorK.
AHTHOHOTHKH

HCETIEKLHA»,
«THOpHAM3ALHAY,
«MACCOBEII 0TOOPY,
«MHIHBHIYaTbHbIH

oTOOP», «MHCTHIC THHUH,

«OIH3KOPONCTBEHHOE
CKPCIUMBAHHEY,
«TETEePO3HCH,
«MEKBHIOBAA
rHOPHIH3ALHAY,
«MCKYCCTBECHHBIH
MYTareHe?»,
«OHOTEXHOJIOTHA,
«AHTHOHOTHKH,
XapaKkTepH3YIOT METOABI
CENCKLHOHHOM PAGOTEL
CpaBHHBAKOT MACCOBBII H
HHAHBHIYaNbHBIH 0TOOP.
I'oToBAT COODILECHHS K
YPOKY-CEMHHAPY
«Cenexund Ha cykbe
YEIIOBEKA»

[IPOHCXOKICHHA
KYIbTYPHBIX PACTCHHH

NApaKTEPH30BATh
BATAYH H LEHTPOB
[POHCXOMKICHHA
KYJIbTYPHBIX PACTEHHIH C|
MECTAMH PACTIONOKEH HA
PHAYEHHEOOOCHOBHIBATD
COBMATICHHE BEITHKHX
TPCBHUX LIMBHIIH2ALHIA,
[(IPHBOJHTD MIPHMEPHI
HCTIONB30BAHHA

Y MCHBIMH B
CeNeKUHOHHOM padoTe
BAKOHA
FOMOJIOTHYECKHX PATOB
HAC/ICICTBEHHOH
H3MEHUHBOCTH

MABATh ONPEACTICHHE
repvuHaM. HazeiBate
PCHOBHBIE METOBI
CeNEKLHH, BHODI
rHOpHIH2ALHH
XAPAKTEPH30BATh
DCHOBHEIE METOIBI
CeNIEKLUHH, BHABI
FHOPHAM3ALMH, ABICHHE
FETCPO3HCA; 3HATh
METOUKY,
[103BOJLIFOLIYIO
[PEOJONETh
CTEPHIBHOCTH
MCKBHIOBBIX
MEKPOAOBBIX)
ruopuAoe. IIpHBOAUTE
IPHMEPBI
CENEKIHOHHBIX PadoT

O0BEKTHBHO HX
OLICHHBATH.,

II: YMCHHE
paborate c
TEKCTOM, BBLICIIATH
B HEM T[JABHOR,
AHAIH3HPOBATD,
CPABHHBATD,
KIACCH(PUUHPOBAT
p u 0bobware
MOHATHA.

K: orcramparor
CBOK) TOMKY
3pEHHA, TPHUBOIAT
APTYMEHTHI, Y METh

B3[IAHYTh Ha
CHTYALHIO C HHOH
MO3HIHH H
AQTOBApUBATECA ¢
JOABMH HHBIX
MO3ULHH.
OrcranBas

CBOIO TOUKY
3PEHHA, MPHBOIHTE
APTYMCHTHI,
NOATBEPKIAA — MX
(daxtamu,

[P: KOpPPEKTHPOBATH
HX OLCHHBATD.

I1.. JlaBats
OTIpECICHHE
MOHATHSIM HA OCHOBE
H3YUSHHOTO Ha
PAsIHIHBIX
MpeaAMETaxX Y4eOHOTrO
MATEPHANA,
[TpeobpazoBeiBaTh
MHGOPMALIHIO H3

i ceOd Qopmy
(bHKCALIMH H
MpPEICTABICHHA
prabOpMALIHHU.

BHAHHA H OO0BEKTHBH(

OOHOTO BHIA B IPYroi
[ BBIOHpATH Y I00HYIO

JKHBOTHOT'O
MHpa




K: orcrauBaror
CBOKO TOUKY 3PCHHA,
IIpHBO,-'_IﬂT ap[‘_\’MeHTbI,
'VMETh B3IJSIHYTH Ha
CHTVAL[HIO C HHOMH
MO3UIMH H
[MTOrOBapUBaTHCS C
ITFOAbMH HHBIX
MOBMLIMH.
OTcTanBast CBOK
[TOUKY 3PEHHA,

MPHBOAUTH
APTYMCHTBI,
MOATBEPKIAL HX
(baxTamu
O6o0maromu | 03 Cenekuus Ha BeicTynaror ¢ JaBaTh OMPEACICHUC P:YMmeror BeiOupator
fit ypok- 02 CoyKOE HYCeTOBEKA | COODICHHIMH, TepmuHaM. Ha3biBaTh |  OpraHH30BBIBATH LCTCBBIC H
ceMuHap 0BCYIKIAIOT COOBICHHSA C CrOCO0b! CENCKIHI BBIO/HCHHC CMBICTIOBBIC
[To Teme OIHOKITACCHHKAMH H O OPTFBNeSs o i e
' NCPEYHCIIIT UX AHATTH3HPOBATH CBOHX
(Cenexmpia yHHTCAMH CBOMCTBA M 3HAYCHHE | PE3yIAbTAThI CBOCH JCHCTBHAX H
XapakTepH30BaTh padoTHI HA YPOKE. MOCTYMKAX .
OCOOCHHOCTH IT; Ymeror
BOCTIPOH3BOIAHTH
HH(OPMALHIO TO
TAMSATH, JaBATh
OMpEACICHHE
TOHSATHSM,
CTPOHUTH PCUCBLIC
BBICKA3BIBAHHSL,
VCTAHAB/IHBATD
MPHYHHHO-
CJICIICTBCHHBIC
CBS3H,
K: ¥YMenue
padorarts B
rpynmax.
00Cy:K1aTh
IonyasinoHHO-BHAOBOI YPOBEHb - 8 HacOB
Honysiuon| 06 IMonsarue o Buae. | OnpenensoT NOHATHS, JaBaTh OMPEACICHUE | : CAMOCTOATEILHO Yuutscs HWHM, 6ecena,
HO-BHI0BOMH | 02 Kpmepnﬁ BHIA: d)Opl\-IHp_Vel\-lble B X0a¢ TCPMHHAM. HazswiBaTth MOCTABHUTH LIC/Ib OCMBICTTHBATDH JCKIHA
YPOBCHB: MOP(OTOTHUECKHMIA| M3YICHHA TEMBI: «BUIY, KPHICPHH BRZA PadOThI. COCTABHT i
~ . N XapakTepH30BaTh NIaH 0 JAHHOM TEMBI,
obmas (hu3HOIOrHUCCKHI. [ «MOP(OIOrHICCKHUi
B . OCHOBHYHO TIOCIA0BATETBHOC YUHTHCA
R S TeRCTHICORMH, SIERCPE: BHAAY, CHCTEMATHYECKYFO Th JHCTBHit HCTIONB30BATH
Ka JKOJIOTHUCCKHUIH, «(PH3HOIOr HUCCKHH CAMHHLLY B _CITYHTh CBOH B3FTISIBI




reorpadireckuii,
HCTOPHYECKHH,
Apean.

IMomy ranms.
CBoiicTBa

NOMTY JIALIHIA.
BuoTHMECKHE
coolwecTea.
Hdabopamopraa
paboma
HzyueHune
MOp(POTIOTHIYESCKO
r0 KPHTEpHA BHAA

KPHTEPHIH BHIAY,
«TEHETHYECKHH KPHTEPHH
BHI», «IKOJIOTHMECKHH
KPHTEPHIT BUTIA».
«reorpapH4eCKHit
KPHTEPHIT BUTIA».
CHCTOPHMECKHH KPHTEPHit
BHID», «Apea»,

«TIOMY ALMA», «CBOHCTBA
TOMTY JIALHID»,
«OHOTHUECKHE
CO00LIeCTBAY.

JlaroT XapaKTCPHCTHKY
KPHTCPHEB BHAA,

NONY JIAHOHHOMH
CTPYKTYPHI BHIA.
OnmuCHIBAIOT CBOMHCTBA
nomyuaumit. OGBACHMOT
POIB PENPOAYKTHBHOH
H30JLAUMH B 0L ISP KAHHH
LENOCTHOCTH BHIA.
Brmonxsmor
NMPaKTHYSCKYIO padoTy Mo
H3VMCHHIO
MOP(ONOTHYECKOTO
KPHTEPHA BHIA.
CMBICTIOBOE UTEHHE

GHONIOTHH, KPHTEPUH
BHAAQ
(MOpPONOTHYECKHIA.
(PH3HOIOTHUECKHUH,
TE€HETHYESCKHIA,
IKOITOTHYESCKHIA,
reorpadireckuii,
HCTOPHYCCKHI).

PE3VALTATHI H
BHECTH
HEOOXOAHMBIC
JOTIOJTHCHHA,
OLEHHTD CTCTICHD
YCMEeIMHOCTH CBOCH
HHIUBUIY AMbHOH
00pA30BATEMBHOH
JeATESIIBHOCTH.
11 : yMeHEe
HAXOJHTb HYKHYIO
HH()OPMALIHIO,
HCIIOJIB20BATh
PA3MHMHBIE
HCTOMHHKH
MOy YCHHA
HH}OPMAaIHH,
NpPeICTaBIATh
HHpOpMaLIO B
BHJE CXEM ,Ta0IHI
H KOHCTICKTOB.

K : orcraBath
CBOK) TOMKY
3pEHHA MPHBOIHTD
APTYMEHTHI,
MOOTBEPIKIATH MX
MPHMEPAMH, C
JOCTOUHCTBOM
NpH3HABATb CBOH
OIIHOKH H
KOPPEKTHPOBATh
SHAHHA,
B3aHMOOLICHHBATh

ApYT ApYTa.

AT PEHICHHA
npo0neM H
H3BJICYCHHA
AKH3HCHHBIX
YPOKOB

[ KOO HYECK

[y CIIOBHA
CPEABL

10

He axroper i 02

IMonarne o6
3KOJIOTHUECKHX
(akropax.
YCnoBHs Cpeabl.
3KOJIOT HMECKHE
(akTophI:
aDHOTHUYECKHE,
OHOTHYECKHE,
AHTPOMOTCHHBIE,
3KOJIOT HMECKHE
VCIOBHA:

OnpenensioT OHATUA,
(popMHpYEMBIE B XOAE
H3YMEHUA TEMBI:
«a0HOTHUECKHE
IKONOTHMECKHE (PAKTOPBI»,
«OHOTHUECKHE
9KOJIOTHUYECKHE (PAKTOPBI»,
«AHTPOMOTCHHBIE
9KOJIOTHUYECKHE (PAKTOPBI»,
«IKOJIOTHYCCKHE
VCIOBHA», «BTOPHUHBIE




TEMIICPATYPA, KIHMATHMECKHE
BJIAKHOCTD. CBET. | dakTophl». JaroT
BropirHBIe XAPAKTEPUCTHKY
KJIHMATHUYCCKHE OCHOBHBIX KOJIOTHUCCKHX
(axroper (paxTopoB H YCIOBHIT
Bnuauue Cpensl.
IKOTOTHHECKHX YcraHABIHBAIOT
YCIOBHH HA MPHMHHHO-CIICACTBESHHBIE
OPTaHH3MBI CBA3H Ha NMpHMEpS
BIHAHHA YKONOTHMECKHX
YCJIOBHH HA OPraHH3MBL.
CMBICTIOBOE YTEHHE
Ipoucxoxae| 13 IMpoucxokacHue | OnpenensoT MOHATHS. Jasate onpeaencHue [P : camocToaTensHO Yuarca KY. rpynm.
HHE BHIOB. | 02 BHI0B. PasBuTie | (opMHUpYEMbIC B X01¢ TepMHHAM. HA3HIBATE [MOCTABHTEH LICNb HCIONB30BaTh | pabota
PasBurue SBOIOLHOHHbIX H3YUEHHS TeMBL: (dammumas yMeHsIx-  paboTel, COCTABHTE CBOH B3TIAIBI
IBOMIOLHOHH NP ICTABICHHIA. «IBOTIOLMA», KTEOPHUA BOJIOLHOHHUCTOB, FUIAH H HA MHP 1A
OCHOBHBIE MONIOYKSHHA [TOCICI0BATENBHOCTD 0OBACHEHHA
bIX Ocrosiie HAapsuray, «ABIOKYIIHE Teopun Y. JapBuna  [DeHCTBHIT PAIHMHBIX
NPeICTaBICH NOIOKEHHA CHJIBI SBOMIFOLIHI, 11 : YMeHHe HAXOHTY CHTVALiL,
Hit TeopuH Y. «H3MEHYHBOCTB». «00pb0a | XapakTepu30BaTH HYKHYIO peleHHA
JapBuHA. 32 CYLIECTBOBAHHEY, OCHOBHBIC MOJMOMKESHHA [MH)OPMALIHIO, BOZHHKAIOLLHX
IBOMOLHA. «@CTECTBEHHBII OTGOpY, Teopun Y. JapBuHa, [HCMONB30BATH npodieM H
Teopus JIAPBHEA. | «CHHTETHUECKAS TEOPHS 080CHOBBIBATE POb Y. pa3auMHbIC H3BIICYCHHA
O — Japsuna B PASBHTHH  HCTOMHUKH YKH2HEHHBIX
IBOMIOLHOHHBIX HICH. [OTyMEeHHUA YPOKOB
SBOMOLHH: JlR10T XapaKTePUCTUKY H | Byynenary ofmee u  HpOpMALHH. Oco3HABAT
H3MCHIHBOCTD. CPaBHHEAIOT PA3NHYHOS B F{ ¢ OTCTABATH CBOKO | CBOH HHTEPECHI,
Hopruba 3a IBOJIOLHOHHEIE IBOJFOLHOHHBIX TOMKY 2PCHHA HAXOOUTH H
CYLUCCTBOBAHUE, MPEACTABICHHA TCOPHAX .HﬂMEIpKﬂ H MPHBOIUTH H3Y4aTh B
€CTECTBEHHbIH K B.JTaMapka u ocHOBHBe | AAPBHHA, APTYMEHTDL, Y4EOHHKAX 10
oT60p. HIONOHEHES YYCHEA XAPAKTEPH2Y A MOITBEPIKIATH HX PA3HBIM
OCHOBHYIO 3acmyry U. mpHMEpaMH. npeaAMETaM
CunreTireckas ‘1 Jlapeusa. JlapsuHa P yMEIOT OLICHHTD MaTepHan (M3
TeopHs 3BOmouKH | OOBACHMOT CTENCHD YCMCIIHOCTH | MAKCHMYMa),
3aKOHOMEPHOCTH CBOCIH HMEIOIHH
IBOMIOLHOHHBIX HHTHBHAY AJTBHOH OTHOILICHHE K
NPOLIECCOB ¢ MOSHIMIT OOpPa3oBaTeMLHOM CBOMM
vuenna U. JapsuHa. CATCIILHEOCTH.
I'oToBAT COODILECHHS HITH {7 :aHATH3HDYIOT.
CPABHHBAIOT,
mpe3enTauud o Y. Japeune knaccuduuupyer
B TOM “MHCIE C OBOBIIACT MOHATHS,
HCIIOJIB30BAHHEM NAKOT OMpEIEICHHE
KOMITBHOTEPHBIX MOHATHAM HA OCHOBC
TEXHOJIOT HIA. [A3YHCHEOTO HA




Paboraror ¢ HrepHeToM
KAK C HCTOUHHKOM
HH(OPMALHH

Pa3IHYHBIX
MpeaAMETaxX Y4eOHOTrO
MaTepHANA,

K- yMEIOT CayIIaTh
yMHTEILA H OTBCYATD
HA BOMPOCHI

B HOJIOTHYECK
2F
Knaccupukay
Ho

[Tormy AL
[Kak
BIIEMEHTAPHA
i eMHHLA
BBOTFOLIHH

17
02

Moy mAMHOHHAS
TCHCTHEA.
Hi3MeHunBoCTD
reHo(oHaa

OnpenenstoT NOHATHSL.
({ropmupyembIe B X038
H3YMEHHA TeMBI:

«TIOMY JHILIHOHHAS
TEHETHKA», «TeHOOHIY.
HasbIBaroT NpHYHHBI

H3MEHYHBOCTH INeHO(OHIA.

ITpHBOAAT NPHMEPHI,
JOKA3BIBAKOLIHE
NPHCTIOCOOHTE b HBIH
(ADANITHBHEII) XApAKTEp
H3MECHCHHH reHODOHAA.
OG0y K maroT MpoGIeMbI
JABHKYIIHX CHJI SBOJIOLIHH
€ MOHLHI COBPEMEHHOIH
OHOOTHH,

CMBICTIOBOE YTEHHE

JABATH ONMPEICIICHHE
TCPMHHAM
XAPAKTEPH30BATh
JNEMEHTAPHYIO
COIHHHLIY 3BOJIIOLHH
(MOTIY IALHIO),
000CHOBBIBATE POJIb
MOy JIALHIT B
IKOIOTHYSCKHX
CHCTEMAX.
ITpoBoauTs
CPaBHHTECTIBHYIO
XapaKTCPHCTHKY
OPraHH3MCHHOIO H
MOy JIAUHOHHO -
BHIOBOTO YPOBHEH
OpraHH3ALHH KHBOH
NPHPOAB!
JABATH ONMPEICIICHHE
TCPMHHAM
XAPAKTEPH30BATh
OCHOBHBIC
CHCTEMATHUCCKHE
KATETOPUH;, NPH3HAKH
LAPCTB KHBOH
MPHPOABI (OTACIOB,
KJIACCOB, CEMCEHCTB
IBCTKOBBIX
PACTCHMIA.
NOALAPCTE, THNOB H
KJIACCOB JKHBOTHBIX),
Onpeaenars
TAKCOHOMHYECKYH)
NPHHAICKHOCTD
PACTEHHIH

[P : camocTOATENPHO
MOCTABHUTH LCTb
PaboTHI, COCTABHTH
MUIAH H
MOCICIOBATENEHOCTD
IneHCTBHI
11 : yMEHHE HAXOIHTH
HYKHYIO
HPOPMALIHIO,
CMONB30BATh
A2 MIMHBIE
CTOYUHHKH
OJTYUCHUSA
HOpMALHH.

: OTCTABATH CBOKO
TOMKY 3PSHHA
MPHBOAUTH
NPTYMEHTEI,
MOITBEPIKIATH HX
MPHMEPAMH.

P yMEIOT OLICHHTD
CTeTICHD YCTICIIHOCTH
CBOCH

HHHBHY AJTbHOMH
00Pa3oBaTeIBLHOH
NeATEIBHOCTH.

