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IosicHUTENLHAA 3aNNCKA

Jannast mporpamma mo 6MOJIOrMH OCHOBHOTO 00I1Iero 00pa3oBaHus pa3padboTaHa B COOTBETCTBUU C
TpeOoBaHUSAMU OOHOBIEHHOrO DenepanbHOTO TOCYIApPCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAAPTa
ocHoBHOro ob6mero obpazoBanus (PI'OC OOO) u ¢ yuérom I[IpumMepHOI OCHOBHOI 0Opa30BaTEILHOM
nporpaMMmbl  OCHOBHoOro o0miero o6paszoBanust  (IIOOII OOO) . Ilporpamma HampaBiieHa Ha
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHONW T'PAMOTHOCTH yYaIllMXCS M OpraHU3alui0 M3yuyeHUus OUOJIOruM Ha
NESITEIbHOCTHOM OCHOBE . B mporpamMme yuuThIBalOTCSI BO3MOYKHOCTH IIpEIMETa B peaju3aluu
Tpebosanuit PI'OC OO0 k mIaHUPYEMBIM, JTJHMYHOCTHBIM M METANPEIMETHBIM pPe3ysibTaTaM OOyYeHHS, a
TaKXKe peajn3alysi MEXKIPEIMETHBIX CBS3€H €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX NpPEJAMETOB Ha YpPOBHE
OCHOBHOro ob0miero oOpaszoBanusa. lIporpamma BK/IIOYaeT pacHpelesieHue COAepKaHUus Yy4eOHOro
MaTepHualia Mo KjiaccaM U NPUMEpPHBIH 00bEM Y4eOHBIX YacOB JUIS M3YYEHHs pas3iesioB U TeM Kypca, a
TaKK€ PEKOMEHAYEMYIO IOCIEJI0BATEIbHOCTh H3Y4YEHHMs] TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUS
IIPEIMETHOTO COZIEPKAHMSI C YUETOM BO3PACTHBIX OCOOEHHOCTEN 00YYarOIINXCH .

Ha ©0a3e unentpa «Touka pocta» oOecmeuuBaercs peanusanus o0pa3oBaTENbHBIX MPOrpaMMm
€CTECTBEHHO-HAYYHOM W TEXHOJOIMYECKOW HaIpaBJIEHHOCTEW, pa3paOOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cepe oOpa3oBaHus U ¢ ydy€ToM pekoMeHmanuii denepanbHOro
omeparopa yueOHoro npeamera «buonmorusi». OOpa3zoBarenpHas MporpaMMma IO3BOJSET WHTETPUPOBATH
peannzyemble 37€Ch MOJAXObl, CTPYKTYPY U COJep:KaHue MPH OpraHu3anuu oO0ydeHust ouonoruu B 5—9
KJIaccaX, BBICTPOCHHOM Ha 0a3e Jr000ro M3 JOCTYIHBIX Y4eOHO-MeToamdeckux KomiuiekcoB (YMK).
Hcnons3oBanue obopynoBanus nentpa «Touka poctay npu peanusanuu ganHoi OIl mo3Bossier co3aath

YCIIOBHSL:

. JUISL PaCIIMPEHUS COJCPKAHUS IIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHHs;

° JJIs1  TIOBBILLICHU S O3HABaTEILHON AaKTUBHOCTU 06yqa101u1/1xcs{ B CCTCCTBCHHO-HaquOﬁ
obacru;

. JUTSL pa3BUTHS JUYHOCTU pPeOEHKA B Tpoliecce OO0y4deHUss OMOJIOTHH, €ro CIIOCOOHOCTEH,
(GhOopMHUPOBAaHUS U YIOBIETBOPEHHUSI COITUAIIBEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

® JJIA pa6OTBI C O)IapéHHBIMI/I IIKOJIbHUKaMH, OpraHu3alid HX pPasBUTHUA B Pa3IMYHBIX

obuacTsix 00pa30BaTENIbHON, TBOPUECKON AESATEIbHOCTH.

[Tpumensiss uudpoBble 1adOpaTOpUM Ha YpOKax OMOJOIMM, YyYalluecs CMOTYT BBIIOJHUTh
MHOXECTBO J1a0OpaTOPHBIX PAOOT M HKCHEPUMEHTOB IO MpOrpaMMe OCHOBHOHM mikoibl. buomnorus
pactenuii: Jlpixanue smctbeB. JlpixaHne kopHeil. [loryonmienue Bonbl KopHsAMM pacteHuil. KopHeBoe
nasinenue. Mcnapenue Boael pacteHUsAMH. DoTocuHTE3. J[pIXaHue ceMsH. YCloBUs NMPOpPACTaHUs CEMSH.
Temono0uBbIE U XOIOAOCTONKHNE pacTeHUs. 30010rus: M3ydeHne 0lHOKIETOYHbIX )KUBOTHBIX. M3yueHue
BHEIIHET0 CTPOEHMSI J0XKIEBOr0 4YepBsi, HAOIIOCHNUE 3a €r0 NEPEeIBUKEHUEM M PEaKIMSIMH HAa BHEIHUE
pasapaxeHus. M3yyeHue CTpoeHMsS MOJUIIOCKOB IO BJIQXHBIM IpernaparaM. M3yueHue MHoOrooOpasus
YJIEHUCTOHOTHX MO KOJUIEKIUAM. V3yueHue ctpoeHust pei0 Mo BIaKHBIM Npenapartam. M3yuenue ctpoeHus
ntul.  M3yueHue CTpoeHHMs MIEKONMTAOIIMX [0 BJIAXKHBIM IpenaparaM. BoJHBIE JKHBOTHBIE.
TennokpoBHBIE M XOJIOAHOKPOBHBIE KUBOTHbIE YUenoBek U ero 310poBbe: M3ydeHune KpoBooOpalleHus.
Peakuust CCC Ha n03MpoBaHHYIO Harpy3Ky. 3aBUCUMOCTb MEXKy Harpy3KOoi U ypOBHEM 3HEPIE€TUYECKOTO
oOMeHa. ['a3000MeH B nérkux. Mexanusm snérounoro apixanus. Peaknus JIC Ha ¢usnyeckyro Harpysky.
Kuznennast €MKOCTh JIETKUX. BblnenuTenbHas, JIbIXaTeldbHass M TEPMOPEryIATOpHas (YHKIHMS KOXH.
JleiicTBue ¢GepMEeHTOB Ha cyOCTpaT Ha mpuMepe Kartajiasbl. [IpHucrnoco0ieHHOCTh OpraHU3MOB K Cpele
obutanus. O6mas Ouonorus: JedictBue ¢epMeHTOB Ha cyOCTpaT Ha HpuMepe Karanasbl. Pa3znoxeHue
H202. Bnusuue pH cpenbl Ha akTUBHOCTH (pepMeHTOB. DAKTOPHI, BIUSIOLIME HA CKOPOCTH Ipoliecca
dboTocuHTE3A.

W3ydeHne KJIETOK U TKaHeW pacTeHUH U KMBOTHBIX Ha TOTOBBIX MHUKpOIIpENnapaTax U UX ONHCaHUE.
BrlsiBiieHNE M3MEHUMBOCTH Yy OPraHU3MOB. BrIsiBiIeHHEe MpHUCoco0IeHN y OpraHu3MOB K cpesie OOUTaHus
(Ha KOHKPETHBIX MTPUMEpax).

O0mas xapakrepucTuka y4e0Horo npeamera «buosorus»



YueOHblit peamer «buonorusy pa3BUBACT MPEACTABICHUS O MO3HABAEMOCTH KHBOW MPUPOJIBI U
MeTo/laX €€ TMO3HaHMs, OH IMO3BOJISIET C(OPMUPOBATH CUCTEMY HAy4YHBIX 3HAHUH O JKHUBBIX CHUCTEMaXx,
YMEHMSI UX I0JIy4aTh, IPUCBAUBATh U IIPUMEHSTH B )KU3HEHHBIX CUTyalusax . buojgoruueckas moaroroBka
o0ecrnieurBaeT MOHMMaHUE 00YYaIOIIMMUCS HAyYHBIX IPUHILIUIIOB YEJIOBEUECKOM 1eATeIbHOCTH B IPUPO/IE,
3aKJIa/IbIBAET OCHOBBI SKOJIOTMUYECKON KYJIBTYPHI, 30POBOT0 00pa3a KHU3HH .

Lenamu uzyuenusn 6uonozuu Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHUs SBISIOTCS:

* opMHpOBaHUE CHCTEMBI 3HaHUH O MPU3HAKAX U MPOLIECCaX KUIHEIEATSILHOCTH ONOIOTHIECKUX
CHCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

* (opmupoBaHue crucTEMBbI 3HAHUNA 00 OCOOCHHOCTSIX CTPOCHWS, KU3HEACITEILHOCTH OpraHU3Ma
YeJI0BEeKa, YCIOBUSIX COXPAHEHHUS €r0 3I0POBBS;

* (dopMUpOBaHME YMEHHMH TNPUMEHATH METOJAbl OWOJOTHYECKOW HAyKu IS HU3yYCHHS
OMOJIOTrMYECKUX CUCTEM, B TOM YHCIIE M OPraHnu3Ma YeJIOBEeKa;

* (opMHpOBaHNE YMEHUH HCIOJIb30BATh WH(POPMALUIO O COBPEMEHHBIX JOCTI)KEHHUSX B OOJIACTH
Ouon0ruH Ui 00BICHEHUS MPOIIECCOB U SBICHUMN >KUBON MPUPOIBI M KUZHEIACATEILHOCTH COOCTBEHHOTO
OpraHu3Ma;

* ¢opMUpOBaHHE YMEHUN OOBACHATH POJIb OWMOJOTMM B MPAKTHUECKON IESITENbHOCTH IIOJIEH,
3Ha4YE€HHE OMOJIOTMYECKOTO pa3HO- o0pasus i COXpaHEHUs OMoc@epbl, MOCICACTBUS JACSITEIBHOCTU
YeloBeKa B IPUPOJIE;

* (hopMUpPOBaHHE SKOJOTMUYECKOW KYyJBTYPHI B IENISIX COXPaHEHHS COOCTBEHHOTO 37I0POBBS H
OXpaHbl OKPYKAIOIIEH CPEIBI .

Jocmuosicenue yeneii obecneuusaemcs peuwienuem cieoyrwuwux 3A/JAY:

* mpuoOpeTeHHe 3HAaHUN OOYYaIOIIMMHUCA O KUBOM NPUPOJE, 3aKOHOMEPHOCTSIX CTPOCHHS,
KHU3HEIESITEIILHOCTU U CPEe000pa3yroleil pojau OpraHu3MOB; YEJIOBEKE KaKk OMOCOLMAILHOM CYLIECTBE; O
poJiu OMOIOTHYECKON HAYKU B PAKTHUUECKOHN JAEITEIbHOCTHU JIO/ICH;

* OBJAJEHUE YMEHUSMU NPOBOAMUTH HCCIEIOBAaHUS C HCIOJb30BaHUEM OHOJIOIMYECKOTO
000pyZ0BaHUs U HAOIIOACHNUS 32 COCTOSSHUEM COOCTBEHHOT'O OpraHNU3Ma;

* OocBOeHHE NPUEMOB pabOTHI ¢ OMONOrMueckod HH(popManued, B TOM YHUCIE O COBPEMEHHBIX
JOCTHIKEHHSIX B 00J1IaCTH OMOJIOTHH, €€ aHaIu3 U KPUTUYECKOE OLIEHUBAHUE;

* BOCNHUTAaHHWE OMOJOTMYECKH M 3KOJOTMYECKHM TI'PaMOTHOM JMYHOCTH, T'OTOBOM K COXpaHEHUIO
COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYKAKOIIEH Cpe/ibl.

Mecto yuyeOHOoro npeamera «buoJsiorus» B yaeOHOM IJ1aHe

B o6pa3zoBarenbHOIl mporpaMme npeAcTaBiIeHbl CleAylomue pa3aensl: 1. MeToas! nccienoBaHuil B
ouonoruu. 2. boranuka. 3. 3oomorus. 4. Anaromus u ¢pusznonorus yenoseka. 5. [{utonorus. 6. ['enernka.
7. Dxonorusi. JlaHHbIe pa3aenbl BEIOpAHBI C yYETOM HanbOoJee MUPOKUX BO3ZMOXKHOCTEH MO MPUMEHEHUIO
obopynoBanusi neHTpa «Touka pocra» Kak i TNPOBENEHMs JIAOOpPaTOPHBIX paldoT, Tak M s
JIEMOHCTPAIIMOHHOTO JKCIepuMeHTa. Kpome Toro, mepedrcieHHbIe pa3lenbl 001agaroT HauOOIbIIHM
NOTEHIMAJIOM Ul OpraHu3allii TPOEKTHOW U UCCIENOBATEIbCKONW JEATENbHOCTH OOYyYarOMIUXCS.
buonoruueckoe HaOIIO€HNE U HKCIIEPUMEHT IPOBOAITCA B (hopMe 1a00paTOPHBIX U JJEMOHCTPALIUH.

JleMOHCTpalMOHHBII SKCIIEPUMEHT MTPOBOIUTCS B CIEAYIOLIUX CIIydasx:

1. umMmerommeecss B HAJMYMU KOJMYECTBO TPUOOPOB W HUGPOBHIX JTaTYMKOB HE ITO3BOJISET
OpPraHu30BaTh UHAWBUAYAIBHYIO, TAPHYIO WIH IPYIIIOBYIO J1a00PaTOpHYIO paboTy;

2. SKCIIEPUMEHT MMEET HEOOJBIIYI0 MPOAODKUTEILHOCTh M CIIOKHOCTH U BXOJHUT B CTPYKTYPY

ypoKa.

Jns n3yuenust npeamera «buonorus» Ha 3Tarne OCHOBHOTO 00Imiero oopasoBanus otBoautcs 280
qacoB: 5 ki1acc — 35 gacoB; 6 kimacc — 35 gacos; 7 kinacc — 70 4gacoB; 8 kimacc — 70 gacoB; 9 ximacc —
70 gacoB. JlanHas oOpa3oBaTelbHas MporpamMma OOECIEYMBAET CO3HATEIHHOE YCBOCHHE YUaLTUMUCS
BOKHEHIIIMX OMOJIOTMYCCKHUX MOHITHH, 3aKOHOB U TCOPH, POPMHUPYET MPEACTABICHUE O POJIU OMOJIOTHH B
MO3HAHUM )KMBOTO MHUpPA U B KU3HU YenoBeka. OCHOBHOE BHUMAHHE YACNSETCS CYIIHOCTH OMOJIOTHYECKUX
SIBJICHUHM, TIPOIIECCOB M METOJaM HMX H3ydeHHs. CTpyKTypa MpPEICTaBICHHBIX B JAHHOM METOIUYCCKOM
nocoOuM IUTAHOB YPOKOB M JIAOOPAaTOPHBIX pPabOT OTpakaeTcs IOCIIEOBATEIIbHOCTh M3Y4YEHUs U



cozepkanusi Omonormn B 5—9 kmaccax. B 5—7 kmaccax ydwamiuecs Y3HAIOT, 4eM JKMBas IPHPOJA
OTJIMYAeTCs OT HEXHMBOM; IOJIYy4aloT OOLIMe MPEACTaBIECHUS O CTPYKType OMOJOrMYecKOod Hayku, eé
UCTOPUM W METOJAaxX HCCIENOBAaHUsA, IApCTBaX J>KMBBIX OPraHU3MOB, Cpelax OOWTAaHUS OPTraHU3MOB,
HPAaBCTBEHHBIX HOpPMax M NPUHLMIAX OTHOLIEHUS K MpHUpoJe. Ydalluecs MOJydaroT CBEJCHUS O KIETKE,
TKaHSAX U OpraHax, O MpOIeccax JKU3HEACATEIbHOCTH OPTaHU3MOB, 00 yCIOBHAX JKU3HU M pazHOOOpasuu
KHUBOM MPUPOJBI, a TAKXKE O CTPOCHUH, >KU3HENEITEIbHOCTM M MHOroodpaszum OakTepuii, rpuOos,
pacteHunii u kUBOTHbIX. OCHOBHOE COjEp)KaHME Kypca 8 Kjacca HampaBlICHO Ha (OPMHUPOBAHHE Y
oOyyaroImuxcs 3HAaHUM W yMEHMH B OOJIACTM OCHOB aHAaTOMHUH, (DPU3MOJIOTMM M TUIMEHBI 4YeJOBEKa,
peanu3aluy yCTaHOBOK Ha 3[0pOBBIi 00pa3 xku3Hu. CojepikaHue Kypca OpUEHTUPOBAHO Ha yriyOlieHue U
paclipeHre 3HaHUM, OOydYaloUIMXCS O IPOSBIEHUM B OpPraHU3ME 4YeJIOBEKa OCHOBHBIX JKH3HEHHBIX
CBOWCTB, TEpBOHAYAIbHBIC MPEICTABICHUS O KOTOPBIX ObUIM mMoNy4eHbl B 5—7 kiaccax. OCHOBHOE
cojiepkaHue Kypca Ouosoruu 9 kjacca MOCBSIIEHO OcHOBaM oOiied Omosormu. OHO HampaBiIeHO Ha
00001enue oOOMMPHBIX (PAKTUIECKUX 3HAHUHM U CHEIHATIBHBIX MPAKTUYECKUX YMEHUH, COPMHUPOBAHHBIX
B NPEIbIIyIINX KJIACCaX, TECHO CBS3aHO C Pa3BUTHEM OMOJOTHMYECKOW HAyKH B LIEJIOM U XapaKTepU3yeT
COBPEMEHHBIN YpOBEeHb €€ pa3BUTHs. OHUM W3 OCHOBHBIX MPHHIUIIOB IIOCTPOSHUS MPOTPAMMBI SIBIISIETCS
IOPUHIUI JOCTYITHOCTH. OKCIIEPUMEHTAJIbHbIC [aHHbIC, IOJIYYEHHBIE YYAlIUMHCA IpPU BBIIOJHEHUU
KOJIMYECTBEHHBIX  OMBITOB, TIO3BOJISIIOT ~ yYAIIMMCSl CaMOCTOSITETIbHO —JIeJaTh BBIBOABI, BBISBIIATH
3akoHOMepHOCTU. Iloaxonpl, 3amo’KeHHblE B COJEp)KaHUE MHPOTrpaMMBbl Kypca, CO3/1al0T HE0O0XOAHUMBIE
YCIIOBHS JJISi CHUCTEMHOTO YCBOCHHSI yYallUMHCS OCHOB HAyKH, JJIsi OOECTIeYeHHs pPa3BHBAIOIIETO U
BOCIIUTBIBAIOLIETO BO3JICHCTBUS 00YUEeHUs Ha IMYHOCTh yyaierocs. @opMupyemble 3HaHUsI JOJDKHBI CTaTh
OCHOBOM CHCTEMBI YOSKICHUHN IIKOJIBHUKA, SIIPOM €T0 HAyYHOT'O MHPOBO33PEHHUSL.

Copnep:xanue 00pa3oBaHus 10 rogaM 00y4eHUs
(mpakTHUYECKas 4yacTh y4eOHOTO CONEpKaHMs MPeaMeTa YCHIIeHAa MaTepHaIbHOTEXHUUECKOW Oa3on
nenrpa «Touka pocra» / gerckoro TexHomapka «KBaHTOpUYM», MCIOIB3YyEMOIO Ul peanu3aluu
00pa3oBaTeNbHBIX IIPOrPaMM B pPaMKax MPENoAaBaHus OMOIOTHN).

5 KJTACC 2022-2023 YYEFHBIH I'OJT

1. Omauuue rcueoco om nedxcueozo. (5 uacos).

MeTop1 U3y4YeHHS KUBBIX OPraHU3MOB: HAOIIOJCHNE, U3MEepEHuE, JKciepuMeHT. [IpaBuna paboTsl
¢ OuonornyeckuMu npubopamMu U WHCTpyMEHTaMH. OTIWYUTENbHBIC TMPU3HAKK >KUBBIX OPTraHWU3MOB.
Oco0eHHOCTH XMMHYECKOTO COCTaBa KUBBIX OPTaHU3MOB: OpPraHUYECKHE U HEOPTraHNUECKHE BEIECTBA; UX
posib B opranuzme. OOMEH BEIIECTB M MPEBPAIICHHE YHEPTUU — MPHU3HAK JKUBBIX OpraHu3MoB. Poct u
pa3zBuTue opranu3mMoB. PasmHoxxkenue. Paznpaxumocts. HaciiecTBEHHOCTh M MUBMEHUYMBOCTh — CBOWCTBA
opraHu3MoB. buonorus kak Hayka. MeToabl M3y4E€HHS >KUBBIX OPraHW3MOB: HAOJIOJIEHHE, U3MEpEHHue,
JKCIEPUMEHT.

2. Knemounoe cmpoenue opzanusmos. (5 uacos).

KrneTka — 0CHOBa CTpOCHUS U JKU3HENIEATEIHPHOCTH OpraHu3MoB. MHoroobpasue kinetok. CTpoeHue
KJIETKH: SApPO, KJIETOouHass 000I04Ka, TIa3MaTuieckas MeMOpaHa, IMTOIUIa3Ma, TIACTU/IbI, MUTOXOHIPHUH,
BaKyolId. XpPOMOCOMBI. YCTpPOWCTBO YBETUYHUTEIBHBIX TPUOOPOB H TMpaBuia pabOTHl C HHUMHU.
[IpuroroBnenne MukponpenapatoB. M3ydeHne KJIETOK pacCTeHUH M )KUBOTHBIX HAa MHUKpOTpErapaTax U ux
onucanue. Kierku, TkaHu u opraHbl. M3yuyeHHe OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB.
MeToap! U3ydeHUs KUBBIX OPTAHU3MOB: HaOII0IeHUE, N3MEPEHNE, IKCIIEPUMEHT.

Jlabopamophvie u npakmuyeckue pabomul

1. 3HaKOMCTBO C MUKPOCKOIIOM.

2. PaccmaTpuBaHue 1101 MUKPOCKOIIOM IY3bIPbKOB BO3/1yXa.

3. PaccmarpuBanme mo 1 MUKPOCKOIIOM KJIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB.

Onvimpl, 8blnoIHAEMbIE 8 OOMAUHUX Y CIOBUSX

BripammBanue mieceHun Ha xjeoe.

3. /Kuzneoeamenvnocmo opzanuzmos.(25 uacoe).



Poct n pasButue opraHu3moB. Pa3zMHOKeHHE OpraHu3MoB. becronoe W mojoBOE€ pa3sMHOXKECHHE.
[TonoBele kietku. OrmogorBopeHue. M3yueHne OpraHoB LIBETKOBOTO pacTeHus. BereratuBHoe
pa3sMHOXKEHHE KOMHATHBIX pacTeHHid. lIpomecchl )XKU3HEASATEILHOCTH PACTECHHA: MUTAaHUE, (POTOCUHTE3.
[Mutanme xuBOTHBIX. IlpucnocoOiieHuss JKHUBBIX OpPraHU3MOB K DPAa3IMYHBIM CpelJaM OOUTaHUS.
B3anmoCBA3bp OpraHu3sMOB M OKpyXKarouleu cpenapl. Ponp mnuTaHus, TpaHCIIOpPTa BELIECTB, YIAJEHUS
MPOJYKTOB OOMEHAa B JKU3HENEATEIBHOCTH KIETKH M opraHu3zMa. OcoOEHHOCTH XMMHUYECKOIO COCTaBa
JKUBBIX OpPraHU3MOB: HEOPraHUYECKHE M OPraHMYECKUE BEIECTBA, UX poJib B opranusme. lIpomecchl
KHU3HEICSATSIbHOCTY OpraHu3MoB. Perynsuusi mporeccoB xkusHeaesTeabHocTH. OOMEH BelecTB U
IIPEBPALEHUE SHEPTUN — IIPU3HAK )KMBBIX OpraHu3MoB. [lumiessie cBsa3M B akocucteMe. Cpena — HCTOUHUK
BELLIECTB U HHEPruu. Ponib NbIXaHUS B KU3HEACATEIBHOCTH KJIETKM M OpraHu3Ma. MeTonabl M3y4eHHs
KHMBBIX OPTaHU3MOB: HAOJIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT.

Jlabopamopnvie u npakmuyeckue pabomul

1. 3yuenue crpoenusi ceMeHu ¢aconu (ropoxa).

2. PaccmatpuBaHue KOpHEH pacTeHHIA.

3. YXox 3a KOMHaTHBIMH PaCTEHUSMU U aKBAPUYMHBIMHU PbIOKaMH.

4. HaGmnroieHue 3a pacxo/ioM BOJIbI U JIEKTPOIHEPTUHU B LIKOJIE.

Onvimpl, 8blnoaHAEMbIE 8 OOMAWHUX VCIOBUAX

1. U3yueHue ucnapeHusi BOAbl JTUCThIMH.

2. V3y4yeHue HanpaBiieHUsI POCTa KOPHSI.

6 KJIACC 2022-2023 YYEBHBIH IOl
Hayka o pacTeHusix — 6oTanuka. (64)

[TonsiTrie OMONMOTUHU KaK HayKH, UTO TaKOE «IIapCTBOY, )KU3HEHHBIE ()OPMBI pacTeHul, OOTaHUKa KaK
HayKa O PacTEHHSX, JUKOPACTYUIUE, KYJIbTYpHbIC, I€KOPAaTUBHBIE, KOPMOBBIE, JIEKAPCTBEHHBIE PACTEHUS,
TE€HEPATUBHBIE U BErE€TaTUBHBIE OPraHbl, BBICIIME U HU3LIME PACTEHHUSI, CIIOPOBbIC, IBETKOBBIE, CEMEHHbIE
pactenusi, oprad. [loHsiTue Xu3HEHHOW (GOPMBI pACTEHUH; >KU3HEHHbIE ()OPMBI PACTEHUI: JEpeBo,
KYCTapHUK, KyCTapHHUYEK, IOJIYKYCTapHUK, TpaBa. KieTka Kkak OCHOBHasi CTPYKTypHas €AMHUIA PACTEHUSI.
CtpoeHue pacTUTENBHOM KJIETKHM: KIETOYHAas CTEHKa, SApo, I[MTOIUIa3Ma, BaKyOJId, TUIACTUIIBI.
KuznenestenbHOCTh KieTkU. Jlenenue knetku. Kierka kak »xuBasi cucreMa. OCOOCHHOCTH pacTUTEIbHON
kieTkd. [lonstue o Tkanu pacteHuid. Buabsl TkaHe: OCHOBHAs, MOKPOBHAS, MPOBOIAIIAS, MEXaHUYECKAS.
[IprunHbl nosiBneHUsT TKaHed. PacTeHue Kak LENOCTHBIM KMBOW OpPraHu3M, COCTOSIIIMN W3 KIETOK U
TkaHed. Cemsi KaKk OpraH pa3MHOXXEeHHs pacTeHud. CTpoeHue CeMEHM: KOXYypa, 3apOAbBIII, YHIAOCIIEPM,
cemsinond. CTpoeHue 3apojpblla pacTeHus. J(By0JbHBIE U OHOJO0JIbHBIE pacTeHud. [IpopacTanue cemsH.
[TpopocTok, 0COOEHHOCTH €r0 CTPOCHUS. 3HAUCHUE CEMSH B TIPUPOJC U KU3HU YeJIOBEKa. 3HAUCHHE BOJIbI
Y BO3/yXa JUIsl IPOPACTaHUsI CEMSIH. 3allacCHbIE MUTATEIbHBIE BEILIECTBA CEMEHU. TeMIiepaTypHbIE YCIOBHS
npopacranus ceMsH. Poinb cBera. Cpoku rmoceBa ceMsH.
Opranbl pacrenuii. (6 4)

Tumnbel KopHEBBIX cHucTeM pacTeHui. CTpoeHHMe KOpHS — 30HBI KOpPHS: KOHYC HapacTaHMs,
BCacChIBaHMs, IPOBEAEHUS, AelieHus, pocTa. PocT KopHs, reorponusM. Bugonsmenenns kopHel. 3HaueHue
KOpHEH B MPUPOJIE.

[ToGer kak cinoxkHas cucrema. Ctpoenue nobera. CtpoeHue nouek. BereraTuBHas, IBETOYHAs
(renepatuBHas) nouku. PazButue u poct noderos u3 noyek. [lpummnka u nackinkoBanue. Cosye MmoukH.

Buemnee ctpoenue nucra. BHyrpennee crpoenune nucra. Tunsl xunkoBanus JncteeB. CTpoeHne n
GyHKIUM YCThUIl. 3HaUEHUE JIUCTA JJIsl pacTeHHs: OTOCHHTE3, HCIapeHue, razoodbmMeH. Jlucroman, ero
pOJIb B )KM3HU pacTeHUs. BU10M3MEHEHUs IMCTHEB.

Buemnee crpoenme crebmnsa. Tumbl crebneil. Buyrpennee crpoenune crebmnsi. DyHKIUU CTEOIIS.
Bunousmenenust cte0is y HaA3€MHBIX U TTOA3EMHBIX TOOETOB.

[[BeToKk Kak BHJIOM3MEHEHHBINM YKOPOYCHHBIM MOOET, pa3BUBAIOIIMNCS W3 TEHEPATUBHOW TOYKH.
CrpoeHue 1iBeTka. Posb 11B€TKa B )U3HU PAcTEHUs. 3HAUCHHUE MECTUKA U TBIYMHOK B 1BeTKE. COLBETHS, UX
pasHooOpaszue. l[BereHne u ombuleHHe pacTeHWid. ONBIICHHE KAaK YCIOBHUE OIIOJOTBOPECHHS. THIIBI
onbuUIeHUs (IEpeKpECTHOE U camoonbuieHue). [lepeHocunky neuiblbl. BerpoonslieHue.