/7 .aHATTH3HPYIOT.
CPABHUBAOT,
acCHOHIUPYET H
OOLIACT MOHSATHS,
ONPEACICHHE
QHATHAM HAa OCHOBE

- YMEKT CIYLIATh
YHTENA H OTBEHATh

2 BOPOCHI

YunTeca
OCMBICIHBATD
IHAMHMOCTD
JAHHOM TEMBI,
YMHTBCA
HCTIONB30BATH
CBOH B3TIAbI 719
peleHns npodiaem
H H3BJICYESHHA
SKH3HEHHBIX
YPOKOB

Yyarcs
HCTIONB30BaTh
CBOH B3TJISABI HA
MHp 1A
OOBICHEHHA
Pa3IHYHBIX
CHTYALIHIA,
PELLeHHA
BOZHHKAKOILHX
npobnem u
H2BICHMEHHA
SKH3HEHHBIX
YPOKOB
OCo3HABaTh CBOH
HHTEPECHI,
HAXOIMTh H
H3Y4aTh B
yUeOHHKAX TO
Pa3sHBIM
npeaMeTaM
MaTepHan (H3
MAKCHMYMa),
HMCHOLIHI
OTHOILEHHE K
CBOHMM

HHM, 6ecena.
JICKLHA




Bopeba3a | 20 Bopsba 2a OnpenesmoT NOHATHA, JAaBaTh ONPEACICHHE P- BHIIETOT H Oco3HaoT KV, rpynm.
CYILECTBOBAH 02 CYILECTBOBAHHE. (l}opl\{p[pyel\{],]e B X0Ae TCPMHHAM. HasriBath OCO3HAKOT TOQ, 4TO AKTHBHOC p360T3
He ” doprst GopsObl H3YMEHUSA TEMBI! (oprbi GopsdEI 3a YK€ YCBOCHO. B3aHMoncHCTBHE
€CTECTBCHHBI 3a «BHYTpHBHAOBaA Gopbla CYIICCTBOBAHHC. BHOCAT AAHBRIX
B {Jropmbr HEOOXO UMBIC OPTAHH3MOB C
it orbop CYWICCTBOBAHUE. | 3 CYIIECTBOBAHHCY, ECTeCTBEHHOTO TOTIOTHEHHA. OKPYIKAFOLICH
DopMBbI «MEKBHIOBAA Oopbda 3a ot6opa Cpenoii.
€CTECTBEHHOTO CYLIECTBOBAHME», «00oppda | xapaxrepui0BaTh I1- mecnemyror,
otbopa 32 CYLIECTBOBAHHE C (opmbr GoppdHI 32 HAXOJAT H
HeOaroNpPHATHBIMH CYLICCTBOBAHHE, OTOHPAIOT
YCIOBHAMH CPEAbI», POJIb €CTECTBEHHOTO HeOOXOTHMYIO
. othopa H ero (opMBI. HH(POPMALIHIO H
«CTAOUTH3HPYIOIMH C ) )
. PABHUBATD CTPYKTYPHPYIOT
€CTeCTBEHHBII 0TOOpY, T —— ce.
«BHKYIIHH ABIKyIIHiT otGop.
€CTECTBEHHBIH 0TOOP». [MpuBoOHTE MPHMEPEI K- cnymaror
XapakTepu3yioT GopMbl ananTauuii Kax VUUTES, OTBEYAOT
GopeGBI 2a CyIecTBOBaRKe | PE3YBTATa ACHCTBHS Ha BOTIPOCHI
H eCTECTBEHHOIO 0TOO0pA. ziTﬁzcl;raBeﬂﬂoro
. ]
TIpHBOIAT NPUMEPHI HX IPOHCXOIAIETO MO
NPOABICHHA B NPHPOIC. JaBJICHHEM GOpBOBI
Pa3paﬁanmamr 34 CYLIECTBOBAHUE
JKCIEPHMEHTHI 1O
H3VMEHHIO JeHCTBHIA
01OOpPa. KOTOPLIE CTAHYT
OCHOBOH Oy mywero
y4eBHo-
HCCIIEIOBATEIBCKOTO
NPOSKTA.
CMBICTIOBOE UTCHHE
Buaoobpas | 27. MoxaTHE O OnpenensioT OHATUA, JAABaTh ONPEACTICHUE P- BHOCAT Oco3HaT HHM, Gecena,
OBaHHE 02 MHKPO3BOJIFOLMH, (opMHUpYEMBIE B XOAE TepMHHaM. Haseisath HEOOXOAHMBIC 1\*[1'[01"006]333“6 JICKIHA
30w, H3VCHHS TEMBI' OCHOBHBIE (POPMEI JOTIOJTHCHHA, JKHBOTHOTO
I ! BHIO0OPA30BAHHA BBIIEIITIOT H MHPA HA 3eMIIe.
eorpayecKoe «MHKPO3IBOIIFOLIHSA»,
XAPAKTePH20BATh OCO2HAKOT TO, YTO
HI000pAzoBaHHe. | «H3OMALHAY, mpouece ——
HKPOSBOJIOUHSA. | «PCHIPOAYKTHBHAA MHKPOIBOIOLHH, €10 YCBOCHHIO.
3OJIALMA H30JLALID, OCHOBHBIE (JOPMBI, I1-
CNPOTYKTHBHAA «BHI000Pa3OBAHHEY, NPHBOIHTH MPHMEPHL CTPYKTYPHPYIOT
3OLALHA «reorpadH4ecKoe JloKa2pIBaTh, YTO y4eOHBIH
HIOOOPA20BAHKE. | BHIOOOPAZOBAHHEY. ABICKYIEMY OTOOPY MATEPHAIL,
eorpayecKoe XapakTepH3vVIOT TPHHAIEHHT BBICIUTIOT B HEM
. PRILAKOLIAA PONIb B TJIABHOE
HI000pA30BAHHE | MEXAHH3MBI Tpoueccax K- BOCTPHHHMAFOT
reorpagueckoro BHAOOOPA30OBAHHA, HH(OPMALIIO HA




BHIO0OpA30BaHHA C
HCIOJTB30BAHHEM PHCYHKA
yuyeOHuKa. CMBICTOBOE
YTEHHE ¢ MOCEAYFOLIHM
BBLIBIDKCHHE THIIOTE3 O
APYTHX BO3MOMKHBIX
MEXAHH3MAX
BHIO0OPA30BAHHA

41O
HACTICACTBEHHOCTb,
H3MECHUHBOCTD,
Goprba 3a
CYILECTBOBAHHE H
€CTeCTBEHHBII 0TOOD
ABJVIKOTCA
ABHKYIUHMH CHIIAMH
JBOMIOLHH.
XapakTepu20BaTh
pone B
BHIOOOPA30BAHHH
PABTHYHEBIX
MCXAHH3MOB
H30JLAUHH

CIIyX. OTBEYATh HA
BOMPOCHI YUUTENIA

Maxpo3so
JIOUHA

INonatue 0

MAKPO3IBOJIOLHH.

HanpagneHus

MAKPO3IBOJIOLHH.

ITytH
JOCTIDKEHHA
OHOIOrHYECKOTO

nporpecca

OnpenensioT MOHATHS.
({ropmupyembIe B X038
H3YUCHHS TEMBL
«MAKPOIBOMIOLHA»,
«HAMPaBJICHUS
SBOMIOLHIY,
«OHOMOTHMECKHI
nporpece»,
«OHONOTHUESCKHI
perpecc», «apoMopro»,
«MAHOAJANTALILDY.
«OETCHEePALHAY.
XapaKkTepH3YIOT INIABHbIC
HATIPABJICHHA YBOMIOLHH.
CpaBHHBAIOT MHKpPO- H
MAKPOIBOSTFOLIHIO.
OG0y K maroT MpoGIeMbI
MAKPOIBOSTFOLIHH C
OAHOKJIACCHHKAMH H
VUHTEICM.

Paboraror ¢
JOTIOHHTEIbHBIMH
HH()OPMALHOHHBIMH
HCTOUHHKAMH C IEITBEO
MOATOTOBKH COOOLICHUA
HIIH MYJIETHMETHA
mpe3eHTAUMH O (PAKTaX,
JOKA3bIBAFOIIUX

OABATh OMPEACICHHE
TepMuHAM. HasbiBath
OCHOBHBIE
TAKCOHOMHUECKHE
TPYIIBL, MPOLECCHL.
ABIAOLHECA
JABIKYLUHMH CHJIAMH
MaKpO3BOJFOLHH
XAPAKTePH20BATh
MOHATHE
«MAKPOIBOITIOLIHAY
NPHBOJHTH
JOKA3ATEIIBCTBA
MaKpO3BOJIFOLHH.

P- mnaHHpYIOT H
MPOTHOBHPYIOT
Pe3VaBTAT H
BHOCAT
HEOOXOAHMBIC
TOOTOJTHCHHA.
IT- HaxogaT u
OTOMpaOT
HeOOXOTHMYIO
HH(POPMALIHIO H
CTPYKTYPHPYIOT
ee.

K- BBICKA3HIBAIOT
CBOK) TOUKY
3pEHHA

Oco3HABATH
CBOH MHTEPECHI,
HaXOJMTh H
H3V4YaTh B
yUeOHHKAX TO
PA3HBIM
npeaMeTaM
MaTepHan (H3
MAKCHMYMA),
HMEIOLIHIT
OTHOILCHHE K
CBOMM
HHTEPECaM.

HHM, 6ecena.
JICKLHA




3BOJHOLHMIO

Obobmarom | 06 Beictynaror ¢ JaBaTh ONPEICICHHE P:¥YMeror Briduparor
uit ypoK- 03 COOOIICHHSMH. TepmuHaM. Ha3biBath | OpraHU30BbIBATH LIC/ICBBIC U
ceMuHap 0OCYIKAAROT COOBMEHH C ITambl | BHIBI BBIIOJHCHHE CMBICJIOBBIC
L IBOJTIOLIUH; 3a7AHHI YUHTEIS, YCTAaHOBKH B
NEPEUHUCIIT HX AHATU3HPOBATH CBOHX
TAHTSRINE CBOMCTBA M 3HAYCHUE | pE3yJbTaThl CBOCH JACHCTBHAX H
XapaKTEPH30BaTh padoThI HA YPOKE. MOCTYTIKAX .
0COOCHHOCTH IT: Ymeror
BOCTIPOH3BOHTH
HH()OPMALIHIO TIO
MaMSATH, JaBATh
OTIpEACICHHE
TOHATHSM,
CTPOHUTH PEUECBbIC
BBICKA3BIBAHMS,
VCTAHAB/IHBATH
MPHYHHHO-
CIICJICTBEHHbIC
CBSI3H.
K: Ymenue
paboraTh B
rpynmax.,
o0cy KIaTh
DKOCHCTEMHBII YPOBEHB - 6
Coobmecr | 10 Buormieckoe OnpeaensiroT MOHATHSL, TepmuHaMm. Hasesats P- onpeaensror Yuarcs HWHM, Gecena,
BO. 03 COOBIIECTBO, WK | (JOPMHEPYEMBIC B XOAC MPUPOIHBIC LETb padoThL,, HCTIONIB30BATh | JICKIHS
3KOCHCTEM OHOLICHO3. H3YUCHHS TEMBI: €O00LICCTE. KOPPEKTHPYIOT CBOR BarTIAREl
a, DKocucTeMA. «OHOTHYECKOE Tlcpermomes MR AR
_ JNEMEHTBI IKOTONA, . I1- anamu3upyror OOBSICHCHHSA
OuoreoncH Buoreouenos COOOLIECTBOY, oz " pasTHHBIX
03 «OHOLICHO3», OHOreoneHo3a udpepeHIEpYOT CHTYaLHii,
«IKOCHCTEMAY, XapaKkTCpU30BaTh ITOJTY YCHHBIC peICHus
«OHOTCOLICHO3Y. IPUPOIHBIC SHAHMSL. BO3HHKAIOIHX
OIUCHIBAIOT coodmiecTBa, HX K- ymeror npodiIeM H
CDABHHBAIOT SKOCHCTEMBI OCHOBHBIC CBOMCTBA | CIYIIATH VIHUTEILS M3BICUCHHS
H 3a7a4H; H OTBEYATH HA YKH3HCHHBIX
Pa3IHYHOTO YPOBHIL. ;
MICPCHUHCIIAT BOIIPOCHI VYPOKOB
[prsoiT mprveps! BAKHEHIIHE Oco3HaBaTh
9KOCHCTEM Pa3sHOro KOMITOHCHTBI CBOH HHTEPECHI,
VPOBHSL. IKOCHCTEM H HX HAXOIUTH H
XapaKkTepH3YIOT AKBAPHYM KIACCH(DHKALMIO, u3y4arb B
KAK HCKYCCTBEHHYIO POIb PEryISTOPOB B yUeOHHKAX 1O
SKOCHCTENY MOIEPKAHHH Pa3HBIM
YCTOHYHBOCTH npeaMeTaM




IKOCHCTEMBL MarTepHan (M3
ITpoBoAUTD MAKCHMYMa),
CPaBHHTCITBHYIO HMEHOIMHA
XapaKTCPHCTHKY OTHOLICHHE K
COOOLLECTBA, CBOHM
IKOCHCTEMEI,
O6uoreoueHo?a.
ITpHBOIHTE NPHMEPHI
€CTeCTBEHHBIX H
HCKYCCTBEHHBIX
co00IWeCTB
CocraB u 13. Bunosoe OnpenensmoT NOHATHS. JABATH OMPEIACICHHE P- OcmercnuBaror | THM, Gecena,
CIPYKTYpA 03 pasHoodpasue. (opMHUpYEMBIE B X038 TepMuHAM. HasbiBath OPraHH30BHIBAIOT CIHHYIO JICKIHA
COOBIIECTB Mopdonormuecka | H3yueHHs TeMbl: «BHA0Boe | TPYTIIBI ODraHH3MOB, BBINOJIHEHHE MPHPOIHYHY
a iH pasHOOOpA3HeY, «BUIOBOH COCTABJIAIOLIHC S2IAHHH yIUTEIA, LCTOCTHOCT
TPOPHIECKYIO JENAKOT BHIBOIBI
NPOCTPAHCTBEHHA | COCTaB», «aBTOTPODBI», CTPYKTYDY 1H0 PeayLTATAM
A CTPYRTYpa «reTepoTpodui», COODILECTRa,; paBoThL
COOBILECTB. «IPOJYLCHTLI», MEPEYUCTATH CBASH B I1- yMeroT
Tpogiueckas «KOHCYMEHTBI», IKOCHCTEMAX padorath C
CTPYKTYpa «PEAYUCHTBI», (TePPHTOPHANBHBIE, | TEKCTOM, BBIICTATH
COOBIIECTEA. IPYCHOCTEY, «PEIKHE NHLIEBBIE, B HEM TJIABHOE.
MEKIOIY HIHOHHEIE
IMHieBas uens. BHIBIY,
) K- BeIpakaroT B
IMuiesas cers. «BHIOBI-CPEI00OpA3OBaTEI XAPAKTEPU30BATH OTBETAX CBOH
JKu3HEHHBIE H», XapaKkTepH3yIOT MOPIOTIOTHHECKYIO H MEICIH
(JopmeL MOp(POTIOTHUYESCKYIO U MPOCTPAHCTBEHHYH)
Tpoduueckuii NPOCTPAHCTBEHHYH) CTPYKTYPY
YPOBEHB CTPYKTYPY COOOILECTB. CO00IIECTEa;
) . 3HAUCHHE BUIOBOTO
AHEIJ'[H3HD}‘[C!T CTPYEIYPY pasHOODpasHs Kak
OHOTHUYECCKHX COOOIIECTB G
o CXeMe COCTOSHIA
COODIIECTRA..
Mesxsumoe | 17. Tumet OnpenesmoT NOHATHA, JaBaTh ONpPEACTICHHE P- PazBHBarOT Oco3HaoT HHM, 6ecena,
BIC 03 OHOTHYCCKHX (l}opMpreM],Ie B X0A¢E TCPMHHAM. Ha3zriBaTh HABBIKH aKTHBEOC JICKIHA
OTHOLICHH B3AHMOOTHOLICHH | H3VMCHHA TCMBI! BHABL CaMOOLCHKH H B3aHMOICHCTBHC
1 H. Helitpanusm. «HEHTpaH3M», GHOreoIEHO30B. CaMOAHAH3a. JKUBBIX
NEPEUHCTATh I1- ymerot OPTaHH3MOB ¢
OPTaHH3MO AMEHCATHM. KAMEHCATHAM, OXpaHHbIe CTPYKTYPHPOBATH JeR———
BB KommencanusM.C | «KOMMEHCANH3M», MEpONPUATHS 1O yueOHBI cpeoi.
IKOCHCTEM HMOHO3, «CHMOHO3», COXPAHEHHIO MATEPHAT,
e IMpoTokoonepauy | «MPOTOKOONMEPALHAY, IKOCHCTEM BBLICIATH B HEM
1. «MYTYaJTH3M», XapaKTePH30BATh TIABHOE
Myrvamy KOHK | «KOHKYPEHIH, IROHOTHMCCRYIO K- BBiCKasbIBatOT
— «XHIHIHECTEOY, CYKLECCHIO, €€ CBOK) TOMKY
NPHPOIY H 3pEeHHA




XHILHHYECTBO.
ITapasuTuszM

KIMAPATHTH3M.

PelmarT 3K0J0OrHYECKHE
30J24H HA MPUMCHEHHE
SKOJIOTHUECKHX
3AKOHOMEPHOCTEH.
ITpuBOAAT NPHMEPHI
NMOJMOKHTEIBHBIX H
OTPHUATEIBHBIX
B3aHMOOTHOIUCHH I
OPTAHU3MOB B MOMYJLALIHAX

MEXaHU3MBL, CTAAHH
CYKIIECCHH
{NEPBHUHYIO.
BTOPHUHYIO).
080CHOBBIBATD
3HAYCHHE CYKLCCCHIA.
Brrmemars ¢x0acTBa
H PASHYHA B
(PYHKIHOHHPOBAHHH
HA3EMHBIX H BOTHBIX
sxkocHCTEM. JlaBaTe
XAPAKTEPHCTHKY
OEeATENbHOCTH
YeIIOBEKA KAK
OOHOMY H3
PETY THPYFOLIHX
(haxkTOpoB B
IKONIOTHYECKHX
CHCTEMAX

TToroxu
BEIIECTBA
H SHCPTHH
B
IKOCHCTEM
e

20.

03

IToToku BewwecTBa
H HEPTHH B
SKOCHCTEME,
ITupaMuap!
YHCTIEHHOCTH H
OHOMACCHI

OnpenensioT OHATUA,
({ropmupyembIe B X038
H3YUCHHS TEMBL
«THPAMIAA YUCTICHHOCTH
H GHOMAcChI»,

JlaroT XapaKTCPHCTHKY
POH ABTOTPOHEIX H
TETePOTPOPHBIX
OPTAHH3MOB B JKOCHCTEME,
PelmaroT 3K0N0rHueCKHe
32J24H HA MPHMEHEHHE
SKOMOTHUECKHX
3AKOHOMEPHOCTEH

JABaTh ONPEICICHHE
TepMuHAM. HasbiBath
TPYIIbI OPTAHH3MOB,
COCTABJIIOILHX
TPOPHIECKYIO
CTPYKTYPY
coobwecTra
XAPAKTEPH30BATh
MOTOKH YHCPTHH H
BCILIECTBA B
3KOCHCTEMAX,
KOJIMYCCTBCHHBIC
H3MCHCHHA 3HEPTHU
B MPOIIECCE NEPEHOCA
€€ MO MHIIEBBIM
LEMSIM, MHPAMHIIBI
YHCJCHHOCTH H
GHOMACCHI.
OOOCHOBHIBATD
HENPEPHIBHBINH
NPHTOK BELICCTB
H3BHE KAK
HeoOX0OHMOe
YCIIOBHE
(PYHKLHOHHPOBAHHA
IKOCHCTEMBL
CocraBiATh LENH
MHTAHHA

P-
OPTAHH30BBIBAKOT
BBIMIOJIHEHHE
3aJaHuil yUuTEeNd,
JCNAKOT BHIBOIBI
MO Pe3yABTATAM
padoThlL.

- ymeror
pabotats ¢
TEKCTOM, BBIACTATH
B HEM TVIABHOC.

K- BrIpakaroT B
OTBETAX CBOH
MBIC]TH

OCMEBICTHBAKOT
CIHHYIO

NPHPOIHY IO
HEJIOCTHOCTD

HHM, Gecena,
JICKUHA




Canmopassur| 24 CaMopazBuTHE OnpenesoT NOHATHA, JaBaTh ONpPEACTICHHE P- Pa3BHBaIOT Oco3HaKT VHM, Gecena,
He 03 3KOCHCTEMBI. (pOpMHpYEMBIE B X0 TepMuHaM. Haseisath HABBIKH AKTHBHOC JICKIUHA
IKOCHCTEMBI IKOJNOTHHECKAT H3VMEHHSA TEMBI: BHBI . CaMOOLICHKH H B3aHMOJCHCTBHE
‘ CYKIECCHS. «(PABHOBECHE”. GHOTEOLEHO30B, CaMOaHaMmH3a. #KHBBIX
NEPRMHCIIATD I- ymerot OPTaHH3MOB C
JKOIOrH4eC PaBHOBecHe. «ICPBHYHAA CYKLECCH», OXPAHHBIS CIPYKTYPHPOBATH OKPYKAIOWCH
Kad Iepsurinas «BTOPHYHAA CYKUCCCHAY, MEPONPHATHA MO yueOHbIi Cpenoi.
CYKLECCHA CYKURCCHA. XapaKTepH3YIOT MPOLECCH COXPAHEHHIO MATEPHAT,
Bropwrinas CAMOPA3BHTHA IKOCHCTEM BBLICIATE B HEM
CYKIICCCHS SKOCHCTEMBI AAPARTCHRICEATE TRABHOS
CpABHHBAIOT TEPBHHHYIO IKOTIOTHYESCKVHO K- BBICKA3HIBAIOT
H BTOPHYHYH)} CYKLIECCHH. CYKUECOHIO, € CBOIO TOMKY
: NPHPOIY H 3pEeHHA
PaspabaTeiBarOT IIAHA MEXAHHAMBI, CTAIHH
¥POKa-3KCKypCHH CYKUECCHH
(MePBHMHYIO,
BTOPHUHYIO).
00OCHOBBIBATD
SHAYCHHE CYKLESCCHH.
BrinemaTh CXOACTRA
H PASHYHA B
(PYHKIMOHHPOBAHHH
HA3EMHBIX H BOTHBIX
sxkocHCTEM. JlaBaTe
XAPAKTEPHCTHKY
OEeATENbHOCTH
YeIIOBEKA KAK
ONHOMY M3
PETYIHPYFOLIMX
(axTOpOE B
IKOJIOTHUECKHX
CHCTEMAX
O6obmaromu | 03 JKCKYPCHA B [otoear oryer 06 JaBaTh ONpPEACTICHHE P:¥VMeroT Beibuparor
i1 VPOK — 04 6“01'60]161’[03 SKCKYPCHH TCPMHHAM. Ha3reiBaTh OpPraHH30BBIBATH LESJICBBIC H
DKCKY PCHA 3MEMEHTBI BBIMIOJTHCHUE CMBICJIOBLIE
OHOLICHO30B; 3aJaHHI YUUTE, YCTAHOBKH B
NEPEHHCTIATE HX AHATH3HPOBAaTh CBOHX
CBONCTBA H 3HAYCHHE | Pe3VJILTATHI CBOCH AcHCTBHAX H
XapaKTepH30BATh paloTHl Ha YPOKE. NOCTYMKAX .
OCODEHHOCTH IT. YMeroT
BOCNIPOHBOIHTE

HH(POPMALIHIO MO
NAMATH, JABATH
Ompe AeTICHHE
MOHATHAM,

CTPOHTD PEMEBBIE
BBICKA3BbIBAHHA,




VCTAHAB/IHBATD
MPHYHHHO-
CJICICTBCHHBIC
CBSI3H,

K: ¥Ymenne
padoraTh B
rpynmax.,
obcyxaaTh

Buocdepusiii yposenn - 12

buocdepa. | 07. Buocdepa. OnpeaensroT MOHATHS JaBaTh ONPEICICHUC P- BeIaCIIIOT M Oco3HaBaTh HWHM, 6ecena,
Cpenoobpa | 04 Cpenoobpasyrom | «buocepa», «BoxHas TepMuHaM. Ha3bBaTth | OCO3HAIOT TO, UTO COUHCTBO U JICK
3yiomas ast JCATEIBHOCTD | CPEia», «HA3EMHO- CpeIbl JKH3HH JKUBBIX YK€ YCBOCHO, LIETIOCTHOCTh
OPTaHH3MOB; BHOCAT OKPY’KaIOLIEro
JCATETBHO OPTraHH3MOB BOBAYIIHAS Cpeaar, P P -
- (haMuITHH YUCHBIX, HEOOXOIUMBIC MHpA.
4 Y < ~
CTh «IO0YBA», «OPraHU3MBI KaK PAGOTABILIHX B ——
OPraHu3Mo cpeaa OOHTaHHSD», 006.1CTH H3yUCHUS T1- Hecneayior, BaicTpauBats
B (MCXAHHYUCCKOC 6HOC(])epbl HAX0JAT H COOCTBEHHOE
BO3ICHCTBHEY, OPraHU3MOB K 'KH3HH OTOHpAIOT LICIOCTHOE
«(PH3HKO-XHMHUCCKOE B ONMPEACIICHHOU HCOOXOTUMYIO MHPOBO33PEHHE
BO3JCHCTBHEY, cpeae HH(OpMALLIO 1
XapakTepU30BaTh CTPYKTYPHPYIOT €€
«TICpEMETICHHE
Cpebl OOHTAHUS
BRIICCTRD)y SLyMYO OpraHu3MOB, K- cymaror
«(prIbTpALHD). 0COOCHHOCTH YYMTEIA, OTBEYAKOT
XapakTepusyrT onochepy Pa3IHYHBIX CPEI HA BOIIPOCHI
KaK IrJ100aIbHYI0 JKH3HH,
3KOCHCTEMY. MPHCIIOCOOICHH A
TTpHBOAST MPUMEPSLI o
oaciic ) ! OPraHU3MOB K YKH3HH
BO3ACHCTBHS JKHBBIX B OMPCICICHHOI
OPraHU3MOB HA PA3IHYHBIC cpeze, KOTopbie
CPEAbI KU3HH BbIpabOTATHCH B
npoLecce
Kpyrosopo | 10. Kpyrosopor OnpeesoT NOHATHA JIaBaTh ONPEACICHHE P Yuutecs HHM, 6ecena,
T BEIECTB 04 BEILECTB B «OHOTCOXHMHYECKHI TCPMHHAM. Haspisath CAMOCTOATC/ILHO OCMBICITHBATH JICKLIHA
B ounocepe. LUK, «OHOTCHHBIC OHOrCHHBIC CTAaBAT LETH 3Ha‘{P\I‘MOCTl>
: 3ICMEHTHI, padoThI, JAHHOH TEMBI,
ouocepe Buoreoxumuyeck | (MHTATCIbHBIC) BEIIECTBA»
% NIEPEUHCTATH COCTABILIIOT TUIAH VUHTBCS
VIHL TNHEIE,  «MHKpOTpO(HBIC OHOTrCOXHMHYCCKHE H HCTIOIB30BATh
BuorcHubie BCIICCTBAY, LIMKJIBI NOCIE0BATENBHOC | CBOHM B3ISLABI
(MUTATEIBHBIC) BE | «MAKpPOTPO(HBIC Thb ACHCTBHI TS PEIICHHS
LICCTBA. BCILECTBAY, XapaKTepH30BaTh OIICHHBAIOT npodaeM u
MHKPOTPO(HBIE | «MHKPO3IEMEHTHD). O0COOCHHOCTH CTCNCHD H3BICHCHHA
1 MakpoTpodHbic | Xapaxtepusyior ocHosHsie | KPYTOBOPOTA YCTICUIHOCTH CBOCH JKH3HEHHBIX
2 BCILCCTB B MPUPOJIC. WHIHBH]TY AJIbHOM YPOKOB
BEILECTBA. OHOTrCOXHMHYECCKHE LIHKIIbI : 2
€ro 3HAYCHHC, 00pasoBareIbHOM
MHEKpPOIIEMEHTHI | HA 3eMJIE, HCTIONIB3YS

MOCJICACTBHSA

ACATC/IBHOCTH.




HIUTIOCTpauMH y4eOHHKA. HApPYLICHHS IMosHaBaTembHEIE
VY CTAHABIUBAKOT KpyTroBOpoOTa YY,I[ L YMCKOT
IPUHMHEHO-CICACTB HHbe | BEUIECTB B OHocdepe. | HAXOAHTH HYKHYIO
CBA3H MEXKIY OHOMaccoi GHOrCOXHMHUCCKHE HH(pOPMAINIO,
LHKJIBI 42072, HCTONB3VIOT
(POZYKTHBHOCTBIO) BHIA | yrpanona i dhocdopa: PATHYHBIC
H €T0 3HA'ICHHEM B OOBACHATD POJIb HCTOMHHKH
MO ICPKAHHH YKHBBIX OPTAHH2MOB B NONYYCHHA
()VHKUHOHHPOBAHHA NMOIICPYKAHHH HH()OPMALIHH.
COOBIIEcTBa KPYTOBOPOTA KoMMyHHKATHBHEI
OHOTEHHBIX e YYI:
JMEMEHTOB OTCTABAKT CBOIO
TOMKY 2PSHHA
MPHBOIAT
APTYMEHTHI,
MOOTBEPIKIAKOT HX
NpHMEPaMH. C
JOCTOHHCTBOM
NPH3HAKOT CBOH
OIIHOKH H
KOPPEKTHPYIOT
SHAHHA,
B2aHMOOLICHHBAOT
APYT apyra.
Spomounsa | 14. 3BOJIOLHA OnpenensioT OHATHA JABATH ONPEICTICHHE P- BoImewmoT H Oco3HaBaTh HHM, 6ecena.
Guocepur | 04 Ounocrepsl “CKHBOE BEIICCTBO», TepMuHaM. HaspiBare | OCO3ZHAKOT TO, YTO CAUHCTBO H JICK
JKuBOe BelECTBO. | «OHOTEHHOE BEIUECTBO», | GHOTCHHbIE YKe YCBOCHO, LEIOCTHOCTD
buorennoe «OHOKOCHOS BELIECTBOY, 3ICMEHTHI, BHOCAT OKPYIAIOMIET0
HEOOXOAUMBIC MHpPA.
BEILECTBO. «KOCHOE Bemectso». NEPSUNCIATh Jaitinm—
brokochoe «IKOTIOTHYCCKH I KPH3HC». | OHOTCOXHMHMECKHS I1- HCCTeayIoT, BHICTPAHBATS
BEILECTBO. XapaKkTepH3YIOT MPOLECCH! | KB HAXOJAT H COBCTBEHHOS
Kocroe PAHHETO 3TaMna 3BOOLMH OTOHpAKOT LENOCTHOE
BELLECTBO. o6uocepsl. XAPAKTEPH20BATE HEOOXO0THMYIO MHPOBO33PEHHE
Dxonoruueckuii | CpaBHEBAKOT OCOGEHHOCTH | OCODEHHOCTH HH(OpMALITIO | s
. . . CTPYKTYPHPYROT €C
KPH2HC KPYTOBOPOTA YIJICPOJA HA | KPYTOBOpPOTA
PasHBIX 3TANAX 3BOMIOLMH | BEILECTB B MPHPOAE. K- cIymaior
Suocdreps! 3emim. €ro 3HAYCHHUE; VUHTENA, OTBEUAIOT
OOBACHAIOT BO3MOMKHBIC NOCNEACTBHA Ha BOMPOCHI
MPHMHHBL 3KONOTHYECKHX | HADYIUCHHA
KPU3HCOB. KPyTOBOpPOTA
VCTAHABIHBAKOT BewecTs B GHocepe;
OPHMHHHO-CICACTBSHHBIX | OHOTCOXHMHMECKHE
CBA3H MEHTY LHKJIBI A30Ta.

ACATCIIBHOCTBIO MCIOBCKA

yraepoaa u pocdopa;




H IKOJIOTHYSCKHMH 0OBACHATH PONIb
KPU3HCAMH KUBBIX OPraHH3MOB B
MO ICPKAHHH
KPYTOBOPOTA
OHOTCHHEIX
3MEMEHTOB
T'unoTessl 17. I'unoTessl OnpenensroT NOHATHA HAZBIBATH OCHOBHEIE P- BHOCAT OcmercnuBaror | THM, Gecena,
BOZHHKHOBE | (04 BO3HHKHOBEHHA CKPEALHOHH3M, THIIOTE3bI HEODXOAHMBIE CIHHYIO JICKIIMA
HUA JKH3HH KH3HH. «CaMOTPOH3BOIBHOS BOSHHKHOBCHHA AOMOMHCHHA, TIPHPOIHYTO
AKU3HH BBIICIITIOT H €IIOCTHOCTD
Kpeauponuam. 3APOKICHHEY, «THIIOTE3A BI :
c XapaKkTepH30BaTh OCO3HAKT TO, 4YTO
aMONPOU3BOJLH | CTALIHOHAPHOTO OCHOBHBIE THIIOTE3B TNOANEKHT
I'unoresa NAHCTICPMUH», «THIOTE3A | KU3HH I1- CTPYKTYPUPYIOT
CTALIMOHAPHOT O OHOXHMHMECKOIH (KPCaHOHH3M, yUeOHBII
COCTOSHHA. SBOJIFOLHEY. PasIH4HA B MaTepHaL
Tunotesa XapaKTepH3yIoT 0CHOBHble | TOAXOMAX PCIMIHHH | BBIAC/LIOT B HCM
NAHCTICPMHH THIIOTE3H BO3HUKHOBEHUA | o0 it & OOBACHEHITIO [IABHOC
PMHH. BO3HHKHOBSHHA K- BOCHpHHHMAIOT
T'unoresa AH3HH Ha 3eMIe. KH3HH, THIIOTE32 HHPOPMALMIO HA
OHOXHMHYECKOH ObcyknaroT Bonpoc CAMOMPOH3BOJIBHOTO CI¥X, OTBEYATH HA
JBOMIOLMH BO3HHKHOBEHHA JKH3HH C 3aPOACHHS JKU3HH, BOMPOCH! YUUTEIIS
OHOKJIACCHHKAMH H THIIOTE3a
yuHTeNeM MAHCIICPMHUH.
THIIOTE3a
OHOXHMHUSCKOI
3BOIOLHH
PazBuTHE 21. PaszButue OnpenesioT NOHATHA HA3BIBATh 3TAMBI P- BHOCAT (DCMBICTHBAIOT FIHM. Gecena.
npeacTaBicH | 04 NPEICTABICHHH 0 | «KOALEPBAaTh», pa3BHTHA HEOOXOIHMBIE EIHHYEO [TCKIIHA
i 0 MPOHCXOKICHHH | «TIPOGHOHTH, «THMoTe3a [WPCACTABICHHH O FIOTIOTHCHHSA. [IPHPOTHY O
BOSHHKHOBEHHH YKH2HH BBIICISTIOT H LIeTTOCTHOCTD
MPOHCXOKICH AHU3HH. CHMOHOTHUECKOTO
c XAPAKTEPH30BATh PCO3HAKT TO, MTO
AL ACHOEHM, OBPEMEHHOS TIPOUCXOKICHHA PCHOBHBIE 3TAIIBI OLIC)KHT YCBOCHHIO.
COBPEMEHHOE COCTOSHHE SYKAPHOTHUYECCKHX DAIBHTHA JKIHH HA [1- CTPYKTYPHPYIOT
COCTOAHHE mpodIeMBI KIETOK», «THIIOTE3A 3enie; runoTesy yueOHBII MATEPHA,
MpOOJIEMbI NPOHCXOKACHHS NOHOTEHHOTO BHIICIUTIOT B HEM
H X OPraHOWIOB myren  PRCTICPHMEHTANIBHOE K- BOCIIPHMHHMAKOT
. [IOOTBCPIKICHHE pH(QOPMALIMIO HA
BILTUHBAHUA KJICTOYHOMH
runote3a OmapHHa —  LITyX, OTBMATH HA
MEMOPAHED, «IPOTSHOT, X0 IeiiEA); BOTPOCH YUTE
«3y0aKTEPHI. COBPEMEHHBIE THITOTEbI
«apxebakrepum». IPOHCXOKICHHA KHIHH
XapaKkTepH3YIOT OCHOBHBIC
JTANbl BOSHHKHOBSHHA H




PA3BHTHA YKH3HH HA 3eMIIC.

ONHCHIBAIOT NOJIOKCHHA
OCHOBHBIX THIIOTE3
BOSHHKHOBCHHS JKH3HH,
CpABHHBIOT THIIOTEBI
A W.Onapuea u JIx.
XonaeiHa.
O6¢y:KIAIT MpodIIeMbl
BOSHHKHOBCHUSA H
PASBHTHA YKH2HH C
OAHOKJIACCHHKAMH H
VUHTEIM

Pazeutie
JKH3HH HA
3emne.
Jpl
OpeBHEII
el u
JIpeBHER
SKH3HH

24.

04

OCHOBHBIC 3TAIBI
PA3BHTHA YKH2HH
Ha 3emie. 3psl
JpeBHEHILCH H
JpEeBHEH JKH3HU

OnpenensroT NOHATHA
«Ipay, «IEPHOT,
«3MOXA». «KATapXeH»,
«apxei», «KmpoTepo30iD»,
CMATCO20M», «ME3030HY,
«KaHHO3011»,
«TIAICOHTOIOT U,
«KeMOpHID, «OPIOBHE»,
CCHITYP». «JICBOH,
CKAPOOH», KMEPMB»,
«TPHJIQOHTBI»,
«PHHHO(HTBD?,
«KHCTEMEPBIE PHIOLD».
«crerouedansr,
«HXTHOCTETHY,
«TEpanCHABD>.
XapaKTepH3YIOT PAa3BHTHE
JKH3HH HA 3EMJIC B 3PbI
JpeBHEHIICH B JpeBHEH
u3HH. IIpuBonar
NPHMEPHI OPTaHH3MOB,
HACETMBIIMX 3EMITI0 B 3PBI
JpeBHEHIICH B JpeBHEH
KH3HH.

YcraHABIHBAIOT
NPHMHHHO-CJICICTBCHHBIC
CBA3H MEKIY VCIOBHAMH
cpeas! OOMTAHHA H
SBOMFOLIHOHHBIMH

HA3BIBATEL 3Pl H
NEPHOILL, KPYIIHEIC
apoMop(ho3bI
XAPAKTePH20BATh
COCTOAHHE
OPTAHHMECKOTO MHPA
HA NPOTIKECHHH
ApXEIHCKOH 3pBI,
BOKHCHIIHE
apoMop(ho3bI
ApXEICKOH,

P- BHOCAT
HEOOX0 UMBIE
JOMONHEHHA,

BBLICIVIIOT H
OCO2HAKOT TO, YTO

TOMICKHT

YCBOCHHIO.