Crpoenne mmona. Pa3HooOpasue mmmomoB. [[BeTkoBbie (TOKPBITOCEMEHHBIC) PACTCHHS.
PacmipocTpanenue miofoB 1 ceMsiH. 3Ha4€HUeE TUIOA0B B MIPUPOJIE U )KU3HHU YEIOBEKa.
OcHOBHBIE NTPOLECCHI JKU3HEAEATEIbHOCTH pacTeHni. (6 1)

Bona xak He0oOX0oaMMOE YCIOBHE MHHEPAIBHOTO (TIOYBEHHOT0) NMuTaHus. M3BnedeHne pacreHueM
U3 TI0YBBI PACTBOPEHHBIX B BOJE MHMHEpaIbHBIX coineld. DyHKIUSA KOPHEBBIX BOJIOCKOB. Ilepemerenune
BOJBbl U MHUHEPAJIbHBIX BEIIECTB 10 PACTEHMIO. 3HAUEHUE MMHEPAIBHOIO (IIOYBEHHOI'0) MUTaHUA. THIIbI
yIOOpeHU U MX POJIb B JKU3HU PACTEHUSA. DKOJIOTMYECKHE TPYIIbI PACTEHUH MO OTHOLICHHIO K BOJE
VYcnoBust 00pa3oBaHMsl OPraHMYECKUMX BEIIECTB B PACTCHHM. 3eNEHbIE pPACTEeHHS — aBTOTPO(BHI.
I'erepoTpodbl Kak MOTPEeOMTENM TOTOBBIX OPraHWYECKHUX BEIIECTB. 3HaueHUE (DOTOCHUHTE3a B HPUPOJE
Poinb npixanus B )knM3HU pacTeHUi. CpaBHUTENbHAsI XapaKTEPUCTHUKA MPOLECCOB JbIXaHUs U (POTOCHHTE3A.
OOMeH BelIecTB B OpraHM3Me Kak BaXHEHIIMH NMpHU3HAK >KU3HU. B3auMMOCBSI3b IPOLIECCOB JAbIXaHUS U
¢dorocunTeza PazMHOXKeHHE Kak HEOOXOIMMOE CBOWCTBO KM3HH. THIIBI pa3MHOXKEHHs: Oecroyioe u
nojioBoe. becrnonoe pasMHOXKEHHE — BEreTaTMBHOE M pa3MHOXEHUE cliopaMH. [71aBHas 0COOEHHOCTb
MOJIOBOTO  pa3MHOKEHHUs. (OCOOCHHOCTH OIUIOJIOTBOPEHHST Yy UBETKOBBIX pacTeHWid. [IBoiiHOE
omonorBopenue. [JJoctmxenus oredectseHHoro yuéHoro C.I'. HaBamuna XapakTtepHble 4epThI IPOLIECCOB
pocTta M pa3BUTUS PACTEHHM. DTanbl MHAMBUAYAIBHOIO PA3BUTHUSI PACTEHUN. 3aBUCUMOCTH IIPOLIECCOB
pocTa M pa3BUTUS OT YCIOBUH cpelpl oOuTaHus. IlepHoAMUHOCTh MPOTEKAHUS JKU3HEHHBIX MPOLECCOB.
CyTouHBIEC M CE30HHBIC PUTMBI. JDKOJIOTHYECKHE (PaKTOPHI: A0MOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHEIE,
UX BJIMSHUE Ha )KU3HEIEATEIBHOCTh PACTECHUM.

MHoroo0pa3ue u pa3sBuTHE PACTUTEIbHOI0 MHUPA.

(10 9)

[TpoucxoxaeHue Ha3BaHUM OTAENbHBIX pacTeHui. Knaccudukanus pactenuil. Bun kak enmHuna
knaccupukanuu. Hazpanue Buna. ['pynnsl napcrsa Pactenus. Ponbs cucremMaTtuky B U3y4eHUH pacTeHUN

O6mas xapakrtepuctuka. CTpoeHue, pa3MHOXEHUE Bojopocieil. PasHooOpasue Bomopocieil.
Otnensl: 3enénsie, Kpacubele, bypsie Bomopocnau. 3HadeHue Bojopocieil B npupone. McmonszoBanue
BOJIOPOCJIEH 4YelnoBeKOM MoXOBUIHBIE, XapakTepHble 4YepThl cTpoeHus. Kmaccel: [leuéHouHukn u
JlucrocrebenbHble, MX OTJIMYUTENbHbIE 4epThl. Pa3MHOXkeHHe (Oecrojioe W TOJOBOE) M pa3BUTHE
MOXOBUIHBIX. MOXOBHUJIHBIE KaK CIIOPOBBIE pacTeHHUs. 3HaUCHHE MXOB B MPUPOJE U KU3HU YeJIOBEKa.
MoxoBunble 3a0alikanbCKOro Kpas.

XapakTepHble 4YepThl BBICIIMX CHOPOBBIX pacTeHuil. YepenoBaHue MOJIOBOIO M 0OECHoiIoro
pasMHOXKEHHs B LUKJIe pa3BuTHs. OOmas XapakTepucTuka otraenoB: [ImayHoBuiHBIE, XBOIIEBHUIHBIE,
[TarmropoTHUKOBUHBIE, X 3HAYEHUE B NIPUPOJIE U KU3HU desoBeka. IIpencraBureny, nponspacraromume Ha
TeppuTOpUn 3abaliKaabCKOro Kpasi.

OO0mmass XapakTepUCTHKa TOJIOCEMEHHBIX. PaccelieHne rojloCeMEHHBIX IO TMOBEPXHOCTU 3EMIIH.
OO0pa3oBaHue ceMsiH KaKk CBUJIETEIbCTBO 00JIee BBICOKOI'O YPOBHS Pa3BUTHsI FOJIOCEMEHHBIX IO CPABHEHUIO
co cropoBeIMH. OCOOEHHOCTH CTPOSHHUS U PA3BUTHS MIPEACTaBUTENEH Kitacca XBoWHBIE. [ oToceMeHHbIE Ha
TeppuTopun 3abaiikaabckoro kpas. VX 3HaueHue B IPUPOJIE U KU3HU YeIOBEKa

OcoOeHHOCTH  CTpPOEHHUS, pa3MHOXKEHHA U  pa3BuTHs. CpaBHUTENbHAs  XapaKTEPUCTHKA
MTOKPBITOCEMEHHBIX U TOJIOCEMEHHBIX pacTeHUil. bosee BbICOKUI yPOBEHb pa3BUTHSI IOKPBITOCEMEHHBIX 110
CPaBHEHHIO C TOJIOCEMEHHBIMH, JIydllash MPHUCIOCOOJIEHHOCTh K Pa3jMYHBIM YCJIOBHSM OKpY’Karollen
cpenbl. PazHooOpasue >Ku3HEHHBIX (POPM MOKPHITOCEMEHHBIX. XapaKTepPUCTHKA KJIacCOB J[BylOJIbHBIE U
OnHOONBHBIE PACTEHUS, UX POJIb B IIPUPOJIE U KU3HM YeraoBeka. OXpaHa peKUX U UCUE3A0IINX BUIOB

O6mas  xapakrepuctuka. CemelictBa:  PozonBernele, MoTbuibkoBbIe, KpecrouperHsble,
[Tacnénoseie, CnoxHonBeTHbIE. OTINYUTENbHBIE MPU3HAKU CEMENCTB. 3HAYEHHWE B IMPUPOJE U JKU3HU
yenoBeKka. CenbCKOX039iCTBEHHBIE KYIbTYPbI

O6mas xapaktepuctuka. Cemeiicta: Jluneitnsie, JlykoBble, 3naku. OTIMYUTEIbHBIE MPU3HAKU.
3Ha4yeHue B MPUPOJIE, KU3HHU UelIoBeKa. [ 0OTOBHOCTD K MEpexojly K caMooOpa30BaHUIO HA OCHOBE y4eOHO-
MO3HABATENBHOM MOTHMBALMM B XoAe paboTbl HaJg mpoekToM. DopMUpOBaHME CHOCOOHOCTH K
CaMOpa3BUTHUIO, JTUYHOCTHBIX MPEJCTABICHUN O ILIEHHOCTH IPUpOIbl. VICKIIIOUNTENbHASL pOJIb 3J1aKOBBIX
pacTeHuit



[Tonstue 006 »HBomtonu kuBoro wmwupa. IlepBbie oOutarenu 3emnu. Hctopus pa3BUTHA
pactutenbHOro Mupa. Beixoa pactenuii Ha cyury. XapakTepHble YepThl MPUCIIOCOOIEHHOCTH K HA3EMHOMY
o0pa3y xwu3nu. H.M. BaBuiioB o pesynbraTax 3BOJIONUM PACTCHHM, HampaBisieMol denoBekoMm. OxpaHa
PEOKUX U UCUE3AIOLIUX BUOB.

HcTropus mpoucxoxkIeHUs KyIbTYPHBIX paCTeHUH. 3HaYEHNE HCKYCCTBEHHOTO OTOOpa U CEIEKIIHH.
OcobOeHHOCTH KYJIbTYpHBIX pacTeHuid. lleHTpsl mx mpoucxoxaeHus. Paccenenune pacrenuil. CopHbie
pacreHus, ux 3HadeHue. [IpencraBurenu KylnbTypHBIX pacTeHUl 3a0aiikanbs.

Hapsl Ctaporo Caera (mmeHu1ia, poxhb, Kamycra, BUHorpaa, 6anad) u Hosoro Cera (kapTodens,
TOMaT, ThIKBa). VIcTOpUs U LIEHTPHI UX MOSABICHUS. 3HAUEHUE PACTEHUI B )KU3HU YEJIOBEKA.

IIpupoanbie coodmecTna. (3 4)

[TonsiTie o mpupomHOM coodiecTBe (Omoreomnenose, skocucreme). B.H. Cykau€B o cTpykType
MPUPOAHOTO cooluiecTBa U (GYHKIIMOHATIHLHOM YYaCTHH KUBBIX OpraHu3MoB B HEM. KpyroBopot BemiecTs
Y TIOTOK DHEPTUH KaK INIABHOE YCIOBHE CYIECTBOBAHUS MPUPOAHOTO coodmecTBa. COBOKYITHOCTh KHBOTO
HaCEJIeHUs MIPUPOJHOro coodiecTBa (OnomeHo3). YcnoBus cpeasl ooutanus (6uorom). Ponb pactenuii B
MIPUPOJHBIX COOOIIECTBAX.

SpycHoe cTpoeHHe HPUPOTHOTO COOOIIEeCTBA — HAI3EMHOE U TOJ3EMHOE. YCIIOBUS OOMTaHUS
pacteHuii B OuoreoneHoze. MHOrooopasue (GpopM >KUBBIX OPraHU3MOB KaK CJIEJICTBHE SIPYCHOTO CTPOCHHS
MIPUPOIHBIX COOOIIECTB

[TonsaTne o0 cMeHe NPUPOAHBIX cooOmiecTB. [IpUYMHBI CMEHBI: BHYTPEHHHE H BHELIHHE.
EctecTBeHHbIe U KyIbTYpHBIE IPUPOJIHBIE COOOIIECTBA, MX OCOOEHHOCTH U POJib B Orochepe.

HeobOxonnMocTh MEpONIPUATHI 10 COXPAHEHUIO IPUPOIHBIX COOOILECTB.

3akpenJienue. (4 4)

[ToBropenne Marepuana: ['maBa 1- Hayka o pacreHusx — Ooranuka; ['7aBa 2- opraHbl pacTeHHII;
I'maBa 3 — OCHOBHBIE MPOIECCHI KHUIHEACITENLHOCTU pacTeHuii; ['maBa 4 — MHOroobpasue U pa3BUTHE
pacTutenbHOro Mupa; I'maBa 5 — npupoaHbie cooOIIecTBa.
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3oonozusn — nayxa o scueomnuix. (5 u)

3o050TH — CHUCTEMa HAayK O JKHUBOTHBIX. Mopdomorus, aHaToMusi, (U3UOJIOTHS, IKOJOTHS,
MaJeoHTONOTUs, dToNorThs. CXOACTBO M pa3jM4Me >XMBOTHBIX M pacTeHuil. PasHooOpasume u 3HaUYCHHE
KUBOTHBIX B IPUPOJIE U )KU3HU YEJIOBEKa

Mecra oOuTaHMs; XWUITHUYECTBO, MApPa3UTU3M, KOHKYPEHIIUS, CHUMOMO3, PaCTHUTEIbHOSIHBIE,
XHIIHbIE >KUBOTHBIC, TajajieeNbl; MapasUT W XO3AWH; OWOIIEHO3, HJKOCHUCTEMa, IHUIIEBBIE CBS3H,
MIPOIYIIEHTHI, KOHCYMEHTHI, PEYIICHTHI; KPYTOBOPOT BEIIECTB.

Knaccudukanus, cucreMaTudeckue TpYIIbl: apCTBO, THIM, KIACC, OTPSI, CEMEUCTBO, POJ, BUI,
MOMYJISIIINS, apeall.

KpacHas kHura, 3anoBeJHUK, OXpaHa KUBOTHBIX, IPSIMOE M KOCBEHHOE BO3/ICHCTBHE UEJIOBEKA Ha
MIPUPOTY.

[IpoucxoxaeHrue 300J0TMM KaK HayKd. |JaBHbIE TEpBOOTKphIBaTENW. Ponb skcneaunuii B
M3y4YEHUU KUBOTHOIO MUpa. BaxkHelmme rarbl pa3BUTHs HAyKH 30070ruu B Poccnn.

Cmpoenue mena sncusomnwvix (4 u).

Krnerka, MmemOpana, 1iuToruiasma, BakyoJib, SJIpO, XPOMOCOMA, OPTaHOU/IbI, KIIETOYHBIHN IIEHTP.

TkaHu: snuTENUaNbHbIC, COCAUHUTEIbHBIC, MBIIICYHbIC, HEPBHBIC, XPAILIHA, KOCTH, CYXOXXKHIIUS,
CBSI3H, KPOBB; TJIaJIKasi MBIIIIEYHAS TKaHb, MIOMIEPEYHO-TI0JIOCATAsI MBIIIIEUYHAs TKaHb; HEHPOH.

Oprasnbl, CHCTEMBl OpPraHOB; ONOPHO-ABUTATElIbHAs, JbIXaTelbHas, MUIIEBAapUTENIbHAs,
KpOBEHOCHAsl, BBbIICIUTENbHAS, HEPBHAsA, JHAOKPUHHAS, IOJIOBA; pediiekchl: 0e3yCIOBHBIN, YCIOBHBIN;
WHCTUHKT; CAMMETPHUS: JTy4eBasi, IBYCTOPOHHSIS.

Hoouapcmeo Ilpocmeiiwue (5 u).



[Tonuapcteo [Ipocreiiniue; OAHOKIETOYHBIC, KOJIOHUATBHBIC, OPraHU3MbI;, aMmeba TPOTeil; KIeTKa —
CaMOCTOATENbHBIA OpraHu3M; LMUTOIIA3Ma; JIO)KHOHOXKA, COKpATUTENbHAs BaKyoOllb, Pa3MHOKECHHE
Oecrosioe; IICTa; Pa3apaKUMOCTb.

Kryrtukonocupl; 0a3zanpHOE Tejblle, KIETOYHBIM POT; COKpaTUTENbHAs Bakyolb, SpoO,
XJIOPOIUTACTHI, MUIIEBAPUTEIbHAS BaKyollb; aBTOTPOGHOE H reTepoTpodHOE MHUTAHWE; KOJOHUATHHBIC
(bopMbI; TouepHUE KOJIOHUU; Pa3MHOKEHHE: OECII0NIOE U MOJIOBOE.

PecHUYKH, TPUXOIUCTHI, KIIETOYHBIA POT, KJIETOYHAS TJIOTKA, COKPATUTEIIBHBIE BaKyoJlH, Oecrooe
Pa3MHOKEHHUE, MTOJIOBOM MTPOLIECC, KOHBIOTALIMS.

Crpoenue Tena WHQPY30pUH TY(QeEIbKH, CTPOSHUE BHYTPEHHHUX opraHoB. [lepenBmkeHue Ttemna
uH(py3opuu. Peakuus Ha pazapakeHue.

Tunel MPOCTEHIIMX KUBOTHBIX: CApPKOJOBBIC, KTI'YTHKOHOCIBI, WH(Y30pHH, CIOPOBUKH H JIp.
npocreimue-napasutsl. J[pesaue npocreitmue. L{ucra, nuzenrepus, Maasipusi, 3pUTPOLIUTHI.

Ilooyapcmeo Muozoknemounuwie scusommwie (3 u).

[loauapcTBO MHOTOKJIETOYHBIX JKUBOTHBIX; THUIl KHIIEYHOINOJOCTHBIX; JIy4y€Bas CUMMETPUS;
HKTOJIEpPMA, SHTOJEpMa, ME30TJes, HepBHAs CEeTh; 0e3yCIOBHBINA pediIeKc; pa3apakUMOCThb; PereHepalus;
MMOYKOBAHHUE; Pa3AeIbHOINOIOCTh; TepMappOIUT.

JKvzaennbie GOpPMBI, THIPOUIHBIC, IOJIHIT, MEAY3a, KOPAJUIOBHIC ITOJIHITE, CIU(DOUTHBIC METY3bI.

Tun: Ilhockue uepeu. Kpyznvie uepsu. Konvuamote uepeu (6 u).

Tun I1nockue yepBu; ABYCTOPOHHSST CUMMETPHS; KOKHO-MYCKYJIbHBIN MEIIOK; MapeHXUM; TJI0TKa,
CpEIHsIsl KUIIKA, TOJIOBHBIE HEPBHBIE Y3Jbl, IPOJOJIbHBIE HEPBHBIE CTBOJIbI, OPTaHbl OCA3aHUSA; MY>KCKas
MOJIOBAsl CUCTEMA: CEMEHHUKH, CEMSIPOBOJIbI; )KEHCKas MOJIOBas CUCTEMa: SIMYHUKH, SHIEBOBI, KIACC
Pecuununblie uepBu.

Knacc Cocanbumiuku (TpemaTtonsl); kinacc JleHTouHble dYepBH (LIECTOABI); HHAONAPA3UTHI;
Mapa3uTU3M; UMK Pa3BUTHS; Iapa3uT; IPOMEKYTOUHbBIN X0351MH, OKOHYATEIbHbIN XO35I1H.

Tun Kpyrneie depBu; Kiacc HEMAaTOMAbl; THUIMOAEPMA, KYTHUKYJA, KOXHO-MYCKYJIbHBIM MEIIOK;
aHaJIbHOE OTBEPCTUE; HEPBHBIE CTBOJIBI; PA3EIbHONOIOCTD.

Tun KospuaTele uyepBU: KiaacC MHOTOIIETMHKOBBIE 4YEpBH;, KiIacC MasOIETHHKOBBIE YEPBU;
CerMeHTHI (KOJbIla), BTOPUYHAS MOJOCTh Tena(IeioM), Me30JepMa, THUIPOCKENET, MaporOAUH, MBIIIIIBL:
MOTNIEPEYHbIE, TPOJOJIbHBIE, XUTHUHOBBIC 3YOIIbl, BBIICITUTEIbHBIE TPYOOUYKU, HEPBHBIE Y3JIbI, TapHBINA
OpIOIIHOI HEPBHBIH CTBOII.

Kitacc ManoreTnHKkoBbIe YepBY; MIETHHKH, JKEJIE3UCThIC KIETKU, MYCKYyJIaTypa; TJIOTKA, MTUIIEBOI,
300, MYCKYIJIbHBIH JKETYA0K, 3a/IHSS KHUIIIKA, CBETOUYBCTBUTENbHBIE KIETKH.

Buaytpennee u BHemHee ctpoeHue Tena Tumna Konpuarble yepBU Ha MpUMEpPE JO0XKIEBOTO YEpBs.
3akperieHue yMeHui paboThl ¢ MUKPOCKOIIOM, MUKPOITperapaTamH.

Tun Monniocku (6 u).

Tun Monmtocku, nnu MArkorensie; IByCTOPOHHEE-CUMMETPUYHBIE, aCUMMETPUYHBIE; TIEPIIaMyTp,
roJIoBa, HOTA, MAHTHS, MAHTHITHAS TIOJIOCTh, TEPKA, )KaOphI; HE3AMKHYTasi KPOBEHOCHAs! CHCTEMa; THYNHKA-
MapyCHHUK.

Kiacc BproxoHorue MOJUTIOCKH, WJIA YIMTKHU: OOJBIION MPYAOBHUK, TOJBIN CIIM3€HB; TOJIOBA, HOTA,
MEUIKOBU/IHOE TYJIOBUILE, MAaHTHUS, TEpKa, MaHTUWHAs IMOJOCTh, JI€Bas II0YKA, HEPBHBIC Y3IIbI;
repMapoIUTHI.

Knacc JIBycTBOpYaThle MOJUTFOCKH; TeJIO JBYCTOPOHHEE-CUMMETPHUYHOE; Ouccyc, Cu(OHBI,
MYCKYJbI-3aMBIKaTEIH, 3yObl, 3aMOK; >XHBOTHBIC-(QUIBTPATOPHI, >KaOpHI, Cepale, JABa MpeAcepaus,
KEITYJ0UEK, Mapa Mo4eK, TPU Mapbl TAHIJIMEB, HEPBHBINA CTBOJ, MEPIAMYTP, )KEMUYT; JIMUMHKA-TIAPYCHHUK.

BremHee u BHYTpEHHEE CTPOEHHE Tejla JABYCTBOPUYATHIX MOJITIOCKOB. 3aKperyieHue YMEHHM
paboThI ¢ MUKpOIIpenapaTaMu, 3aKperieHue YMEHUN padoThl ¢ OMOIOTUIECKIM PUCYHKOM.

Kiacc ["'onoBoHOTHE MOJITIOCKH; POTOBBIC YEIIOCTH, MYCKYJUCTas TJIOTKA, SI3BIK, TEPKa, SITOBUTHIC
CIIFOHHBIE KeJle3bl, YePHWIBHBII MENIOK; MO3T; 3aMKHYTasi KPOBEHOCHAsI CHCTEMA; IMOJIOBOW AUMOpdu3M,
criepMaTo(opsl.

Tun Ynenucmonozue (7 u).



Knacc pakooOpasHble; XKecTkas KYTHKylla — TMaHIHUPb, JHHBbKA; TOJOBOTPYIb, OPIOIIKO,
HOTOYEJIOCTH, XOAWUJIbHBbIE HOTH, KJEIIHM;, CMEUIaHHas MOJOCTh Tela, reMojumda, 3eJeHbIC MKEJe3bl;
OKOJIOTJIOTOYHOE HEPBHOE KOJIBII0, OpIOIITHAS HEPBHAS IIEMIOYKA; CIOXKHBIC ((paceTOUHbIE) I1asa.

Knacc IlaykooOpasHble; TOJOBOTrpyb, OpIOIIKO; JIETKHE, TpPaxeH, XEeIHIEephbl, HOTOIIyHalblia,
XOJWJIBHBIE HOTH, TMPOCTHIE TJIA3KHW COCYIIMH POTOBOWM ammapar; MayTHHHBIE OOpOJaBKH, MAyTHHA;
BHEKMIIECYHOE MUILIEBAPEHUE, MAIBIIUTHEBBI COCY/Ibl; KOKOH.

Kiacc Hacekombie; XUTUHOBasl KyTHKYJa; TOJOBa, TPylb, OPIOLIKO, CIOXHBIE TJla3a, MPOCTHIC
[JIa3KH, Iapa YCUKOB, TPU Mapbl HOT, KPbUIbA; HOT'M — XOJWJIbHBIE, IpPBIraTelIbHBIE, IJIaBaTEIbHBIC,
KOIATeNbHbIC; JKEIYAOK >KeBaTEIbHBIM; Tpaxeu, MAbIXaJiblla; KPOBEHOCHAs CHCTEMa HE3aMKHYTas;
MaJIbIIUTUEBBI COCY/BI.

Henonnoe mnpeBpaienue: sifio, JW4YUMHKA, B3pocioe Hacekomoe (oTpsiasl  CTpeKossl,
[Ipsimokpeuibie, PaBHOKpbUIbie, Kitombl); monHoe mpeBpallieHue: SN0, JUYMHKA, KYKOJIKAa, B3POCIIOE
Hacekomoe (oTpsabl Yemryekpsolible, JKecTkokpbuible, [[BykpbLible, [lepenonuaTokpbuibie).

OOmiecTBeHHBIE HaceKkoMble. MeJoHOCHas mmyena, paboyas mMyena, MaTKa, TPYTHU; TYTOBBIN
IISITKOIIPSIT; TPeHA, KOKOH, MK, MEJOBBIN 300HK, M, BOCK, COTHI, ITepra; HHCTHHKT.

Metoasl G60pbObI C BpeOHBIMH HACEKOMBIMH: (DU3MYECKHE, XUMUYECKHE, arpoTeXHUYeCKHe,
OHMOJIOTHYECKHE.

Tun Xopooswvie (6 u).

becuepennbie; uepenHbie, WM IMO3BOHOYHBIC, OCEBOM CKEJIET, XOpia; JHTOAEpPMa, HKTOAEpMA,
Me3ojiepMa, HepBHasi TpyOka, MuieBapuTenbHas TpyOKka, rJI0TKa, kadepHble OTBEPCTHS; BTOPHYHOPOTEHIE,
JIBYCTOPOHHE-CUMMETPHUYHBIE; aHAIBHOE OTBEPCTHUE; cepaie, ocsi3aTeIbHbIe KJIETKH,
CBETOUYBCTBUTENbHbIE TJIA3KH, KAMWULIPHI, BBIICIUTENbHBIE TPYOOUKH; SUYHUKH, SHIEKICTKH,
CEMEHHUKH, CTIEPMATO30U/IbI.

XpsieBble pbIObl, KOCTHBIE PHIOBI; BHYTPEHHMI CKENET, XPSAIl, KOCTh; r0JI0Ba, TYJIOBHILE; XBOCT;
KOXKa, Yellysi, CIM3UCTBIC XKEJIEe3bl; OTBEPCTUS: aHAIBHOE, MOYEBOE W TOJIOBOE; TUIABHUKH: HETMapHbIE U
napHble; O0KOBasi TMHUS, YENIOCTH, HO3/PH, IJ1a3a, BHYTPEHHEE yXO.

[To3BoHOYHUK, peOpa, MO3TOBOM Yepern, CKEJIET HEMapHbIX U MAPHBIX TUIABHUKOB, CKEJIET TMOSCOB,
CKeJeT CBOOOIAHOW KOHEYHOCTH; IUIaBaTENbHBIA MY3bIPh; JBYXKaMEpHOE CepAlle U3 Tpeacepaus H
YKETyIO0YKOB; TOJOBHOW MO3I: NEPEAHUN, NPOMEXKYTOUYHBIM, CPEIHHN, MO3KEYOK, MPOI0JTOBATHIMH,
CHUHHOM MO3T; NOYKH, MOYETOUYHUKH, MOYEBOH MY3bIPb.

PaznenbHOMONMBIE JKUBOTHBIC; SIMYHUKH, HWKPUHKH, MOJIOKH, CEMEHHUKH, CIIEPMAaTO30U/IbI;
KUBOPOXKJIECHUE, MUTPALINs, HEPECT, HATyJ, POXOIHbIE PHIOKI.

Xpsmesble pbiObl (akynbl, ckatel); KoctHble pbiObl: Jlyuenepsie (Koctucteie, OceTpoBbie),
Jlomacrenepsie ([Bosikoapimamue, Kucrenepsie).

Pr160110BCTBO; cenbaeo0pa3Hble; aKKJIMMaTU3AIIHS; PIOOBOJICTBO MIPYI0BOE, aKBAPUYMHOE.

Knacc 3emnogoonuvie, unu Amgpuouu (4 u).

Knacc 3emHoBognbie, mim AmpuOun; CTpoeHHE CKelleTa 3€MHOBOIHBIX, KPOBEHOCHAs CHCTEMA,
MUIIeBapUTENbHAS, BBIICIUTENbHAS, JbIXaTellbHAs, HepBHas. [lmaBaTenbHas mepenoHkKa, OapabaHHas
MEePENOHKa, CIIE3HBIE JKEIE3bl.

[lumeBapuTenbHas CcHUCTEMa: [JBEHAALATUIIEPCTHAs KHILIKA, TOHKUW KUIIEYHUK, TOJICTHINA
KHUIIIEYHUK, KJI0AaKa; ra3000MEH: JIETKHE, BIKHAs KOXa; KPOBEHOCHAs CHCTEMa: CEPJIEe TPeXKaMepHOe
(mBa mpemcepaus, OAMH S>KETYAOYEK), JBa Kpyra KpOBOOOpAIlEHUs, CMEIIaHHAs KpPOBb; MOJYIIAPHs
MIePEHETO MO3Ta; XOJIOJHOKPOBHBIC )KUBOTHBIE.

['010BOI1 JKU3HEHHBIM LMK, OLENEHEHHE; Pa3BUTHE C MPEBpAlllEHHEM; CEMEHHUKH, SUYHUKH,
WKPUHKH, TOJI0BAaCTUKU. OTpsIbl 3eMHOBOJIHBIX: becxBocThie, XBocTaThie, be3norue; perenepanusi.

Knacc Ilpecmuikarowguecs, unu Penmunuu (3 u).

Knacc Ilpecmbikatomuecss (wnu PenTuium); ronosa, TyJNOBUIIE, /IBE Mapbl KOHEUHOCTEH; cyxas
KOXa, pOroBasi Yelrys; TUHbKA; POrOBbIC IIUTKU; OOOHSATEIBHBIE OPTaHbl, TOIBIKHBIC BEKH; pPEreHepaIlus;
MBIIIENIOK, aTJIaHT, SMUCTPOodel; OTHeNabl CKeleTa: MIeWHBIA, TYJOBUIIHBIN, KPECTIIOBBIHA, XBOCTOBOMH;
peOpa, TpyaHas KIeTkKa.



[TuimeBapeHue: CIIOHA, XKEMyJOYHBIA COK; SJOBUTHIA 3y0, SIIOBUTBIE KEJNE3bl; TEPMOJIOKATOP;
ropTaHb, Tpaxesi, OPOHXU; Iyrd AOPTHI, JIETOYHAsl apTepusi, COUHHAs aopTa; MOYeBas KUCJIOTa; KOT'TH;
CIISTUKa.

Ortpsansl: Amepunbl, 3men, Kpokoauiel, Yepenaxu; npo3padyHbie pOroBble BEKH; KOCTHBIN MaHIUPb.
[TuimeBbie CBsI3U; MACUCTHIE TYOBI, KOKHBIC JK€JIe3bl, JOMOTHUTEIbHBIN TEMHBIN TJ1a3; IPEBHUE PENITUIIHU:
KOTHUJIO3aBPBI, JUHO3aBPbI, 3BEPO3yObIE; )KUBOE NCKOMIAEMOE — raTTepusl.

Knacc lImuuywt (8 u).

[TocTostHHas TeMIiepaTypa Teja; MUTpaluu; KJIIOB, HAJIKJIIOBbE, MOJKIIOBLE; KOMMUUKOBAsS KEJe3a;
nepbsi: KOHTYpHBIE, IyXOBBIE, IyX; CTEP)KEHb, OYMH, ONaxauo, OOPOJKH TEPBOTO M BTOPOTO MOPSIKA,
KPIOYOYKH.

Cpactanve M ITHEBMAaHWYHOCTb KOCTEH; CIIOKHBIM KpecTel; KOCTH TpyOuarble, BO3JYyIIHBIE
MOJIOCTH, OTKPBITHIN Ta3; MOKPBITHIE CKOPIIYION siIa; 11eBKa, MPsKKa, Kb, TPyAUHA; OOJIbIINE IPYAHbIE
MBIILLBI, TOAKJIIOUNYHBIE MBILILbI, JJTUHHBIE CYX0KUIIHS.

Crpoenre M (YHKIMHM NMIIEBApUTENBHON CHCTEMBbI, JbIXaTEJbHOM CHCTEMBbl, KPOBEHOCHOH
CHCTEMBbI, HEPBHOH CHCTEMBI, OpTaHbl YYBCTB, CUCT€Ma OpraHoB BbiAeieHHs. OOMEH BEIIECTB MEXIY
OpraHU3MOM U CPEAOH.

Kryruku, wim xamasel; O€NOK, KEITOK; SMIeBOW 3y0; 3apobIIICBBIA JHCK; OOOIOYKH:
CKOPJIYIIOBasi, 3apO/IbIIIEBAsT; BBIBOJKOBBIEC U ITEHI[OBBIE IITULIBIL.

I'onoBO# JKM3HEHHBIN LMK Pa3MHOXKEHHUE, THE3/10BAaHUE, MOCIETHE3J0BbIE KOUEBKU, MUTPAILH,
3UMOBKQa; PUTYaJIbHOE IOBEJCHHUE, KOJOHWU, HACUKMBAHUE, TOKOBAaHUE, CMEHA ONEPEHUs; OCEIJIbIE,
KOYYIOIUE, IEPEJIETHBIE ITULIBI.

DKOJOTUYECKHE TPYIIHI 10 MEeCTaM OOWTaHUS: MTHUIII Jieca, OTKPBITHIX MPOCTPAHCTB, BOJOEMOB,
ux mnoOepexudt u 0050T, HO crnoco0aM MUTAaHUS: PACTUTEIbHOSAJHBIE, HACEKOMOSIIHbIE, XHUIIHBIE,
BCEsI/IHbIE.

OXOTHUYbE-TIPOMBICIIOBBIE, JOMAIIIHUE MTHUIbI, OaHKMBCKas (KyCTapHHUKOBAas) Kypula, KpsKBa,
CEPBIii I'yCh, CyXOHOC; apXEONTEPHKC.

Knacc Mnekonumarowyue, unu 3eepu (10 u).

JIuueBoil u yepenHoi OT/EeNbI FOJOBbI; HIEPCTh; BUOPUCCHI; KeNe3bl: ClIe3HbIe, CaJlbHbIEC, IOTOBBIE,
naxy4ue, MJEUHbIe; KPYIHbI M CIOKHBIM TOJIOBHOW MO3T; MapHbIE KOHEYHOCTH, PACIIONIONKEHHbIE O]
TYJIOBUILIEM.

CtpoeHue TOJIOBHOTO MO3Ta, CHCTEM OpPraHOB: JIbIXaTeJbHOM, KPOBEHOCHOM, HEpPBHOW,
MUIIEBAPUTENBHOM, BBIAEIUTEIbHON, OTIOPHO-IBUTaTEILHOM.

[InaneHTa (1IeTCKOE MECTO), MapHble CEMEHHUKH, SSMYHUKH; YXOJl 32 MOTOMCTBOM, MOJTOTOBKA K
3UMOBKE, JTUHbKA, MUTPALIUH, CIISTYKA, 3MMOBKA; YACIIEHHOCTD.

PoroBbie kokHblE 00pa3oBaHUs: LIEPCTh, POra, KOMNbITA, KOTTH, HOITH; IU(depeHIINpOBaHHbIE
aJIbBEOJISIPHBIE 3yObl; MJICUHBIE Xkene3bl; noakiace [lepBo3epu, noakinacc Hacrosmue 3Bepu: Husmme u
Beicime.

Bricume, win Ilnanenrapusie, 38epu: Hacekomosinuble, Pykokpbuisie, I'pbi3yHsl, 3aiiiieo0pasHeie,
XHIHBIE 3BEPH; SNTU300THH.

Ocob6ennoctu crpoenus Jlacronorux u Kuroo6pasusix. JlacTel, KUTOBBIH yC, IIeIMIbHBIN anmnapar;

OcoOenHoctu crpoenus [lapHo- U HEMaPHOKOIBITHBIX: pOra, KONBITA; CIOKHBIN JKEITYI0K, )KBauKa,
X000T.

OcoOeHHOCTH CTpOeHUs, O0MTaHUsl, MUTaHUs. [IpuMaThl, YeTOBEK pa3yMHBIN; CKIaAKH U U3BUIMHBI
KOpPBI TOJIOBHOTO MO3T'a; HOI'TH, JINII0; MUMHKA, KECTBHI.

Cpena oOutaHusi: Ha3eMHasi, MOYBEHHAasI, BOAHAs, BO3YLIHAs; 3KOJOTHYECKasl rpymmna; Ha3eMHO-
JpeBeCcHbII 00pa3 )KU3HU; MIICKONUTAIOIINE BOIHBIE, POIOLIHE U JIETAIOIUE; aAaTUBHbIE YyepThl. [Toposs
3Bepeil. 3HaueHue 3Bepeil B JKM3HU 4YesloBeKa. JoMamiHue 3BepH, KUBOTHOBOJCTBO, KPYIHBIM pOraTblid
CKOT; KOHEBOJICTBO, OXOTHUYMH IPOMBICEN, KJIETOYHOE 3BEPOBOJACTBO; 3alOBEIHUKH, 300IapKH,
AKKJIMMaTU3aLNsl, pEaKKIMMaTU3ALNSL.

Pazeumue scueomnozo mupa na 3emne (1 u).



[Taneo3olt, KaifHO30M; JBOIIOLHUS;, SMOPUOJIOTUYECKUE, IMaJCOHTOJIOTUYECKHE JO0Ka3aTellbCTBa
ABOJTIOIIMN; HACIEJCTBEHHOCTh, N3MEHUYUBOCTh, HCKYCCTBEHHBIM M €CTECTBEHHBIN 0TOOD; CHCTEMAaTHUYECKHE
(115151710038

3aknrouenue (2 u).

O06o01IeHre U cCTeMaTU3allus 3HaHUN TI0 Kypcy OHOJIOTHH B 7 Kiacce.

HroroBast KoHTpoOIbHAs paboTa.
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Opzanusm uenosexa. Qouwuii 0030p(6 u).

Anaromust. @uznonorus. ['urnena. CaHuTapHO-3MUAEMUOJIOTUYECKHE CTAHIIUU U LIEHTPBl. MeTo bl
UCCJICIOBAHMS:  ONBIT, XPOHUYECKUM OKCIEPUMEHT, PEHTIIEH, YJIbTPAa3BYKOBOE MCCIECIOBaHUE,
MOJICIIMpOBaHNE PabOThl OPraHOB, KIMHUYECKUE U (PU3HOIOTUIECKHE UCCIIeIOBAHNUS.

Yactu tena. Obnactu Tena. Buyrpennue opransl. Memmnpsl. Ckener. Ilonoctu tena: OprouiHas,
rpyaHas. Muiekonuraromue. Beiciye npumMars!.

CrpoeHue KIeTKH: OpraHbl KiIeTKM M uX ¢yHkuuu. CocTaB KIETKH: HEOpraHUYecKHe U
oprannueckue Bemectsa. JJHK, PHK, AT®, pepments, katanaza. Poct. PazButue. Bo30yaumocTs.

TkaHM JKMBOTHBIX M 4YEJIOBEKA: DJIUTEIMAJIbHBIE, COEAMHUTEIbHBIC, MBIIICYHbIC, HEPBHBIC.
Mpieunoe BosiokHo. HelipoH: Teno, nenaputel, akcod. Cunanc. Heilpornus. MekieTouHO€e BEIECTBO.

Opranel. CucTeMbl OpraHoB: MCIOJIHUTEIbHBIC, PETYIATOPHBIE. Y POBHU OpPraHU3AalMM OpraHU3Ma:
KJICTOYHBIN, TKAHEBBIN, OPraHHBIA, CUCTEMHBIN, OPraHU3MEHHBIN, MoBeAeHUeckuid. Pednekce. Penentopsr.
I'opMOHBI. DOHIOKPHHHASL CUCTEMA.

Onopno-osuzamenvnasn cucmema(8 u).

Msbimnpl.  Ckener: KocTH, Xpsiuy, cBs3kd. KommaktHoe BemiectBo. ['yOdaroe BeecTso.
CoennHeHNs KOCTEH: HEMOABM)KHBIE, MTOJIYTIOBUKHbIE U MOJABMKHbIE. CTpOEHHE CyCcTaBa.

Ckenet ronoBel. CKesleT TyJIOBHUILA: TO3BOHOYHMK (IIEHHBIN, IPyIHON, MOSICHUYHBIN, KPECTLOBBIN
Y KOITYUKOBBIN), CTpPOEHUE TI0O3BOHKOB, TpyAHAas KieTka (rpyauHa, pedpa). OTnensl yepemna.

Ckener BEpXHUX KOHEYHOCTEW (JIOMAaTKH, KIIIOYHUIA, IUIEYEBOM Mosic, pyku). CKelIeT HUKHHUX
KOHEYHOCTEH (Ta30Bble KOCTH, Ta30BbIM MOSAC, HOTH, 0€ApO, FOJIEHb, CTOMA).

Pactsokenne. BeiBux. [lepenomsl. [lepBas momole npu TpaBMax KOHEUHOCTEN: HAJIOKEHUE ILIMHBI,
¢duKcalys pykH ¢ MOMOIIBI0 KOCBIHKH, (PUKCAIUs pYKH IOJIOI0 MUKaKa. X0J0HbIM KoMiipecc. ['umncoBbie
MTOBSI3KH.

I'maaxue u ckeneTHble MbIIIbL. JKeBaTenbHblE U MUMHYECKHE MBILIIBI TOJIOBBL. JlpIXaTenbHbIE
MBILIIIBI TyJIOBHIIA (MexpedepHble, auadparma). Cokpatumoctsb. CyX0KHUIHSL.

Cuna  wmblmmbl.  AMIUIMTYJA  JABMKEHHSA.  MBIIIIBI-aHTAarOHUCTBI.  MBIIIBI-CUHEPTUCTHI.
Cratnueckass M JauHamuyeckass pabota. CpeaHue (ONTHUMaibHBbIE) PUTM M Harpyska. YTOMIICHHE.
PaborocnocoOHOCTB.

Ocanka. Hapymenuss ocanku. Csop crombl. Ilnmockocronme. Koppurupyromas THMHacTHKA.
l'unogunamust. TpeHUPOBOYHBIN AP dekT. CTaTuueckre U AMHAMUYECKUE yIIpakKHEeHUs. JIOTUHT.

Kpoew. Kposooopawenue (8 u).

KpoBs. TkaneBas xxuakocts. JIumdpa, nmnazma kpou. @opmeHHble 351eMeHThl KpoBH. daronnros.
AHtured. Auruteno. I'pynnsl kpoBu. M3oanturensl. Anturena. buosorndeckass COBMECTUMOCTh TKaHEH.
['pynnoBast COBMECTUMOCTb KPOBH.

NMMyHUTET: KJIETOUYHBIA, TyMOpaJbHbIM, AKTUBHBIM W T[ACCUBHBINA, €CTECTBEHHBIA U
MCKYCCTBEHHBIN, BUAOBOI, HaCIeICTBEHHBIH, TPUOOPETEHHBIN.

Crpoenne cepaua. KpoeHocHble cocyabl. KpoBooOpamienue. bomnbmoil u  Manslii  Kpyru
KkpoBooOpanienus. Jlumda. Jlumbatnueckre Kanuuisipbl, COCYbI U Y3JIbI.

ApTepuanbHOe KpOBSIHOE [aBlIEHUE: BepxHee W HibkHee. [unepronus. I'mmotonusa. MHCynbT.
Nudapkr. [Tynasc. YacToTa cepeuHBIX COKPAIICHUM.

ABromatusM. Cumnatudeckuid M ONyXKIJaromuii HepBbl. ['yMopanbHas peryssius: aapeHaluH,
alleTUIXOJIUH. AOCTUHEHIUS.



TpenupoBaHHOe W HeTpeHHpoBaHHOe cepaue. DyHkMoHanmbHas mpoba. CpenHee 3HaYeHUE
pe3yNbTaToOB (PYHKIMOHANBHBIX MP0o0. Jlo3upoBanHas Harpyska. TpeHupoBOUHBI 3 dexT.

KpoBoreuenue: kanwuisipHOE, apTepuanbHoe, BeHo3Hoe. JKryT. 3akpyTka. JlaBsias noss3ka.

Mvixamenvnas cucmema(6 u).

HpixarensHas cuctema. Jlerounoe apixanue. TkaneBoe npixanue. Opranbl IbIXaHUS: bIXaTE€IbHbBIC
IIyTH, JIerKue. JIerounsle My3bIpbKU — aJIbBEOJIBI.

Jlerounass u mpucTteHouYHasi mieBpa. [lneBpanbHas nonocts. [IneBpanbHas Kuakoctb. Juddysms.
I'emornoOuH. ApTepuaiibHasi KpoBb. BeHO3Hast KpOBb. AJIbBEOJIIPHBIN BO3AYX.

I'pynnas monocts. MexpeOepubie Mbimmnbl. uadparma. JlpixarenbHble ABMKEHHS. Mozenb
Honnepca. OMpuzema JerKux.

JpIXaTenbHBI IIEHTP TOJOBHOIO MO3ra. BpICHIMe AbIXaTeiabHbIE I[EHTPHl KOPBI OOJBIIUX
MOJIyIIapHUil TOJIOBHOTO MO3ra. Perynsauus npixaHus.

['punm. TyGepkynes nerkux. Pak nerkux. @mooporpadus. 3akanusanue. Biaxnas yoopka. KEJL
['uruena nprxanus.

VYronnenue. Ynymenue. 3aBanuBanue 3emiieid. Orek ropranu. InekTporpaBma. OOMOpOK.
Kinanueckas cmepts. buonornueckas cMepts. Peanumanusi.

Huweeapumenvnan cucmema(8 u).

Oprannueckue BewiecTBa. Butamunbl. MuHepanbHble BemecTBa. [lurarenbHble BelecTBa.
[TuieBbie TPOYKTHI )KUBOTHOTO U PACTUTEIHHOTO MPOUCXOXKACHUsI. HUTpatsl.

I'motka. 'oprane. XKemunsiif my3sipb. XKemus. Hebo, HeOHBIH s3b140K. [IHIieBapuTenbHbIC JKeIe3bl.
[TumeBapuTenbHblii KaHal. TOH3WILIAT.

3y0: KOpoHKa, Ieika, KopeHb. Omaib. llement. [entun. 3yOHas mnynbpna. Pesupl, KIbIKH,
KOpeHHbIE 3yObl. MOJIOUHBIC U TOCTOSIHHBIC 3yObl. CMeHa 3y0oB. Kapuec.

Cimrona. [Itnanun. Kpaxman. ['mokoza. XKenynok. XKenynounslii cok. [lencun. Cnou xenyaka.

Ammenaunut. Kumeunsiii cok. bpeokeiika. Bopcunka. HezameHuMble aMUHOKHUCIIOTHL. [ JTMKOTEH.
Mouesuna. BoporHas BeHa. HukHss mmonas BeHa.

UyBcTBO rojojia u HacklleHus. be3ycnoBHbIN 1 ycnoBHbIN pediiekc. Penenrtops! s3bika. [Inmesoit
KOPKOBBIN LIEeHTp. BpemeHHast cBA3b. Pexxum nuranus.

Kenynouno-kumeunsle  3aboneBanus.  Hacekomble-mepeHocuuku — Oosie3He.  [nmcTHBIE
3a0oneBanus, MH(EKIMOHHbIE 3a0oneBaHus. UepBu-mapasuthl. [luieBsie oTpaBieHus. [IpombiBaHue
KEITyIKa.

Oomen eewgecme u Inepzuu(3 u).

Craguu oOMeHa BellecTBa: OArOTOBUTENbHAS, KJIETOYHAs (MJIaCTUUYECKU 0OMEH, SHEpreTUYECKU
00OMEH), 3aKJTFOYUTEIIbHAS.

OcHoBHOM 00MeH. OOmuii 00MeH. OHeproTparbl. JHEProeMKOCTh (KaJOPUHHOCTH IHIIH).
bannactHeie BemecTBa. CyTOYHBIN palivoH.

['unoButamuHo3bl. ['unepButamuHo3bl. AButamMmuHo3bl. «KypuHas cinenora». bonesnu Gepu-6epu,
LIUHTa, PAXUT.

Mouesvioenumenvhnasn cucmema(2 u).

[Touka. Kannmisapuslit kinyoouek. [lepsuunast moua. Bropuunas mova. Kopkosbiii cioit. IToueunsie
NApaMubl MO3roBoro cios. [loyeunas moxaHka.

O6e3BoxkuBanne opranu3ma. BogHoe orpaBinenue. ['uruena nurtanus. Kumeunas namouka. [T/IK
OakTepuil KUIIEYHOU MaJOYKH OTKPBITHIX BoJoeMax. JKeCTKOCTb U MATKOCTh BOJIBI.

Koorca(3 u).

Onuaepmuc. [depma. I'mnogepma. Koxnsie perientopsl. KoxkHbie murMeHThl. CalbHBIE U TTOTOBBIE
xene3bl. Bosockl u Hortu. JKupHas, HopMalibHasi, cyxasi Koxka. 3arap.

Tepmuueckuit oxor. Xumudeckuil oxor. OOmopoxenue. Crpurymmit numaid. YecoToUHbIN
3yleHb. YecoTka.

Tennoo6pazoBanue. Teruoormaua. TepMoperymsaius. 3akadvuBaHUe: BO3MYIIHBICE W COJHEYHBIC
BaHHBI, 00TUpaHus, 00nuBanus, aymr. ConHeuHsblid oxxor. TermmoBoit yaap. ConmHedHbIH yaap.

Inookpunnas cucmema(3 u).



Kenespl BHEmIHEN, BHYTpeHHEW M cMmemaHHOM cekpeuuu. Cexpersl. ['opMOHBI. DHIOKpHUHHAs
CUCTEMA.

['opmon pocra. ['unoduzapasie TUranThl ¥ IUAUNyTel. Kpetnnusm. baszenosa 6onesnb. Cu3uCThIN
otek. Mucynun. CaxapHsiil 1uaber.

Hepenasa cucmema

(5 u).

LlentpansHas HepBHas cuctema. Ilepudepuyeckas HepBHas cuctema. Peduekc. Peduexkropnas
nyra. IIpsMble u oOpaTHbIE CBA3H.

CumMnaruyeckuil U MmapacUMIAaTUYECKUN MOAOTAEIbl aBTOHOMHOM HEpBHOM cuctembl. CoIHEUHOE
crieTenue. bayxnaronmii HepB.

Heiliporopmonanbnas perymsinusa. ['mnoranmamyc. Heliporopmonsl. EQuHCTBO rymMOpanbHOM U
HEPBHOU PETyJIALUN.

[To3BoHOouHBIM KaHal. CHUHHO-MO3roBast >KUAKOCTh. lLleHTpanbubiii kaHan. Cepoe u Oeroe
BELIECTBO CIMHHOI0 Mo3ra. @yHKIMU CIIMHHOIO MO3Ta.

[Tpononrosateiii Mo3r. Cpennuii mo3r. Moct. Mo3zxedok. Kopa u sapa. bopo3nasl 1 M3BUINHBL.
ITpomexyTounslii Mo3r. [lomxymapus roJoBHOro Mo3ra.

Opzanwvt yyecme. Ananuzamopui(5 u).

Ananuzarop. Cnenuduynocts aHanuszaropa. Mirozun. bposu, Beku, pecHulibl. [ a3Huns! yeperna.
CrpoeHue rnasa.

JanbHo30pkocTh.  binmsopykocts. IIponukaromee paneHune rmiasa. llepas mnomomp mpu
MOBPEXKACHUH IJ1a3.

HapyxHoe, cpenHee n BHyTpeHHee yxo. [lupamunbl Bucounsix kocreil. Ctpoenue yxa. Penenropsl
CJyXa — BOJIOCKOBBIE KJIETKH.

Ocs13aHue: TaKTWIbHBIE PELENTOPbl KOXKH, PELEeNTOpbl MBI U CYXOXWIui. OOOHSATENbHBIE
KJIETKU. BKkycoBble kineTkn. MukpoBopcuHkU. TokcukoManus. BkycoBeie cocouku. ITocneBkycue.

Ilogedenue u ncuxuxa(6 u).

Bpoxxnennsle ¢opmbl moBeneHus: 0e3ycioBHbIE pPEQIIEKChl, MHCTUHKTHI (TOJOXKHUTEIbHBIE U
OTpHILIATENIbHBIE), 3aMle4aTIeHne (MMIPUHTHHT).

[TproOperenHbie GOpMbI MOBEACHUS: YCIOBHBIA pediieKc, AMHAMUYEKUN CTEpEOTHIl. Y CIOBHOE
TOPMO>KEHHE.

CoH: OblcTppli W MeIIMTENbHBIA. OnekTpodHuedanorpad. CHoBunenus. Pexum cHa un
00pCTBOBAHUSI.

®usnonorus BeICIIEH HEPBHOM AesTenbHOCTH. [lonco3snanne. PeueBbie nieHTpsl. [lo3HaBaTenbHbIE
MIPOLIECCHI: OIYIIIEHHE, BOCIPUATHE, TaMSATh, BOOOPaXKEHUE, MBIIIUICHUE.

Bons. Dransl BoneBoro akrta. Buymaemocts. HeraTuBusm. OMOIMHN: CTEHUYECKUE, aCTEHUYECKHE.
OMoLMOHaIbHBIE peakMi. BHUMaHKe: TPOU3BOIbHOE, HEMPOU3BOJIBHOE.

PaborocnocoOHOCTD. Craguu paboTocrnocoOHOCTH: BpabaTbIBaHUe, ycTonuuBast
paboTOCIOCOOHOCTH, UCTOIIEHNE. AKTUBHBINA U MTACCUBHBIN OT/BIX.

Hnoueuoyanvnoe pazeumue opeanuzma(7 u).

Annexknerka. Cnepmatozons. IlonoBeie xpomocomsl. OmnonorBopeHue. JKeHckas mosoBas
cucreMa. Mysxkckas nosioBas cucrema. CospeBaHue IULEKIETKA. MeHcTpyanus.

Benepuueckue Oone3nu: ToHOpes, cupmimc. Bupyc wummyHomepunmra(BUY): cunapom
npuobperenHoro nmmyHoepunuta( CITUI).

Poct u pasBuTHe: KaneHAApHBIA BO3pacT M Ouosormdyeckuid Bo3pact.  Ilmox. 3apoapi.
[TonypocToBoii ckauok. PUIMINUHCKUN TECT.

HapkoreHnnble BemecTBa: HUKOTHH, aJKOr0Jb, HAPKOTHKH, TOKCUHBI. AOCTHHEHIMS. Pak jerkux.
l"actpur. fI3Ba kenyaka v 1BEHAALATUIIEPCTHON KAIIKK. Cria3Mbl cocynoB. [Lluppo3 neuenu.

TemrepaMeHTBI: MENAaHXOJIMK, XOJIEPUK, (JIerMaTuK, CAaHTBUHHUK. XapakTep: 3KCTpaBepThl M
uHTpOoBepTHL. UHTepechl. Cknonnoctu. CiocooHocTr. COBECTD.

[ToBTOpeHne mMpoHAEHHOrO0 MaTepHuaia. 3aKpeluleHne 3HaHMKW 1o Kypcy Ouonorum 8 Kiacca.
[ToaroroBka K UTOTOBOI KOHTPOJILHOM padoTe.



9 KJIACC 2022-2023 YYEFHBIH 101

Beeoenue ¢ ocnoewl ooweit ouonozuu (2 u)

buonorus kak Hayka. Metosl uccienoBanus ouonoruu. CoppemenHas ouosiorus. Pons 6uosorun
B [IPAKTUYECKOMN AESITEIbHOCTHU JtoAeH. MeTOo bl N3y4eHUs KUBBIX OOBEKTOB.

buonornueckoe paszHooOpazue. OOmme cBoiicTBa XWBOro. OCHOBHBIE KOMIIOHEHTBI >KUBOTO
(Oenku, >KUpBl M HYKJIEMHOBBIE KHCJIOTBI). OpraHu3mbl B pa3HbIX cpegax xu3HU. Kierounoe
pazHooOpa3zue. CucreMHOe pazHOOOpa3ue KUBOTO. Y POBHH OPraHU3aLUN KU3HH.

Ocnoewvt yuenus o kniemke (5 u).

N3 uctopun uuronoruu. KinertouHoe cTpoeHue OpraHu3MOB KaK JOKa3aTeIbCTBO HX POACTBA,
€IMHCTBA XUBOU mpupojsl. KieTka — ocCHOBHAsI CTPYKTypHasi U (GYHKIIMOHAIbHAS €IUHHUIIA OPTaHU3MOB.
Knerka kak Owocucrema. PasHooOpasue KJIETOK J>KUBOM NPHPOABL. OYKApHUOTBl M IMPOKAPHOTHI.
OHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE Opranu3Mbl. CBOMCTBA KIIETKHU.

OOIIHOCTh XMMHYECKOTO COCTaBa KJIETKH. Heopranwdeckue © OpraHUYECKHE BEIECTBA.
[Tonumepsl, MOHOMEpBI. OpraHrYecKue BEIECTBA, UX POJIb B OpraHu3mMe. AMUHOKUCTOTHL. CTpyKTypa U
¢bynkuu 0enkoB B kietke. DepmenTsl, ux poib. Hyknennossie kuciotel: JIHK u PHK, ux ctpykrypa u
¢bynkuuu. Permkanms.

CtpoeHue KIeTKUA: MeMOpaHa KIeTKd, IuToriazma. CtpoeHue u QyHKIMH sipa. THUIBI KIETOK.
Bupycel — Hekinerounble ¢opmbl. Hapyimenus B cTpoeHUH W (QYHKIIMOHHPOBAHWH KIIETOK — OJIHA U3
Npu4uH 3a0ojieBaHuii opraHu3mMoB. OpranHowabl kiaeTku: MemOpanubie (OIIC, xommuexkc I'onbmxw,
JM30COMBI, MUTOXOHJIPUH, IJIACTUABI) U HeMeMOpaHHbIEe (puOocoma, KIeTOYHbIH neHTp). OcobeHHocTH
CTPOCHHUS PACTUTEIBHOW, JXMBOTHOW W OaKkTepHadbHON KJIETOK. OJHOKICTOYHBIE M MHOTOKJICTOYHBIC
OpraHU3MBI.

[TonsiTue 00 oOMeHe BemiecTB: MeTaboNM3M, aHa0OIM3M, Karabomu3M. DHeprus KieTku. AT,
Al®, AMO®. Tlonstue o O6uocunreze Oenka. I'en — yuacrok JIHK. I'enernueckuii xoj, ero cBoiicTBa.
Oranel OMocHuHTe3a Oenka B KieTke. TpaHCKPUIIIHS, TPAHCISAIHUS.