[1- crpykTypUpyOT
yueOHbIit
MATEPHAT,
BBLICIUIIOT B HEM
TJIABHOE
K- BocmpuHHMAIOT
HH(POPMALIHIO HA
CII¥X, OTBEYATh HA
BOMPOCH YYHTEA

OCMBICITHBAIOT
SOHHYIO

NPHPOIHY IO
HEIIOCTHOCTD

KIT3V, una.
pabota




MPOUECCAMH ¥ PABTHYHBIX
TPy OPTaHH3MOB,
CMBICTIOBOE MTEHHE C
MOCTIE Y FOLIHM
3ANOTHSHHEM TAGHLIBI

7-9 | Pa3ButHe 28 Pa3BUTHE KH3HH OnpenensroT NOHATHA HA3BIBATH 3PHI H P- BHOCAT OcmeprcinuBaror | KII3Y, uua.
JKH3HH B 04 B ME3030¢ H «TPHACY. «IOPa», «MEI, NEPHOIBI, KPYIHBIC HEOOXOIHMBIE COHHYIO pabora
ME3030€ H KaiiHo30e «IHHO3ABPB, «CymuaThie | APOMOPGO3BL H AOTOMHEHHA, TIPHPOIHY IO

y HIHOATANTALIMH BHLIEILTIOT H LENOCTHOCTD
KalHO30¢ 05. MJICKONHTARIIHEY
i XAPAKTEPH20BATH OCOZHAKOT TO, YTO
03 IUTALICHTAPHBIC COCTOSHHE TOMICKHT
MIICKOTIHTAOIIHE., OPTAHHYECKOTO MHpA YCBOCHHIO.
12. «IANICOTEH, «HEOTEHY, B ME2030€, OCHOBHBIE | IT- CTPYKTYPHPYIOT
05 «AHTPOTIOTEH» . apoMop(ho3bI H yueOHbIit
XapakTepH3yoT OCHOBHBpIe | HAHOAIANTALMH, MaTepHa,
TIEPHOMBI PasBHTHS sKusku | PASBHTHE KH3HH B BEHLIEILTIOT B HEM
KalfHO30€. 3HATh rNaBHOE
HA 3eMIIe B ME3030€ H
. OCHOBHBIC K- BOCHpPHHHMAIOT
KaHHO30¢. HATIPABJICHHS HH(POPMALMIO HA
TpuBonaT MpHUMEPEI SBOJIOIMH PaCTEHHH | CIIyX. OTBEHATh HA
OPraHU3MOB, HACCIMIBLIIHX | M >KHBOTHBIX. BOIPOCH YYHTEIA
3eMIIO B KAHHO30C H OB BACHATL CMEHY
ME3030e. rOCIIOICTBY OIHX
VCTAHABIHBAKOT TPy pacTeHiii
YKHUBOTHBIX
NPHUHEO-CHCACTBEHHEE | (oo o
CBA2H MEKIY YCIOBHAMH TpHMEpHE
cpens! QOHTAHHA H
IBOMFOUHOHHEIMH
MPOLIECCAMH ¥ PABTHMHBIX
TPYII OPraHU3MOB,
CMEICTIOBOE MTEHHE C
NOCTIE AV FOLIUM
3AMOMHEHHEM TAOTHLBL
PaspalaTeiBaroT nuaHa
YPOKA-3KCKYPCHH B
KPAacBeMIECCKUH My3€H HIH
HA TEOJIOTHYECKOS
O0OHaKEHHE
10 15. | Hroroeas KOHTpOIbHAA paboTa.
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12

19.
05.
22.

05

Ob6001IEHHE

Hroroseiii ypok




PocrtoBckas obnacte  PeMoOHTHeHCKkHii palioH ¢. PeMoHTHoe
MyHHLMnanbsHoe 010MkeTHOe 00Mmeo0pa3oBaTeNIbHOE yUpexXAeHHE
PemonTHEHCKAs cpeansa nikona Ne2

YrBepxaaw
Hupexrop MBOY PCLL Ne2
Kopuakoe P.A.
IIp. Ne « » asryera 2021roma

PABOYASA ITPOTPAMMA

1o OMOJIOTHH

KJIace 10 (cpennee obmiee obpazoBaHKE)

KOJIMYECTBO Yacoe 34

YUHTEIIb Mupnas Y. M.

nmporpaMMa paspadoraHa Ha ocHoBe «[IpHMepHO# mporpaMMbl cpeiHero odniero o0pa3oBaHus Mo OHOJIOTHH HAa OCHOBE
aBropckoii nmporpammel B.B. ITaceunnka n ®LOC ».

2021r.



NOACHUTEJIBHAA 3AITHCKA

Hannas paGoyas nporpaMma no ouogoruu — 10 knacca. «buonorus. Beenenne B 00L1yt0 OHONOTHIO» MOCTPOEHA Ha OCHOBE (PYHAAMEHTANBHOTO
A7Apa COAePIKaHHsA OCHOBHOrO obmero obpazoaHus, TpeOOBaHHH K PE3YJbTATAM OCBOSHHs OCHOBHOH OOpa30BaTeNbHOI NMPOrpamMbl OCHOBHOTO
obmero oOpasoBaHus, TpeOoBaHHI K CTPYKType OCHOBHOII 0Opa3oBaTeNbHOIN NpOrpaMmel, NPONMUCAaHHBIX B PenepanbHOM roCyapcTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe OCHOBHOrO obuero oOpasopanusd, a Takke KoHUeNUun AyXOBHO-HPAaBCTBEHHOTO Pa3BUTHS H BOCHMTAHHS I'pa’kdaHHHA
Poccun. B Hel Taxske Y4HMTHIBAIOTCA OCHOBHBIE HIEH H IMOJOKEHHS MPOrpaMMbl pa3BUTHA U (OPMHPOBAHHS YHHBEPCAIbHBIX yYeOHBIX AEHCTBHI
obyuaromuxcsa A odmero obpasoBaHus, COOMONAETCI NMPEEMCTBEHHOCTh C NMPUMEPHBIMH NPOrpaMMaMK HavalbHOTO 0Opa30BaHUA M aBTOPCKOH
padoueint nporpaMmoii (qokropa nea. Hayk B.B . ITaceunuka).

IlpencrasnenHas pabouyas nmporpaMMa COOTBETCTBYET aBTOPCKOI MporpamMMe OCHOBHOro obuiero obpasoBaHHs no Ouojoruu nox pen. B.B.
ITaceynuka. Cpok peanuszaLuH nporpaMmbl yueOHoro npeamera «buonorus» 10 knacc — oauH y4eOHBIH rog.

B cBsi3u ¢ Gonpuum 00bEMOM H3yuaeMoro marepuaina pabouas nporpaMma npeaycMaTpHBAeT HEKOTOPbIE H3MEHEHHs. Y BeIHYEHO KOJIHYeCTBO
4aCOB Ha H3y4eHHE TéMbl « BOSHUKHOBEHHE H PA3BUTHE XKU3HI» (8 4aCOB) 3a CHET COKPALIESHHA YACOB HA H3YUEHHE TEMBl K IKOCHCTEMHBII YPOBEHDY,
TaK KaK 3TOT MaTepyal YaCTHYHO M3y4yaeTcs B MpeAbIOyLIHX pasgenax, a Tak ke B 6 U 7 knaccax B Kypcax «botanuka», « )XKupotHele». Konuuectso
4acOB Ha H3y4eHHe TeM «IlonynsaunoHHO-BHAOBOI ypoBeHb», «bHOChepHbIH YpOBEHb» COKPAlleHO, TaK KaK aBTOPCKas MpOrpaMMa paccuuTaHa Ha 35
y4eOHBIX Hezienb (35 4acoB). ITOT MaTepHaN 4aCTHYHO H3y4aeTcs B NMpedbIAyLINX pa3fenax, a Tak ke B kypcax «botanuka» (6 knacc), « KusoTHbIe»
(7 xnacc). I3MeHeHHs, BHECEHHbIE B pabouyl0 MpOrpamMMy, TaKke KacaloTCd TEMAaTHKH 3KCKYpPCHil H nabopaTopHBIX paboT, OpHEHTHPOBAHHBIX HA
KpaeBeueCKHI KOMIIOHEHT.

B nporpamMMe ocoboe BHHMaHHe YAENEHO COAEPKAHHIO, CMOCOOCTBYIOMIEMY (OPMHPOBAHNIO COBPEMEHHOH €CTEeCTBEHHOHAyYHOH KapTHHBI
MHpa, MOKa3aHO MpPaKkTH4eckoe NpUMeHeHHe OHomorndeckux 3HaHui. M3ydenue Ouonmoruu mo mnpeanaraeMoii mporpaMme npeamnojaraeT BeAeHHe
(heHONOrHYECKHX HAOMIOOEHHI, OMBITHHYECKOH W MpakTHdeckoil paboTel. [Ind MOHHMaHHs YYallMMHCS CYILHOCTH OHONOTMYECKHX SBICHHI B
nporpaMMy BBEAEHB! JabopaTopHbe pPabOTHI, JKCKYPCHH, AEMOHCTPALMH ONBITOB, NpOBeAeHHe HaOmoAeHuil. Bce 310 naer BO3MOXKHOCTB
HAINPaBJIEHHO BO3/IEHCTBOBATE HA JIMYHOCTb YYALIEroCcs: TPEHHPOBATb NaMATb, Pa3BHBATh HAONKAATENBHOCTb, MBILJIEHHE, O0y4aTe NpUeMaM
CaMOCTOSTENbHOI y4eOHOH AeATeNbHOCTH, CIOCOOCTBOBATb Pa3BUTHIO JFOOO3HATENBHOCTH 1 MHTEpECa K NpeaMeTy.

ﬂe.lm OHOJIOTHYECKOr O 06[!33033HHH B _OCHOBHOH LIKOJIE !I!O[!M!J'II/I[!Y}OTCSI HAa HCECKOJIBKHX VYPOBHAX! l'.]'l06a.l'[bHOM_, METAMPECAMECTHOM,

JUYHOCTHOM H TNPEAMETHOM, a TAaKke Ha ypoBHE TpeOOBaHUIl K pe3yibTaTaM OCBOSHHS COAEP)KaHUA NPEAMETHBIX nporpamm. [ nodanbHele nenu
OHoMOrHyYecKoro 00pasoBaHus ABISIIOTCS OOIUMH A1 OCHOBHOM M CTapiueii mkonbl. OHH ONPeneNaTesa COLHANBHBIMU TPEOOBAHUAMH U BKJIIOYAKT
B cedd:

o COLHAJIH3ALHNI0 00y4aeMbIX KaK BXOXKACHHE B MHP KYJBTYPbl H COLMATbHBIX OTHOLIEHHH, o0ecreunBaroliee BKIUEHNE YUAlHXCS B Ty WIH
HHYIO IPYIIY WIK OOLHOCTb — HOCUTENS €€ HOPM, LIEHHOCTEH, OCBAHBAEMBIX B IIPOLIECCE 3HAKOMCTBA ¢ MHPOM >KHBOH NPUPOLI,
o npuobiieHne K MO3HABATENILHON KyJIbTYpPe KaK CHCTEME MO3HABATENbHBIX (HAYYHBIX) LIEHHOCTEH, HAKOIUIEHHBIX 0OIECTBOM B cdepe

OUoNOrHYecKoH HayKH.

buonoruyueckoe 06p33013aHHe NpU3BaHO 00ecneynTh:



¢ OpPUHEHTAUHK B CHCTEMEC MOPAJbHBIX HOPM H LIEHHOCTEI NPH3HAHHO BBICOKOH LIEHHOCTH JKH3HH BO BCeX MNPOSIBJICHUAX, 3A0POBBS CBOCTO U
APYIrux .moneii_‘, 9KOJIOTHYeCKoe CO3HAHKHE H BOCIUTAaHHE JIOOBU K npupoac,

¢ Pa3BHTHE MMO3HABATCJIIBHBIX MOTHBOB, HAlPaBJICHHBIX HA MOJYYCHHE HOBOI'O 3HAHHA O JKHBOU NpUupoae, MO3HABATC/IBHBIX KQUYECTB JIHMHOCTH,
CBA3AHHBIX ¢ YCBOCHHCM OCHOB HAYYHBIX 3HaHHﬁ, OBJIAACHHEM METOOAMH HCCJIICOOBAHWA NPHPOAODI, d)OpMHpOBaHHeM HHTCIJICKTYAJIBHBIX

YMEHUH,
¢ OBJIAICHHE KJIKOUEBbIMU KOMIIETEHTHOCTSIMU: y4eOHO-MO3HABATEILHBIMH, HHPOPMALIHOHHBIMH, LEHHOCTHO-CMBICTIOBBIMH,
KOMMYHHKATHBHbIMH,

¢ JopMHpoBanHe y OOYyHalOLIMXCA MO3HABATENbHOH KYJNBTYpPBl, OCBAHBAEMOI B INpoLECCe MO3HABATENbHOH AEATENBHOCTH, H 3CTETHUYECKOH
KYJIBTYPBI KaK CHOCOOHOCTH K IMOLIHOHAIbHO-LIEHHOCTHOMY OTHOILEHHIO K 00BbeKTaM XHBOIT IPHPOABL

Ot6op coaeprkaHust B MPOrpaMMe MPOBEAEH ¢ YYETOM KyJIBTYPOCOOOPa3HOIO NOAX0AA, B COOTBETCTBUH ¢ KOTOPBIM YYALHECs JOJDKHBI OCBOHTh
cojep:kaHHe, 3Ha4uMoe A GOpMUpPOBaHHS MO3HABATENbHOH, HPABCTBEHHOH W 3CTETHUYECKOH KyJbTYPBl, COXPAaHEHHS OKpPYXKalolero cpeabl U
COOCTBEHHOTO 3I0POBBS, AN MOBCEAHEBHOIN JKH3HU U MPAaKTHYECKOH AeATENbHOCTH.

IMoctpoenne yuebHoro conepxkanusa kypca Ouonornu cornacHo YMK non pea.B.B.Ilaceunnka ocylecTBIs€TCs MOCIERAOBATENBHO JIOTHKE OT
o0Iero K 4aCTHOMY ¢ YYE€TOM peaNu3allM{ BHYTPUNPEIMETHBIX U MEXIPEAMETHBIX CBs3eil. B OCHOBY MOJIOKEHO B3aUMOJEICTBHE HAYYHOTO,
I'YMAaHHCTHYECKOTO, AKCHOJNOTHYECKOTO,  KYJbTYPOJOTHYECKOTO, JIHYHOCTHO-IESTENbHOCTHOTO, HCTOPHKO-NMPOONEMHOIO, HHTErpaTHBHOTO,
KOMIIETEHTHOCTHOTO MOAXOAOB.

CopepkaHHe Kypca HampapleHO Ha (OPMUPOBaHHE YHUBEpPCANBHBIX yueOHBbIX AeHCTBHIl, 00ecreuHBaIOILMX pa3BUTHE MO3HABATENbHBIX U
KOMMYHHKaTHBHBIX KauecTB JHYHOCTH. OO0yvaroumecs: BIJIUYAKOTCA B NPOEKTHYK M HCCIEJOBATENBCKYK) EATENBHOCTb, OCHOBY KOTOPOH
COCTaBJIAKT Takue yueOHbIe NEeHCTBHA, KaK: YMEHHS BUJAETb MpoOJieMbl, CTABHUTb BONPOCH, KJIACCHU(UIMPOBATh, HAONOAATh, NPOBOAUTL yueOHbIE
IKCTIEPUMEHTBI, ACNATh BHIBOBI, OOBACHATH, AOKA3BIBAT, 3aIHILATL CBOH UAEH, NaBaTh ONPEASICHHs OHATHM, CTPYKTYPUPOBATh U Ap. Yvamuecs
BKJIIOYAIOTCA B KOMMYHHKATHBHYIO YUeOHYIO NeATeNbHOCTE, Te NpeodaafaioT Takue ee BUAbIL, KaK: yMEHHE MOJHO U TOYHO BHIPaXKaTh CBOU MBICJIH,
apryMeHTHPOBaTk CBOIO TOUKY 3pEHHs, paboTaTb B IpyMIe, MPeaCcTaBiATh H cooOLaTh HH(pOpMaLHIO B YCTHOH UM MHCbMeHHOH ¢opMe, BCTYMaThk B
auanor u T.4. JlaHHas esTeIbHOCTh CBA3aHA C BHEYPOUHOMH AEATEIbHOCTBI) YHAILHXCA.

MECTO YYEBHOT'O ITIPEIMETA, KYPCA B YUYEBHOM ILTAHE
3a 35 pabounx Hemenb ¢ HeOeNbHOH Harpy3koii 1 uac ,Ha npasgHUKH BbimagaeT 1 yac (23.02 ), koTopblii OyaeT KOMIEHCHPOBATHCA 3a CUeT
pesepBHbIX 4acoB. TakuM 00pazom, 3a roa no miaHy 34 Jaca.



INIAHUPYEMBIE PE3YJIBTATHI OCBOEHHSA YYEGHOI'O ITIPEIMETA.

HearenbHOCTE 00pa30BaTENBHOIO yupexaeHus B 00yueHn 61onorny AoJkHa ObITh HANPABJIEHA HA AOCTIDKEHHE O0YHAKIMHMUCA CIEAYIOLHX
JIHYHOCTHBIX PE3YJIbTATOB:
1) 3HaHHE OCHOBHBIX MPHHLIIOB H MPABHJI OTHOLIEHHS K JXHBOH MPUPOAE, OCHOB 37I0POBOr0O 0bpasa )HU3HU H 3A0POBbe-COePErarIux TeXHONOTHIA,
2) peanusauysa yCTAaHOBOK 300POBOro 00pasa KHU3HH;
3) chopMUPOBAHHOCTD MO3HABATENbHBIX HHTEPECOB H MOTHBOB, HAaMpPaBJICHHBIX HA H3YU€HHE KHBOM MPHPOLI;, HHTEJIEKTYaNbHBIX YMEHHIH
(1OKa3BIBATH, CTPOUTH PACCYKACHHS, AHANIH3UPOBATD, CPABHHBATD, EJIATh BBIBOBI U JP. ); 3CTETHUECKOTO OTHOIIEHHUS K YK HBBIM OOBEKTaM.

PerynaTnBubie YY /I 0CBOSHUA BbIMYCKHHKAMKU OCHOBHOM LIKOJIBI MPOTPaMMBbI MO OHOJIOTHU ABJIAIOTCA

1) oBnageHne COCTABMAIOIIUMH HCCIEIOBATENbCKON U MPOEKTHOH ASATENbHOCTH, BKIIIOUAA YMEHUA BUIETb NMpoOieMy, CTaBUTh BOMPOCH], BIABUTATh
TUIOTE3bI, JABATH ONMPEASICHUS IOHATHAM, KacCuUIUPOBaTh, HAONKAATh, NPOBOANUTH YKCIIEPHMEHTHI, EIATh BHIBOABI H 3aKJIKOUEHHS,
CTPYKTYPUPOBATh MaTepHall, OOBACHATE, NOKA3bIBATh, 3ALHUIIATE CBOH HIIEH,

2) yMeHue paboTaTh C pa3HbIMH UCTOYHHKAMU OHOJNOTHYeC-KOi MH(pOpMAaLMH: HAXOAUTE OHONOTHUECKY HH(OPMALMIO B Pa3iM4YHbIX HCTOUHHKAX
(TexkcTe yueOHMKa, HAYYHO-MOMYJISAPHOH JUTepaType, OHONOrHYECKHX CIOBAapAX H CNPABOYHMKAX ), aHANTH3HMPOBATh H OLEHHBATh HHPOPMALIHIO,
npeoOpa3oBbIBaTh HHPOPMALHIO U3 ONHOI (POPMBI B APYIYIO;

3) cnocoOHOCTD BBIOUPATDh LieJieBble H CMBICJIOBBIE YCTAHOBKH B CBOHX ACHCTBHAX M MOCTYNKAX MO OTHOLIEHHIO K KUBOH MPUpPOAE, 300POBbIO CBOEMY
H OKPYIXKAIOILHX,

4) yMeHHE aIeKBaTHO HCTIOIB30BATh PEUEBLIE CPEACTBA A AUCKYCCHH H aPTYMEHTALIMU CBOEH NMO3HLIMH, CPABHHBATDL PA3HbIE TOUYKH 3PEHHS,
apryMeHTHPOBATh CBOIO TOUKY 3peHUs, OTCTAUBAaTh CBOKO MO3ULUIO.