[Tonsitue o dorocuntese. [lepBuuHble W BTOPUYHBIC MPOAYKTHI (POTOCHHTE3A. XJIOPOIIIACT, €r0
ctpoenne. Ctaauu QoTOocHHTE3a: CBeTOBas M TeMmHoBas. Kierounoe papixanwe. CTaauu KIETOYHOTO
JBIXaHUS: TIOJITOTOBUTEbHAS, aHAYPOOHAas1, adpoOHast. [ mukonu3. OyHKIUS TbIXaHUS.

Pazmnooscenue u unougudyanvnoe pazgumue op2anuimos(onmozenes) (4 u).

[TonoBoe u Gecrnonoe pazMHOX)eHUE. Buapl 0ecronoro pa3MHOXKEHUS: JNENEHHWE KIETKU, MHTO3,
MOYKOBaHUE, JelieHne Tena, crmopoobpazoBanue. (CMeHa TMoOKoleHUWH. BereratnBHOe pa3MHOXKEHHE.
[TonsiTue o neneHuM KIETKU. JleleHHe KIIETKH 3YKapuoT. BHOJIOrMYecKHil CMBICT M 3HAYEHUE MHTO3a.
®a3pl MuTO3a. JleneHue KIeTKu nNpoKapuoT. KIeTouHbIi UK.

Habop xpomocom B kierke. Comarnueckue kieTku. [1070BbIe KIETKU, UX CTPOCHHE U (PYHKIIUH.
JlunounHas W rarmiougHas kieTka. Meio3, ero cymHoctb. Peaykius. ['oMOIOruyHbIE XPOMOCOMBI.
®a3pl  Mmeiio3a. Kpoccunrosep. OmogorBopenue. Ero Ouosnormdeckoe 3HaueHue. [‘amerorenes.
Ontorene3, ero srtambl. I[leproasl oHTOreHe3a (IMOPHMOHANBHBIM M TOCTIMOPHUOHANBHBIN). BrusHue
(hakTOpOB CpeNbl M BPEIHBIX MPUBBIUEK HA OHTOTCHE3.

OO6o0mIeHne W cuUcTeMaTH3alUsl 3HAHWA MO TPOWICHHBIM Tri1aBaM. [loBTOpeHHE HW3Y4EHHOTO
Marepuaa, pereHne OMOJIOTHYECKUX TECTOB.

Ocnoewl yuenus o nacireocmeennocmu u uzmenuugocmu (16 u).

IIpensicTopust reHeTnku. Havamo reHeTnueckux wucciieqoBaHUid. (OCHOBBI TE€HETHKH. ['eH.
Xpomocoma. Ponbs reneruxku. HacnencrsenHocts opranusmoB. Hykneoruna. Amnens. T'omo- u
reTepo3uroThl. ['eHoTun u perorumn. 3MeHIMBOCTh OPTaHU3MOB.

Mertons! B uccnenoBanusx I'. Menaens. [lonstue uncroii nuauu. CkpelnuBaHie: MOHOTHOPHIHOE,
murubpunnoe, tpuruOpunnoe. [uOpua. 3axkonsl MeHnens: nepBblil, BTOPOMl U TpeTUH 3aKOHBI.
JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAKU. ' 0OMO- 1 TeTepo3UroTsl. 3aKOoH pacuierieHus. Yucrora ramer.

O000menne u cucreMarusanys 3HaHuN 10 TeMe «[ eHernyeckue oOmbITEl | .Meunerss». Pemenue
3aa4 Mo 3aKkoHaM Menzensd. 3akperuieHHe MPOMACHHOr0 Marepuaia 3a CUeT PELICHHUS] TeHETUYECKUX
3ajad.



Jurubpunnoe ckpemuBanue. Tperuil 3akoH Menzaens. MexaHu3M HaciieJOBaHUS MPU3HAKOB MpPU
JUTUOPUIHOM CKpELMBaHUH. AHATM3UPYIOLEEe CKPEIIUBaHUE.

O06o0uienne u cucremMaru3anus 3HaHUK 10 Teme «JurudpuaHoe ckpenmBaHue. TpeTHil 3akoH
Menpensa». Pemenue 3agad no tperbeMy 3akoHy MeHens. 3aKperieHue IpoiAeHHOTO MaTepraa 3a C4eT
pelIeHNs TEHETUYECKUX 3a/1ad.

PacniosiosxeHne reHoB: B OJTHOM XpOMOCOME U B Pa3HBIX XpoMocoMmax. JIMHEHHOe pacoioKeHne
IeHOB. 3aKOH CLEIUIEHHOr0 HacienoBanus. I'pynna cuemnenus. Kpoccunrosep. CueniieHHbIE T€HBI.

[Tonsite 0 reHe. AJeNbHBIE U HeEaJUleNbHbIE I'eHbl. THUIBI BIUAHUSA I€HOB. JJOMMHAaHTHOCTH U
pPELEeCCUBHOCTb.  SIBleHME MOIUMMEpPUHM U IUICHOTPONMU.  YCIOBUS  IPOSBICHUS  IPU3HAKOB.
I'enotunuueckas cpena. CTeneHb BHIPAXKEHHOCTH ITPU3HAKA.

HeonunakoBocts xpomocom. IlonmoBbeie (X- u  Y-XpOMOCOMBI) M HEMOJOBBIE XPOMOCOMBI
(ayrocomsl). Kapuortun. Mexanusm onpeneneHuss noja. JKeHckMe U MyXCKHE TrameTsl. THIIBI
criepMaTo3ou10B. HacnenoBaHue npru3HaKoB, CLEIUIEHHBIX C IIOJIOM.

[Tonsatue 06 wu3MeHuMBOCTH. HacnencTBeHHass WM TeHOTHNMYECKass WM3MEHYMBOCTb. |HIIbI
HACJIECTBEHHOW W3MEHYMBOCTU: KOMOMHATHMBHas U MyTaluoHHas.  MyrareH. MckyccTBeHHbIE U
€CTECTBEHHBIE MyTallUH.

Tumbl  w3MeHYMBOCTH: MoaM(UKanWOHHAs (WM  HACIEACTBEHHAs), TEHOTHUIIMYECKass U
oHToreHernueckas. Ilpucnocoburensusie agantanuu. Ilonstue o Hopmax peakuuu. Hopmbl peakuuu:
UpOKast U y3kast. Moauduxamms.

I'pynnbl  HacnenCTBEHHbIX Ooisie3Heil. bone3Hu, cBs3aHHBIE C MyTalUsIMM T'€HOB; OOJIE3HH,
CBSI3aHHBIE C MYTAlMsIMH XpoMOcoM. ['eHHble OOJEe3HHM ¥ aHOMAUH: JaIbTOHH3M, TeMOQWIHAL.
XpomocomHble 6one3nu. bonesns Jlayna. /Jluarnoctuka 3a0oneBaHuii. 3HaueHHE TEHETUKH B MEJULIMHE U
3/paBOOXPaHEHUH.

3akperuieHue HM3y4yeHHOro MaTepuaja 3a CyeT pelIeHuss OWOJIOTMYECKUX TecToB. Pemenue
TeHETUYECKHUX 3a/1a4 10 TiaBe yeTBepTol. [lororoBka k KOHTPOILHON padoTe.

OcHogvl cenekyuu pacmenuil, HcU6OMHBIX U MUKPOOPZAHUIMOE (4 u).

N3 ucropun cenexruu. Cenekiusi kak Hayka. TeopeTrnyeckas ocHOBa cenekiuu. OOme MeTo bl
CEJNIeKIIUH: UCKYCCTBEHHBINH 0TOOp (Oecco3HaTeNbHbIN U METOJMUECKU ), THOpuan3anus (BHYTpUBUIOBas U
MexBuaoBas). ['ereposuc (ruOpuaHas Mollb), MyTareHe3 (€CTECTBEHHbIE W HCKYCCTBEHHbIE MYTallUM),
nonumionusi. OCOOEHHOCTH KyIbTYpPHBIX pacTeHuil. Metoapl cenekiuu pacteHuid. JlocTrxeHus
CEJICKIINOHEPOB HAILIEH CTPaHbI.

HccnenoBanus H.M.BaBunoBa. noHATHE LEHTpa MPOUCXOXKACHUA. Y4YeHHME O LEHTpax
MIPOUCXOXKACHUS KYJIbTYpHBIX pacTeHUi. OCHOBHBIE LEHTPHI MPOUCXOXACHUS KYJIbTYpPHBIX PACTEHHUH.
IlepBU4YHBIE U BTOPUYHBIE LIEHTPHI.

[lenu cenekuuu >KUBOTHBIX. Mcropus opoMamIHMBaHWS — JOMECTHKAluUs. MeToabl CeneKluu
KUBOTHBIX. THIIBI CKpEIMBAHU )KUBOTHBIX: MHOPUAMHT U ayTOpuAMHT. COBpEeMEHHBIE METO/Ibl CEIEeKIINU
KUBOTHBIX: MCKYCCTBEHHOE OCEMEHEHHE, KJIOHHpoBaHHe. [IpuMeHeHue 3HaHMI O HACIEACTBEHHOCTH U
M3MEHYMBOCTH, a TAaKXKe UCKYCCTBEHHOM O0TOOpE MPH BbIBEICHUH HOBBIX MOPO/] )KUBOTHBIX.

Hcnonp3oBaHne MUKpOOOB uel0BeKOM. MUKpOOpraHu3mMbl. MeTO/Ibl CEJIEKIIMH MUKPOOPTaHU3MOB:
TeHHas U KjeTouHas uHkeHepus. [loHsTHEe rHOpHIHOrO reHoma, OMOTEXHOJOTHH. 3HaueHHE CeJIEeKIINU
MHUKPOOPTaHW3MOB IS Pa3BUTHUS CEJIbCKOTO XO35SHCTBA, METUIIMHBI, MUKPOOUOJIOTUU U JIPYTUX OTpaciient
IIPOMBIIIJIEHHOCTH.

Ilpoucxoxcoenue rxcusnu u pazeumue opzanuydeckozo mupa (4 u).

['MnoTe3pl NPOMCXOXKAEHUS JKU3HM Ha 3eMile: THIOTEe3a MaHCIEPMMM, TMIOTE3a CTAllMOHAPHOIO
COCTOSIHHMS ¥ THIIOTE3a OMOXMMHUYECKOH dBoronnn. Maes abuorenesa u OnorexHesa.

buoxumuueckas runoresa A.M.OnapuHa. DTanbl XUMHYECKOH M OHOJIOTMYECKOH HBOJIOLUH IO
teopun OnapuHa. YcClIOBUS BO3HHMKHOBEHHUs XH3HM Ha 3emse. KoamepBarbl Kak INpeAlIecTBEHHUKU
OpPraHHU3MOB.

[TosiBneHne NEpBUYHBIX XKUBBIX OPraHU3MOB — IPOTOOMOHTOB. [Ipeanonaraemas reTepoTpoHOCTH
npoToOUOHTOB. PaHHee BO3HHKHOBEHHE (OTOCHUHTE3a ¥ OHOJOTHYECKHII KPYrOBOPOT BEIIECTB.
ABTOTpOdBI 1 TETEPOTPOPBI. DBOIIOIHS OT AHAIPOOHOTO K adPOOHOMY CITOCOOY ABIXaHUs, OT MPOKAPHUOT K
sykapuoTtam. BoznukHoBeHnue ouochepsl.



OO1iee HanpaBIeHUE YBOJIOLUH JKU3HU. DPbI: KaTapXeH, apxei, IpoTepo30ii, maneo3o0i, Me30301 1
kaiiHo30H. [lepBble pacTeHuss — puHHOPUTHI. IlepBble KMBOTHBIE — PAKOCKOPIHOHBL. DTallbl Pa3BUTHUSA
Xu3HH. MI3MeHeHne )KMBOTHOTO U PaCTUTEIHHOT0 Mupa. OCHOBHBIE YEPTHI IPUCTIOCOOIEHHOCTH.

Yuenue 06 r60nrouuu (10 u).

[TosiBnenne wuneit o0 sBosonnu. DBoioLKMOHHOE ydyenue. KoHmenuumst poma u Buma. Teopus
spogtonuu JK-b. Jlamapka.

UccnenoBanuss Y. JlapBuna. [IBmxymue cuisl 3Bomtonuu. bopsba 3a  cyliecTBoBaHUE.
EcrectBennniii ot6op. Ponp ecrectBeHHOro orbopa B »Bosonuu. Juseprenmus. 3Hadyenue pador Y.
JapBuHa.

[Tomynsiuys Kak sjeMeHTapHas enuHuna dBoionuu. IloHartue nomymsauuu. BaxHelmme MoHATHS
COBPEMEHHOM TEOPHH 3BOJIIOLUU: 3JIEMEHTAapHAs €AMHUIIA SBOIIOLUH, JIEMEHTAPHBIE SIBJICHUS 3BOJIIOLUHY,
9JIEMEHTApHbIIl MaTepuan 3BOJIIOLUM, 3JIEMEHTapHble (akTopbl 3BOMIONMU. EcrecTBeHHBIH 0TOOP.
Myranuonnsii mpouecc. [lonyisauuonnasie BonHbl. M3omanus.

[Toustue o Buge. Kputepunm Buza: Mopdosaoruueckuii, (Gpu3n0I0ro-OMOXUMHUECKU,
reorpaQuuecKuii, SKOJIOTUYECKHN, PENPOAYKTUBHBIA, HUCTOpUdecKuil. COBOKYMHOCTh KPHUTEPHEB —
ycioBHe oOecredeHus 1IeTIOCTHOCTH M eAMHCTBA BUJa. [lomynsmoHHas cTpykTypa BUA.

[Tonsitre 0 MuKposBoMOIMK. BumooOpasoBanue. BugoodpazoBanue B pe3ynbTare reorpadguaeckoi
u3osAnuK (amtonarpuueckoe). BunoobpazoBanue B mpenenax oJHOrO apeaja — cUMIaTpudeckoe. Bujbl
M30JISAUH: OMOJIOTHYECKUE U TeoTpaduuecKue.

MaxkposBomonus. KadecTBeHHBI 3Tal  3BOJMIOLUMOHHOTO Inpouecca. Hansuaossle TIpymibl.
LlenocTHOCTB IpyIIl HAJBUIOBOIO PAHTa.

[Tporpecc u perpecc B kuBOM Mupe. OCHOBHBIE 3Tambl OMOJIOIMYECKOI'O Pa3BUTHs >KMBOTHOI'O
mupa. [lonstue o Ouosornueckom mnporpecce u perpecce. HampaBiaeHust Onosornyeckoro Imnporpecca.
HanpaBnenus, Benayuipe K OMOJIOTMYECKOMY Iporpeccy: apomMopdos, uanoajgantanus H oOas
nerenepanus. COOTHOIIEHNE HAaIPaBJIE€HUI 3BOIIOIUH.

[TonsTHE HBOMIOIMH U OMOIOTHYECKOM 3BOMIOIMU. OCHOBHBIE 0COOEHHOCTH 3BOJIOIMU: 3BOJIIOLUS
— HEOOpaTUMBIM HPOLECC, IBOJIIOLMS — MPOLECC HEMPOrPaMMHUPOBAHHOTO PAa3BUTHUS KUBOW HPUPOJIBI.
[TpucnocoOnenus K *KU3HU — afjantanuu (00IIre U YacTHBIE).

3akperieHue W3Y4eHHOr0 MaTepuajia 3a CcueT pelleHust Ouosjormdeckux TecTtoB. [loBTOpeHue
M3y4yeHHOro marepuaia. Pemenue renernyeckux 3anad. [loaroroBka k KOHTpOJIbHOM padoTe.

Ilpoucxoxcoenue uenosexa (anmponozenes) (7 u).

YenoBek — BBIXOJEI M3 KMBOTHOro Mmupa. JlpeBHue o00e3bsiHbI — napuonutreku. [lonarue o
npuonuTekax. Yenosek pazyMHblii. COBpeMEHHbIE Y€I0BEKOOOpa3HbIE 00E3bsHBI.

Haxomnnenue ¢akToB 0 mpoHcxoxaeHuH uenoBeka. [loHsTue aHTpororeHesa. /IpeBHue jereHabl
BO3HHMKHOBEHHUS MepBbIX droAei. Crnenuduka antpornoreHeza. Pynumentsl. Baxkuelimme ocoOeHHOCTH
OpraHmsma uenoBeka. buonornueckue u counanabHble CBOMcTBa BUa Yenosek PazymHsblii.

ABCTpaJIONUTEKH — IOXKHBIE 00€3bsHBL. JIByHOrocTh — BBLIAIOIIEECS  SBOJIIOIMOHHOE
npeoOpa3oBanue. CTaguM aHTPONOIeHe3a: CTaausl IMpeAlIeCTBEHHHKA, apXaHTPOIIOB, MAJE€OAHTPOIOB,
HEOAHTPOIIOB,

Pannue HeoanTponsl. KpomanboHIbl, MX BHemHHH o6muk. CoBpemeHnHble moau. I[IpusHaxwy,
XapakTepHble AJi1 YenoBeka pa3yMHOT0 — I€HCTBHUE COLIMATILHBIX (PaKTOPOB.

YenoBek pasyMmHblii — monaumopdubii Bun. IlonsTtue pacbl. PasHOBUAHOCTH pac: HerpoujHasd,
MOHTOJIONIHAs1, eBporieoniHas. PoactBo pac. [Ipouncxoxaenue pac.

Yenosek — xxutens 0uocdepsl. Biusnue yenoseka B 6uochepe. [Ipon3BoacTBO MPOAOBOIBCTBHS —
HOBBIN croco0 obecnieueHus yenoBedecTBa numien. Cenbckoxo3siicTBeHHast peBoitonus. [IpoMblenHas
peBoironus. HayuyHo-TexHuueckas peBOJIOLHS.

Ocnoegbt Ixkonozuu(16 u).

DKoJIOrHsa Kak HayKa O B3aUMOCBS3SX OpraHM3Ma ¢ OKpyxkatomed cpenoil. Cpema oOuTaHus u
sKojorndeckue (paktopel (abMoTHUYecKHe, OMOTHYECKHME W aHTpororeHHsie). Cpeapl KW3HU: BOAHAS,
HA3eMHO-BO3/yIIHAs,, TOYBEHHAs, OpraHu3MeHHas. [HUaApoOHOHTHL. A’pOOMOHTHL. O1adoOHOHTEHIL.
DH100noHTEl. CUMOMOHTEI.



OCHOBHBIE 3KOJIOTMYECKHE 3aKOHBI: 3aKOH ONTHUMYMA, 3aKOH SKOJIOIMYECKON WHIMBUIYaIbHOCTU
BUJIOB, 3aKOH OIPAaHUYMBAIOIIErO (akTopa, 3aKOH COBMECTHOTO JeicTBHA  (aKTOpOB, 3aKOH
HE3aMEHUMOCTHU (akTopoB. [leprnoguuHOCTh B )KU3HU OpraHu3mMoB. @oTonepruousm.

[Tonsitue 00 amantamuu. IlnankroH. Mopdonornueckue amanrtanuu. [loHATHE O >XU3HEHHOMN
¢dopme. DKonoruyeckre aganTaiui. IKOJIOTUIECKHE TPYIIIBL: [0 OTHOIIEHHUIO K CBETY, TEMIIepaType, BoJe
u T.1. Pusnonoruyeckue aganranuyu. GU3H0NI0rn4eckue rpymnmbl: HONKUIOTEPMHBIE 1 TOMOMOTEpMHBIE.

[Tonsitrie 0 OuoTnueckux cBsa3sax. [Iumesbie cBsi3u. CeTn mutanus. Poiib MHUINEBBIX CBA3EH MEXKIY
opranuzMamu. CrocoObl JOOBIYM MUIIM: XUITHUYECTBO, Tapa3UTU3M, COOMPATENbCTBO, nacThba. [lonarue
0 KOHKYpEHIMH. B3auMOBBITOIHBIE CBSI3U: MyTyanusM H cuMOmo3. Jlpyrue ¢(opMbl 3aBHCHMOCTH
OpraHu3MoB Apyr oT Apyra. KommeHcanu3m: HaxJIeOHUYECTBO U KBApPTUPAHCTBO. 3HAYCHUE OMOTUYECKHUX
CBA3EH.

B3aumocBsi3p  opranuzmMoB B nonyiasauuu.  [lonsatue  nonymsauuu.  Jlemorpaduueckue
XapaKTepUCTHKH TOMYJSAIUH: TOMYyJISAIHUs KakK JKUBasg CHCTEMa, jaeMorpaduyeckue XapakTepUCTHUKH,
YHUCIEHHOCTb, IUIOTHOCTh, JieMorpaduyeckas CTPYKTypa, BO3pacTHas CTPYKTypa, MPOCTPAaHCTBEHHas
CTPYKTypa, 3Tojlornyeckas crpykrypa. [lokasarenu IMHaMUKKM YMCIEHHOCTH MOMyJIsUud. Perynsauus
yucaeHHOoCTH nonyssiuuy. [onmysuus kak 6uocucrema.

Crpykrypa cooOmiecTBa KHBBIX opraHum3moB. buoron. CpemooOpaszoBarenu (31upUKATOPHI).
ITonsaTue 06 sxosoruveckoil Humte. Poiab BUIOB B GMOreoneHose.

buoreonenos u skocuctema. KpyroBopot BewecTB U MOTOKU 3HEPTUU — CYIIIECTBEHHbIE CBOWCTBA
OuoreoneHo30B U 3KocucTeMbl. CTPYKTypa HKOCHCTEM: aOMOTHYECKUH KOMIIOHEHT, IPOIYLIEHTHI,
KOHCYMEHTBI, penyleHThl. buoreHHsle BemecTBa. Tpoduyeckwe cBs3M W ypoBHHU. lluimeBbie memnw.
[TpaBuio 10%. [lonsTue npoaykuuu. Yuenue o 6uocgepe.

CamopasButue OuoreoneHo3oB. Ilonstue cykueccuu. IlepBuunble cykneccuu. IlnoHepHble
cooOmiectBa. CMeHa OGMOTeo1eH030B. 3pelible U KOPEHHbIE SKOCUCTEMbl. BropuuHble cykueccuu. 3HaueHue
3HaHHUA O cMeHe coobmecTB. [luknuuHocTs B 3KocucTemax. OTpunarenbHble OOpaTHBIE CBS3H B
sKocucTemMax. buopasHoobpasue B 3kocucTeMax.

OtHowieHue denoBeka K mpupone. [loHsTHe aHTpomoreHHoro Bo3jaeWcTBUd. Vcromenue
NPUPOJHBIX pecypcoB. 3arpsi3HeHue cpeabl. CHUKEHHE OMOJIOrHyeckoro pasHooOpasus. ParuonansHOe
MCI0JIb30BaHNE IPUPOJIHBIX PECYPCOB U OXpaHa IPUPOJIBI.

O06o011IeHre U cucTeMaTu3alus 3HaHU| 1o Kypcy Ouonioruu B 9 knacce. [loarotoBka kK HTOroBOM
KOHTpOJbHOM pabore. [loBTopenue marepuana: rinasa 1,2 u 3

O06o011IeHre U cucTeMaTu3alus 3HaHU| 1o Kypcy Ouonoruu B 9 knacce. [loarotoBka kK HTOroBOM
KOHTpOJIbHOM pabote. [loBTOopeHne matepuania - riasa 4.

O06o011eHre U cucTeMaTu3alus 3HaHU| 1o Kypcy Ouonoruu B 9 knacce. [loarotoBka Kk HTOroBOM
KOHTpOJbHOHU pabote. [loBTOpenue matepuana: riasa 5, 6.

O06o011IeHre U cucTeMaTu3alus 3HaHU| 1o Kypcy Ouonoruu B 9 knacce. [loarotoBka kK HTOroBOM
KOHTpOJIbHOM pabote. [loBTOopenue matepuasna: riasa 7, 8.

O06o01IeHne U cucTeMaTu3alus 3HaHU| 1o Kypcy Ouonoruu B 9 kiacce. [lonroroBka Kk HTOroBon
KOHTpOJIbHOM pabote. [loBTOpenune matepuana — riasa 9.

Ilnanupyembie pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
OcBoenune y4yebHOro mpeaMera «bruonorus» Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHUS JOJIKHO
obecrieunBaTh  JOCTMXKEHHE  CIACAYIONIMX  JMYHOCTHBIX,  METAlmpeIMETHBIX M  MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIUYHOCTHABIE PE3YJ/IbTATHI

Ilampuomuueckoe 6ocnumanue:

* OTHOIIEHUE K OMOJIOTHH KaK K Ba)KHOW COCTaBIIAIOLIECH KyIbTYphl, TOPAOCTh 32 BKJIAJl POCCUHCKUX
Y COBETCKHMX yUYEHBIX B pa3BUTHE MUPOBOI OMoJornyeckoi Hayku. ['paxkaaHcKoe BOCIIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM IEATEIBHOCTH IIPU BBIIOJIHEHUN HMCCIEAOBAaHUN U
IIPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIHU. [lyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!



* TOTOBHOCTb OLICHHWBATh IIOBEACHHE U IOCTYNKH C IO3ULMU HPABCTBEHHBIX HOPM U HOpPM
JKOJIOTMYECKOH KYJIbTYpHI,

* IIOHMMAaHHME 3HAYUMOCTH HPABCTBEHHOI'O AacCIEKTa JACSATEIBHOCTH 4YEJIOBEKa B MEIULMHE U
010JIOruU. DCTETUUECKOE BOCIIUTAHUE:

* MMOHMMaHUE POJU OMOJOTHH B (POPMUPOBAHHH ICTETUUECKOH KYJIBTYpbl JTUYHOCTU. [[enHocmu
HAY4YHO20 NO3HAHUA.

* OpUEHTALMsI HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTAaBICHUNA 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3SX YEJIOBEKA C IPUPOJHON U COLIMAIBHON CPEIOH;

* IOHUMaHKUE POJIM OMOJIOTUYECKOH HayKu B ()OPMHPOBAHUN HAYYHOT'O MHUPOBO33PEHHUS; Pa3BUTHE
Hay4qHOH J00O3HATENbHOCTH, HHTEpeca K OHMOJIOrMYecKod Hayke, HaBBIKOB MCCIEI0BaTEIbCKON
NEATEIbHOCTH.

Dopmuposanue Kyibmypsl 300p06bsi.

* OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3I0pPOBbI0O M YCTAaHOBKA Ha 3JIOPOBBIH 00pa3 >KU3HU
(3m0poBoe nuTaHue, cOOI0AEHNE TMTUEHNYECKUX MTPaBUII U HOPM, cOaJIaHCUPOBAHHBINA PEXXUM 3aHATUH U
OTJbIXa, peryisipHas (pu3nyecKas akTUBHOCT);

* OCO3HaHUE I[IOCIEACTBUI M HENpUSATHE BPEIHBIX MpPUBbIUEK (YHOTpeOleHue aJaKoroJs,
HapKOTHKOB, KypeHHEe) U UHBIX (hopM Bpeaa ais (pU3MUEcKOro M MCUXUIECKOTO 3/I0POBBs; * COOIIOICHNE
IpaBui 0€30M1aCHOCTH, B TOM YHCJI€ HAaBBIKU O€3011aCHOTO MOBEACHUS B IPUPOIHON CpEIe;

*  c(hOpMUPOBAHHOCTh HABBIKA pPEQIEKCUH, YIpaBIeHHE COOCTBEHHBIM OSMOIMOHAIHHBIM
COCTOSIHUEM.

Tpyoosoe éocnumanue:

* aKTUBHOE y4yacTHE€ B PEIIEHUM IMPaKTHMUYECKUX 3a7ay (B paMKax CEMbH, LIKOJbI, TOPOAA, Kpas)
OMOJIOTUYECKON M HKOJIOTHYECKOW HANpPaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHHIO MPOQECCHH,
CBSI3aHHBIX C OMOJIOTHEH.

IKon02uueckoe 6ocnumanue:

* OpHMEHTAlMsl Ha NpUMEHEHHE OHOJOrMYECKMX 3HAHMN IpH pELIeHWH 3agad B 001acTu
OKpY>Karollen Cpeibl;

* OCO3HaHHUE SKOJIOTUYECKUX NMPOOIIEM U MyTel UX pelIeHus;

* TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOMN AESATEIBHOCTH YKOJIOTUYECKON HAIIPABIECHHOCTH.

Aoanmayus ob6yyaiowje2ocs K UsMEHAIOUWUMCS YCIO0BUAM COYUATLHOU U NPUPOOHOU CPEeObL.

* QJIEKBaTHas OLIEHKA U3MEHSAIOIINXCS YCIOBU;

* MPUHATHE pelleHus (MHIUBHIyaJlbHOE, B TPYIINE) B U3MEHSIOIIMXCS YCIOBHUAX Ha OCHOBAaHUM
aHayin3a OuoJornyeckor nHpopMalnu;

* IIJJAaHUPOBaHUE [JEHCTBUH B HOBOM CHUTyalluM Ha OCHOBAHWM 3HAaHMH OMOJIOTHYECKHUX
3aKOHOMEPHOCTEHN.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

YHuBepcanbHbIe IO3HABATEIbHbIE 1eiiCTBUSA

ba3zosvie nocuueckue oeticmeusi:

* BBISIBIISITH U XapPaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU OMOIOTHUECKUX OOBEKTOB (SIBICHUH);

* YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCHU(PUKAIIMU OMOJOTUUECKHX OOBEKTOB (SBICHUH,
MIPOLIECCOB), OCHOBAHMS Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU MPOBOJUMOTO aHAIM3a; C Y4ETOM
MIPEAJIOKEHHON OMOJIOTMUECKON 3a7]a4H BBISBIATh 3aKOHOMEPHOCTH U MPOTHBOPEUHNS B paCCMaTPHUBAEMBIX
(dakTax v HaONIOICHUSAX; TPeIaraTh KPUTEPHUH TSI BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

* BBISIBJIATH ACUIINTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX ISl pEIIEHHUs TOCTaBICHHOW 3a1a4H;

* BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U NP U3YUYEHUU OMOJOTUYECKUX SIBJICHUHN U MPOIIECCOB;
JIeaTh BBIBOJIBI C MCIIOB30BAHUEM JIETYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUN TI0
aHasoruu, GOpMyIUPOBATH TUIIOTE3HI O B3AUMOCBSI3SIX;

* CaMOCTOSITEIPHO BBIOMPATh CIOCOO peIIeHUus y4eOHOH OMOIOTrHYecKo 3amadd (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pEIICHUS, BBIOMPATh HamOOJee MOAXOMAIMI ¢ YU4ETOM CaMOCTOSTEIHHO
BbI/IETICHHBIX KPUTEPHEB).

basosvie uccnedoeamenvckue oeticmeus:



* MCIOJIB30BATh BOMPOCHI KaK UCCIIE0BATENILCKUN HHCTPYMEHT TIO3HAHUS;

* (opmynupoBaTh BOIPOCH], (UKCHUPYIOIIUE PAa3PbIB MEXKIY pEalbHbIM U KelaTebHbIM
COCTOSIHUEM CUTYaIH, 00BEKTa, 1 CAMOCTOSTEIBHO YCTAHABIMBATH UCKOMOE U JIaHHOE;

* ¢dopMupoBaTh runore’y 00 HMCTUHHOCTH COOCTBEHHBIX CYXACHHH, apryMEHTHpPOBaTh CBOIO
MO3UIINIO, MHECHUE;

* TpPOBOAWTH IO CAMOCTOSTEIbHO COCTABICHHOMY IUIaHy HaOJIOJEHUE, HECIIOXKHBII
OMOJIOTUYECKUN  DKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHHE [0  YCTAHOBICHHIO  OCOOCHHOCTEH
Ouojoruueckoro o0bekTa (mpolecca) U3Y4eHHs, MPUUMHHO-CIEICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
OMOJIOTHYECKUX 0OBEKTOB MEXY COOOM;

* OLICHHBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIUIO, TOTYYEHHYIO B X0/ HAOII0ICHUS
U DKCIIEPHMEHTA,

* CaMOCTOATEIbHO (OpMYIHpOBaTH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, YKCIIEPUMEHTA, BJIAJAECTh HHCTPYMEHTAMU OIICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOAOB U
000011IeHMI;

* IMPOTHO3MPOBATh BO3MOXHOE JaJbHEWINEE pa3BUTHE OUOJIOIMYECKUX TPOLECCOB U HUX
MOCNIEACTBHSl B QHAJIOTUYHBIX WM CXOAHBIX CHUTYallUsSX, a TAaKKe BBLABUTaTh MPEANOIOKEHHS 00 HX
Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* IPUMEHSTH Pa3IMYHbIE METOBI, THCTPYMEHTHI ¥ 3aIIPOCHI IIPH MIOUCKE U 0TOOpE OMOIOTHIECKOM
uH(OpPMALIUY WM JAaHHBIX U3 UCTOYHHUKOB C YYETOM MPEATIOKEHHON y4eOHOU OMONOrHYecKoi 3amayi;
BBIOMPATh, AHAJIM3UPOBATH, CHUCTEMATH3MPOBATh W HHTEPIPETHPOBATH OHMOIOTUYECKYI0 HH(OPMALIUIO
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

* HaXOJUTh CXOJHBIC apTYMEHTHI (ITOJITBEPKAAIOIINE MM ONPOBEPTAIONINE OAHY U Ty K€ HICIO,
BEPCHIO) B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

*  CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (opMy TmpeincTaBieHHs HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU CXeMaMH, AuarpaMMaMy, HWHON Tpadukod U HX
KOMOMHAIIHSIMH;

* OLIEHMBATh HAJEKHOCTh OMOIOrHYecKoi HHPOPMALIUU IO KPUTEPUSM, IPEIJIOKEHHBIM YUYUTEIEM
WK cpOpMYITHPOBAHHBIM CAMOCTOSITENIBHO;

* 3aIIOMHHATh ¥ CUCTEMATU3UPOBATh OMOJIOIMYECKYI0 HHPOPMALIUIO.

Yuueepcanonvie kommynukamusHnwle oeticmeus

Obwenue:

* BOCTIpPUHUMATH W (OPMYIHPOBATH CYXKIEHHs, BbIpaKaTh SMOLMU B IPOIECCE BBITOIHEHHS
MPAKTUYECKHUX U TaOOpaTOpPHBIX padoT;

* BeIpa)kaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHWs, NMOHUMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
3HaTh W PACMO3HABATH MPEIIOCHUIKA KOHQIMKTHBIX CHTYyallMd W CMST4aTh KOH(MJIMKTHI, BECTH
MIEPErOBOPHI;

* MOHMMaTh HAMEPEHUsS NPYTHX, MPOSBISATh YBOKUTEIHFHOE OTHOIICHHE K COOCCETHHKY U B
KOPPEeKTHOH Gopme hopMyIHpOBATH CBOU BO3PAKEHUS;

* B XOJI¢ TUAJIOTa W/WUJIN TUCKYCCHH 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM OMOIOTHYECKON
TEMBbl W BBICKA3bIBaTh MJIEH, HAllEJIEHHbIE HA pEIIeHHe OWOJIOTMYECKON 3aaud W MOJJep)KaHue
OJraroxeaaTeIbHOCTH OOIIECHHUS;

* CONOCTaBJISATh CBOU CYXKACHHUS C CYXICHUSMH JPYIMX YYacTHHUKOB JAMANOra, oOHapy>KUBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

* MyOJUYHO NPEACTABIATh PE3yJIbTaThl BBITOJHEHHOTO OMOJIOTMYECKOTO OMNbITa (SKCHEPUMEHTA,
WCCTIEIOBAHUS, TIPOEKTA);

* CaMOCTOSITENILHO BBHIOMPATh (pOpMAT BHICTYIJICHUS C YIETOM 3a/1a4 NMPE3CHTALUU U 0COOEHHOCTEH
ayTUTOPUU U B COOTBETCTBUU C HUM COCTAaBJISATh YCTHBIE M IMHUCHhMEHHBIE TEKCThI C HCIOIb30BaHHEM
WJUTIOCTPATHUBHBIX MATEPHAIIOB.

Cosemecmuas OessmenbHOCHb (COMPYOHUUECMBO):



* IOHUMATh U UCMOJIH30BATh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYAILHON paOOThI PU PEIICHUU
KOHKpPETHOU OMOJIOTHYecKOil mpoOsieMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHUS! IPYHIOBBIX (HopM
B3aUMO/ICHCTBUS MIPU PEIICHUHU NTOCTaBICHHOW yueOHOM 3a/1auu;

* [pPUHUMATh LEIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBHUS MO €€
JIOCTIDKEHHIO: PaCHpedeNsiTh pPOJIM, JOTOBapUBATBhCS, OOCYXKAATh MPOLECC MU pe3yabTaT COBMECTHOU
paboThl; yMeTh 000011aTh MHEHUS HECKOJBKUX JIOACH, MPOSIBISTH TOTOBHOCTh PYKOBOAMTD, BBHIIIOJIHATH
MOPYYEHUSs1, TOUYUHSATHCS;

* IUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW paloThl, OIpeneisTh CBOIO poib (Cc  ydérom
IIPEANIOYTEHUNH M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJICHCTBUS), PACHpPEleNsATh 3aJaud MEXIy
YJieHaMd KOMaH/[Ibl, y4acTBOBaThb B TPYMIOBbIX ¢GopMax paboTel (0OCyxkIeHUsA, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMbI U UHBIC);

* BBINOJHATH CBOIO YacThb pa0OThI, IOCTUraTh KAU€CTBEHHOTO Pe3yibTara [0 CBOEMY HANpaBICHHUIO
1 KOOPAMHHUPOBATh CBOU JAECUCTBUS C APYTUMU YJIEHAMU KOMAaH/Ibl;

* OIICHMBATh KAaueCTBO CBOEr0 BKJIaga B OOLIUN MPOIYKT IO KPUTEPUSM, CAMOCTOSITEIHHO
cOpPMYIHPOBaHHBIM YYaCTHUKAMH B3aMMOJCHCTBHSI, CPaBHUBATH PE3yJbTAThl C MCXOJHOW 3amadeid U
BKJIaJ] KQXJIOr0 YJieHa KOMaHJIbl B JIOCTIDKEHUE PE3yNbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U
MIPOSABJISATH TOTOBHOCTH K IIPEOCTABIECHUIO OTUYETA MTE€PE]] IPYIIION;

* OBIAJETh CHUCTEMOHW YHUBEPCAJIbHBIX KOMMYHHKAaTHUBHBIX ICHCTBHI, KOTOpas oOecrednBacT
c(OPMHPOBAHHOCTH COIUABHBIX HABBIKOB M YMOIIMOHAIFHOTO MHTEJIEKTa 00YJatOLIIXCSl.

Yuueepcanvnuie pecynamuenuie oeiicmeusn

Camoopeanuzayus:

* BBIABIATH MPOOJIEMBbI [JIsl PEUICHHs B JKU3HEHHBIX W Y4YEOHBIX CHUTYyalMsX, HUCHOJIb3Ys
OHOJIOrHYeCKue 3HAHUS;

* OPHEHTHPOBATHCS B PA3IUYHBIX IMOAXOJAX MPUHATUS pPEUICHUH (MHIUBUAYAIbHOE, MPUHSATUE
pellieHus B IpyMIe, IPUHITHE PEelIeHUi TPYIIoil);

* CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pEIICHUs 3a1aud (WIM ero 4acTh), BBIOMpATh CIIOCOO
pemieHus y4yeOHOl OMONOrMYeckod 3ajadu C YY4ETOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/IaraéMble BAPUAHThI PELICHUI;

* COCTaBJATH IUIAH JeWcTBMM (IJIaH peanus3aly HaMEUEHHOTo ajropuTMa pelleHus),
KOPPEKTHPOBATh MPEIOKEHHBI aITOPUTM € YYETOM IOJyYEHHs] HOBBIX OMOJIOTMYECKUX 3HAHMHA 00
M3y4aeMOM OHMOJIOTMYECKOM OOBEKTE;

* IeJ1aTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons (peghnexcus):

* BJIaJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUH;

* 1aBaTh a/ICKBAaTHYIO OL[EHKY CUTYyalluH U Mpeaarath IiaH e€ N3MEeHEeHUS;

* YUUTBHIBaTh KOHTEKCT W MPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHh NPU PELICHUU
y4eOHON OMOJIOTMYECKON 3a/1auu, aJanTHPOBATh PEIICHUE K MEHSIOITUMCST 00CTOSATEILCTBAM;

* O0OBSACHATH MPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHUS) PE3yNbTaTOB JEATEIbHOCTH, AaBaTh OICHKY
MPUOOPETEHHOMY OIBITY, YMETh HAXOAUTH MO3UTUBHOE B MTPOU3OLIENICH CUTYallUH;

* BHOCHUTh KOPPEKTHUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEM;

* OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

IOMOYUOHANIbHBIL UHMENTEKI.

* pa3nu4aTh, HA3bIBaTh U YIPABIATH COOCTBEHHBIMHU IMOIUSMU U SMOIUSMU IPYTHUX;

* BBISIBJISITH U aHATM3UPOBATH PUYMHBI YMOIIHA;

* CTaBUTH ce0s HAa MECTO JPYroro 4ejJoBeKa, HOHUMaTh MOTHUBBI U HAMEPEHUS JAPYyroro;

* perylMpoBaTh Croco0 BbIPAKEHHS SMOIHI.

Ipunamue cebs u opyaux:

* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, Er0 MHEHHUIO;

* IpU3HABaTh CBOE MPABO HA OLIMOKY U TaKOe K€ MPaBo IPyroro;

* OTKPBITOCTh ce0€ U IPYTHM; * OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;



* OBJIAJZICTh CUCTEMOW YHHUBEPCAIbHBIX YUEOHBIX PETYIATHUBHBIX JEHCTBUM, KOTOpas oOecreuynBaeT
(GbopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSISI MO3ULMS JIMYHOCTH), U KU3HEHHBIX
HAaBBIKOB JINYHOCTH (YIPaBICHHUS COOOM, CAMOIUCIUIUINHBI, YCTOHUYNBOTO MTOBEICHU).

Ilpeomemnvimu  pesynomamamu isydeHus npeamera «buonorus» B 5 Kimacce SBISIOTCS

CIIEYIOIINE YMEHUS:

v/ ompesessiTh poiib B IIPUPO/IE PA3IMYHBIX TPYIIT OPraHU3MOB;

v’ 0OBSICHSITH POJIb )KUBBIX OPIaHM3MOB B KPYTOBOPOTE BEIIECTB 3KOCHCTEMBI.

v/ [PUBOJIUTHL MPUMEPHI MPHUCIIOCOOJIECHHN OPraHU3MOB K Cpejie OOMTaHHS W OOBSICHITH WX
3HAa4YCHHE;
HAXO/UTh YEPThI, CBUACTEILCTBYIONINE 00 YCIOKHEHUH KUBBIX OPraHH3MOB
OOBSCHATH 3HAUEHHE KUBBIX OPIaHU3MOB B KU3HU U X034HCTBE YEJIOBEKA.
NEPEYHCIATh OTIUYUTEIILHBIE CBOUCTBA KUBOTO;
paznuyath (1Mo TabJauIle) OCHOBHBIE TPYIIBI )KUBBIX OPraHu3MoB (OakTepuu: Oe3bsiepHbIe,
sIepHBIC: TPUOBI, paCTEHHs, KUBOTHBIC) U OCHOBHBIE T'PYIIIBI pACTEHUH (BOJOPOCIH, MXH,
XBOIIIHY, TJIAYHBI, TAIIOPOTHUKHU, TOJIOCEMEHHBIE U 1IBETKOBBIE);
OIIpEEIIATh OCHOBHBIE OpraHbl PACTEHUH (YaCTH KJIETKH);
OOBSICHATh CTPOCHHUE M IKU3ZHEACSITENbHOCTh HW3YYEHHBIX TPYII KUBBIX OPraHU3MOB
(OakTepuu, rpuOBI, BOJOPOCIH, MXH, XBOIIHW, IUIAYHBI, HNAlOPOTHHUKH, T'OJIOCEMEHHBIC U
IIBETKOBBIC);
MMOHUMATh CMBICT OMOJIOTHYECKUX TEPMUHOB;
XapaKTepu30BaTh METOJbl OMOJIOTMYEeCcKOl Hayku (HaONmoIeHHe, CpaBHEHHUE, Pe3yNIbTaThl;
MOJIb30BATHCSl  YBEIMYUTEIbHBIMH NpHOOpAaMH W HMETh  DJEMEHTapHbIE  HaBBIKU
MPUTOTOBJICHUS U U3YYECHHUSI IPEMapaToB.
v/ HCIOJIb30BATh 3HAHUS OHOJIOTHH MIPU COOJIIOIEHUH TIPABUIT TOBCEHEBHON MMTUEHBI;
v CaMOCTOSITeNTbHO OOHAPYKUBATh M (POPMYIUPOBATH YICOHYIO POOIEMY.

< ANANENEN

AN

Ilpeomemnvimu pesyromamamu usyuenusa npeomema «buonozus» ¢ 6 knacce asnawomcsa
cnedyrouiue ymenua:

— O0OBACHATH POJIb PACTEHUI B COOOIIECTBAX U UX B3aUMHOE BIMSHHUE IPYT HA JIPYra;

— MPUBOJUTH NPUMEPHI IPUCTIOCOOTEHNUN IIBETKOBBIX PACTEHUH K cpejlie 0OUTaHUs U OOBACHATH UX
3HAUYECHHUE;

— HaXOJWUTh YEpThl, CBUJAETEIbCTBYIOIIUE 00 YCIONKHEHHM UBBIX OPraHHW3MOB IO CPABHEHMIO C
IpeIKaMu, U 1aBaTh UM OOBSICHEHUE;

— OOBACHATH MPUCTIOCOOJIEHUS HA PA3HBIX CTAAMSIX KU3HEHHBIX LIUKIIOB.

— OOBSICHATH 3HAUYEHUE IIBETKOBBIX PACTEHMH B KH3HM M XO35ICTBE 4YeJIOBEKa: Ha3bIBaTh
BayKHEHIINE KyJIbTYpHbIE U JIEKAPCTBEHHbIE PACTEHUS CBOEH MECTHOCTH.

— pa3nuuaTh LBETKOBBIE PACTEHUs, OAHOAOJIbHBIE U ABYIOJbHBIE, IPUBOIUTH IPUMEPHI PACTECHUN
M3YYEHHBIX CEMENCTB LIBETKOBBIX PAacTEHUH (MakCMMyM — Ha3bIBaTh XapaKTEpHbIE MPU3HAKH I[BETKOBBIX
pacTeHU N3yYEHHBIX CEMENCTB);

— OIpeENsATh OCHOBHBIE OpTaHbl pacTeHUH (JIUCT, CTeOENb, LIBETOK, KOPEHbD);

— OOBACHATH CTPOEHHE U JKU3HEAEATEIbHOCTD I[BETKOBOTO PAaCTEHUS;

— IIOHUMATh CMBICIT OMOJIOTUYECKUX TEPMUHOB;

— MPOBOAMUTH OMOJIOTUYECKUE OIBITHI U SKCIIEPUMEHTHI U OOBSCHATH X Pe3yIbTaThl.

— co0Jr01aTh U OOBSICHATH TTPaBUJIA TIOBEICHUS B TIPUPOJIC.

— pa3nuuaTh Che10OHBIE U SIOBUTHIE IBETKOBBIE PACTEHUS CBOEH MECTHOCTH.

Ilpeomemnvimu pesyromamamu usyuenusa npeomema «buonozun» ¢ 1 Knacce aenawomcs
cieoyroujue ymMeHus:

— OTPEAETSATH POJIb B MPUPOJE U3YUCHHBIX TPYIII )KUBOTHBIX.

— IPUBOJUTH MIPUMEPHI MPUCTIOCOOIECHUH KUBOTHBIX K Cpeie OOMTaHUS U OOBSCHATH UX 3HAYCHHUE;



— HaXOJWTb YEPThI, CBUJCTEIHCTBYIOMINE 00 YCIOKHEHUH KUBOTHBIX 110 CPABHEHUIO C MPEIKAMU, U
naBaTh UM OOBSCHEHUE;

— OOBSCHATH MPUCIIOCOOJICHUS HA PA3HBIX CTAAMSIX KU3HEHHBIX IIHUKJIOB.

— OOBSCHATH 3HAUCHUE KUBOTHBIX B )KH3HU U XO3SHCTBE UEIOBEKA,

— IPUBOJUTH MIPUMEPHI U XaPAKTEPU30BaATh BAXKHBIX JIJIS )KM3HU M XO35MCTBA YEIOBEKA >KMBOTHBIX
(obuTareneil KUIMIL, APa3UTOB, NEPEHOCUUKOB OOJIe3HEH, HACEKOMBIX-OMbUTUTENEH, OOIIECTBEHHBIX U
KPOBOCOCYIIIUX HACEKOMBIX, MPOMBICIOBBIX PBIO, OXOTHUYHE-IIPOMBICIIOBBIX TTHUI] M 3BEPEH, JOMAITHUX
KUBOTHBIX U TIp.) HAa IPUMEPE CBOCH MECTHOCTHU, OOBIICHITH UX 3HAUCHHUE.

—paznuuaTh (1Mo TabIuIle) OCHOBHBIE TPYIIIBI )KUBOTHBIX (ITPOCTEHIIINE, TUITHI KHIIEYHOMIOJIOCTHBIX,
IUIOCKHUX, KPYIJIBIX M KOJBYATHIX 4YepBeil, MOJUIIOCKOB, WIEHHCTOHOTHX, B T.4. KJIACChl PaKoOOpa3HBIX,
HAaCEKOMBIX, MAayKOB; XOPAOBBIX, B T.4. KJIACChl  pPbIO, 3€MHOBOAHBIX, IMPECMBIKAIOIIUXCS, NTHUI[ U
MJIEKOTTUTAOIIINX );

— OOBSICHATH CTPOCHHUE W KUZHEAEATEIbHOCTh HW3YYCHHBIX TPYII >XUBOTHBIX (IIpocTeHIue,
KHILIEYHOIOJIOCTHBIE, IUIOCKUE, KPYIJble M KONbYaThle YEpPBU, MOJUIIOCKH, YJIEHUCTOHOTHE (B T.U.
pakooOpa3Hbie, HACEKOMBIE, MayKH), XOPAOBbIE (B T.4. PbIObI, 36MHOBOIHBIC, TPECMBIKAIOIIUECS, ITUIBI U
MJICKOTHUTAIOIINE);

— XapaKTepHU30BaTh OCHOBHBIC IKOJIOTUYECKHUE TPYIIIBI U3YYECHHBIX TPYII )KUBOTHBIX;

— IOHUMATh CMBICIT OMOJIOTUYECKUX TEPMHUHOB;

— pa3au4aTh BaXKHEHIINE OTPSAbl HACEKOMBIX M MIICKOTTUTAIOINX;

— TMPOBOJUTH HAOMIOJEHHUS 3a >KU3HENCATEIILHOCTHIO JKUBOTHBIX, OHONOTUYECKUE OIbBITHI H
AKCIIEPUMEHTHI U OOBACHATH UX PE3YJIbTATHI.

— co0r01aTh U OOBSCHATH MPaBUJiIa MOBEACHUS B IPUPOJIE;

— XapaKkTepU30BaTh CIOCOOBI PAllMOHAIBLHOTO HMCIIOJIb30BAHUS PECYPCOB >KMBOTHBIX Ha MPUMEpE
CBOETO PErvoHa.

— UCIOJIH30BaTh 3HAHUS OMOJIOTUHU TIPU COOJTIOICHUN TTPABUIT TTIOBCEAHEBHOM TUTHEHBI,

— OCYHIECTBIIATh JIMYHYIO MNPOQPHUIAKTUKY 3a00JeBaHHM, BBI3BIBAEMBIX IMAPA3UTUUECKUMU
KUBOTHBIMH.

Ilpeomemnvimu pesynomamamu uzyuyenus npeomema «buonozun» 6 8 knacce saenawomces
cneoyrouiue yMeHu:

1. B no3HaBaTenpHON (MHTEIEKTYAIBHOMN) cdhepe:

* BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOIIOTUYECKUX OOBEKTOB (OTIMYUTENBHBIX MPU3HAKOB KUBBIX
OpPraHM3MOB; KJIETOK M OpraHM3MOB PAacTeHUMU, KUBOTHBIX, TPUOOB M OaKTepuil; OpraHM3Ma YeJIOBEKa;
BUJIOB, JKocuCTeM; Ouocdepbl) u mporeccoB (0OMeH BeHIECTB M TMpeBpallleHue HSHEPruu, MHUTaHuE,
JBbIXaHUC, BBIZICIICHHUEC, TPAHCIIOPT BE€IICCTB, pocT, Pa3sBUTHUCE, Pa3MHOXKCHUE, peryisaansa
KHU3HEJCATSILHOCTH OpraHu3Ma; KPYrOBOPOT BEIIECTB U IMPEBpAIllEHUE HHEPrUM B DKOCHUCTEMaX);
* MPHUBEICHHUE OKA3aTENbCTB (apryMEHTAallUs) POJCTBAa YEJIIOBEKAa C MJICKOMHUTAOIIMMH >KUBOTHBIMU;
B3aMMOCBSI3U UEJIOBEKA W OKpYXalolleld Cpelbl; 3aBUCUMOCTH 3/J0pPOBbS YEJIOBEKAa OT COCTOSIHUSA
OKpYJKaloIel cpeibl; HEOOXOIUMOCTH 3alIUThl OKPYXKAIOIIEH Cpefbl; COOMI0OICHNUS MEp MPO(MIaKTUKA
3a005IeBaHUM, BEI3BIBAEMBIX PACTCHUSIMH, )KUBOTHBIMHU, OaKTEPHSIMH, TPUOAMH U BUPYCaMH, TpaBMaTH3Ma,
ctpeccoB, BUU-uHpexm, BpeIHbIX NPUBBIYEK, HAPYIICHUSI OCAHKH, 3pEHHS, CIyXa, MHPEKIMOHHBIX U

IIPOCTYIHBIX 3a00JIeBaHUM;
* KJIacCU(pUKALMs — OIpPEJIeICHUEe MPUHAIIEKHOCTH OHOJIIOTUYECKUX OOBEKTOB K ONpPEIEeICHHON
CHUCTEMATUYECKOU IpymIe;

* 00BSCHEHHE POJTU OMOJIOTHH B MPAKTHYECKOW ACSITEIBHOCTHU JIFOJICH; MECTa U POJIM YeJIOBEKa B TIPUPOJIE;
poaCTBa, O6H_[HOCTI/I MPOUCXOKACHUA U 3BOJIIOITUU paCTeHI/Iﬁ 1 )KUBOTHBIX (Ha npuMepe COIOCTABJICHUA
OTIENbHBIX TPYII); POJM Pa3IUYHBIX OPraHU3MOB B JKM3HU 4YEJIOBEKA; 3HAYEHUS OHOJIIOTHYECKOTO
pa3H006pa3H51 JI1 COXpaHCHUSA 6PIOC(1)€pr; MCXAaHU3MOB HACJIICACTBCHHOCTH U U3BMCHYUBOCTHU, MIPOABJICHUA
HACJCACTBEHHBIX  3a00JICBaHMH Yy  4YeJOBEKa,  BHUAO00pa30BaHUS M MPHUCIOCOOJIECHHOCTH;
® pa3JIM4YCHUC Ha TaGHI/IL[aX JacTeu u OpTraHoOn 0B KIJICTKHU, OPIraHOB U CUCTEM OPraHOB YCJIOBCKA; HA JXUBBIX



00BEKTax M TabJMI[aX OPraHOB IIBETKOBOTO PACTEHUS, OPraHOB U CHUCTEM OPTaHOB KMBOTHBIX, PACTCHHUN
Pa3HBIX OT/AENOB, >KMBOTHBIX OTJEJIbHBIX THIIOB M KJaccoB; Hauboliee paclpOCTpAHEHHBIX PACTEHUN U
JOMAIIHUX XKUBOTHBIX, CBGIIOGHBIX U AJ0BUTHIX I‘pI/I6OB; OIIACHBIX AJIsA 4YCJIOBCKa paCTCHI/Iﬁ U )KUBOTHBIX,
* CpaBHEHHE OMOJOTMYECKHMX OOBEKTOB M IPOLIECCOB, YMEHHUE JIelaTh BHIBOJABI U YMO3AKJIIOUEHHS Ha
OCHOBE CpaBHCHHS,
* BBIBJICHUE HM3MEHUYMBOCTH OPIraHU3MOB; IMPHUCIOCOOIEHUII OpPraHM3MOB K cpele OOWUTaHUs; THUIIOB
B3aMIMOJICHCTBUS Pa3HBIX BUJOB B 3KOCHUCTEME; B3aMMOCBS3EH MEXIy OCOOCHHOCTSIMH CTPOCHHUS KIIETOK,
TKaHEeH, OpraHoB, CUCTEM OpraHoB u ux GbyHKIUAME;
* OBIIQJICHHE METOJaMU OWOJIOTUYECKOW HAYKU: HAONIOJACHHUE U ONMHCAHHE OWOJIIOTUYECKUX OOBEKTOB H
MPOLIECCOB;  MOCTAHOBKA  OMOJIOTMYECKUX  OKCIIEPUMEHTOB M  OOBSICHEHHE UX  pPe3yJbTaToB.
2.B 1IEHHOCTHO-OpUEHTAIIMOHHOM cdepe:

* 3HAaHME OCHOBHBIX TIPaBWI TIOBEACHUS B TMPHPOJE U OCHOB 3J0POBOTO 00pa3a >KU3HU;
* aHAINW3 U OLIEHKA MOCJIEICTBUM JEATEeIbHOCTH 4YeloBeKa B IPHPOJIE, BIUSHHUS (PAKTOPOB pUCKA Ha
3JI0pOBbE YEJIOBEKA.

3.B cdhepe Tpya0BO# AEATENHHOCTH:

. 3HaHUE u coOnroieHue IIpaBUII padoThI B KaOuHeTe ouosoruy,
* cOOJTIOIeHUEe IPaBUII paOOTHI ¢ OMOJIOrMYECKUMH TPUOOPAMH U HHCTPYMEHTaMH (TIperapoBaibHbIC UTJIbI,
CKaJIbIIEJIH, JIYIIbl, MUKPOCKOIIBI).