Io3noBaTensnbie Y'Y/l 0CBOSHNA BBITYCKHHKAMH OCHOBHOH MIKOJIBI TPOTPAMMBbI 110 OHONOTHH SIBJIAIOTCA:

1. B no3HaBaTenbHON (HHTENAEKTYaNbHOI ) chepe:

* BBIZIEJICHHE CYLIECTBEHHBIX MPU3HAKOB OHONOrHIECKUX OOBEKTOB (OTIMYUTE/IbHBIX MPH3HAKOB JKUBbIX OPraHU3MOB; KJIETOK H OPraHU3MOB
pacTeHHii, ;KHBOTHBIX, rprbOB 1 OakTEpUil, OpraHN3Ma YeJIoBeKa; BUAOB, YKOCUCTeM, Onocheps!) u mpoueccor (0OMeH BELIECTB H NPEBPALIEH He
9HEPTHH, MHTaHKe, AbIXaHHe, BbIACAEHHE, TPAHCIIOPT BEIWIECTB, POCT, PA3BUTHE, Pa3MHOMKEHHE, PETrYIALHS KH3HEIEITENbHOCTH OpraHH3Ma,
KPYTOBOPOT BELIECTE H MpeBpalleHHe SHEPTUH B SKOCHCTEMAX);

* PUBEJEHUE OKA3ATENLCTB (APTYMEHTALHS ) POACTBA YEJIOBEKA ¢ MIIEKOIUTAKIIMMH JKUBOTHBIMH, B3aUMOCBS3U Y€JIOBEKA H OKPYKAKOLIEH CPeabI;
3aBHCHMOCTH 370POBbBSI YEIOBEKA OT COCTOSHHS OKPYKAKIIEH cpe/pl; HeOOXOANMOCTH 3alUThI OKPYIKAKOILEH Cpeabl; COOMONeHHS Mep
npoHNaKTHKH 3a00NeBaHH, BRI3bIBAEMBIX PACTEHUAMH, KUBOTHBIMH, OakTepHsaIMH, rpubaMy H BUPYCaMH, TpaBMaTH3Ma, cTpecco, BUU-uHdekunu,
BPEOHBIX MPHBLIYEK, HAPYLIEHHS OCAHKH, 3peHHs, cyXa, HHPEKUMOHHBIX H MPOCTYAHBIX 3a00NeBaHHIl;

* K1accuUKaLMs — ONPeeIeHHEe NPHHAIEKHOCTH OHONOTHYECKHX O0BEKTOB K ONPENEICHHOM CHCTEMATHIECKOM rpynne,

* oOBsicHeHHE POl OHONOTHH B MPAKTHYECKOI ASATENBHOCTH JIIOEH; MECTa H POJIH YEIOBEKA B IPUPO/E; POACTBA, OOIHOCTH MPOHCXOKAEHHS U
SBOJIFOLMM PACTE€HHI H )XHBOTHBIX (Ha MPHMePE COMOCTABJICHHS OTAENBHBIX TPYII), POJIH PasiHYHbIX OPraHH3MOB B JKH3HH YeJIOBEKA, 3HAUSHUSA
OHONOrHYECKOro pasHooOpasus I coXpaHeHHs Ouochepbl, MEXaHH3MOB HACJIEOCTBEHHOCTH M H3MEHYHMBOCTH, MPOABIEHHS HACIE€ACTBEHHBIX
3abonesanuii y 4enoBexa, BHA0OOPA30BaHUA U NPUCTIOCOONEHHOCTH,




* pasnuueHHe Ha TabNTHLAaxX YacTeil 1 OPraHOUAOB KJIETKH, OPraHOB 1 CHCTEM OPraHOB Y€JIOBEKA, HA XKHBBIX 00bEKTaX M TaOIMIAX OPraHOB LIBETKOBOIO
pacTeHHs, OPraHOB H CHCTEM OPTaHOB KUBOTHBIX, PACTEHUH Pa3HBIX OTAENOB, JKHBOTHBIX OTAENBHBIX THIOB 1 KIAacCOB, HanOoNee pacnpocTpaHEHHBIX
pacTEeHHii 1 JOMALIHHUX KHBOTHBIX, CheJOOHBIX U SAOBUTBIX IPHOOB, OMACHBIX AN YeJOBEKa PACTEHHI H )KHBOTHBIX,

* cpaBHeHHe OHOJIOrH4ecKUX 00BEKTOB H NMPOLIECCOB, YMEHHE AeNATh BHIBO/bI U YMO3AKIOUEHH HA OCHOBE CPAaBHEHHS,

* BBIAIBJICHHE H3MEHYHBOCTH OPraHU3MOB; NPHCNIOCOONEHHIT OPraHU3MOB K cpeae oOUTaHNA; THIIOB B3aUMOJEHCTBUS Pa3HbIX BHOB B 3KOCHCTEME,
B3aHMOCBsA3el Mexxay 0cOOEHHOCTAMHU CTPOSHHUS KIeTOK, TKaHeH, OpraHoB, CHCTEM OPraHoB H UX GyHKLUHAMY;

* OBJIaZicHHe MeTOaMH OHONOTHYeCKOH HayK: HabnoneHue 1 onucaHie OHOMOrHYECKHX 00BEKTOB 1 MPOLIECCOB; MOCTAHOBKA OHONOTHYECKHX
IKCTIEPHMEHTOB 1 OOBACHEHHE UX PEe3YJIbTaTOB.

2. B LIeHHOCTHO-OpHEHTALIMOHHOH cdepe:

+ 3HaHHE OCHOBHbBIX MPABUWJ MOBEACHHS B MPUPOIE H OCHOB 340pOBOro 00pasa KH3HU;

* QHAJIH3 M OLIEHKA MOCTEACTBUN AEATEILHOCTH Y€IOBEKa B PUPO/E, BAUAHHS (JaKTOPOB PHCKA HA 3JOPOBLE UEIOBEKA.

3. B cihepe TpyaoBoii 1eATENBHOCTH:

* 3HaHHE U cOONMOaeHe NpaBuUl paboThl B kaOHHeTe OHOJNOTHH;

+ cobnopeHre npapui paboThl ¢ SHONOrHYECKUMH NPUOOpaMi H HHCTPpYMeHTaMH (TpenapoBanbHble UIJIbI, CKaNbIIeH, JYMbl, MHKPOCKOTIBI).
4. B cihepe duzuueckoli neATeNbHOCTH:

* OCBOEHHE MPUEMOB OKa3aHUs MEPBOi MOMOLIH NPH OTPABIEHHUH SIIOBHTBIME IPrOaMiy, paCTEHUAMH, YKYCaX XKHUBOTHBIX, MPOCTYAHBIX 3a00/1€Ba HUSIX,
0KOrax, 0OMOpPOKEHUAX, TPABMaxX, CMACeHHH YTOMAKLIErO; PAIlHOHAIBHON OPraHU3alHY TPYAA U OT/bIXa, BHIPAIIHBAHUA U PA3MHOXKEHUS
KYJIBTYPHBIX PACT€HHH U JOMALIHHUX JKHBOTHBIX, YXO/a 32 HHMH, NIPOBEeACHUA HAOMOASHHIT 3a COCTOsHHEM COOCTBEHHOTO OpPraHu3Ma.

5. B screTnueckoii chepe:

* OBJIAZICHHE YMEHHEM OLEHHBATD ¢ H3CTETHYECKOH TOUKH 3PEHHA OOBEKThI JKUBOH MPHPOBL.

OCHOBHOE COJAEP)KAHHE YYEBHOI'O KYPCA

Bnonorus. Beegenue B 0011y10 0HONIOrHIO
10 knace

Beeaenue (# vaca)
buonorus Hayka o KUBOH npHpone. 3HaueHHe OHONOrM4eCKUX 3HAHUH B COBpeMeHHO ku3HH. [Ipodeccun, cBsg3anHble ¢ Ononorue. Meroapl
uccnenosanus uonornu. IlonsaTHe «xu3HbYy. COBPEMEHHBIE HAYUHBIE NPEACTABIEHH O CYIIHOCTH XH3HH. CBONCTRA )XHBOTO. YPOBHU OPraHH3aL{ HH
YKUBOH NPHPOILL.
Hemoncmpayuan
[TopTpeTel y4eHBIX, BHECLIHX 3HAYMTENbHBIA BKIA B pa3BUTHE OHOJOrHYECKOH HAYKH.
Ilpeomemnnie pe3yrvmamst
Yuawgueca ooasxcnur 3nams:
— CBOICTBA JKHBOTO,
— METOAbI UCCAeOOBaHUA OHONOTHH,
— 3HaueHHe OHONOrHYeCKHX 3HAHHIH B COBPEMEHHOI XKU3HH.
Yumyuecsa oonxncner umems npedcmasnenie:



— 0 OHOJIOrHH, KaK HAyKe O KHBOH NPHPOAE;
— O NpodeccHsX, CBA3aHHBIX ¢ OHONOTHEHH,
— 00 ypOBHEBOH OpraHU3alHH KHBOI NPHPOABL.
Paszaen 1. Ocuosbl nuronorun {23 uaca)
OO0mas xapaKTepHCTHKA MOJIEKYJISIPHOTO YPOBHsI OpraHu3aluy )xueoro. Cocras, cTpoeHHe H (yHKIHH OPraHHYeCKHUX BELIECTB, BXOMSLINX B COCTAB
’KHBOTO. YITIEBOABI, JIMIHABL, OEJIKH, HyKJIeHHOBBIE KHCNOThI, AT® 1 apyrue opraHHyeckue coeqHHEHHs. buonornueckue karanusatopsl. Bupycsi.
Hesoncmpayun
CxeMBl CTPOEHHS MOJIEKYJI XHMHHMECKHX COeIMHEHUI, OTHOCSILIMXCS K OCHOBHBIM I'PYIIIaM OPraHHY€CKHX BEIIECTB.
Jabopamopneie u npakmuveckue padomol
Pacmiennenne nepokcraa Bogopona GepMeHTOM KaTana3on
Ilpeomemneie pesyromamsi:
Yuawueca ooaxcner:
— 3HATh COCTAB, CTPOSHHE U (PYHKINH OPraHHYECKHX BEILECTB, BXOSIUX B COCTAB XXHBOTO,
— MMeTb NepPBOHaYabHble CHCTEMATH3UPOBAHHbIE NPEACTABICHHS O MOJEKYJIAPHOM YPOBHE OPTraHH3aLIUuH ’KHUBOTO, O BUPYCaX KaK HEKJIETOUHBIX
(hopMax >KHU3HH,
— MOJIYMHUTD OIBIT HCTIONB30BAHHS METOAOB OHONOrMYECKOH HAyKH U NPOBEACHHS HECIOXKHBIX OHOJIOTHYECKHX IKCIIEPUMEHTOB AV H3YUeHHs
CBOIICTB OPraHHYECKHX BEIeCTB U PYHKLHI (PePMEHTOB Kak OHONIOrHYECKUX KaTaIn3aTOPOB.

OO0masn xapaKkTepHCTHKA KJIETOYHOIO YPOBHA OpraHu3anuu xkusoro. Knerka — ctpykrypHas u QyHKIHOHAIbHAS €HHHLA KH3HU. MeToab n3yueHus
K1eTkd. OCHOBHbIE NOJIOKEHHA KJIETOUHOH TeOpHH. XHUMHUYECKHH COCTaB KIIETKH U €ro NOCTOSHCTBO. CTpoeHKe kiaeTkH. PyHKLUHY OpraHOHIOB
kaetku. ITpokapuoTsl, 3ykapuoThl. XpoMOCOMHBIH HaOOp KineTku. OOMEeH BEIeCTB U NPEeBPaLeHHe SHEPTHH — OCHOBA XH3HEAEATEIIbHOCTH KIIETKH.
OHepreruueckuii 0OMeH B KieTke K1eTkH. A3pobHoe n aHaspoOHOoe abixaHue. PocT, pa3BuTue H KH3HEHHBIN LUKJ KNeToK. O0mue NoHsITHs 0
AENEHNUH KJIeTKH (MUTO3, Meli03). ABTOTPOGEI, reTepoTpodeL.

Hesoncmpayun

Mogenb kneTku. MukponpenapaTbl MUTO3a B KJIE€TKaX KOPELIKOB JIYKa, XpOMOcOM. Mozenu-anmiHKaluHy, WUTIOCTPHPYIOLINE Je€HHE KIETOK.
Pacienienne nepoxcuia BOAOPOAa ¢ MOMOLIBIO (PEPMEHTOB, COMIEPIKAIMXCS B JKHBBIX KIIETKAX.

Jabopamopneie u npakmuveckue padomol

PaccmarpuBaHie KNETOK PacT€HHH U KUBOTHBIX MO MHKPOCKOIIOM.

Ilpeomemneie pezyromamst

Yuawgueca ooaxcnviznams.;

— OCHOBHBIE METO/IbI H3YHMEHHS KIIETKH,

— 0COOEHHOCTH CTPOEHHS KJIETKH 3YKapHOT H MPOKAPHOT,;

— (yHKUMH OPraHOUAOB KJIETKH,

— OCHOBHBIE [TOJIOXKEHHS KJIETOYHOH TEOPHH,

— XUMHYECKHH COCTAB KJIETKH.

Vuawgueca oomicnet umems npedcmasaeniue:

— O KJIETOYHOM YPOBHE OpraHH3alHH KHBOTO;

— O KJIETKE KaK CTPYKTYPHOH U QyHKIMOHANBHON €AHHHLE XKH3HH;

— 00 0OMeHe BelecTB U NPEBPALLEHHe YHEPIHH KaK OCHOBE JKU3HEEATENIBHOCTH KIIETKH,



— O POCTe, PA3BUTHH U )KU3HEHHOM LIHKJIE KJIETOK;
— 00 0CcOOEHHOCTAX MUTOTHYECKOTO AENEHHS KJIETKHU.

Vuauuecs donicner noryuunto onsim.

— HCMOJIb30BAHHA METOAOB OHOIOrHUECKOH HAYKH 1 MPOBEAECHHS HECTOKHBIX OUONIOTHYECKHX 3KCTIEPUMEHTOB [T H3YUeHHs! KIIETOK XHBBIX
OPraHH3MOB.

Pazgen 2. PazmHoxKeHHe H HHAHBHAYAJbHOE Pa3BHTHE OPTaHH3MOB (7 vacos)

becnonoe H nonosoe pa3sMHoXeHKHe opraHu3MoB. [Tonosele knetku. Onnonotsopennie. MuauBuayanbHOe pa3BHTHE OpraHu3MoB. bHoreHe THUeCKHii
3akOH. OCHOBHBIE 3aKOHOMEPHOCTH NEPEAaYuH HACIEeACTBEHHOH HHpopManny. ['eHeTHYeCKas HeNPEPLIBHOCTD XXH3HH. 3aKOHOMEPHOCTH
H3MEHUYHBOCTH.

Hesoncmpayun

MukponpenapaTth! AHLEKIETKH H CNIEPMAaTO30Ha KUBOTHBIX.

Jabopamopneie u npakmuveckue padomol

BrisiBieHHE H3MEHUHBOCTH opraHn3moB. Ha npuMepe pacTeHHi 1 )KMBOTHBIX OOHTAIOHNX B 00JaCTH.

Ilpeomemneie pezyromamst

Vuawgueca oomicnet 3name.

— CYIHOCTh OHOT€HETHYECKOrO 3aKOHA,

— OCHOBHBI€ 3aKOHOMEPHOCTH NEPENauH HaCAeACTBEHHOH HHbOpMaIH;

— 3aKOHOMEPHOCTH H3MEHYHBOCTH;

— OCHOBHBIE METO/IbI CENIEKIIMH PACTeHHIA, )XHBOTHBIX H MUKPOOPraHH3MOB;

— 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.

Yumyuecsa oonxncner umems npedcmasnenie:

— OpPraHH3MEHHOM YPOBHE OPraHH3alMH XKHBOTO,

— 0 Melio3e;

— 00 0cO0EHHOCTAX MHAHBHAYAIBHOTO Pa3BUTHA OPraHHU3MOB;

— 00 ocobeHHOCTAX Oecnonoro u MoJoBOro Pa3MHOKEHHA OPraHU3MOB;

— 00 omI0AOTBOpPEHHH U ero GHOJOrHYECKOI POJIH.



KanenaapHo-remaTnyeckoe njiaHHpoBaHHe
Ha 2021__/2022__ y4eOHbIi roa

IIpeamer Buoaorus
Kaace 10
YMK « buoaorusi Beenenue B 00myro o6unoaorui. 10 kaace» B.B.Ilaceunuk
Ne Jdara Tun Heas OcHoBHBIE Bux yueoHoii ILiasupyemsbie pe3yabTaThi 00yHeHNns Obopyaosaune | /3
Tema ¥POK e L ECHHOCEL ACERGILEOCER Mpeavernsie Meranpeavernbie | JInunocTHbIe
a CoJiePRAHUS
Brejaenne -4 yaca
Kparkas 01 buonorus — OnpenensoT NoHATHS, JaBath onpenencHue | P: ymeHue INo3HaBaTeb-
HCTOPHS .09 HAYKa O )KHBOIT (hopmupyembie B x01e TCPMHHAM, OTPEACTATh UCTh HBII HHTEPEC K
pa3BHTHSA PHPOJE. H3YUCHHSA TEMBL: NEPESUCILITE TAPCTBA | yhoka 1 CTABATH €CTECTBEHHBIM
OHOOTHH. 3HaucHHe «OHOTOTHS», e i 3aJa4H, Haykam. [To-
~ i pepeHIEPOBAHHBIC _ -
OHOJIOTHYECKUX «MHKOJIOTHSD», W HHTCrpHpoBaHHEre | HCOONOTMMBIC 11 | HHMAHHE MHO-
3HAHUIT B «OpHOIIOTHSD, OHOTOrHYCCKHE HAVKH: | €€ AOCTHKCHUSL roodopasus u
COBPEMECHHOM «ambrOIOTHSD?, yposHu opranmzauun | IT: ymenue CTHHCTBA JKHBOMH
FKH3HH. «TATCO00TAHHKAY, JKHBOM MATCPHH paborath C MPHPOIBI HA
ITpodeccun, «TEHETHKA», XapaKkTCPH30BaTh Pa3IHYHBIME OCHOBAHHH
CBSI3AHHBIC C «Onohusukar, -VPOB'".“ OPTaHW3AMA | yoroupmramu 3HAHUH O MPH-
Ouostoruei <<6Hoxu1:m51». ::}(;;::_\.'nxpnbxi’i, HH(OpMALIUH, 3HAKAX JKHBOI'O
«paaHOOHOTIOTHI», I OTACTITH TIABHOE
«KOCMHYCCKAs OHOIOTHS. | opraHH3MEHHBIIA, OT BTOPO-
XapaKkTepH3YIOT NOMY JIALHOHHO- CTETEHHOTO.
OHOJIOTHIO KAK HAYKY O BHIOBOIA, YMEHHE CTPYK-
JKHBOH MPHPOIE. 2K°C"CTC“'IHfIﬁ- TYPHPOBATh
PackpsIBatoT 3HAUCHHE OHOCCpHEIL yueOHbI MaTe-
OHOTOTHYECKHX 3HAHHI B pHa, 1aBaTh
COBPEMECHHOM JKH3HH. OTpeACTICHUS
TTpHBOAT MPUMEPBI HOHSTHSM,
npo()ecCHii, CBA3AHHBIX C CaMOCTOSATCITLHO
OuoIorHeii. COCTaBIIATh
beceayror ¢ KOHCIIEKT YPOKa B
OKPY KaFOLHMH TETPAIH.
(POACTBCHHHKAMH, K: ymenne
3HAKOMBIMH. BOCIIPHHUMATH
CBCPCTHHKAMH) O uH(pOpMaLHFO HA
npPo()eCCHSAX, CBA3AHHBIX C CIIyX.




Guonorueii.

I'OTOBAT NPE3CHTAIMH O
mpodecCHAX, CBA3AHHBIX C
OHONOrHEH, HCMOMb3YA

KOMIBIOTEPHEIS
TEXHOIOT HH
MeTtoap! 08. IMonarue o Hayke. | OnpenensoT MOHATHS. HA3BIBATH METOBI P: ymeHue Yuureca
uccnemosa | 09 Mertoapt ({ropmupyembIe B X038 H3VMEHHS YKHBOH OIPEACTIATH LETh HCTOJB30BATh
HUA B HAYUHOTO H3VUCHUS TEMBI, «HAYKa». | NMPHPOABI padoTHl, CBOH B3IJIATBI
Gnonorun NMO3HAHHA. 3TANBl | «HAYMHOE HCCACTOBAHHE», | XapaKTepH30BATH MIAHHPOBATh HA MHP A7
HAYUHOTO «HAYHBIH METOY, METOBI 3TamkI €¢ BhI- O0BACHSHHA
HCCIEIOBAHHA «HAYMHBIH PaKT», HCCICTOBAHHA B MOMHEHHA H PA3THYHBIX
«HaOJIFONICHHEY, OHONOrHH: OLICHHBATH IO- CHTYaLHH.
«IKCIICPHMEHT, HaGmoaeHue, JTyMEHHBIC peLICHHA
«THIOTE3A». «3AKOHY. SKCNECPHMEHT, PE3VIBTATEL BOSHHKAIOIHX
«TCOPHA». CPABHEHHE, IT: ymeHue mpodneM u
XapaKTepPH3YIOT OCHOBHBIC | ONHCAHHE, pabotats ¢ H3BIICYCHHA
METOMbl HAYYHOTO HCTOPHYECKHI PasIHYHBIMH KH3HEHHBIX
MOSHAHMA, 3TAMbl METOJ; OCHOBHBIC HCTOUHHKAMH YPOKOB
HAYMHOTO HCCNIEJOBAHHA. JTAMBI HAYMHOTO HHOPMALIHH,
CaMOCTOATEIbHO HCCIICAOBAHHA. OCYIIECTBIATh
(opmyaapyOT MpodaemMel CMBICIIOBOC
HCCNICTOBAHMA. YTCHHE. OTACIATD
CoCTaBIAIOT MO3TANHYEO IJIABHOE OT
CTPYKTYPY OyIyIuero BTOPOCTENICHHOTO,
CAMOCTOATEIBHOTO ONpe AeIIATh
HCCIEIOBAHHA KPHUTCPHH 1,1
XapaKTePUCTHKH
MPHPOJHBIX
O0BEKTOR
K: ymeHne
BOCIIPHHHMATh HH-
(Jopmanmo HA
cmyX. paboTarts B
COCTABE
TBOPUECKHX TPy
CywHocTs | 13. CymHocTh OnpenensioT OHATUA, HA?BIBATD 0OIIHE P: ymeHue OCO3HABATD
SKH3HH H 09 MOHATHA (popMHpYEMBIE B XOAE NPH3HAKH (CBOHCTBA) | OMPEACIATE LENb CBOH HHTEPECHI.
CBOICTBA <GKH3HB, H3VMEHHSA TEMBI: <OKH2HBY», | JKHBOTO OPTAHH3MA paboTsl, HAXOJUTb H
JKHBOTQ, CeoiicTBa <«OKH3HCHHBIE CBOHCTBAY. XapaKkTepH30BaTh NIAHHPOBATh H3YuaTh B




JKHBOTO. YPOBHH | «OHMOJOTHUCCKHE CBOMCTBA JKHBOTO JTambI €€ BbI- yUeOHHKAX
OpraHU3aLUH CHCTEMBI», OOMEH opranusma (Ha HOTHECHHA H Marepuai (u3
VYpoBHH 22. JKHBOM MPHPOIBI BCILECTBY, «MPOLECCHI KOHKPETHBIX OILICHHBATb TIO- MAKCHMYMA),
opranmsan | 09 OHOCHHTE3a U pacrajay, pHMEPax): JIYYCHHBIC HMCIOLIHI
HH JKHBOH «pa3aApakKAMOCTBY, MPOBOAUTH Pe3YABTATHI OTHOIICHHE K
MATCPHH . «Pa3MHOJKCHHE, CpaBHCHHUE xuBoii u | /I CBOHM
«HACTCACTBEHHOCTDY, HEKHBOH MATCpPHH, Ymenue, HHTEpECcaM.
«H3MEHYHUBOCTBY, CPABHHBATB,
«PAa3BUTHE», KYPOBHH KIacCH(pHIUPOBAT
OpTraHM3ALHH KHBOTOY. b ¥ 0000mAaTh
JIal0T XapaKTepPUCTHKY HOHATHA
OCHOBHBIX CBOHCTB :KoMMyHHKATHBHBI
JKHBOTO. e YV
OOBACHAOT TPHIHHBI OrcranBaTh CBOK
3aTPYAHCHHH, CBA3AHHBIX TOYKY 3PEHHIL,
C OTIPEACICHHEM TIOHATHS MPHBOAMTD
«OKH3HBY. ApryMCHTBL,
[TpHBOAAT MPHMEPEI NOATBEPIKIAS HX
OHOIOrHYECKHX CHCTEM (paxrammu.
Pa3HOTO YPOBHS VYYHTCSl KDHTHYHO
OPraHM3aALHH. OTHOCHTBCS K
CpaBHHBAIOT CBOHCTBA, CBOEMY MHCHHIO, C
HPOSIBIIIOLIHECH ¥ JIOCTOHHCTBOM
00BEKTOB )KHBOH H NPH3HABATH
HC)KUBOMH MPHPOIbI OIHMOOYHOCTD
CBOETO MHECHUS
(€C/t1 OHO TAKOBO)
U KOPPEKTHPOBATH
ero
OcHOBBI ITO/IOTHA - 23 yaca
Meroast 29. Obmas OnpenensroT NOHATHSL, HaseiBate (pamumuu | P: ymenue YauThCs Mogems «Knerka»
uuronoruu | 09 XapaKTEePUCTHKA (bopn-mpyemue B X01¢ BCIHKHX YUCHBIX~ Bbl6ﬂp3Tb OCMBICTTHBATH MHKpOCKOIIbI,
Kietouasan EISTOMHOTO W3YUEHHS TEMBL: «KICTKay, | MHKPOCKOMHCTOB, CaMOCTOATEBHBIE  SHAHMOCTH MHKPOTPEnapaThl
OpraHuzaliH NG eI aBTOpoB KieTouHoi | IT: ymerue CTIOTB30BATH CBOH
Ocobennoc | 06. JKHBOTO. MHKPOCKOTIHSD, TeopuH HAXOHTH HY/KHYIO [B3TTISBI [UTS
TH 10 Kanerka — «3MICKTPOHHA XapakTepH30BaTh HH(POPMALHIO CLICHHS IPOGJIEM
XHMHYCCKO CTPYKTYPHAs H MHKPOCKOTIHSD), OCHOBHBIC K ymeHue H3BJICUCHUS
ro COCTaBa (D)YHKUMOHATIBHAS | «KJICTOYHAS TCOPHSD). MONIOKCHUS [KOPPEKTHPOBATH CBOMPKH3HCHHBIX YPOKOE
KJICTKH, CAMHULA KU3HH. | XapaKTePU3YIOT KICTKY KJICTOYHOH TCOPHH. PHAHUAA,




CBAZH MEXIY XHMHYCCKHM
CTPOCHHEM. CBOHCTBAMH H
()¥HKLMAMH YTICBOJOB HA
OCHOBE AHAJIH3A PHCYHKOB
H TEKCTOB B YUCOHHKE,
ITpuBOIAT MPHUMEPHI
VINICBOJOB, BXOMAIMX B

XHMHMECKHIH KAK CTPYKTYPHYIO H IMpoBoauTe B3aHMOOLICHHBATD
COCTaB KIIETKH. (DYHKIHOHATLHYEO CpaBHEHHE CTpOcHHA [APYT ApyTa.
Mertoasr eIHHHLLY SKH3HH, €2 MPOKAPHOTOB H
3. Bomamee | 13. H3YUYECHHS KIIETKH. | XHMMYECKHIi COCTaB, 3YKAPHOTOB.,
polb B 10 OCHOBHBIC MEeTOOb! H3YYCHHA. PACTHTENbHOIM H
JKH3HHACAT NOIOKEHHA OOBACHAIOT OCHOBHBIE KUBOTHOH KJIETOK
€JIBHOCTH KJICTOYHOI MOJOYKSHHA KISTOYHOH (aBToTpodoB H
KJIETKH. TEOPHH TEOPHH. reTepoTpodoB).
CpaBHHMBAIOT NPHHLMITEL
4, Munnpans | 20. paboTHI H BO3MOKHOCTH
HBIE 10 CBETOBOH H CKTPOHHOH
BEILICCTBA MHKPOCKOTIHYECKOH
H HX pOJib TEXHHKH
B KJICTKE,
5 Vraesoawl | 27. YIneBoALL OnpenensmoT NOHATHS. JABATH ONMPEICIICHHE | . OCO3HAIOT H ITpeseHTALHA«
10 VINeBoasl, WK JopMHpYEMBIE B X01¢ TEPMHHAM;, Pweme OCMBICJTHBAKOT Yruesogpn
CAXAPHIbL. H3VMCHHA TEMBI! s OPTAHH30BATH uH(opMaLIIO 0
MOHOCAXAPHIBL, | «YTAEBOMS, HH BEILECTEA, on,uaml»{§ BBITIO/HCHHE Xﬂpﬂl('l‘eprIX'
B COCTAB YITICBOAOB. | 3aJaHMH yUMTCIAL OCODEHHOCTAX
Jucaxapumisl. caxapHabD. OCHOBHbIC (PYHKIHH | Pa3purHe HABBIKOB | YTUUICBOJOB
IMomucaxapuas «MOHOCAXAPHIBD?, YIIEBOJOB. TPYNIBl | CAMOOLEHKH H Ca- Pe(hnexcHpyIoT,
«IHCAXApHALD). YIJIEBOOOB MOAHATH3A OLICHHBAIOT
TIONTHCAXAPHIBD?, XapaKTepH30BaTh II'yMeHHE AaBaTh PE3VILTATH
«pHGO3a». OCOOECHHOCTH ONpPENENCHHA JAEATENILHOCTH
«IEIOKCHPUBO2A», CTPOCHHA YIJIEBOJOB, | MOHATHAM,
B — OCHOBHBIC (PYHKIHH | KIacCHOHUHPO-
: YIJICBOIOB BATH OOBEKTHL
«TANAKTO2a», «CAXAPO32», (IPHBOIHTE ompesenTs
«MANBTO32», (JIAKTO32», TPHMEPSI). KPUTEPHH 11
«KpaXMaJl», «TTTHKOTSH». OOBACHATE KIACCH(PpUKALIH
KXHTHH . MPHHALJICKHOCTD OOBEKTOB.
XapaKTepH3yIoT COCTaB H YIJICBOOOB K K yMmerne cnyars 1
CTPOCHEE MOJIEKYI OnoMoneKyIamM JATABATE BOMPOCHI
VITICBOMOB, YUIHTEITO H OITHO-
KIACCHHKAM
YcraHABIHBAIOT
NMPHIHHHO-CICACTBCHHBIE




COCTAB OPTAHH3MOB, MECTa
HX JIOKQJIH3ALMH H
OHOIIOTHYECKYIO POJIb

Junuap! 10. Jiumuae Kupel. | OnpenenstoT MOHATHS. JABATD ONPEICIICHHE OCO3HAIOT H IpesenTanma«
11 TOpMOHBL. JopMHpYEMBIE B X01¢ TEPMHHAM;, Pyexe OCMBICJTHBAKOT JTunmuaen
OyHKIHE H3YUEHHS TeMBL: NMEPEMHCIIATD OPTAHH30BATH HHOPMALIHIO O
[ T — BEILECTBA, BXOJALIHE BBITIO/HCHHE XAPAKTEPHBIX
B COCTAB MOJIEKYJIBI 3QJAHHH YMHTENA. | OCOOCHHOCTAX
SHEPTETHHIECKAd, | «TOPMOHBD?, GONBLUIHHCTBA PazBHTHE HABHIKOB | THIHIOB
3anacaran. «IHEpreTHIeCKas PYHKIHA | nynumos. Hassisats CAMOOLCHKH U ¢a- | Pedmexcupyror,
3ALUMTHAA, JHITHOOBY, «3ANACAIOIUAA (OYHKUMH JTHITHIOB MOAHAJIH3A. OLICHHBAIOT
CTPOHTEIbHAL. (PYHKIWA TUMUTOBY, XapaKTePH30BATh IF'yMeHHe JABATE | pe3yabTaThI
peryIATOpHAA «3amuTHAS yHKIHA OCOOEHHOCTH OMNPEIETCHHA NeATENbHOCTH
THIHIOBY. «CTpOHTeNbHag | CTPOSHHA THIHIOB, MOHATHAM,
Y HKIHA TAMWIOB, HX QYHKIMH, KJIacCHPHIUPO-
¥ BATh OOBEKTHL
«PEryNATOPHAs GyHKIHA ONpesieTATS
JTHITHIOBY. KPUTEPHH JUIS
JIArT XapaKTePHCTHKY KJIacCHpUKaINM
COCTaBa H CTPOCHHA 00BCKTOB
MOJIEKYJT JTHITH/OB. K ymene CiyLiars v
YcraHABIHBAIOT SATABATH BONPOCH]
NPHYHHHQ-CNICACTBEHHLIC YOIHTEIO H /0"
KJTACCHHKaM
CBAZH MEXIY XHMHYCCKHM
CTPOCHHEM. CBOHCTBAMH H
()¥HKLMAMH YTICBOJOB HA
OCHOBE aHAJIH3A PUCYHKOB
H TeKCTOB B YMEOHHKE.
IpuBoOIAT MPHUMEPEHI
JUNUIOB, BXOASLIHX B
COCTAB OPTAHH3MOB, MECTa
HX JIOKaTH3ALHH H
OHOIOTHYECKYO POJIB.
OO0CY’KIAI0T B KJIACCE
mPoOIeMBI HAKOTLUICHHS
KHPOB OPTraHH3MAMH B
LEX YCTAHOBICHHA
NPHYHHHO-CJICACTBEHHBIX
CBA3CH B mpUpoae
Crpoerne | 17. Cocras OnpenesoT NOHATHA, HA3BIBATb MOHOMEP FPryvoe OCMBICTTHBAIOT Tabmiua
u yHxumn | 11 CTpoeHHe GeNkoB. | (POPMHpYEMBIE B XOE 0emnKOBOH MOJICKYTbI OpraHH30BaTh TEMY YpOKa «bemx»
GENIKOB Benku, win H3VMCHHA TeMBI: «BeNIKH, Hero BBITIOIHCHHC OcosHnarot 1 Mornens Genka
COCTABIMIOILHE,; 30JAHHH YMHTELA. OCMBICTHBAKOT

NPOTCHHBL.

HJIH TIPOTSHHBIY,




IpocThie u IPOCTBIE H CIIOMHBIE VPOBHH OpPraHu3aliy | Pa3BHTHE HABLIKOB | HMHpOpMAaINO O
CHQJKHBIC OCTIKH. GENKHY, «AMHHOKHCJIOTB», | OSTKOBOH MONCKYJBL | CAMOOLCHKH H Ca- XApPaKTCPHBIX
AMHHOKHCIOTEL, | «IonHmenTHIy, XapaKTEPH30BaTh MOAHAJIH3A. OCOOEHHOCTAX
MonunenTua, «TICPBHYHAA CTPYKTYPA OCOGEHHOCTH [T yMexic naBats, Ocnkon
CTPOSHHA MOHOMEPA OMPRIETCHIA
INepBurHas, OeIKOBY, «BTOPHMHAA Gemxa 1 GEIKOBOH NOHATHAM,
BTOPH'HASA. CTPYKTYpa Oe/IKoBY, MOJIEKYJIBI B LIETIOM, kraccupuuupo-
TPESTHYHAA H «TPETHYHAA CTPYKTYpA OOBACHATE MpOLECC BaTh OOBEKTBL
YETBEPTHYHAA BeNKOBY, «METBEPTHMHASA 00pa3oBaHUA ONPEIEIIATD
CTPYKTYDHI CTPYKTYpa GenKoBy. NENTHIHOH CBA3H, KPUTCPHH 111
GeITKOB. XapaKTepH3yIOT COCTAB H npouece KIacoHpuKaLym
HeHatypanms CTPOCHHE MOJIEKY T 0BpasoBari 66““? 00BeKTOR.
: : PASTHYHBIX YPOBHEH
benka OesTKOoB, MpIHHEI OPTAHHAALHH. K YMEHHE CITyLIATS H
BOSMOKHOTQ HAPYIICHHS SATABATH BOTPOCHI
MPHPOAHOH CTPYKTYPBI YMHTRIO H OJHO-
(AeHaTypamu) OC/KOB. KIaCCHHKAM
IpuBoOIAT MPHUMEPEHI
JACHATYPalHH OCNKOB
OyHxun 6eNKoB. | YCTAHABIHBAKOT NEPEUHCIATh P: yMeHue OCMBICTTHBAIOT Tabnuua
CTPOHTENbHAA, MPHMHHHO-CICICTBSHHEIE | (DYHKUHH OIKOB B OpPTAHU20BATH TEMY YPOKA «bemxmn»
ABHTATENBHAA, CBSA3H MEXKTY XHMHYECKHM | OPraHu3Me BBITNIOJTHCHHE OCO3HaMT H Mozems Gemxa
TPAHCIOPTHAA, CTPOESHHEM, CBOHCTBAMH H | XApAKTePH20BAThH 32JAHHH YYHTENA. | OCMBICITHBAKOT
JAIHTHASA. ({yHKILAMHE OENTKOB HA OCODECHHOCTH Pa3BuTHE HABBIKOB | HH(pOPMAaIULO O
PeTyIATOPHASA, OCHOBE AHAJIH3A PHCYHKOB | CTPOCHHA MOHOMEpPA | CAMOOLICHKH M Ca- | XapakTepHBIX
CHTHANBHAA, H TeKCTOB B YMEOHHKE. Oenka u GenmkoBoit MOAHAJIH3A, O0COOCHHOCTAX
JHEPTETHYUECKAA, TTpHBOIAT NPUMEPEI MOJIEKYJIBI B LEIOM, II: yMeHHe naBath | OenkoB
KATATHTHMECKASA OenkoB, BXOIALIMX B OOBACHATE MpOLECC OIPe ACTICHUA
COCTaB OPraHH3MOB, MeCT | 00pa3oBaHuA TOHATHAM,
HX JOKATH2ALUHH H NMENTHIHOM CBA3H, KIACCH{(PULIHPO-
OHONOTHYECKOH POMH NpoLECC BaTh QOBEKTHL
obpazoBanng OenkoB | ompedendTh
PasMHYHEIX YPOBHEH | KPHTEpHH 11
OPTAHHALHH. KJIACCH(DUKA LIHH
OOBEKTOR.
K. ymenue
CHYINATh H
3232BaTh BOMPOCH

YUHTEIIO H OJHO-




KIACCHHKAM

Hyxneuso
BBIC
KHCTIOTHI

24.