4. B chepe dusnueckol AeITENLHOCTU:

* OCBOEHHME IMPHEMOB OKa3aHHUsS MEpPBOW MOMOIIM MPU OTPABICHUM SAOBUTHIMH T'pUOAMM, PACTEHHSIMH,
yKycax >KUBOTHBIX, TPOCTYIHBIX 3a00JIeBaHUAX, OXKOrax, OOMOpPOXEHHUSAX, TpaBMax, CIIACEHUU
YTONAOUIET0; PALIMOHAIIBHON OPraHU3aliy TPyAA U OTIbIXA, BBIPAIIMBAHNUA U PA3MHOKEHUS KYJIBTYPHBIX
pacTeHUl W JOMAlIHMX J>KUBOTHBIX, yXOJa 3a HUMHM; MpPOBEACHUS HaONIOJCHUHA 3a COCTOSHHEM
COOCTBEHHOT'O OpraHu3Ma.

5. B screTnueckoii cepe:

* OBJIa/ICHUE YMEHUEM OILIEHUBATh C ICTETUYECKON TOUKH 3pEHUS O0BEKTHI )KUBOI MPUPO/IBL.

IlIpeomemnvimu pesynomamamu usyuenus npeomema «buonozus» ¢ 9 knacce asnawomcs
cneoyrouue yMeHuA:

— — 00BACHATH POJIb OMOpa3HOOOpa3us B MOAAepKaHUN OMOCPEPHOT0 KPyroBOpOTa BEILIECTB.

— XapakTepu30oBaTh WHIUBUAYaAJIbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3), 0oOpa30BaHUE MOJOBBIX
KJIETOK, OTUIOZIOTBOPEHHE M BAKHEHIITHE TAITBI OHTOT€HE3a MHOTOKJICTOYHBIX;

— O0BACHATH PUPOLY YCTOHUMBOCTH HOPMAIBHOTO OHTOT'€HE3a;

— MPUBOJTUTH TIPHMEPHI TIPUCTIOCOOJICHUH Y pacTeHUH U KUBOTHBIX.

— WCMOJb30BATh 3HAHUS IO SKOJOTHHU JUIsl ONTUMAJIBHON OpraHu3alui 60pbObl ¢ MH()EKIIMOHHBIMU
3a00JIeBaHUSAMH, BPEIUTEISIMHA JOMAIIIHETO U MPUYyCcaaeOHOro X03siCTBa;

— TMIOJIb30BAThCS 3HAHMAMHU [0 TEHETHUKE W CEeJNEKIMU JUIsI COXPAaHEHHs MOPOJHOM YHCTOTHI
JIOMAalTHUX KUBOTHBIX (CO0aK, KOIIEK, aKBapUyMHBIX pbIO, Kyp U JIp.);

— cobmoaaTh NPOpHIAKTUKY HACIEACTBEHHBIX 00JIe3HEiH;

— WCIOJB30BAaTh 3HAHMS IO TEOPHUHM OHBOJIONHMH ISl ONTUMAIBHOW OpraHu3aluu OOpbOBI ¢
MHQPEKIMOHHBIMU 3200JIEBaHUSMH, BPEIUTEISIMH JOMAIIIHETO U MPHYCcaieOHOro X035CTBA.

— HAaXOIUTh B IMPOSBICHUAX JKU3HEAEATEIBHOCTH OPraHU3MOB OOILIME CBOWCTBA JKUBOTO H
OOBICHATH UX;

— XapaKTepU30BaTh OCHOBHbIE YPOBHU OpPraHU3aIMH KUBOTO;



— MOHUMATh POJIb PETYIALUU B 00€CIICUCHUH KU3HENEATSILHOCTH U HBOJIOIMU KHUBBIX CUCTEM, a
UL 3TOTO HEOOXOAMMO HAaXOAUTh OOpaTHBIE CBA3M B TPOCTBHIX CHUCTEMAax W HX POJb B IpoOIeccax
(YHKIIMOHUPOBAHUS M Pa3BUTHS KHUBBIX OPTraHU3MOB;

— MEPEYNCIIATH OCHOBHBIE MOJ0KEHHSI KJIETOYHOI TEOpHH;

— XapaKTepH30BaTh OCHOBHBIC CTPYKTYPHBIC 3JEMEHTHl KJICTKH, WX (YHKIMH U pOJb B
KU3HEACATEIBHOCTH IIEJIOT0 OpraHu3Ma, OCOOCHHOCTH CTPOCHMS KIETOK pa3HBIX IapCTB JKUBBIX
OpPTaHU3MOB;

— XapaKTepH30BaTh OOMEH BEIIECTB B KJIETKE U €r0 SHEPreTHUECKOe 00ecIeyeHue;

— XapaKTepH30BaTh MaTEepHUAIbHbIC OCHOBBI HACIEICTBEHHOCTH U CIIOCOOBI ICTICHHS KIIETOK;

— YMETb T0JIb30BAaTHCSI MUKPOCKOIIOM, TOTOBUTH M PaCCMaTpHUBaTh MPOCTEHIIINE MUKPOTIPETIapaThl;

— OOBACHATH OCHOBHBIC (DM3MOJOTHYECKUE (PYHKUIMHU YEIOBEKAa M OHMOJIOTMYECKHH CMBICI HUX
PeryIALuHg;

— 00BACHATH OMOJIOTHUYECKUI CMBICT U OCHOBHBIE (POPMBI pa3MHOKEHHUSI OPTaHU3MOB;

— pa3nuyYaTh OCHOBHBIC (DaKTOpBI Cpelbl M XapaKTepH30BaThb 3aKOHOMEPHOCTH WX BIMSHHS Ha
OpPTaHU3MBI B Pa3HBIX CpeAax OOUTaHUS;

— TIOJB30BAThCs TMOHATHSAMU 00 OSKOJOTMYECKOH HHINE M >KU3HEHHOW ¢Qopme, OumoleHose,
HKOCHUCTEME, OHOreoleHo3e W OHOreOXMMHYECKOM KpYroBOpOTE, TWPOAYLEHTaX, KOHCYMEHTaX H
peayleHTax, MUIIeBOH NUpaMue, MUIIEBbIX LETsX;

— Xapaktepu3oBath Onochepy, €€ ocHOBHBIE (DYHKIIUHN U POJIb KU3HH B UX OCYIECTBIICHHH;

— KIaccu(UIMPOBATh )KUBBIE OPTaHU3MBI 110 MX POJISIM B KPYrOBOPOTE BEIECTB, BHIACIATH LICHH
MUTAHUS B DKOCUCTEMAX;

— XapaKTepH30BaTh MPUYNHBI HU3KOH YCTOWYMBOCTH arpOIKOCUCTEM;

— IPUBOJIUTH IPUMEPHI H3MEHYMBOCTH M HACJIECICTBEHHOCTH Y PACTEHUH U )KUBOTHBIX U OOBSCHSTD
NPUYHHY 3TOTO SIBICHHS;

— XapaKTepu30BaTh 3aKOHBI HacienoBaHus ['. MeHzens, X IUTOJIOTUYECKHE OCHOBBI, OCHOBHBIE
MOJIOKEHHSI XPOMOCOMHOMN TE€OPUHU HACIEICTBEHHOCTH;

— XapaKTepH30BaTh MPUPOJTY HACIIEACTBEHHBIX 0OJIE3HEH;

— OOBSICHATBH HBOJIIOIUI0 OPTaHUYECKOTr0 MHUpa M €€ 3aKOHOMEPHOCTH (CBUIETENbCTBA IBOJIOLUH,
OCHOBHBIE TIOJIOXKEHHUSI TEOPHH ecTeCTBeHHOro otoopa Y. JlapBuHa, ydeHHs 0 BHIE U BUJ00Opa30BaHUH, O
IJIaBHBIX HaMpaBJIeHUAX 3BOMIOIMOHHOTO mporecca A.H. CeBepuioBa, TEOpHIO HCKYCCTBEHHOT0 oTOopa Y.
JlapBUHA, METO/IBI CEEKIIMH U UX OMOJIOTHYECKHE OCHOBBI);

— XapaKTepHU30BaTh MPOUCX0KICHHE U OCHOBHBIE ATAITbl YBOJIIOLIUH KU3HH;

— OOBSICHATH MECTO UEIIOBEKA CPEIM XKMUBOTHBIX M SKOJOTUYECKHUE MPEIIOCHUIKH TPOUCXOXKICHHS
YeJI0BEKa;

— XapaKTepH30BaTh OCHOBHBIE COOBITHS, BBIICIUBIIHIE YEIIOBEKA U3 KHBOTHOTO

MHpa.

— XapaKTEepPH30BaTh HKOJIOTUIECKUE MTPOOIEMBI, CTOSIINE TIEPE]] YeTIOBEIECTBOM;

— HaXOJUThb MPOTHBOPEUHS MEXKIY NESITEIbHOCTHIO YeIOBEKa M MPUPOJON U MpeaaraTb CrocoObl
YCTpaHEHUS 3TUX MPOTHBOPEUHIA,

— O0BACHATH U JOKa3bIBaTh HEOOXOAMMOCTb OEPEKHOTO OTHOILIEHHS K )KUBBIM OpraHU3MaM.

— IPUMEHSTHh OMOJIOTHYECKUE 3HAHUS [ OPTaHU3alMU U TUITAHUPOBAHUST COOCTBEHHOTO 37I0POBOTO
o0paza >KM3HM M JeSTEIbHOCTH, OJaromoyiydyusi CBOed ceMbH M OJaronpusTHONH cpenbl OOUTaHUs
YeJI0BEeUEeCTBA.

TEMATHUYECKOE IINTAHUPOBAHHME

5 KVIACC (35 YACOB)

Has3zeanue Tema ypoka Ocnoenvie 6uowt oeamenvnocmu | Ucnonv3os
pazoena ooyuarowuxcsa anue
0bopyooea
Hus
uenmpa




«Touka

Pocmay
Tema 1. | Ilpupona  Bokpyr | becena ¢ yunrenem, pabora ¢ yueOHUKOM
Omauuue Hac. HaGmoaem u | u TeTpaapio. BeIomHEHHE TUCEMEHHOTO
HCUBO20  OM | UCCIIENYEM . 3aaHusl.
Hedxcugozo (5
uacoe).
Paznuuue ten | Pabora ¢ yuebHukom (c. 8): 3HAKOMCTBO
J)KMUBOM M HEXMBOW | C MpPU3HAKAMH Te€J JKUBOW M HEXKHUBOUI
IPUPOJIBI. OpuUpobl; paboTta ¢ OHOJOTHYECKUMHU
TePMHUHAMHU oOMeH BEIIECTB,
OpTaHHYECKUE " HEOpPTaHWYECKUE
BEIIECTBA, JEMOHCTpAIUs  Y4HUTEIeM
OTIBITA T10 BBI- SIBJICHHIO OPTaHUYCCKUX U
HeOpraHuyeckux BemecTs (c. 11)
Kakme BemectBa | Pabota ¢ yuebmmkom  (c.  12):
coJiepkaTcs B | popMupoBaHUE MPENCTaBICHUS O TMPO-
JKUBBIX BEJICHUM ¥ 0(hOPMIICHUH OITBITA; padboTa ¢
opraHuzmax? yueOHukoM (c. 13, 14): mpeobpazoBanue
nH(popmanuu B (GOpMy CXeMbl U TaOJIUIBI
CaoiictBa xuBbiX | ®poHTanbHas Oecena: ¢dopMUpoOBaHUE
OpraHU3MOB. MPEJICTABICHAA O TMPU3HAKAX IKUBBIX
OpPraHU3MOB; MOJTOTOBKA K MPOBEACHUIO
IIPOCTOTO OTIBITa C KUBBIMA
OpraHu3MamH.
[TonBenem utoru. | PaGota ¢ y4eOHHMKOM, BBINIOJIHEHUE
MUCHLMEHHOTO 3aJIaHUS.
Tema 2. | Knerounoe P I'otoBUTH
aboTa ¢ pa3gaTOYHBIM MaTEPHUATIOM.
Knemounoe CTpOCHHE Cr 6 . MUKpoIpena
yIIaHue OOBSICHCHUHA YUUTEIS.
cmpoenue OPTaHH3MOoB CamocTtosaTenbHas padoTa ¢ y4eOHUKOM. par
Op2aHU3MO08 KYJIBTYPBI
(5 u). ame0.
ObnapyxxeHu
e
OJTHOKJICTOYH
BIX
KUBOTHBIX
(mpocreiimn
X) B BOJHOM
cpene C
UCTIOIb30BaH
uem
udpoBoro
MHUKPOCKOTIA.
DJIEKTPOHHBI
€ TaONuIbl U
TTAKaTHL.
JlaGopatopHas Pabota c¢ yueOHukoM, nabopaTopHbIM | MUKpOCKOI
pabota Nel o0opynoBaHWEM, TTOBTOPEHHE IPABHII | CBETOBOM,
«3HaKOMCTBO ¢ | paboThI c nabopaTtopHBIM | TUGPOBOI
MHUKPOCKOTIOM) . 000py/I0BaHUEM.

KoHTponbHas

Pemienue 3a1aHnii KOHTPOJIHLHON pabOTHI.




pabora Ne 1 .

4. JlaGoparopHnas | Pabota ¢ y4eOHUKOM, sabopaTopHbIM | MUKPOCKOI
paborta Ne2. obopynoBaHHEM, ITOBTOPEHHE IPABHII | CBETOBOM,
paboThI C nabopaTopHbIM | IU(POBOIA
000pyTIOBaHUEM.
5. Jlaboparopnas | Pabora c ydeOHHMKOM, sabopaTOpHBIM | MHKpPOCKOI
paborta Ne 3 . obopymoBaHHEM, IIOBTOPEHHE IPABHII | CBETOBOM,
paboThI C n1abopaTopHbIM | IU(POBOI
obopynoBanuem. [Ipurorosnenue tecra c
HCIIOJIb30BAHHE IPOAKIKEN.
Tema 3. | Kak unér xu3np Ha | @poHTaNbHAsT Oecema ¢ y4UTENEM,
Kuzneoeame | 3emie? pabora ¢ yueOHuUKOM, pabora C
JIbHOCMb TeTpajpto. BeipaniuBanue mieceHu.
Op2aHU3MO086
(25 u).
Kaxk @ponrtanpHas Oecema ¢  y4UTETeM,
Pa3MHOXKAIOTCS pabora ¢ yueOHuUKOM, pabora C
KHUBBIE TETPA/BIO.
OpraHUu3MbI?
Kaxk @ponrtanpHas Oecema ¢ y4yHTeIeM, | DICKTPOHHBI
Pa3MHOXKAIOTCS pabota ¢ yueOHUKOM, pabotra c | e TabIuIBl U
KUBOTHBIE? TETPaAbIO. TUTAKATHI.
Kaxk @ponrtanpHas Oecema ¢  y4HTETeM,
pa3sMHOXKaTCA pabora ¢ yueOHHMKOM, paboTa cC
pacrenus’? TETPabIo.
KonTponbnas Pemenue 3amanne KOHTPOJIBHOU PaOOTHI.
pabota Ne 2
Moryt mu | @poHTanpHas Oecenqa € y4MTENeEM,
pacTeHus pabora ¢ yueOHHMKOM, paboTa cC
IPOM3BOTUTH TETPAJBIO.
OTOMCTBO oe3
MIOMOIIH CeMsIH?
[TpakTrueckas Pabota ¢ yuebHukoMm, pabora c | Hudposas
pabora KOMHATHBIMH PAaCTEHUSMH. naboparopus
Nel [0 DKOJIOTUH
«Yxon 3a (matumk
KOMHATHBIMU OCBELLEHHOC
pacTEHHSIMI» TH,
BJIQKHOCTH U
TeMIeparyp
bI)
Pa6ora c
repOapHbIM
MaTepUaIoM
[TonBeném utorn . | Pabota B rpymnmnax.
Pabora ¢ pa3aTouHbIM MaTepHaIOM.
PabGota ¢ yueOHHMKOM, BBINOJIHEHHE
MUCHbMEHHOTO 3a/1aHusl.
Kax nutatotcs | @poHtaneHas Oecema ¢ yumrteneM, | OOHapyXeHH
pacteHus? pabora ¢ yueOHHMKOM, pabota cC |e




TETPAJIBIO.

XJIOPOILIACTO
B B KIETKax
pacTeHuii ¢
WCII0JIb30BaH
uem

1 (poBoro
MHUKPOCKOTIIA.
DNEKTPOHHBI
e Talbiumbl U
TTAKATHIL.

Toapko 1M JUCT
KOPMMT pacTeHue?

Cnymianue o0bsICHEHUN YUUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Pabora ¢ kapToukamu.

OO6HapyxeHu
e

XJIOPOILIACTO
B B KJIETKax
pacTeHuil ¢

MCTIOJIb30BaH
uem
1 (poBOro
MHUKPOCKOIIA.
DEeKTPOHHBI
e Tabiunel U
TUTAKATHI.
Kak nutatorces | Pabota B mapax. DJNEeKTPOHHBI
pa3HbIe @®poHTanpHas Oecemqa ¢ yddTesleM, | € TAOJIUIBI U
KUBOTHBIE? pabora ¢ yueOHHMKOM, paboTa C | IJIaKaThl.
TETPaAbIO.
JKuBble opraHu3Mel ONEKTPOHHBI
9 PaboTa ¢ pa3naTouHbIM MaTepUaJIOM.
3UMOI . N e TaOIuIbl U
Crnymanue oObsICHEHUH yuuTeNsl.
IUTaKaTBhI.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Kak MIATAIOTCS DIEeKTPOHHBI
PaboTa ¢ pa3maTOYHBIM MaTepUaAIOM.
napa3uThl? . e Tabauubl U
Cnymianue oObSCHEHUH yUUTENs.
TUTAKATHI.

CamocTodTenbHas paboTa ¢ y4eOHUKOM.

IToaBeném uroru .

Pabora ¢ pa3naTouyHbIM MaTepPHAIOM.
PaGota ¢ xapTo#i ypoka.
3akperieHue 3HaHMil 10 TeMe.
[ToaroroBka K KOHTPOJILHOM padoTe.

KonrponbHas Pemenue 3a1anuii KOHTPOILHON PaOOTHI.
pabota Ne 4 .

HyxHbl mu | Pabota ¢ pa3garouHbIM MaTepHasoM.
MUHepanbHbIe conu | PaboTa ¢ kapToif ypoka.

KUBOTHBIM u | becena ¢ yuntenem.

YEJI0BEKY? AHanu3 omuOOK, JOMYUICHHBIX Ha

KOHTPOJILHOM paboTe.

MoxHO M KUTH
0e3 BoanI?

Pabora ¢ pa3naTouyHbIM MaTepPHATIOM.
PaboTa ¢ xapTo#i ypoka.
becena c yuurenem.

MoxHo 1M KUTH
HE MUTASICH?

Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM.
Cnymraavie 00bsICHEHUN YUUTETIS.
CemuHapcKoe 3aHATHE.

OpoHTanpHas Oecea € YUHTEIEM,




padora ¢ yueOHWKOM, pabotra C
TETPAJBIO.
Kak MOxHO | @poHTanpHass Oecema C  ydHTETEM,
IOOBITH  JHEPTuIo | pabora ¢  ydeOHHMKOM, pabora ¢
JUISL JKU3HU? TETPAJbIO.
3auem xuBble | @poHTanpHas Oecema ¢ y4UTEJeM,
OpTaHU3MBI pabora ¢ yueOHWUKOM, pabora C
3aracarot TETPA/BIO.
nuTaTelbHbIE
BeniecTa’
Moo nu xuth u | @poHtanpHas Oecega ¢ yudTeNeM,
HE JbIIATh? pabora ¢ yueOHuUKOM, pabora C
TETPAJBIO.
Pabora ¢ mpoOIeMHBIMU CUTYaIIASIMHU.
Pa3zbop mpemmokeHHl 1O OXpaHe

IIPUPOJHBIX BHJIOB.

IlonBenem utoru .

[ToBTOpEHUE MPOHACHHOTO MaTepHala.
PaGota B mapax.

CamocTosaTenbHas pabota 1o
KapTOYKaM.
ITonroroBka K KOHTPOJIBHOM paboTe.
[ToaroroBka K | [IoBTOpEHME POIAEHHOIO MaTepHaa.
KOHTPOJIbHOU Pa6oTa B mapax.
pabore . CamocTosTenbHas pabota o
KapTOUYKaM.
IToaroroBka Kk KOHTPOJILHOI padoTe..
Hrorosas Pemenue 3a1anuii KOHTPOILHON PaOOTHI.
KOHTPOJIbHAS
pabora.
Pabora Haz | Pabota Han omubkamu.
omuOKamu. Paz36op 3amanuii KOHTPOJILHOU PabOTHI.
6 KJIACC (35 YACOB)
Ha3zeanue Tema ypoka OcHnoenbwie euovl deamenvnocmu | Ucnonvzos
pazoena ooyuarowuxcsa aHue
0bopyooea
HUA
uenmpa
«Touka
Pocmay
Hayxka o | LapctBoO becena ¢ yuurenem, pabota ¢ yueOHUKOM
pacmenusx — | Pactenus. U TeTpajblo. BrInogHEeHne MUCHMEHHOTO
oomanuka. Bneninee crpoenue | 3agaHusl.
(6u) 1 oOmmas
XapaKTePUCTHKA
pacTEHUN.
Mmuoroo6pa3ue PaGora ¢ yueOHuUKOM; pabora cC
KU3HCHHBIX GOpM | OMOJIOTHYECKUMHU TepPMUHAMH;

pacTEHUN.

dbpoHTaNbHAsS Oecena ¢ yYuTenem.




Kierounoe Pabora ¢ yueOHMKOM, mpeoOpa3zoBanue | MUKpoCKoOI
CTpOECHHE uHpopmanuu B ¢GopMy cxemMbl U | HU(POBOIA,
pacTeHUH. TaOJIHULIBL. MUKpoIpena
CoiicTBa bpoHTanbHAA OEecena ¢ yUUTEIEeM. patsl
pacTUTENIbHOMN PaboTa B rpynmax.
KJICTKH.
TkaHu pacTeHuUil. ®ponTtanpHas Oecema: ¢GopMupoBaHue | MUKpPOCKOM
NpPEJCTAaBICHUNA O TpPHU3HAKaX KHUBBIX | HU(POBOIA,
OpPraHU3MOB; IOJTrOTOBKA K IPOBEJECHUIO | MUKPOIIpEna
IPOCTOTO OTIbITa C JKUBBIMHU | PAThI
OpraHu3MaMH.
Cewms. YcnoBus PabGora ¢ yueOHukoM, BbImosHeHue | Pabora
pOpacTaHus nucbMeHHoro  3aganua.  Pabora ¢ | «CtpoeHue
CEMSH. 7abopaTopHbIM  O0OpYJOBaHHEM,  C | CEMEHHU
CeMEHaMU pacTeHUil. baconn»
[ToaroToBKa K KOHTPOJIBHOU paboTe. [udposas
nabopaTopus
10 HKOJIOTHUH
(matumk
OCBELLEHHOC
TH,
BJIQKHOCTH H
TemImeparyp
Bl).
ONEKTPOHHBI
e TaOIuIbLl U
TUJIAKATBI.
KonTponbsHas Pemenue 3amanuii KOHTPOJIBHOM PabOTHI.
pabota Nel.
Opzanwl Kopens, ero @ponTanpHas Oecema ¢ yuurteneMm, | MUKpockoI
pacmeHuil. CTPOEHHE U pabora ¢ yueOHHMKOM, pabora c | uudpoBoii,
(6u) 3HaueHue. AHaIu3 | TeTPajblo. MHKpOIIpena
KOHTPOJIbHOM AHanu3 KOHTPOJBHOM paboThl, pa3zbop | paThl.DNEKTp
paboTEHL. 3aJaHuN. OHHEBIE
TAa0IUNBI |
TUTAKATHI.
[ToGer, ero Pa6ota B rpymnmax. DJEeKTPOHHBI
CTPOEHUE U PaboTa ¢ pa3naro4HbpIM MaTepraIoM. € TaOIuIbl U
pa3BUTHE PaGota ¢ yueOHHMKOM, BBINOJIHEHHE | IJIAKATHI.
MUCHMEHHOTO 3aJ[aHM.
Jlucr, ero PaboTa B rpynmax. Mukpockor
CTpOEHUE U PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM. U poBOi,
3HA4YCHHE. PaGora ¢ ydeOHUKOM, BBIIOJHEHHE | MUKpOIIpena
MUCbMEHHOTO 3aJ[aHU. patsl.BayTpe
HHeEe
CTpOeHHuE
JMCTA.
Crebenb, ero Pab6ota B rpymnmnax. Muxkpockon
CTPOCHHE U PaboTa ¢ pa3naro4HbpIM MaTepraIoOM. nudpoBoi,
3HauYEHUe PabGota ¢ yueOHHMKOM, BBINIOJHEHHE | MUKPOIIpETa

IIUCBMCHHOI'O 3aJIaHU.

patsbl.




«Crebenn

OJIHOJI0JIbHBI
X u
JIBYJOJBHBIX
pacTeHui»
DNEKTPOHHBI
e TalbJumel U
TUTAKATHI.
[[BeToK, ero @poHTanpHas Oecema ¢ yddTeNIeM, | DJICKTPOHHBI
CTpOCHHE U pabora ¢ ydeOHUKOM, pabora C | e TabIUIBI U
3HAaYCHHE. TETPAJBIO. TJTaKaThL.
[Ton. @ponrtanpHas  Oecema ¢ y4yuTeleM, | DICKTPOHHBI
PaznooOpasue u pabora ¢ yuyeOHWUKOM, pabora ¢ | € TaOauIbl U
3HAUEHUE IUIOJIOB. | TETPAJbIO. TUTAKATHI.
OcHoenule MunepansHOe @pontaneHas Oecenma ¢ yuureneM, | [lubposas
npoyeccol NMUTaHWE pacTeHU | pabota ¢  ydeOHHMKOM, pabora ¢ | maboparopus
JcusHeOesame | Yl 3HAUEHUE BOJBL. | TETPA/bIO. M0 SKOJOTHH
JAbHOCMU [ToaroToBKa K KOHTPOJIBHOU paboTe. (matumk
pacmenuil. BIIQXKHOCTH,
(6 u) OCBEIIICHHOC
TH)
Kontponbnas Pemrenue 3ananme KOHTPOIBLHOU PaOOTHI.
pabota No2.
Bosgymnoe @ponrtanpHas  Oecema ¢ yuurenem, | Lludposas
NUTaHUE pacTeHu | pabota ¢  ydeOHMKOM, paboTa ¢ | 1aboparopus
— TETPAJBIO. M0 DKOJIOTHUH
doTocuHTE3. (maTumx
Ananuz YIJIEKHACIIOTO
KOHTPOJIbHOM rasa u
paboTHI. KHCII0pO/1a)
pixanue u oOMeH | @poHTanmbHass Oecega € ydyuTeseM, | DIEKTPOHHBI
BEIIIECTB Y pabora ¢ yueOHWUKOM, pabora C | e TabIuIbl U
pacTeHui TETPaabIo. TJTaKaThL.
PasmHoOXxeHMe n PabGota ¢ yuebHukoMm, pabora c | Hudposas
OTIJIOJIOTBOPEHHNE Y | KOMHATHBIMHU PAaCTCHUSIMH. nabopaTopust
pacTeHuM. M0 AKOJIOTHH
BererarusHoe (maTumx
pa3MHOKEHUE. OCBEILEHHOC
TH,
BJIQKHOCTH |
TeMmIeparyp
bl)
Pabora c
repOapHbIM
MaTepralIoM
Pocrt u passurue Pab6ota B rpymnmax.
pacTeHuil. PaboTa ¢ pa3naro4HbpIM MaTepraIoM.
PabGota ¢ yueOHHMKOM, BBINOJIHEHHE
MUCHbMEHHOTO 3a/1aHusl.
Mnozooopazu | Cucremaruka @ponTanpHas Oecema € YUHTEIEM,
e u pazeumue | paCTCHUH, € pabora ¢ ydeOHUKOM, pabora C




pacmumensvHo | 3HAYCHUE JUIS TETPaJbIO.
20 mupa. OOTaHUKHU.
(10 4)
Bonopocnu. Cnymanue oObsICHEHUH yUnTeNsL. Muxkpockon
MoxoBuaHbIE B CamocTrosTrenbHas paboTta ¢ yueOHUKOM. | U POBOH,
3abalikaabCKOM Pabora ¢ kaproukamu. MUKpoIpena
Kpae. patsbl.
(Omnoxiero
YHast
BOJI0POCIIb
XJIaMHUJJOMOH
ana,
Coaraym —
KIJIETOYHOE
CTPOCHUE)
[Tnaynsl, XBomu, | PabGora B mapax. DNEeKTPOHHBI
[TanmopoTHUKY Ha @poHTanpHas Oecemqa ¢ ydHTesleM, | € TAOJIUIBI U
npumMepe pabota ¢ yueOHuUKOM, paboTa C | [UIaKaThI.
3abaifkaabCKOoro TETPabIo.
Kpasi.
Otnen PaG DEKTPOHHBI
["onocemenHsie ab0Ta © pasAGTOMILIM MaTCPHATOM. € Tabnuibl U
Crnymanue oObsICHeHUI yUnuTeNs.
[TokpeITOCEMEHHBI CaMOCTOSTCIbHAS DA 6 IUTAKaThI.
paboTta ¢ yueOHUKOM.
© Ha TipuMepe [ToaroToBka Kk KOHTPOJIBHOMN paboTe. Pabora ¢
pacTeHuit repOapHbIM
3abaiikanbCcKoro MaTepHuaioM
Kpasi.
KonrtponbHas Pemenue 3a1anuii KOHTPOJIBLHON PaOOTHI.
pabota No3.
CemeiicTBa kacca | Pabota ¢ pa3aTOYHBIM MaTepUaIOM. DJEeKTPOHHBI
JBynonbHbIE PaGota c xapTo#i ypoka. € TaOIuIbl U
3abaiikanbCcKoro becena ¢ yunrenem. IUTaKaTBhI.
Kpas. AHamu3  ommOoK, JgomyuieHHbIX Ha | PaGora c
KOHTPOJIbHOM paboTe. repOapHbIM
MaTepUaIoM
CewmelicTBa Ki1acca Pa6 OIEKTPOHHBI
. aboTa ¢ pa3/laTOHBIM MATEPHATOM. R —
. Crnymanue 0ObsICHEHUH yunuTesl.
3abaifkanbCcKoro IUTaKAaTBhI.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Kpasi. Pa6ora c
repOapHbIM
MaTepHUaIoM
HcTtopuueckoe @ponTtanpHas Oecema ¢ y4UTEJeM,
pa3BUTHE pabora ¢ yueOHWKOM, paboTra C
pPacTUTENBHOTO TETPAJBIO.
Mupa.
KynetypHbie PaboTa ¢ pa3naro4HbpIM MaTepraIoM. DJIEKTPOHHBI
pacTeHus Pabota ¢ xaproii ypoka. e TabiuIbl U
3a0aiKkaabCKOro becena ¢ yuurenem. IJTaKaTEL.
Kpasi. Pabora c
repOapHbIM

MaTepHaoM




Haper Craporo u
Hogoro Cgera.