11

HyxneHHOBRIE
KHCIIOTBI.
Jle30KCHPHOOHY K
JCHHOBAS
KHCIIOTA, WIH
JHK.
PuGoHyKIeHHOBA
A KHCIOTA. HIIH
PHK. Asorucreie
OCHOBAHHA:
AICHHH, TYAHHH,
LHTO3HH, THMHUH,
pgertiiin g
KomnnemeHnrapuo
CTb.
TpascroprHas
PHK (TPHK).
Pu6ocomuas PHK
(pPHK).
HudopMalOHHa
a1 PHK (uPHK).
HyxaeoTua
JIBOHHAA CIIHPATDL

OnpenensioT MOHATHS.
({ropmupyembIe B X038
H3YVUCHHS TEMBI,
«HYKJICHHOBAs KHCTIOTa».
«IE30KCHPHOOHYKIIEHHOBA
A xucaora. uau JTHK»,
«pHOOHYKIIEHHOBAA
kHcaota, wii PHK»,
«Q30TUCTHIC OCHOBAHWD»,
«aACHHH», «TYAaHHH»,
CUHTOZHHY», «THMHHE,
«Ypauum»,
«KOMILICMEHTAPHOCTD»,
«rpancnoptaas PHK
(TPHK)», «pubocoMHas
PHK (pPHK)»,
«unpopmaunonnas PHK
(WPHK)», «HyKICOTHIY,
«aeoiHaa cniupane JHK».
JlaroT XapaKTCPHCTHKY
COCTABA H CTPOCHHA
MOJIEKY.JT HY KJIEHHOBBIX
KHCIIOT. Y CTAHABIHBAKOT
MPHMHHHO-CIIC ICTBCHHEBIC
CBA3H MEKTY XHMHYECKHM
CTPOCHHEM, CBOHCTBAMH H
(PYHKIHAME HYKJICHHOBBIX
KHCOT HA OCHOBE AHAITH3A
PHCYHKOB H TEKCTOB B
y4yeOHHKE.

IMpuBOAAT NPHMEPHI
HYKJICHHOBBIX KHCIIOT,
BXOJAIHX B COCTAB
OPTAHU3MOB, MECT HX
JMOKATH3AUHH H
OUONMOrHYECKO# POJIH.
CoCTaBILIOT MIAH
naparpaga yu4eOHHKA,

OABATh OMPEOCIICHHE
TEPMHHAM.
TMepevucnaTs THITBI
HYKJICHHOBBIX
KHCOT; ()YHKUHH
JHK u PHK; THnBI
PHK. HazeiBats
COCTABIAIOLLHE
mvonomepos JHK u
PHK
XapaKTepH30BaTh
OCODECHHOCTH
CTPOCHHA
HYKJICHHOBBIX
kucaot (JJHK, PHK),
OOBACHATD MPHHLTHI
KOMILICMEHTAPHOCTH
; Oynxupn JHK 1
PHK (pasmu4HbIx
Tunos PHK);

P: ompenensor
uens paborsl /7
OCY IMECTBILTHOT
MOHCK H oTOO0p
HEOOX0AUMOi
HH(OPMALHH

K 3azaror
BOITPOCHI,

BBIPAKAIOT CBOH
MBICTTH

Oco2HAHHE
€IHHCTBA SKHBOM
MPHPOIBI HA
OCHOBE 2HAHHIT O
HYKJICHHOBBIX
KHCTIOTAX

Ipesentaus
«JHK u PHK».




Pewaror GHonormueckue
3aAauu (Ha
MATEMATHMECKHI PACUeT,
HA NPHMEHCHHE NPHHIUMA
KOMIUIEMEHTAPHOCTH)

9 ATO u ol AnenosuHtpHpoCc | OnpenensoT MOHATHS. JaBarhb P Pednekcupyio
IpyTHE 12 Pat (ATD). (popMHpYEMBIE B XOAE ONMPEACTICHHE KOPPEKTHPYHOT T, OLICHHBAKOT
OPraHHYEC AJeHO3HHIH]OC | H3yMEeHHA TeMBI: TEPMHUHAM. CBOH 3HAHHA PE3YNBTATH
KHe dar (AJ1D). «aAcHO3HHTpHpoChaT TNepeuncmats IT: aHanu3upyoT | gearenpbHOCTH
COCAMHEHH AgeHo3uHMoHO]p | (ATD)», COCTABIAIONIHE NOMY ICHHBIC
1 KJICTKH ocar (AM®D). «aacHo3HHAHpocHaT Hykicotnza AT® | 2HaHuA,

Makpospriecka | (AZID)», (AI®, AM®); | BELAEHAIOT
1 CBA3B, «aIeHO3HEMOHOpOCHaT PASIMHBIC TPYMIbLL  FIABHOE,
T p— (AM®)», BUTAMHHOB BTOPOCTCIIEHHOE
JKHPOPACTBODHMBI | «MAKPOSPIHecKad CB3by, | YAPAKTEPH3OBATH | P! OLEHUBAIOT
en CREPOPACTBOPHMER 0COOECHHOCTH COOCTBEHHEIE
BOJOPACTBOPHMBI | BHTAMHHBI», crpoc- Pe3yTIPTaTRl
. (BOIOPACTBOPHMHIE HUA MONEKYIbI K BpIpaxaior B
AT® (AJ1D, OTBETAX CBOU

BHTAMHUHBL. AM®); ee MBICJIH

XapaKTepH3YIOT COCTAB H CBOMCTEA H

CTPOCHHE MOJEKY Bl ATO. byHKmH

TNpusonar mpiMepst {00BsaCHATD PONB

BHTAMHHOB, BXOMAILNX B MAKpO3PrHHeCKOii

COCTAB OPTAHH3MOB, H HX CBA3H).

OUONMOrHYECKO# POJIH.

['OTOBAT BEICTYIICHHE C

COOOLICHHEM O POJIH

BHTAMHHOB B

(PYHKLHOHHPOBAHHH

OpraHH3Ma YeNIoBeKa (B

TOM YHCTIE €

HCTIOJIB30BAHHEM

KOMITBFOTEPHBIX

TEXHOMOQT HIt).

OGCYKIAKOT pe3yabTATH

padoTeI C

OAHOKIACCHHKAMH

10 | Crpoenue | 08. Obwne cpegenns | OnpenemoT NOHATHA, JaBaTh ONpPEACTICHHE P- onpeaensmor OcMbicuBaroT | Moaens
KJIETKH. 12 0 CTPOCHHH (l}opMpreM],Ie B XOIe TCPMHHAM. Ha3reiBaTh neab p360T BL., CIHHYIO «Kner Ka»,
Knerounas KJIETOK. H3YMEHHA TEMBI COCTAB/LTIOLIHE KOPPEKTHPYIOT npuponHyio | Lipesent
MeMOpaHa. LuTonnasma. LHTOIIA3ZMAY, «SAPO», HAPyHHOH SHAHHA. LSTIOCTHOCTD




Aapo. Sapo. «OPTAHOHIBD?, KJIETQUHOH I1- aHAMH3HPYIOT
OpraHounp!. «MeMOpaHay, «KIeTOYHAA MeMOpaHBL COCTaB MOJTYICHHBIC
Mewmbpana. meMBpana», «aromuros», | COACPKHMOTO A1pa SHAHHA H
Knerounas CTHHOLHTO3Y, XapaKTCPHIOBATL AupepeHUHpyIOT
CTPOCHHE KICTOYHOH MOJTYyMEHHBIS
MeMbpata. XapaKTepH3yIOT 1 MeMOpaHbl, QYHKUHH 3HAHHA.
Darouuro3. CPaBHHBAKT MPOLECCHI HAPYIKHOH K yMeHHe
IMunouuTo3 (arouurosa u MeMOpAHBI KIETKH, KOPPEKTHPOBATD
11. | Cipoenue | 15. NHHOLMTO3A. CocoOs! CBOM 3HAHMI,
KJICTKH. 12 OnHCHIBAIOT 0COOCHHOCTH NMPOHHKHOBCHHA B3aHMOOLCHHBATE
Luronnasma CTPOEHHA 4aCTeif H BEIUCCTE BHYTPL APYT Apyra -
K neTouHbIit OpTAHOHOB KIETKE. KIeTKH ((Parouuros, BBIPAYKAKOT CBOH
NHHOLMTO3, MBICITH.
LCHTP. VCTAHABIHBAKOT
NPHYHHHQ-CNICACTBEHHLIC
CBA3H MEXIY CTPOSHHEM
KJIETKH H
OCYIUECTBIICHHEM €10
NPOLECCOB (harommTo3a,
CTPOCHHEM H {yHKIHAMH
KJICTOYHOIT MeMOPaHBI.
CoCTaBILIOT MIAH
naparpada
12 | Crpoenue | 22. Jugomnasmatade | OnmpenesoT NOHATHA, HA3BIBATH Ocmbicuearor | Moagens
KJIETKH. 12 CKaf CeTh. (l}opMpreM],Ie B XOIe OpPraHOHOBI KJICTKH, P- ONpeAC/LIOT CAUHYH) «Kner Ka»,
SHIonmA3 PuG0COMEL H3VMCHHA TEMBI! HX QYHKLHE, Lenb paGoTel, TIPHPOZHYIO IIpesenTamua
MATHUYECKA Kommneke «3HIOMIA3MATHIECCKAS TICPCHHCIIATE BHIR KOPPCKTHPYIOT TCAOCTHOCTE
NIaCTHA SHAHHA,
A CETb. lonpmxm. CETb», «PHOOCOMBI, XapaKTEpHIOBATE TI- aHATH3HpYIOT
JIn30comMbI «xoMIIexke Ionpmiay, crpoenne JTIC, N0y EHHBIC
<(JIH3QCOMBD) . puOOCOM, TH30COM H JHAHHA H
XapaKkTepH3y1oT CTpOeHHEe | ApP. OPTAHOHAOB, HX AubdepeHUMpyIOT
TEPEUHCICHHBIX (YHKUHH. MOJTYyMEHHBIS
OPTAHOMIOB KIETKH U HX OOBACHAT HATHYHE 3HAHHA.
dyHIIEE. VCTARABTHEAIOT Gonemero BBIPDAKAIOT CBOH
KOJMHMECTBA MBICITH
TPIHHHO-CICACTBEHHBIC | yroxoHmpuii B K: ymenue
CBA3H MCAKIY CTDOCHHEM H | ponoapix KIeTKAX H | paboraTts B
(OYHKUHAMH B KJICTKAX C IPYIIX,
GHONMOTHYECKUX CHCTEM Ha | OONMbIUHME 0bCyKIaTh
IPHMEPE KIETKH, 68 SHEPTETHMECKHMH
3aTpaTaMu

OPTAHOHIOB H
BBINOJTHACMBIX HMH
(pyHKIHE.
PaGoraror ¢




HILTFOCTPALTHSMH
yUCOHHKA (CMBICIIOBOC
YTCHHUE)

MHTOXOH T
pHuH
TTnacTuasl.
Opranoun
Bl
JBH/KCHHSL.

12.

01

MHTOXOHAPHH.
Kpucrsr.
[TnacTumapr:
JICHKOILIACTBL,
XJTOPOTLTACTHI,
XPOMOILIACTBL.
['pansI.
Knerounsrii
LEHTP.
Llurockerner.
MukpoTpyOouKkH.
LlenTpuonu.
Bepereno
JCTCHHUA.
PecHuuku.
KryTukw.
Kaerounsie
BKJIFOYCHUS

OnpenersoT NoHATHS,
(popmupyemsbie B X018
H3YUCHHS TEMBL
«MHTOXOHIPHI,
«KPHCTBD», IIACTHIABD,
«JICHKOILIACTBIY,
«XJIOPOIIACTBDY,
«XPOMOILIACTBDY, «TPAHBD),
CKIETOYHBIH LUCHTPY.
«IHTOCKEICTY,
«MHKPOTPYOOUKI,
«UCHTPHOIIN», «BEPETCHO
JCTCHUSD, «PECHAUKI,
«KTYTHKH», «KJIETOMHBIE
BKJTFOUCHUSD.
XapaKkTepH3yIOT CTPOCHHE
MEPEHHCICHHBIX
OPraHOUOB KJICTKH M HX
(pyHKIH. YcTaHABIHBAKOT
NPUYHHHO-CJICICTBCHHBIC
CBSI3H MEXKIY CTPOCHHEM H
(DyHKUMAMH
OHOTOrHYECKUX CHCTEM Ha
MpHUMEPE KICTKH, e¢
OPraHOHJOB H
BBIMOTHACMBIX UMH
(hyHKII,

PaGoraror ¢
HJLTFOCTPALMAMH
y4eOHHKA (CMBICTOBOE
YTCHHUE)

HA3bIBATh 3JICMCHTHI,
BXOJAIIME B COCTAB
KJICTOYHOTO LEHTPA:
MEPEYUCIIATH
OPTaHOMIBI
JABHIKCHHS, HA3BIBATH
OPTaHOMIBI
MPOKAPHOTHYECKOM
KIICTKH

XapakTCPU30BaTh

CTPOCHHE H (DYHKLIHH

KJICTOYHOTO LCHTPA H
OPraHoOHI0B
JABHIKCHHSA

P- onpeaensiror
1eab padoTsL,
KOPPEKTHPYIOT
3HAHUSL
[1- aramu3HpyrOT
MOy YCHHBIC
3HAHUA H
au(phepeHIHPYOT
MOy YCHHBIC
SHAHHSL.
- BBIPAKAKOT CBOH
MBICITH
K- BBICKA3bIBAIOT
CBOIO TOUKY
3pCHHS

OCMBICTHBAOT
€IMHYIO

NMPHPOIHYIO
TCIOCTHOCTD

Mogens
«Knerka»,
IpesenTaus




14 | Cxoacrea 19. ITpoxapuoThL. OnpenesoT NOHATHA, JaBathb i OcMeicnHBalOT | Moaens
H ]| SYKAPHOTHL. (pOpMHpYEMBIE B X0 CPaBHHTCIBHYH} P- onpenensror CAHHYIO «Knetka»,
PA3IHMEA B AHAPO6EHL H3VMCHHA TEMBI! XAPAKTCPHCTHKY uenk paGoTeL, npHponHyH0 | lIpeseHTams

NMPOKAPHOT C KOPPEKTHPYIOT €NOCTHOCTD
CTPOEHHE CropsL. «MPOKAPHOTHI. poxap PPCKTHPY :
u ) ’ IYKAPHOTAMH, SHAHHA.
KJIETOK epTHI CXOACTBA | «3VKAPHOTBD», BHLIC/IA IPH3HAKH TT- AHATH3HPYIOT
IVKAPHOT H H pasIH4us «aHA3POGHD», «CIOPBD». IPHMHTHBHOCTH N0y EHHBIC
MPOKAPHOT KICTOK Xaparrrepmy}m‘ MPOKAPHOT IO SHAHHUA H
OPOKAPHOT H OCOGEHHOCTH CTPOSHHA CPABHEHHIO C AubdepeHUMpyIOT
SYKAPHOT. KJIETOK MPOKAPHOT M YKAPHOTAMH. MOJTYyMEHHBIS
15 CxoacTa 26. Habopamopras 3YKApHOT. CpPABHHBAKOT SHANEA
- BHIPAYKAKOT CBOH
H ]| paboma OCOOEHHOCTH CTPOSHHSA MBICITH
PA3MHMHA B PaccMaTpuBaHHE | KICTOK C LENBIO K- BLICKASLIBAIOT
CTPOCHUH KJICTOK DaKkTepHil, | BBIABJICHHA CXOACTBA H CBOKO TOMKY
KJIETOK pacTeHHii u pasIHYHA 3PEHHA
PaCTCHI H JKUBOTHBIX MO
SKHBOTHBIX. MHKPOCKOTIOM
16 | Bupyce 02. OnpenesmoT NOHATHA, NMEPSUHCTIATD Prymerie Oco3HAKT H IIpeseHt.
02 BHPVCBL Kanc].m‘ (l}opMHpveMHe B X0A¢E 3JIEMEHTHI, BXOOALIHE ONpPEOCIATE LEb OCMBICIUBAKOT «Bupbel».
CaMocGopka H3YHEHHS TEMBL. B COCTAB BUPYCHOIH padoTL, HHDOPMALHU O
YACTHIBL CMOCOOH | TUIAHHUPOBATH 3TAlb] XapaKkTEPHBIX
BHPYCHBIX «BHPYCBD?, «KATICHI, 1 pakTep
o6 GopuObl co CITH/IoM |  e¢ BBIONHEHHA H OCODEHHOCTAX
HacTHL. Ligkn «CaMOCOOPKA. XapaKTEpU30BaTh OLEHUBAT M0~ BHPYCOB
KAK HEKJICTOYHBIC (POPMBI CTPOEHHS H PC3YIBTAThL. OLICHUBAOT
JKH3HH, ONIHCBIBAKOT LIMKJI dyuxunonupoBanus | IT:ymerme paboTats | pe3yabTATHI
Pa3sBHTHA BHPYCA. BHPYCOB. € Pa3IHYHBIMH ACATCIIBPHOCTH
OnHCHIBAIOT OOLIMIT IIAH OCOBEHHOCTH HCTOHHKAMH
JTMTHYHBIX HI'[(I)O]JM&III’]I’I
CTPOEHHS BHPYCOB. pa
. BHPYCHBIX OCYILECTBIATH
PHBOJAT NPHMCPBI 2aboneBaHHI H HX CMBICIIOBOE
BHPYCOB H 320071CBAHMI, MPOQHIAKTHKH, YTeHHE, OTAETATD
BBI3BIBACMBIX HMH. cmocoder 6opuOEI CO TJIABHOE OT
OB6CY/KIAIOT MPoBIeMBI CTH Jom. BTOPOCTENEHHOTO,
MPOUCXOKACHHS BUPYCOB OnpeaciTh
KPHTEPHH IJIA
XAPAKTEPHCTHKH
NPHPOJHBIX
oOBekToB
K ymenue
BOCNIPHHHMATH HH-
(hOpPMALIHEO HA CITYX,
pafoTats B COCTaBS