Pabota ¢ pa3maTouHBIM MaTEpHAIOM.
Crnymanue oObsICHEHUH yunuTeNs..
CemuHapCcKoOe 3aHSTHE.

@ponTtanpHas Oecema ¢ y4HTEJeM,
pabora ¢ yueOHWUKOM, pabora C
TETPaAbIO.
Ilpupoonwvie [TonsTre 0 @OponTanpHas Oecemqa € ydyHTeseM,
coobuecmea. | IPUPOIHOM pabora ¢ yueOHuUKOM, pabora C
3 u coo01ecTBe — TETPAJIbIO.
OHroreoLeHo3e U
JKOCHUCTEME.
CoBMmecTHas @ponTtanpHas Oecema ¢ y4UTEJeM,
JKU3Hb OPraHU3MOB | paboTa ¢  ydeOHHMKOM, paboTa ¢
B IIPHPOTHOM TETPA/BIO.
COOOILIECTBE.
Cwmena npuponubix | @poHTanpHass Oecema € yUUTENEM,
COOOIIIECTB U & pabora ¢ yueOHuUKOM, pabora C
MPAYUHBL. TETPAJBIO.
Pabota c mpobieMHBIMU CUTYALIUSMHU.
Pa3bop mpemioxeHuit 1Mo  oxpaHe
MPUPOJIHBIX BUJIOB.
3akpennenue. | lloaroroska [ToBTOpEHME MPOHACHHOTO MaTepHaa.
4u4) UTOTOBOM Pa6oTa B mapax.
KOHTPOJILHOMH CamocrosTenpHas pabota o
pabore. KapTOYKaM.
[ToaroroBka Kk KOHTPOJILHOU paboTe.
[ToaroroBka k [ToBTOpEHME MPOIiIEHHOTO MaTepuaa.
HUTOTOBOM PaGoTa B mapax.
KOHTPOJIbHOMN CamocTosaTenbHas pabota o
pabore. KapTOUYKaM.
ITonroroBka K KOHTPOJIBHOU padoTe..
Nrtorosas Pemenue 3amanuii KOHTPOJIHHOM PabOTHI.
KOHTPOJIbHAS
pabora.
Ananuz Pabota Hax ommbkamu.
KOHTPOJIbHOU Pa30op 3ananuii KOHTPOJIBHOMN PabOTHI.
paboTHI.
7 KIIACC (70 YACOB)
Ha3zeanue Tema ypoka OcHnoenbvie euovt deamenvnocmu | Ucnonwvzos
pazoena ooyuarowuxcsa anue
0bopyooea
HUA
uenmpa
«Touka
Pocmay
3oo0n02cun - 3oonorust - | becena ¢ yuurenem, pabora ¢ yueOHUKOM
HayKa 0 | HayKa 0 | u TeTpaapio. BeImomHEHNE TUCEMEHHOTO
HCUBOMHBIX ’KHBOTHBIX. 3aaHusl.




(5w

Cpensi PaGora ¢ yueOHuKOM; pabora cC
KU3HH W MecTa | OMOJIOTHYECKUMU TEPMUHAMH;
oOuTaHus bpoHTanbHAA Oecena ¢ yUUTEIEeM.
KHUBOTHBIX.

B3anmocsssu
YKHUBOTHBIX B
npUpoJe.

Knaccuduk | Pabora ¢ yueOHMKOM, mpeoOpa3oBaHHE
alysl JKUBOTHBIX U | HHPOpMauu B (opMy CXEeMBI.

OCHOBHBIC (bpoHTaNIBHAS OEceaa ¢ yUUTEIICM.
cucremarnyeckue | PaGorta B rpymnmax.
TPYIIIBI.

Baugaue yenoseka
Ha KUBOTHBIX.

Pabota B rpynmnax.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE
MUCHMEHHOTO 3aJ[aHUSI.

Kparkas ucropust

Pabota B rpynmnax.

pa3BUTHSA Pabora ¢ pa3aTouyHbIM MaTepHaIoM.
300JI0THH. PaGota ¢ yueOHHMKOM, BBINOJIHEHHE
MUCBbMEHHOTO 3a/1aHusl.
Cmpoenue Knerka. Pabota ¢ ydeOHMKOM, mpeoOpa3oBaHue | MUKpockon
mena uHpopmaiuu B popmMy TaOITUIIBI. uudpoBoi,
HCUBOMHDBIX bpoHTanbHAA Oecena ¢ yUUTEIeM. MUKpoIpena
(4 u). Pabora B rpynmnax. patsbl.
Tkanu. @ponTtanbHas  Oecena ¢ yuurteneM, | MUKpocKom
pabota ¢ yueOHuUKOM, pabora c | uudpoBOH,
TETPAJBIO. MUKpoIpena
paThl
Opransl 1 cucteMsl | Pabota B rpymnnax. Muxkpockon
OpTraHoB. Pabora ¢ pa3aTouHbIM MaTepHaIoM. 1 (poBOH,
PabGota ¢ yueOHHMKOM, BBINOJIHEHHE | MUKPOIIpENna
MUCHbMEHHOTO 3a/1aHusl. paThl
KoHntponbHas Pemenue 3a1anuii KOHTPOJIBLHOM pabOTHI.
pabota Nel
Iloouapcmeo | Tun Capkonossie, | PabGora B rpynmax. Muxkpockorn
Ilpocmeitmue | KryTUKOHOCIIBI. PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM. U poBOI,
(5 u). Knacc PaGota ¢ y4eOHHMKOM, BBIMOJHEHHUE | MUKPOTIPEIa
CapkonoBsle. MMCBbMEHHOTO 3a/1aHusl. patsl (ameba
Pabota ¢ MUKpOCKOIIOM.
Kitace @pontanpHas Oecema ¢ yuurteneM, | MUKpocKoI
KryTukoHoCLBI. pabora ¢ yueOHuKOM, pabora c | uudpoBoii,
TeTPabo. MHKpoIpena
parsl.
(aBrIICHA

3eJIeHast)




Tun Uudyzopus. O®ponTtanpHas Oecega ¢ yudrteneM, | MHUKpPOCKOM
pabora ¢ yueOHuKOM, pabora c | uudpoBoii,
TETPAJBIO. MUKpoIpena
parsl.
(nHbY30pHST)
JlaboparopHas IIpurorosnenue Mukponpenapara. Mukpockorn
pabota Nel PaboTa ¢ MEKpOCKOTIOM. nuudpoBoi,
MUKpoIpena
patsbl.
MHuoroob6pasue Pabota B rpynnax. nabopaTopHO
POCTEHIIINX. Pabora ¢ pa3naTouyHbIM MaTEpPHUATIOM. e
[Mapasutnueckue PaGota ¢ yueOHHMKOM, BBINOJIHEHHE | 0OOPYAOBaH
npocTeiue. MUCHbMEHHOTO 3a/1aHusl. ue.
DNEeKTPOHHBI
€ TaOJIHIIbI
Iooyapcmeo | Tun @ponTanpHas Oecema ¢ yudmreneM, | MUKPOCKOI
Mnozoxknemo | KumeunononoctH | pabora ¢ ydeOHuMKOM, pabotra ¢ | HU(PPOBOIA,
YHble bIE. TETPaAbIO. MUKpOIpena
ocusomuule (3 paThbl.
u). (BHYTpEHHEE
CTpOCHHE
TUAPBHI)
Mopckue @OponTanpHas Oecemqa € y4yHTeleM,
KHUIIIEYHOTIOJIOCTHBI | paboTa ¢ yuyeOHUKOM, paboTra cC
e. TETPaabIo.
KonTposbnas Pemenue 3amanuii KOHTPOJIHHOM pabOTHI.
pabota Ne2
Tun: Ilnockue | Tun Ilnockue PaGota B rpynmnax. 1ab0paToOpHO
uepeu. YEepBHU. Pabora ¢ pa3naTouyHbIM MaTepPHAIOM. e
Kpyznoie PaGota ¢ y4eOHMKOM, BBINOJHEHHUE | 00OPYIOBAH
uepeu. MUCbMEHHOTO 3aJ[aHHU. ue.
Konvuamuie DNEeKTPOHHBI
yepeu (6 u). € TabJIUIIBI
Pa3znoobOpazue @ponTtanbHas Oecera ¢  yyUTEJeM,
IUIOCKUX YepBeit pabota ¢ yueOHuUKOM, pabora cC
3abalikaabCKOTo TETPAJBIO.
kpas. CocanplIuku
1 TICTTHH.
Tun kpyrisie Crnymanue oObsICHEHUH yuuTesl. 1abopaTopHO
YEepBU. CamocrosTenbHas paboTa ¢ yueOHUKOM. | €
Pabora ¢ kapToukamu. o0opynoBaH
ue.
DJIEKTPOHHBI
€ TaOJIHIIbI
Tun konp4aTeIe PaGoTa B mapax. 1a00paTOPHO
YEepBU. @ponTtanbHas Oecera ¢ y4yuTeneM, | €
pabora ¢ yueOHWUKOM, pabora ¢ | o6opymOBaH
TETPaabIO. ue.
DJIEKTPOHHBI
¢ TaOJIUIIBI

Knacc
MainoueTHHKOBLIE

PaboTa ¢ pa3naToYHBIM MaTepUaAIOM.




YEPBU. Cnymraavie 00bsICHEHUN YUUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
JlaGopaTopHas PaGota ¢ yuyeOHHMKOM, pa3IaTOYHBIM | JIAOOPATOPHO
pabota Ne2: MaTepUaIoM. e
Buemnee u Pabora ¢ MukpormpemnapaTamu. o0opynoBaH
BHYTpEHHEE PaboTa ¢ 610IOTHYEeCKUM PUCYHKOM. ue,
CTpOCHHE MUKpoIpena
KOJIbYaThIX YEPBEH. parthbl.
Tun Oo6was Pabota ¢ pa3aTouyHbIM MaTepHAIOM.
Monnrwcku XapaKTEPUCTUKA PaGota c xaprtoii ypoka.
(6 u). Trna MoJUTIOCKH. becena ¢ yuurenem.
Kiacce
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
bproxonorue Cr 6 N
yIaHue 0ObsICHEHUH yIuTensl.
MOJUTIOCKH. CamocTosaTenbHas paboTa ¢ y4eOHUKOM.
Kiace @ponrtanpHas Oecema ¢  y4UTETeM,
JIBycTBOpUaThIE pabora ¢ yueOHuUKOM, pabora C
MOJLTIOCKH. TETPaAbIO.
JlaGopaTopHas Pabora c¢ yueOHukoM, pazmarounsM | [ludposoit
pabota Ne3 MaTepUaIOM. MHUKPOCKOII,
«Buemnee u Pabora ¢ MukpomnpemnapaTamu. nabopaTopHO
BHYTpECHHEE PaboTa ¢ 610IOrHYeCKUM PUCYHKOM. e
CTpOEHHE Tesa o0opynoBaH
JIBYCTBOPYATHIX ue. Braxubie
MOJUTIOCKOB. npemnaparsl,
KOJIJICKIHH
paKoBUH
MOJITIOCKOB.
ONEKTPOHHBI
€ TabJIUIIbI
Knacc Pabora ¢ pa3naTouyHbIM MaTepPHAIOM.
l'onoBoHoOTHE @ponTtanpHas Oecema ¢  y4UTETeM,
MOJLTIOCKHU. pabota ¢ yueOHuUKOM, pabora C
terpanabto. [loAroroBka K KOHTPOJBHOMU
pabore.
KonTponbsHas Pemenue 3amannii KOHTPOJIHLHOM PabOTHI.
pabota Ne3.
Tun Kiacc @ponTtanpHas Oecema ¢  y4UTEJeM,
Ynenucmonoez | Pakoobpasnble. padora ¢ yueOHWKOM, paboTra C
ue (7 u). Amnanus TETPABIO. Amnanuz KOHTPOJIBHOU
KOHTPOJIbHON paboThLI.
paboTHI.
Kitace @ponTanpHas Oecenqa € y4yHTENeM,
[TaykooOpa3Hsble. pabora ¢ yueOHHMKOM, paboTra cC
TETPaabIO.
Pabota ¢ mpoOIeMHBIMU CUTYAIIUSIMU.
Pa3bop mpemioxeHuit mo  oxpaHe
MIPUPOIHBIX BUJIOB.
Kmacc Hacekompie. | @poHTasibHas Oecema ¢ yuuteneM, | ['epOapHbIid
pabora ¢ yueOHHMKOM, paboTra C | Marepuail —
TETPAJBIO. CTPOEHHE




HaCCKOMOI'0

Tunsl pa3BuTUs I'epOapHbrii
Pabota ¢ pa3naTOYHBIM MaTEpUAIOM.
HAaCEKOMBIX. . Marepuan —
Cnymanue oObACHEHUH yUUTEs.
THUIIBI
CamocrosTenpHas paboTa ¢ yueOHUKOM.
pa3BUTHS
HACEKOMBIX
[Tuensl u MmypaBpu | PaboTa B rpymnmax.
— O0IIIECTBEHHBIE PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
HAacEeKOMBbIE. PaGota ¢ yueOHHMKOM, BBINIOJIHEHHE
[Tonesnsie MUCHMEHHOTO 3aJ[aHU.
HAaCEKOMbIe [TpocmoTp BuAEOpHIBMA.
3abalikaabCKOro Pabora ¢ npe3enTanueil.
kpas. Oxpana
HACEKOMBIX.
Hacexomsble —
PaboTa ¢ pa31aTOYHbIM MaTepUaJIOM.
BpEIUTENN C .
JylIaHue OObSICHEHUIA YIUTEIIS.
KYJIBTYPHBIX
. CamocrosTenbHas paboTa ¢ yueOHUKOM.
pacteHuii u .
[ToaroToBKa K KOHTPOJIBHOU paboTe.
HEPEHOCYUKH
3a00JieBaHU
4eJI0BEeKa.
KonTponbsHas Pemenue 3ananuii KOHTPOJIBHOM PaObOTHI.
pabota Ne4.,
Tun OO61ue npu3HaKu
HHe 1P PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
Xopoogvie XOpIOBBIX C .
JylIaHue OObACHEHUN yIUTEs.
(6 u). JKMBOTHBIX.
CamocTodTrenabHas paboTa ¢ y4eOHUKOM.
Hanknacc PoiOBbI. Pa6ota B rpymnmax. Biaxxubie
PaboTa ¢ pa3maTOYHBIM MaTepUaAIOM. npernapaTsl
Pabora ¢ ydeOHUKOM, BbITIONHEHUE | «PBHIOBI»
MUCHMEHHOTO 33JIaHMUS.
BuyTtpennee @ponTtanbHas  Oecena ¢ yuuresneM, | Bnaxusle
CTPOCHHUE PHIOHI. pabora ¢ yuyeOHWUKOM, paboTa c | mpemaparbl
TeTPaabIo. «PBIOBD.
Monens —
CKeJIeT pbIO
OcoOenHoctu @poHTanpHas Oecemqa € y4yHTEJeM,
pasMHOXKEHus ppi0. | pabota ¢  ydeOHMKOM, pabota ¢
TETPAIbBIO.
OcHoBHbIE Pab6ota B rpymnmax.
cucrematndeckue | Pabota ¢ pa3gaTodHbIM MaTepHATIOM.
IPYMIIBI PBIO. PaGota ¢ yueOHHMKOM, BBINOJIHEHHE
MUCHMEHHOTO 3aJ[aHM.
[IpomsIcioBBIE
5 PaboTa ¢ pa3maTo4HBIM MaTepUaIOM.
BIOBI .
DBIDBT Crnymanue oObSCHEHUH yIUTEs.
3abalikaabCKOro
CamocrosiTenpHas padoTa ¢ yueOHUKOM.
Kkpas. Ux
UCIIOJIb30BaHUE U
OXpaHa.
Knacc Mecra obutanus u

PaboTa ¢ pa3iaTOYHBIM MaTepUaIOM.




3emHo0600HbBIE
, unu
Amepuouu (4
y).

CTpOCHHUE
3€MHOBO/JHBIX.

Cnymraavie 00bsICHEHUN YUUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.

Ctpoenue u PaboTa B rpynmax. Brnaxnsie
JESTENIbHOCTD Pabora ¢ pa3aTouHbIM MaTepHaIoM. Ipenaparsl
BHYTPEHHHUX PaGora ¢ ydeOHUKOM, BBbIOJHEHUE | «3E€MHOBOIH
OpraHoB. MMCBbMEHHOTO 3a/1aHusl. bIe»
I'omoBoW LUK
Pabora ¢ pa3iaTouHbIM MaTepHaIoM.
JKU3HU U .
Crnymanue 0ObsICHeHUH yuuTesl.
IIPOUCXOXKIECHNE
CamocrosTenpHas paboTa ¢ yueOHUKOM.
36MHOBO/IHBIX.
MHuoroob6pasue u
3HAUYEHHE
36MHOBOJHBIX
3abaiikaabCKOTo
Kpasi.
KoHntponbHas Pemmenue 3ananuii KOHTPOIBHOM PabOTHI.
pabota NoS.
Knacce Buemnee crpoenue | @ponranpHas Oecega ¢ yuuTeleM,
Ilpecmobikato | 1 CKelleT pabora ¢ yueOHUKOM, pabotra C
wuecsa, uaU | IPECMBIKAIOUIUXCS. | TETPAbIO.
Penmunuu (3 | Ananuz
). KOHTPOJIBHOU
paboTHL.
Buyrtpenunee Pa6ota B rpymnmnax. Biaxxubie
CTpOEHHE U Pabora ¢ pa3naTouHbIM MaTepHanIoM. npenapaTsl
KusHenesTenbHocT | Pabota ¢  yueOHuMKoM, BbimoiHeHue | «[Ipecmbika
b MUCHbMEHHOTO 3a/1aHusl. FOLLUECS
MIPECMBIKAIOIIHUXCS.
MHoroob6pasue u
Pabora ¢ pa3aTouHbIM MaTepHaIoM.
3HaUEHUE .
Crnymanue oObsICHeHUI yUnTeNs.
IIPECMBIKAOLIUXCSI
. CamocTtosaTrenbHas paboTa ¢ y4eOHUKOM.
3abaiikaabCKOTo
Kpas. [lpeBHue
IIPECMBIKAIOLIUECS.
Knacc | Cpena obutanust u | @poHtanbHass Oecema ¢ yuutenem, | Uydeno
IImuyn BHEIIIHEE CTpoeHHe | pabota ¢  ydyeOHMKOM, pabota ¢ | [ITHusl,
(8 u). TMITHII. TETPAJIbIO. [Tepps
MITULIBI,
MHUKpOTIperna

patel «llepbs
TITHLD

OnopHo-
JIBUTaTEIbHAs
CHUCTEMA MTHILI.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
Crnymianue oObSICHEHUH yUUTEIIs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.

Ckener
roxyos

Bnytpennee
CTPOEHHE NTHILI.

Pab6ota B rpymnmnax.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
PaGota ¢ yueOHHMKOM, BBINIOJIHEHHE
NMCBMEHHOTO 33/1aHMUsL.




PasmHoOxeHue 1
pa3BUTHE NTULI.

@ponTtanpHas  Oecema ¢ yUHTENEM,
pabora ¢ yueOHWUKOM, pabora C
TETPaabIO.

I'onoBoii
JKU3HEHHBIA  ITUKJI
u CE30HHELIE

SBIIEHUSA B >KHU3HU
IITHII.

Pabota ¢ pa3gaTouHBIM MaTepHAIOM.
Cnymanue oObsICHEHUH yunuTeNsl.
CamocrostenpHas paboTta ¢ y4eOHHKOM.

MHuoroob6pasue Pabota B rpynnax.
NTHIL PaboTa ¢ pa3naTo4HbIM MaTepUaIoOM.
3a0alikaabCKOro PabGota ¢ yueOHHMKOM, BBINIOJIHEHHE
Kpasl. HMUCbMEHHOTO 3aJ[aHHU.
3HayeHue u oxpaHa | @ponTanpHas Oecena € y4dMTENEM,
NITHIL. pabora ¢ yueOHUKOM, pabora C
[Tpoucxoxnenue TeTPabIo.
OTHII.
KonrtpomnbHas Pemenue 3a1anuii KOHTPOJIBHON PAOOTHI.
pabota Nob.
Knacc Bhemnee crpoenue | Pabora B rpynnax.
Mnexonumato | miiekonurtaroumx. | Pabora ¢ pa3natouHbiM MatepragioMm.
wue, unu | Cpespl )KU3HU U PaGota ¢ yueOHHMKOM, BBINOJIHEHHE
3eepu (10 u). MecTa OOMTaHUS. IMACHEMEHHOTO 3aIaHu.
Buyrtpenunee @ponTtanbHas  Oecena ¢ yuurtesneM, | Bnaxusle
CTpOCHHE pabota ¢ yueOHuUKOM, pabora cC | mpemnapaTsl
MJIEKOIIUTAIONUX. | TETPA/bIO. «Kpomuk»,
CKeJeT
MJIEKOITUTAIO
IEeT0

Pa3zmHOXeHue u

Pabora ¢ pasgaTOYHbIM MAaTCPUATIOM.

pa3BuTHE .
Crnymanue oObsICHEHUH yuuTeNs.
MJIEKOTIUTAIOIIUX.
. CamocTtosaTenpHas padoTa ¢ y4eOHUKOM.
I'onoBoii
YKU3HEHHBIN [UKIL.
IIpoucxoxnenue @ponTanpHas Oecenqa € y4yHTENeM,
MJICKOMHUTAIOMIUX. | pabota ¢  ydeOHHMKOM, pabora ¢
MiekonuTaronye TETPAIBIO.
3a0alKabCKOTO
Kpasi.
Briciue, unu
Pabora ¢ pa3naTouyHbIM MaTEepPHATIOM.
[InanenTapusie, o
Crnymanue 0ObsICHEHUH yunuTes.
3BEpHU:
p CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
Hacexomosgusie
PaboTa B rpynmax.
Pykokpslible,
Pabora y nocku.
I'pe13yHEBI M
3aifnieoOpasHeIe,
XUIIIHBIE.
JlacTonorue u Pabora B rpymnmax.
Kutoob6pasusie. PaboTa ¢ pa3naro4HbsIM MaTepraIoOM.

PabGota ¢ y4eOHHMKOM, BBINOJIHEHHE




IIUCBMCHHOTI'O 3aJIaHU.

HapHOKOHBITHBIe n

HenapHoKOIBITHBI
e.

PaboTa B rpynmax.

PaboTta ¢ pa3naTOYHBIM MaTEpUAIOM.
Pabota ¢ y4eOHMKOM, BBITIOJHECHHE
MUCHbMEHHOTO 3a/IaHus.

Xob6otubie. OTpsin

Pabota B rpynnax.

[Tpumartsr. PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
PaGora ¢ y4eOHUKOM, BBIIOJHEHUE
MUCHMEHHOTO 3aJ[aHUS.
DKOJIOTMYECKUE
PabGoTa ¢ pa3naTOYHBIM MaTEpUAIOM.
TPYIIIIBI C .
JyHIaHue OObSICHEHUIA YIUTEI.
MJICKOTTUTAFOIIUX.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
3HaueHue
MJICKOITUTAFOIIIIX
JUISL 9eJI0BEKa.
KonrpomnbHast Penrenue 3ananuii KOHTPOJIBLHOU PAOOTHI.
pabota No7.
Pazeumue JlokazarenbcTBa
PaboTa ¢ pa3aTOYHBIM MaTEpUAIOM.
HCUBOMHO20 | BOJIOLUU C .
JylIaHue OObSICHEHUIA YIUTEIIS.
mupa Ha | KMBOTHOTO MUpA. | ~
aMOCTOSITENIbHAs paboTa ¢ y4eOHUKOM.
3emane (1 u). VYuenne U.
HapBuHa 06
HBOJTIOIHH.
3aknwuenue | 3akperuvieHue u [ToBTOpEHME MPOHAEHHOIO MaTepHaa.
2u) CHCTEeMaTH3aIns PaGoTa B mapax.
3HaHUH 10 Kypcy CamocrosTenbHas pabota o
O6uonoruu 7 KapTOUYKaM.
KJacca. IToaroToBka K KOHTPOJBHOU paboTe.
Hrorosas Pemenue 3a1anuii KOHTPOILHON PabOTHI.
KOHTPOJIbHAS
pabora.
8 KIIACC (70 YHACOB)
Hazeanue Tema ypoka OcHnoenvie euovl deamenvnocmu | Ucnonwvzos
pazoena ooyuarowuxcsa aHue
0bopyooea
HUA
uenmpa
«Touka
Pocmay
Opzanusm Hayku 00 | becena ¢ yunrenem, pabota ¢ ydeOHUKOM
yenoeeka. OpraHuzmMe U TeTpa/blo. BrlnogHeHne MUCHMEHHOTO
Oowuii YyeJIoBeKa. 3aJjaHMS.
0030p(6 u).
Crpykrypa Tema. | Pabora ¢  ywyeOHukom; pabota ¢
Mecro 4enoBeka B | OMOIOTHYECKUMHU TEpPMUHAMH;

JKMUBOM IPUPOJIE.

dbpoHTaNbHAsS Oecena ¢ yYuTenem.




Knerka: crtpoenue, | Pabora ¢ ydeOHUMKOM, mpeoOpazoBaHue | MUKPOCKOI
XUMHUYECKHUI uHpopManuu B GopMy TaOJIULIBL. U poBOIA,
COCTaB u | ppoHTaNIbHAS Oecena ¢ yUUTETIEM. MUKpoIpena
xu3HenesTensHocT | Pabota B rpymnmax. parsl,

b. J1a00paTOPHO
e
o0opynoBaH
ue

Tkanu. PaboTa B rpynmax. Muxkpockorn

Pabora ¢ pa3iaTouHbIM MaTepHaIoM. U poBOIA,

PaGota ¢ yueOHHMKOM, BBINIOJIHEHHE | MUKPOIIpENa

MUCHMEHHOTO 3aJ[aHUS. parsl,
J1a00paTOPHO
e
o0opynoBaH
ue

Cuctems! opranoB | Pabota B rpynnax.

B OpTaHU3Me. Pabota ¢ pa3maTOYHBIM MaTEpUAIOM.

YpoBHU PaGota ¢ yueOHHMKOM, BBINOJIHEHHE

OpraHu3aIH MUCHMEHHOTO 3aJ[aHU.

OpraHusma.

HepsHnas u

ryMopaJibHas

peTyIsIusL.

IIpaxTrueckas Pabora B mapax. BrinonHeHue 3anaHuii

pabora Ne 1. MPAKTUYECKON pabOTHI.

«Ilony4yenue Odopmiienue paboTel, GopMynupoBaHue

MUTaTEILHOTO BBIBOJIOB.

peduekca u

YCIIOBHH,

BBI3BIBAIOLINX €T0

TOPMOKCHHE.