TBOPMECKIX TPYTIIL




17 | O6obwarom| 09. OnpenesoT NOHATHA, Beibuparor
Ui ypoK 02 Cc(POPMHPOBAHHEIE B XOME JAaBaTh ONPCAC/ICHHE P:VMeror LICTICBBIC H
H3YMEHUA TEMBL. TepMHHAM. HaseiBaTh | OpPraHH30BHIBATh CMBICJIOBLIE
OTpaGaTHIBAIOT YMEHHS O0COOCHHOCTH BBINONTHEHHE VCTAHOBKH B
CTPOSHHA KICTOK 32JAHHH YIHTEIA, CBOHX
dopmysEpoBaTs YKHBBIX OPFAHH3MOB, | AHATH3HPOBATH JeHCTBHAX H
THIOTESE, NEPEYHCIATE HX PeyABTATH CBOEH MOCTYMKAX .
KOHCTPYHPOBATB, CBOHCTBA H 2HAYCHUE | PpABOTHI HA YPOKE.
NPOBOAUTD XapaKTePH30BATh IT: ¥meror
SKCIICPHMEHTEI, OUCHHBATD OCOOCHHOCTH BOCIIPOH2BOIHTE
NOTYYCHHBIE PE3YIIBTATHI CTPOCHHUA H HHpOpMALITO 1O
()¥HKLHOHHPOBAHHA NAMATH, JABATH
Ompe AeTICHHE
MOHATHAM,
CTPOHTH PMEBBIE
BBICKA3BIBAHMA,
VYCTaHABHBATH
NPHIHHHO-
CICICTBCHHBIC
CBSI3H.
K: ¥Ymenune
paboTats B
TPYINAX,
00CYKIATh
18 | Obmen 16 ACCHMHITALHAL OnpenensroT MOHATHA, JABATH ONMPEICIICHHE P- mnanupyior 1 | OCO3HABATH Mogens
BemecTB H | 02 JIHCCHMEIIALHAL ({ropmupyembIe B X038 TCPMHHAM. NPOTrHO3HPYIOT CAUHCTBO H «Knerka»,
SHEpTHH B MeraGomuM H3YUEHHS TeMBL: TMepevucnary 3Tamns Pe3yabTaT H LETOCTHOCTH TpeseHTanma
KJIETKE. «ACCHMHITALIHA?, IHEPTETHMECKOTO BHOCAT OKPYIKAIOLIETO
00MEHA, OCHOBHBIE HEOOXOAUMBIC MHpa
R MPOLECCHI FOTIONHEHHSL.
«MeTAbOTHAM. MeTabo3Ma I1- HAXOJAT M
O0CyKmaroT B KIacce XapaKTEPH30BaTh OTOHpAKOT
NpoOISMHBIE BONPOCHI. OOMEH BEIIECTE H HEOOXOMHMYIO
CBA2AHHBIC C MPOLECCAMH NPCEPAIICHHE HH(OPMALIHIO H
O0MEHA BELIECTB B SHCPIHH. CTPYKTYPHPYIOT
OHOOTHYECKHX CHCTEMAX ce
K- BBICKA3HIBAIOT
CBOK) TOUKY
3PEHHA
19 [Bueprermdec | 02 Henonnoe OnpenesoT NOHATHA, OOBACHATD P- mnanupyror 1 | Oco3HaBath Moaens
it oOMeH B | 03 KHCJIOPOAHOE (opMHpYEMBIE B X0 B3aHMOCBA3h NPOrHOSHPYIOT CAHHCTBO H «Knerkar,
eTKe. (CPMEHTATHBHOE | H3VMEHHA TEMBI: ACCHMHJALHH H PE3YILTAT H DCROCTHOCTS Tlpeserrauns
[TuraHue CILETICHHE «HETOJHOE KUCTIOPOIHOE JAUCCHMHJISIIHH BHOCAT OKPYKAIOTIET0
pa P ’ HEOOXO UMBIC MHpA
[KITeTKH. [JTFOKO3BI. (epmMeHTATHBHOS obpazosanne ATD B OMONHEHHAL
nuxonus. PacLICIVICHHE INIOKO3B», | Xofe I1- HAXOZAT H
IMonnoe «TIHKOIIH3Y», «IIONHOE JHEPTETHUECKOTO oTOHparoT




KHCIIOPOIHOE KHCIIOPOIHOE 00MEHA B KIICTKE. HEOOXOMHMYIO
PacCIICICHHE PaCIICNICHHE IIIOKO3B», | XapaKTepu30BaTh HH(OPMALIHIO H
TITIOKO3BI. «KJIETOYHOE JBIXAHHE. 06MEH BELIECTB H CTPyRTgEHPy}OT
Knerounoe XapaKTepH3YIOT OCHOBHBIE | MPeBpALICHHS K~ BEICKASHIBAIOT
JBIXAHHE ITAMBI YHEPTETHUYECKOTO JHEPTHH KAK CBOIO TOMKY
OOMEHA B KIIETKAX NPOLIECCHI, ApeHns
OPraHH3MOB. COCTABIMIOLIHE
CpaBHHBAIOT OCHOBY
SHEPTETHUCCKYIO KUSHEACATEIbHOCTH
3 HEKTHBHOCTD KJICTKH
IJIHKOJIH3A H KJICTOYHOTO
JBIXAHUA
20- | ©orocuH 09 3HaUYCHUE OnpenenstoT NOHATHAL OOGBACHATD CMBICT P: Yaers OcmprcnuBaror | Tabnuua»
21 T3 H 03 (JoTocunresa. ({ropmupyembIe B X038 CBETOBOH H CAMOCTOATCIIGHO | MPHMHHBI DOTOCHHTE?”,
XEMOCHH CeetoBad (hasa H3YUEHHS TEMBL TEMHOBOI (a3 OOHAPYKHBATH H | PA3HOOOPa3MA
) (5 16 (JoTocunresa. «cBeroBas ¢aza (doTocunTe2A (bopMEpOBATH TPOLIECCOB
YYCOHYIO MPOHCXO,IALIHX
03 TemuoBag aza (POTOCHHTERA», KTEMHOBAA poGIeMmy, i—
orocumuresa. tasa dorocuntesar, ONpPEICIAT LENb | OPTAHH3MAX
®oT0aH3 BOABL «(OTOMH3 BOABI». yueOHoii
XeMOCHHTE3. «XEMOCHHTE3», JeATEbHOCTH.
XeMoTpogBI. «XEMOTPOQLD». Ymers paborars no
Hutpupuuupyro | «HUTpHPUUHPYIOLIHE TLIAHY, CBEPATH

e SaKTepHH

OakTepuu». PacKphIBaOT
3HAYCHHE (JOTOCHHTE3A.
XapakTepH3yIOT
TEMHOBYIO H CBETOBYHO
(aser poToCHHTERA MO
CXeM€. NPUBEICHHOH B
y4yeOHHKE.

CpaBHHBAIOT NPOLIECCH
(JoTocunresa u
XEMOCHHTE3A.

PemarwoT pacyeTHee
MaTEMATHUECKHE 3a0a4H,
OCHOBAHHBIC HA
(paxTHYECKOM
OHOTOTHYECKOM
MATEPHATS

CBOH JEHCTBHA ¢
LENBI H, IIPH
HEOOXOIHMOCTH,
HCTIPABIATE
OLIHOKH
CAMOCTOATENBHO.
I1. ¥Mmerb
AHATH3HPOBATD
CoAepKaHue
JASMOHCTPALMOHHO
it TaDaHILBI |
PUCYHKOB,

K: YMeTh
CaMOCTOSATETLHO
OpraHH30BBIBATh

yueOHOe
B3aHMOACHCTBHE

npu padote B
rpynmne (nape).
OO6BEKTHBHO
OLICHHBATH padoTy




YJICHOB TPyl

22 Cuure? 23 Cunres 6enkos B | OnpenesmoT NOHATHA, JaBaTh ONpPEACTICHHE P- BBIIESIOT H Oco3HaeaTth
OEIKOB B 03 KjaeTke. [eH. (l}opl\{p[pyel\{],]e B X0Ae TCPMHHAM. Ha3reiBaTh OCO3HAKT TO, YITO CAHHCTBO H
KJIETKE TeneTHveCKHi H3YHMEHHA TEMBI: «TeH», 3Tanbl GHOCHHTE3A YHRC JCBOCHO. OCROCTHOCTD Mozear THK,

koA, Tpunner. «TCHETHUYCCKUH KOy, Gemka (mecto BIfOCﬂT OKpyZKatomicro TIpesi.
OCYLIECTBICHHA HEOOXOAHMBIC MHpa «BHOCHHTE3

Kozos. «TPHILIET. «KOOH. TPaHCKPUNIUHH U AonoHerns, I1- Gemkay

TpaHCKpHIILMA. CTPAHCKPHITLHD», TPaHCIALNH) HCCEAYIOT,

AHTHKOJOH. «@QHTHKOJAOHY. XapaKTEpH30BaTh HaXoJ4T H

23 | Perynsauua | 06 Tpancaaund. CTPAHCIIALMA», (ONHCHIBATE) otbGuparoT
TpaHCkpHN | 04 IMonucoMa «MOJTHCOMAY . MpOLECC GHOCHHTE2A HEOOXOTHMYIO
g XApaKTepH3yIOT OenKoB B KIETKE. HH(POPMALIHIO H
TPAHCILALM NPOLIECCHI, CBA3AHHBIE C OwACHITS PO CTPYKTYPHPY1OT

TCHETHYECKOTO KOIA, ee.
H B KJIETKE. 6uocHHTE30M OCNIKA B pons
KJICTKE, K- cnymaror
ONHCHIBAIOT MPOLECCHI VUHTENIA. OTBEYAKOT
TPAHCKPHMIHH H Ha BOMPOCHI
TPAHCIALMH PHMEHAA
NPHHLUMI
KOMIUIEMEHTAPHOCTH H
TCHETHYECKOTO KO
PasMHoKeHHe H HHIHBHAYAIEHOE PAIBHTHE OPraHH3iMoB (7 4acoB)

1 Kuznen 13 Kusznennsrit uukn | OnpenesmoT NOHATHA, JaBaTh ONpPEACTICHHE P- nuaHUpYIOT H Oco3HaBaTh VHM, Gecena,
HBIM LMK 04 KIeTKH, MHTO3. ({ropmupyembIe B X038 TepMHHaM. Haseisath MPOrHOZHPYKOT CAHHCTBO H JICKIHA
KJICTKH. Hrrepdasa. H3YUCHHS TEMBL, «MHTO3», (pas1 MuTO3A. pesyIpTaT H TCHOCTHOCTE

IMpodana. «uurepdasar, «npodasa», OPTaHOMIEL, BIfOCHT OKpYHAIOIETO
YYaCTBYIOLIHE B HEOOXOAUMBIE Mupa
Meragasa. «MeTagasay. «aHaasa. JENCHHH KIICTKH JOMOJHEHHA.

2 HJenenue 20 Amnadana. «renodazar, XapaKTepH30BATh I1- HAXOAIT H
KIICTKH. 04 Tenodaza. «PEAYTUTHKALID), MEXAHH3M JCACHHSA OTOHpPaKT
Muro3 Peoynnukauus. «XPOMATHIBDY, KJICTKH;, OTHCHIBATh HEOOXOMMYIO

XpoMaTHIBL. «LICHTPOMEPA», «BEPETCHO MPOLCCCHL HH(OPMAIIIEO H
LlenTpomepa. JCTIEHHS», TNPOHCXOAAIIAS B CTPYKTYPHPYHOT
Bepereno XapaKkTepH3yIOT KAIAOH 13 Gas ee.

: MHTO032. OOBACHAT
ASNICHUA OHOJIOTHYECKOE 3HAUCHHE

MHTO2A.
OnHCHIBAKOT OCHOBHEIS
(aszer METO3A.

OHOOrHYECKHIH
CMBICT MHTO3A

K- BBICKa3BIBAIOT
CBOIO TOMKY
3peHHA




VCTAaHABIHBAIOT
NPHYHHHO-CJICACTBCHHEIE
CBAH MEXIY
NPOJOLKHTEILHOCTBIO
JENEeHMA KIETKH H
NPOJOLKHTEILHOCTBIO
OCTANBHOTO MEPHOIA
JKHZHEHHOTO LHKIA KIETKH

Meiio3.

27
04

Cranus pasBUTHS
MOJOBBIX KICTOK.
I'aMeTOreHes.
IMepuoa
Pa3MHOKCHHA.
IMepuoa pocra.
Iepuon
CO3PEBAHHA.
Meiio3: meiio3 I u
Meiios IL
Konrroraums.
Kpoccunrosep.
HanpaeBHTeabHBIE
TeNBLA.
OnIoa0TBOPEHHEE.
3urora.
HapyxHoe
OIIOJOTBOPEHHE.
BHyTpeHHES
ONJIOAOTBOPCHHE,
JIBoiiHoe
ONJIOAOTBOPCHHE
y
NOKPBITOCEMEHHBI
X. SHIOCHEPM

OnpenensioT MOHATHS.
({ropmupyembIe B X038
H3VUCHUS TEMBI:
«TAMETOTEHES, «IIEPHOI
PasMHOKCHILD, «TICPHON
POCTA», «IEPHOL,
CO3pEBaHH», «MeHO3 I»,
«Mmeiio3 II»,
«KOHBIOTALHAY,
«KPOCCHHT'OBEPY,
«HANPABHTEIbHBIC
TENbLAY,
«OTUIOAOTBOPSHHEY,
«IUTOTA», KHAPY/KHOS
ONIOAOTBOPCHHEY.
«BHYTPEHHEE
ONIOAOTBOPCHHEY.
«IBOITHOS
OILIOJOTBOPEHHE ¥
NOKPBITOCEMEHHBIXD,
«IHOOCTIEPM».
XapaKkTepH3YIOT CTAAHH
PA3BHTHA MONOBBIX KICTOK
M CTaaui Meko3a no
CXeMaM.

CpaBHHBAIOT MUTO3 H
MeH03.

OGBACHAIOT
OHOIOTHYECKYIO CYLIHOCTD
MHTO02a H OIUIOZOTBOPEHHA

OABATh OMPEOCIICHHE
TEPMHHAM.
TTepeyncmaTs CTagHH
raMETOTeHEsA,
cTanuu MeHo3a

XapaKTEpH30BaTh
CTaaMH
raMETOTCHE3A.
CYIMHOCTH H CTaAUH
Meiio3a. mpouecca
OIUIOOOTBOPEHHSA,
BBLICIATH OT/HYHA B
NpoLeccax
(opMHEpPOBAHHUS
MYKCKHX H )KCHCKHX
ramer. IIpoBoauTh
CPABHHTENBHYIO
XapaKTEPUCTHKY
XPOMOCOMHOTO
Habopa
COMATHYECKUX H
MOJIOBBIX KJIETOK.
OOBACHAA
OHONOTHYECKHIH
CMBICIT 3THX
paIHMHi

P: ¥ers
CAMOCTOATEITHHO
OOHADYKHBATh H

(popMEpOBaTH
y4eOHy0
npobnemy,

ONpPEACIATh LIENb
yueOHOH

JEATCIBHOCTH.

IT: TaBare
oM ICTIEHHA
TEPMHHAM.
Tepeuuncnate
CMoCOOBI
Pa3sMHOKCHHA
CpaBHHBATb
SKHBOTHBIX C
PasTHYHBIMU
BHIAMH §eCrnosoro
PasMHOJKCHHA H
KHBOTHBIX C
BHCLIHHM H
BHYTPECHHHM
OIUIONOTBOPSHHEM.,
JIoKa3rIBaTh
IBOMOLHOHHOE
COBEPIUEHCTBO
BHYTPSHHETO
OIUTOZOTBOPEHHA H
PA2BHTHA
32pOIBILIA B
MATEPHHCKOM
OPTAHH3ME.
AHANTH2HPOBATH
comepxkanue K :
OTCTAMBASA CBOKO
TOUKY 3PCHHA,

®opMHpOBAHHE
AKTHBHOH
SKH3HEHHOI
MO3HIMH B
3alHTE
MPHPOIBI
POAHOTO Kpas.

DopMHpOBaHHE
3KOMOTHUECKOH
KYJBTYPHI
HeOoOX0OIHMOI B
COBPEMEHHOM
MHpE.
PacnozHanue
B3AHMOOTHOILCH
Hii
YEJOBEYECKOr0
obwecTea u

NPHPOIBL.

Tabnuua
«Meitoz»
IIpesenr.




TPUCITYIIHBATBCS K
MHCHHIO JPYTHX

VUALIHXCSL,
CIPABETHBO H
KOPPEKTHO
OLICHHBATH PAdOTY
OIHOKIACCHHKOB
4 Dopmbt 04. Obwmas OnpenemnsroT NOHATHSL, 3HATh TEPMHHBI; Oco3HaBaTh [TpeseHT.
pasmuOKe | 05 XaPAKTEPHCTHKA (opMHpyeMBIC B X07e TICPEYHCTATH BUIBI P: Yenne €IHHCTBO H «becmomoe
HUSL Opra OPTaHU3MEHHOTO | H3YUCHHS TEMBI: Oecmomoro u ggn-xocromenbno HETOCTHOCTh | Pa3MHOKCHHE»
MOJIOBOTO HAPY)KHBATh H OKPY’KAFOILErO
HH3MOB. VPOBHAL. «Pa3MHOKCHHE ) P KPpy -
B Par 6 Pa3MHOKCHHUS (hopmupoBaTh MHPA.
€CII0JI0C A3MHOKCHHE OpraHH3MOBY. «OecHoIoe OPrAHH3MOB; VUCOHYIO
M 3 3M » r y
Pa3MHOMKE OPTraHH3MOB PAa3MHOKCHHEY, HA3BIBATH MY/KCKHC H npoGuieMy, Bricipamsars
— Becrosioe «MOYKOBAHHEY, ICIICHHC JKCHCKHE MOJIOBBIC | ONMpEAEIATD LEIH H COBCTBEHHOE
Pa3MHOKCHHE, TENIA», «CHOPBD?, raMeThI 3aJa4u y4cOHOH HETOCTHOE
3 DopMBI 11. [MoukoBaHwHe. «BETETATHBHOE OMMCHIBATE ACATCIIPHOCTH. MHPOBO33PCHHC.
pasmuoxke | 05 Jenenue Tena Pa3sMHOKEHHE», «II0JIOBOC CYTIHOCTD YucHue paborars
Pa3MHOKCHHUS HO IUIAHY, CBEPSTh
HHS Opra HaaBoe. Cropsr. PA3MHOKEHHE», «KTAMETBD), 2
opraru3MoB(0akTepu | CBOM ACHCTBUSA C
HH3MOB. BereratuBHoe «repMappoaUTHI», i, TPHOOB, pACTEHHi, LEBIO W, TIPH
ITomoBoe PAa3MHOKCHHC. «CCMCHHHKW» ., «AHYHUKH» . JKHBOTHBIX H HeO6X0ﬂHMOCTH.
Pa3MHOIKE [TomoBoe «CTIEPMATO30HIABIY, YETOBEKA); HCTIPABIATH
HHUC. Pa3MHOKEHHE. CMLEKITETKI . XapakTCpH30BaATh omuOKH
6. 18. | WTorosas KOHTPOIbHAA [ameTsl. XapakTepusyroT BV SSCHOTOEG B cahg)crpﬂremm.
05 pabora I'epmadpoaurst. OpPraHU3MECHHBIH YPOBECHb i ‘.. JlaBatb
7 Pa C Pa3MHOKCHHUS OIpeACICHHUS
2 A3BUTHE CMCHHHKH. opraumam:u JKHBOTO, OPFAHH3MOB. TEPMHHAM. .
TOJTOBBIX 25, SIMMHEKH. MPOLECCHI 6ECTIONOro 1 OcymecTBMTh Pasmmuats
KJICTOK. 05 Cl'[epMaT03OI’LElLL MOJIOBOI'0 PA3MHOKCHHUSA, CPABHUTCIIBHYIO 0ecrojIoc u
Onaozors SIHUEKICTKH CPABHHBAIOT HX. XApPaKTEPUCTHKY N0JI0BOE
OpCHHE. OnUCHIBAIOT CIOCOOBI Gecnonoro u Pa3MHOKCHHC
BETSTATIBROTO NOJIOBOTO AHAIHM3HPOBATH
. 3MHOKCHH ) HH
PA3MHOKCHHS PACTCHHUH, PasMHOCHHA, . N
- OOBSICHATH JECMOHCTPALTHOHHO
PABGIAT IRHMEDEL MPEHMYIIECTBA it TAGTHIBT M
OpraHH3MOB, PHCYHKOB
Pa3MHOKAFOIIFIXCS K: ¥Ymenne
MOJOBBIM H OECIOIBIM CaAMOCTOSITCTBHO
nyTeM OPTaHH30BBIBATh
’ yueOHOE

B3aUMOACHCTBHE