Onopno- Ckener. Ctpoenue, | ®pontanpHas Oecema ¢ yuureneM, | Pabora c
oguzamenvha | COCTAB u | pabota ¢ yueOHUKOM, paboTra C | MyJSKOM
A cucmema(8 | cCOeNMHEHHE TETPAJbIO. «Ckerner
u). KOCTEH. yeJoBeKay
nabopaTopHO
e
o0opynoBaH
ne TSt
MPOBEICHUS
OTIBITOB.
ONEKTPOHHBI
e TaOIuIbl U
TUJIAKATBI
Ckener ronoBbl u | PaGota B rpymnmnax. Pa6ora c
TYJIOBHIIIA. PaboTa ¢ pa3aTOYHBIM MaTepUaAIOM. MYJISDKOM
Pabota ¢ yueOHHMKOM, BbIMoONMHEHUE | «CKeNeT
MUCbMEHHOTO 3aJ[aHUS. YEJIOBEKa»
DJIEKTPOHHBI

e Tabiunel U
[LUIAKATHI




Ckener O®ponTtanpHas Oecema ¢ yumreneM, | PaGora c
KOHEYHOCTEH. pabora ¢ yueOHHMKOM, paboTra C | MyJISDKOM
TETPAJIbIO. «Ckerer
YEJI0BEKa»
DJIEKTPOHHBI
€ TaOJNHIbI |
TTaKaThl
Ilepass  momois | PabGota B rpymnmax.
npu TpaBmax: | PaboTa ¢ pa3gaTodyHbIM MaTepuaiom.
pacTsHKeHUN PabGota ¢ yueOHHMKOM, BBINOJIHEHHE
CBS30K, BBIBUXaX | MMCbMEHHOTO 33IaHHUS.
CYCTaBOB,
repeomMax KOCTEeH.
MpIb!. O®ponTtanpHas Oecega ¢ yuurteneM, | MHUKpOCKOM
paborta ¢ yueOHuUKOM, pabora ¢ | uUdpPOBOH,
TETPaAbIO. MHUKpOIperna
paThl
MBILIEYHOH
TKaHH.
DEeKTPOHHBI
€ TaOJIHIIbI
Pabora mprm. @ponrtanpHas  Oecema ¢ yuwreneM, | Lludposas
pabota ¢ yueOHuUKOM, pabora c | maboparopus
TETPaAbIO. o
buznonoruu
(maTumx
CHJIOMED)
Hapymenns @poHTanpHas Oecenqa € y4uMTENeEM,
OCaHKHU u | pabota ¢ yueOHMKOM, pabota C
TUTOCKOCTOIIHE. TETPaAbIO.
Pa3Butne omnopHo-
JIBUTATEIbHOMN
CHCTEMBI.
KonTposbnas Pemenue 3amannii KOHTPOJIHHOM pabOTHI.
pabota Nel.
Kpoevo. Buytpennss cpena. | ®ponrtanpHas  Oecema ¢ yuuresneMm, | MUKpOCKOI
Kpoeooopawe | 3nauenue xkpoBu u | pabora ¢  yueOHMKOM, pabota C | HU(POBOH,
Hue ee cocTaB. AHaJIN3 | TETPAAbIO. Ananns KOHTPOJIBHOW | MUKpOTIpera
(8 u). KOHTPOJIbHOM paboTHL. paThl
paboTHI.
NmvmynHTET. @ponTtanpHas Oecera ¢  y4UTEJeM,
padora ¢ yueOHWKOM, paboTra C
TETPaAAbIO.
Crpoenue u pabora | Pabora B rpynmnax.
cepaua. Kpyru | PaGoTa ¢ pa3naro4HbsiM MaTepruagoMm.
KpoBooOparienus. | Pabota ¢ y4eOHHMKOM, BBINIOJIHEHUE
JBmkenune TUMQbI. | TUCBMEHHOTO 3aaHus.
JBwxenue kposu | Pabora B mapax. Beimomnenue 3amanuii | Lludposas
o cocynam. | MPaKTHYECKOU pabOTHI. nabopaTopus
[TpakTuueckas Odopmienue paboTel, GopMyIHpOBaHUE | TIO
pabota No2. BBIBOJIOB. ¢buznonoruu




(matumk

YyCC
Perynsaumst pabotel | @poHTasibHas Oecema ¢ yuuteneM, | [{udposas
cepana u | pabota ¢ ydeOHWUKOM, pabota c | mabopaTopus
KPOBEHOCHBIX TETPaJbIO. 1o
COCYZIOB. ¢buznonoruu
(apTepuanpH
oro
JIaBJICHUS )
[Ipenynpexnenne | Ciaymanue 0ObSICHEHUN YUUTENS.
3a0o0eBaHUM CamocrosiTenpHas padoTa ¢ yueOHUKOM.
cepana u cocynoB. | Pabora ¢ kapToukamu.
Ilepas  momomis | PaboTa B mapax.
npu @ponrtanpHas Oecema ¢ y4UTETeM,
KPOBOTCUYCHHSX. pabora ¢ yueOHuUKOM, pabora C
terpaablo. [loaroroBka K KOHTPOJIBHOU
pabore.
Kontponbnas Pemenue 3aanuii KOHTPOJIbHOM pabOTHI
pabota No2.
Jlvixamensna | 3HaueHUe PabGora ¢ yueOHUKOM, pa3AATOUYHBIM
a cucmema(6 | npixanusa. Oprasbl | MaTepUaIOM.
y). neixanusi. Axamus | PabGorta ¢ mpenaparamu.
KOHTPOJIbHOMN AHann3 KOHTPOJIbHOM paboTHI.
paboTHhL.
Crpoenne unerkux. | Pabota ¢ pa3gaTouHbM MaTepHaIOM. [Hudposas
l'azoobmen B | PaGora ¢ kapToit ypoxa. nmabopaTopus
JIETKUX U TKaHSX. becena c yuurenem. 10 HKOJIOTUH
(maTumx
OKHCH
yriaepoaa,
KHCJIOPOAa,
BJIQKHOCTHU
Aprxarenbnas PaboTa ¢ pa3maTOYHBIM MaTepUaAIOM.
crerema. Crnymanue oObsICHeHUI yUnuTeNs.
CamocrositenpHas paboTa ¢ yueOHUKOM.
Perynsus @ponTtanpHas Oecera ¢  y4UTEJeM,
JIBIXaHHSI. pabora ¢ yueOHWKOM, paboTra C
TETPaAbIO.
bone3snn opranos | PaGoTa ¢ pa3gaToyHbIM MaTepuaiom. Hudponas
neixanuss u ux | OpoHranpHas Oecema ¢ yuureseM, | labopaTopus
npeaynpexaeHne. | pabora ¢ ydyeOHMKOM, paboTa C | [0 IKOJOTHH
l'uruena apIxanus. | TETPaabIo. (maTumx
OKHCH
yrieposaa)
naboparopus
o
buznonorNN
(maTumk
Y4acTOThI
JIBIXAHUS)

Ilepgasi  momoIb

PaboTa ¢ pa3iaTOYHBIM MaTEpUAIOM.




npu  nopaxenun | OpoHranpHas Oecega ¢ yuHTeNeM,
OpraHoB JpIXxaHud. | pabota ¢  ydyeOHMKOM, paboTa ¢
TETPAJBIO.
Iuwesapume | 3Hauenue nuimu u | Pabota ¢ pa3gaTodyHbIM MaTepuaioM. DNEKTPOHHBI
JIbHAA €e COCTaB. @ponranpHass Oecegqa C  yuureseM, | € TaOIULbI U
cucmema(8 u). pabora ¢ yueOHUKOM, paboTa C | IJTaKaTHI
TETPAJBIO. Hudponas
nabopaTopus
[0 SKOJOTHH
(matuuk pH
Opransbl ®poHTanpHas Oecema € YUHTEIEM,
[UIIEBApEHUS. pabora ¢ yueOHHMKOM, pabota cC
TETPAJIbIO. Ananus KOHTPOJIbHOU
paboTHI.
3yOBbl. @ponTanpHas Oecemqa € y4yHTETeEM,
pabora ¢ yueOHUKOM, paboTra C
TETPAJIBIO.
PaboTta ¢ mpo0IeMHBIMU CUTYalASIMHU.
Pa3zbop mpemmokeHHil 1O OXpaHe
MIPUPOJTHBIX BUJIOB.
[TumeBapenue B | ®ponranpHas Oecema ¢ yuurenem, | Ludposas
pPOTOBOM MOJIOCTH U | pabota ¢  ydeOHHKOM, pabora c | mabopaTopus
B XKeIyJIKe. TETPAJIBIO. M0 SKOJOTHH
(matuuk pH
IIumeBapenue B
PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
KHAIICYHUKE. o
Crnymanue oObsICHEHUH yuuTeNs.
BcaceiBanue
CamocrosTenbHas paboTa ¢ yueOHUKOM.
MUTATEIBHBIX
BEIIECTB.
Perynsuus Pabota B rpynmnax.
MUILEBAPEHUS. PaboTa ¢ pa31aTOYHBIM MaTepUaAIOM.
PaGota ¢ y4eOHMKOM, BBITIOJHEHUE
MUCbMEHHOTO 3aJ[aHuU.
[TpocMmoTp Buaeoduabma.
Pabora c mpesenrarueil.
3aboneBaHus p
aboTa c pa3gaTOYHbIM MaTEPUAJIOM.
OpraHoB .
Crnymanue oObSCHEHUH yIUTE.
MUIIeBapeHUsl.
CamocTtodaTenbHas padoTa ¢ y4eOHUKOM.
[TonroroBKa K KOHTPOIBHOM paboTe.
KonrtponbHas Pemenue 3a1anuii KOHTPOIHLHON PaOOTHI.
pabota Ne3.
H OOmeHHbIE
Oome PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
MIPOLIECCHI B .
eemecm.;3 u | por Cnymraave 00bsICHEHUH YIUTEIIS.
H . | opranusMme.
omepauu(3 %) p CamocrosTenbHas paboTa ¢ yueOHUKOM.
AHanu3 o
. AHanIn3 KOHTPOJILHOM paboThI.
KOHTPOJIbHOM
paboTHI.
Hopwmsb! nutanus. Pab6ota B rpymnmax. [Mudposas
PaboTa ¢ pa3naro4HbsIM MaTepraIoM. nmabopaTopus
PabGota ¢ yueOHHMKOM, BBINIOJHEHHE | IO

IIUCBMCHHOTI'O 3aJIaHU.

(buznoIOTHH




(matumk

YaCTOTHI
JbIXaHUS,
YCC,
apTepHaIbHO
IO JaBJICHUS)
BuramuHsl. @OponTanpHas Oecemqa € ydyHTeseM,
pabora ¢ yueOHuUKOM, pabora C
TETPAJBIO.
Mouegvioenu | CrpoeHue u | OponrtanpHas Oecema ¢ y4yHTeJeM,
menvHas (GyHKIINH TOYEK. pabora ¢ yueOHWUKOM, pabora C
cucmema(2 u). TETPaJbIO.

[Ipenynpexnenne | Pabora B rpymnmax.
3a00JieBaHU Pabora ¢ pa3naTouyHbIM MaTepHaoM.
nouek. IlutwheBoii | Pabota ¢ y4eOHHMKOM, BBINIOJIHEHUE
PEXUM. MMCBbMEHHOTO 3a/1aHusl.
Koorca(3 u). 3HaueHUEe KOXKHU |
Pabora ¢ pa3aTouyHbIM MaTepHaoOM.
ee CTpOCHUE. N
Crnymanue oObsICHeHUI yUnuTeNs.
CamocTrosTenpHas padoTa ¢ Y4eOHUKOM.
Hapymenue
Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
KOXHBIX TTOKPOBOB .
Crnymanue oObsICHEHUH yunuTensl.
u MOBPEXKICHHE
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
KOXH.
Pons  kxoxxu B | Pabora B rpynnax. Ludposas
TepMmoperynsanui. | PaGorta ¢ pa3gaTouHbIM MaTEpPHAJIOM. nmabopaTopus
3aKaJvBaHHUE. PaGota ¢ yueOHHMKOM, BBINIOJHEHHE | IO
Oxka3zaHue mepBOH | MMCbMEHHOTO 33aHHUS. ¢buznonoruu
IIOMOIIH pu JaTYuK
TEIJI0BOM u TEeMIepaTyp
COJIHEYHOM BI u
yaapax. BJIAYKHOCTH)
Onookpunnaa | Xenezpl BHEIIHEH,
. Pabora ¢ pa3naTouHbIM MaTepHaIoM.
cucmema(3 u). | BHyTpEHHEN u N
. Cnymianue oObSCHEHUN yUUTENs.
CMEIIaHHOMN
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
CEKpEeIHH.
Pons ropmonoB B | PaGota B rpymnmnax.
oOMeHe BemiecTB, | PaboTa ¢ pa3gaTouHbIM MaTepHATIOM.
pocte u pa3BuTuu | Pabora ¢ yd4eOHHUKOM, BBITTOJTHCHUE
Opra"usMa. MIMCBbMEHHOTO 3a/1aHusl.
KonTponbHas Pemenue 3a1anuii KOHTPOIHLHON PaOOTHI.
pabota Ne4.,
Hepenasn 3HaueHue, @ponTtanpHas Oecema ¢ y4UTEJeM,
cucmema CTpPOCHHE u | pabota ¢ ydeOHHKOM, paboTa ¢
;u). (YHKLIMOHUPOBAHU | TETPAIbIO.
e HEpPBHOU
CUCTEMBI.
ABTOHOMHBIT Hudposas
. Pabora ¢ pa3naTouyHbIM MaTEepHAIOM.
(BereTaTUBHBIN) o naboparopust
., | Caymanue oObsCHEHUN YIUTEI.
oTnen HEPBHOMN 1o

CamocrosiTenpHas paboTa ¢ yueOHUKOM.




CHUCTEMBI. buznoIOTHH
JaTIUK
apTepUATBHO
ro JaBJICHUS
(mymnbca)

Heiiporopmonansn | @poHrtanbHass Oecema ¢ ydyuTenem,

ast peryJsIus. pabora ¢ yueOHWUKOM, pabora C

TETPaabIO.

CHnuHHOM MO3T.

Pabota ¢ pa3gaTouHBIM MaTepHAIOM.
Cnymanue 0ObsICHEHUH yunTeNs..
CamocrostenpHas paboTa ¢ y4eOHHKOM.

['onoBHoit  mo3r: | Pabota B rpynnax.

CTpOCHHE u | Pabora c pa3naTouHbIM MaTepHagIoM.

byHKINH. PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE

MUCHbMEHHOTO 3a/IaHusl.

Opzanwt Kak neiictBytor | @ponrtanpHas Oecega ¢ yuuTeNeM,
uyecme. OpraHbl 4YyBCTB U | pabora ¢  ydyeOHUKOM, pabotra C
Ananuzamop | aHanU3aTOPHI. TETPAJIBIO.
vl(5 u). Opran 3peHusi u

3pUTEIIbHBIN

aHAIIN3aTop.

3aboneBaHus u

MOBPCIKACHUA IJ1a3.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
Crnymanue oObsICHEHUH yuuTensl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

Opranel ciayxa u | PaGota B rpynmnax.

paBHOBecus.  Mx | PaboTa ¢ pa3gaTouHbIM MaTepHaIOM.

AHaJIN3aTOPBI. PaGora ¢ y4eOHUKOM, BBIIOJHEHUE
MUCbMEHHOTO 3aJ[aHHUS.

Opranbl ocsizanusi, | @ponTanpHas Oecenqa ¢ y4HTENeM,

o0OHfAHUSA, BKyca. | pabota ¢  ydyeOHMKOM, paboTa ¢
TETPaAbIO.

KonrtponbHas Pemenue 3a1anuii KOHTPOILHON PabOTHI.

pabota NoS.

Iloseoenue u | BpoxaeHHbie Pabora B rpymnmax.

ncuxuxa(6 u).

(bopMBbI MTOBEACHHUS.

Pabota ¢ pa31aTOYHBIM MaTepUaIOM.

Ananus PaGota ¢ yueOHHMKOM, BBINOJIHEHHE

KOHTpOJ’IBHOI\/'I IIUCBMCHHOI'O 3aJaHH .

paboTHI. AHaJn3 KOHTPOJIBHOM paboTHI.

[TproOpereHHbIC @ponTtanpHas Oecera ¢  y4UTEJeM,

dbopMbl moBeAieHus. | pabota ¢ yueOHUKOM, pabora C
TETPaAAbIO.

3aKOHOMEPHOCTH
paboTBl TOIOBHOTO
MO3ra.
buonornueckue
putMbl. COH U €ro
3HAUYCHHE.

PaboTa ¢ pa3maTOYHBIM MaTepHUaIOM.
Crnymanue 0ObsICHeHHI yUUTENs.
CamocrosiTenpHas padoTa ¢ yueOHUKOM.

Ocobennoctu

OpoHTanpHas Oecega € YUHUTEIEM,




BBICIIICH HEpPBHOH | pabora ¢  ydyeOHWUKOM, paboTra C

JESITEIIBHOCTH TETPaabIO.

YeroBeKa.

[To3naBarenbHbIE

TIPOIIECCHI.

Boms wu smonum.

BriMAmLe. Pabota ¢ Pa3sZaTOuHBIM MATEPHAIIOM.
Cnynranue oObsSCHEHHI YIUTEIIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
PaboTa B rpynmax.
Pabota y nocku.

Pa6oTocmocobnoct | Pabora B rpymnmax.

b. PexxuM .

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
PaGora ¢ y4eOHUKOM, BBIIIOJHEHUE
MUCHMEHHOTO 3aJ[aHU.

Huouseuodyans | Ilonosas cucrema | Pabora B rpynnax.
Hoe pazeumue | YEJIOBEKA. Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
opzanusma(7 PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE
uy). MUCHbMEHHOTO 33/1aHuS.
HacnenctBennsie u | Pabota B rpymnmnax.
BPOXKJICHHBIE Pabota ¢ pa3naTOYHBIM MaTEpUAIOM.
3a00JIeBaHU. PaGora ¢ y4eOHUKOM, BBIIIOJHEHUE
bomes3nn, MMACBMEHHOTO 3aIaHMu.
nepeaanmecs
TIOJIOBBIM ITyTEM.
BryTtpuytpoOHOe
YTPHYTP PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
pa3BuTHE .

Crnymanue oObsICHEHUH yuuTensl.
OpraHusma.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
PazButne rnocie
POXJIEHUS.

0] Bpene | PaGora B rpynmax.
HApKOTEHHBIX PaboTa ¢ pa31aTOYHBIM MaTepUaAIOM.
BEILIECTB. PaGota ¢ y4eOHMKOM, BBITIOJHEHUE

MUCHEMEHHOTO 3a/IaHusl.
[lcuxonornueckue

PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
0COOEHHOCTH .

Crnymanue 0ObsICHEHUH yuuTes..
JUYHOCTH.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.
3akpernieHue u | IloBTOpeHue npoiiieHHoro Marepuana.
CHUCTEMaTH3aITUs PaGoTa B mapax.
3HaHuil mo kypcy | CamocrosTenbHas pabota o
Ouoaorun 8 | KapTOUKaM.

KJacca. [ToaroToBka K KOHTPOJIBHON paboTe.
Urorosas Pemenue 3amannii KOHTPOJIHHOM PaOOTHI.
KOHTPOJIbHAS
pabora.
9 KJIACC (68 YACOB)
Hazeanue \ Tema ypoka \ Ocnognbie 6udvl dessmebHOCmU \ Hcnonwvzos




paszoena odyuaromuxcsa anue
0bopyoosa
HUA
yeumpa
«Touka
Pocmay
Beéeoenue 6| 1. buonoeus — | becena c yuurenem, paboTa ¢ yaeOHUKOM
OCHOBbI Hayka O JcusoM | U TeTpablo. BrlomHEHNE MTUCEMEHHOTO
oowen mupe. 3a/1aHusl.
ouonocuu (2
4)
2. Obwue | Pabota ¢  yueOHWMKOM; pabota ¢
ceolicmea  JHcugvlx | OMOJIOTUYECKUMHU TepPMUHAMH;
OP2AHUIMOS. dbpoHTanbHasg 6ecena ¢ yauTenem.
Mmnozeoobpa3zue
¢opm JHCUBBIX
OP2AHU3MOS.
1.  Humonoeus — | Pabora c ydyeOHUKOM, mpeoOpa3zoBaHue | MUKpOCKOI
Hayka, uzyyarowas | tHpopManuu B GopMy TaOIUIIBI. U (HPOBOH,
KAEmKY. (bpoHTaIBHAS OEcea ¢ yUUTEIICM. MUKpoIperna
Mmnozeoobpa3zue PaGota B rpynmnax. paThl.
KIEMOK.
2. Xumuueckuui | PaboTa B rpynmnax. Mukpockor
cocmas  knemxu. | PaboTa ¢ pa3gaToyHbIM MaTepUaIoOM. U (pOBOH,
benxu u | Pabora ¢ y4eOHHMKOM, BBINOJHEHHUE | TAOOPATOPHO
HYKNIeUHOBble MUCHEMEHHOTO 3a/IaHusl. e
KUCTIOMb. o0opynoBaH
ue o
M3YUEHUIO
XUMHYECKOT
0  cocraBa
KIIETOK
3. Cmpoenue | Pabota B rpynmax. Hudposoit
KIemKU. Pabora ¢ pa3naTouyHbIM MaTepPHAIOM. MUKPOCKOII
Opeanouovl PaGota ¢ y4eOHMKOM, BBIMIOJHEHUE | TOTOBBIC
KIemKu U  ux | TMCbMEHHOTO 3a/1aHusl. MUKpoTpena
dynkyuu. paThl
4. Obmen | Pabora B mapax. BeimonHeHue 3amaHuit
seuecms — OCHOBA | TIPAKTUIECKOW pabOTHI.
cyuiecmeoB8anus Odopmiienne paboTel, GpopMynupoBaHHe
KAeMmKU. BBIBOJIOB.
buocunmes 6enxos
8 JICUBOU KIemKe.
5. buocunmes | ®ponTanpHas Oeceqa C  YUMTENEM,
V2neeo008 — | pabora ¢ yueOHWKOM, paboTra C
gomocunmes. TETPAJIBIO.
Obecneuenue
KJ1emoK 9Hepauell.
Pasmuoncenu | 1.  Pazmnoowcenue | Pabota B rpymnmax. [Mudposoii
e U | JHCUBbIX Pabora ¢ pa3naTouHbIM MaTEpPHAIOM. MUKPOCKOII
UHOUBUOYANL | OP2AHU3MOG. PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE | TOTOBBIC




Hoe pazeumue | [lenenue  K1emku. | TUICbMEHHOTO 3aJaHUSI. MUKpoTIpena
opeanuszmoe(o | Mumos. paTsl
Hmozenes) (4
y).
2. Obpaszosanue | OpoHTanbHass Oecema ¢ y4HTENeM, | DJICKTPOHHBI
nonoGulX  Kiemok. | pabota ¢  yd4eOHHMKOM, pabotra C | ¢ TabIuIBl U
Meitios. TETPAJIbIO. IJTaKaTEL.
Onmoczenes.
3. 3axpennenue | Paborta B rpyrrax.
U3Y4EeHHO20 Pabora ¢ pa3iaTouHbIM MaTepHaIoM.
Mamepuana no | Pabora ¢ y4eOHUKOM, BBIIIOJHEHUE
enase 1,2 u 3. MUCbMEHHOTO 3aaHusl.
4. Koumponvnas | Peuienue 3aaHuii KOHTPOJIBHON pabOTBHI.
paboma Nol.
OcHoebl 1. M3 wucmopuu | ®poHTaNibHAasE Oecema C  y4UTEIEM,
yuenusn 0 | omxkpvimus pabora ¢ yueOHuUKOM, pabora C
HacneocmeeHn | cenemuxu. Ananu3 | TETPAAbIO.
Hocmu U | KOHMPOIbLHOU
uzMeHuugocm | pabomol.
u (16 u).
2. T'enemuuecxue | ®poHTanpHass Oecema ¢  y4yuTedeM, | DICKTPOHHBI
ONnbIMbl pabota ¢ yueOHUKOM, pabotra c | e TabIuIBl U
I Menoens. TETPabIO. TIJIAKaTHhI.
3. Pewenue | Pa3bop 3amau mo reHeruke. Pemenue
2eHemuyecKux 3ajad.
3a0ad.
4. Pewenue | Pa3bop 3amau mo reHeruke. Pemenue
2eHemuUyecKux 3ajad.
3a0ad.
5. Hueubpuonoe | Paz3bop 3amau mo reHeTuke. Pemienue | DIeKTPOHHBI
CKpewusanue. 3ajad. € TaOnuIbl U
Tpemuti 3aKOH TJIaKaThI.
Memnoens.
6. Pewenue | Pa3bop 3amau mo reHeruke. Pernenue
2eHemuUYecKux 3ajiau.
3a0au.
7. Pewenue | Pa3bop 3amau mo reHetuke. Pemenne
2eHemuyecKux 3ajad.
3a0au.
8. Cyennennoe | ®poHrtanbpHas Oecega ¢ yuuTeneM, | DJIEKTPOHHBI
Hacnedosauue pabota ¢ ydeOHUKOM, paboTra c | e TabIUIBI U
2eH08 u | rerpanpio. Pa3bop 3amau mo reHeTHKe. | IJIaKaThl.
Kpoccunzosep. Pemenune 3anau.
9. Crnymanue 0ObsICHEHUI yuuTesl. DIEKTPOHHBI
Bzaumooeiicmsue | CamocrosiTenabHas paboTa ¢ yueOHUKOM. | € TaOnuLbl U
2eH08 u ux | PaboTa ¢ kapToukamu. TUTaKaTHhI.
MHOJCECMBEHHOE
Oelicmaue.
10.  Onpeoenenue | Pabora B mapax. DNEeKTPOHHBI
noia u | ®pontanpHas Oecega C€  y4dTeNeM, | € TAOIHIBI U
Hacnedosauue pabora ¢ ydeOHWKOM, paboTa C | IUTAKaThL




NPU3HAKOS, TETPaJbIO.
cyenieHHbIx c
HONOM.
11. Crnymanue 0ObSICHEHUN yUUTEs.
Hacneocmeennas CamocrosiTenbHas padoTa ¢ yueOHUKOM.
USMEHYUBOCMD. Pabota ¢ kapToukamu.
12. Jlpyeue munwer | Ciynianue oObsICHEHUN YUIUTEIIS.
USMEHYUBOCU. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Pabora ¢ kapToukamu.
13. Pabora ¢ pa31aTouHbIM MaTEPUATIOM. DNEKTPOHHBI
Hacneocmeennvie | Pabota ¢ kapToit ypoka. € TaOJuIbl U
bonesnu, becena c yunrenem. IUTAKATBHI.
cyenjieHubvie c
HONOM.
14. O6obwenue u | IToBTOpEeHHE MPONACHHOTO MaTepraa.
cucmemamuszayus | Pabota B napax.
3Hanuil no enase 4. | CamocrosiTenbHas pabota o
KapTOYKaM.
[ToaroroBka K KOHTPOJIBHOU padoTe..
15. O6obwenue u | IToBTOpEeHHE MPONACHHOTO MaTepraa.
cucmemamuszayus | Pabota B napax.
3Hanuil no enase 4. | CamocrosiTenbHas pabota o
KapTOYKaM.
[ToarotoBka K KOHTPOJIBHOU padoTe..
16. Koumponvuas | Pemenne 3a1anuii KOHTPOJIbHOM pabOTHI.
paboma Ne?.
OcHogul 1. T'enemuueckue | Pabota ¢ pa3aTOUYHBIM MaTE€pPHAIIOM. DIEeKTPOHHBI
cenekyuu ocHogvl  cenekyuu | OpoHTanpHas Oecema ¢ yuuTeneM, | € TaOIUIBI U
pacmenuii, OP2aHU3MOS. pabora ¢ yueOHWUKOM, paboTa ¢ | IUTaKaTHI.
acueomnuvix u | Ocobennocmu TETPabIO.
MUKPOOp2anu | cenexyuu
3m086 (4 u). pacmeHull.
2. Llenmpur | PaboTa ¢ pa3iaTOUHBIM MaTE€pPHAIOM. DIEeKTPOHHBI
mHoz2oo0paszus  u | @poHTanpHass Oeceqa € ydyuTeneM, | € TaOIHMIBI U
NPOUCXOHCOEHUS pabora ¢ yueOHWKOM, paboTra ¢ | IJIaKaThI.
KVIbMYPHBIX TETPabIo.
pacmeHull.
3. Ocobennocmu | OponTtanpHas Oecega € y4UHTEJEM,
cenexyuu padora ¢ yueOHWKOM, paboTra C
HCUBOTNHBIX. TETPAJBIO. Amnanus KOHTPOJIbHON
paboTHI.
4. Ocnosnvle | @poHTanbHas Oeceqa € yUHTENEM,
HanpasieHus. pabora ¢ yueOHWKOM, paboTra C
cenexyuu TETPabIo.
Mukpoopeanuzmos. | Pabota ¢ mpoOJIEeMHBIMHA CUTYAITUSIMH.
Pazbop mpemiokeHuit 1o oxpaHe
MPUPOJIHBIX BUJIOB.
Ilpoucxoxncoe | 1. Ilpeocmasnenus | @poHTanbHas Oecega ¢ yduTeleM,
Hue JHCU3HU U | 0 npoucxoxcoeHuu | pabora ¢  ydyeOHMKOM, pabota cC
pazeumue JHCU3HU Ha 3emie 6 | TETPaabIo.




op2anHuuecKoz | ucmopuu
o mupa (4 u). | ecmecmgo3HaHuA.
2. Cospemennvle
PaboTa ¢ pa3naTo4HbIM MaTepUaIOM.
npeocmasneHus o C o
TymaHue OObSICHEHUN YIUTEIIS.
B03HUKHOGEHUU
CamocrosiTenbHas padoTa ¢ yueOHUKOM.
JICU3HU Ha 3eme.
3. 3nauenue | Pabota B rpynmax.
¢omocunmesa  u | PaboTa ¢ pa3gaTouHbIM MaTepUATIOM.
OUOI02UYECKO20 Pabota ¢ y4eOHMKOM, BBINIOJHECHHE
KpYy2080poma [MUCHbMEHHOTO 3aIaHUA.
seuecmae 6 | [Ipocmotp BuIeohUILEMA.
pazeumuu xcusHu. | Paborta ¢ npeseHranueil.
4. Omanwi
PaboTa ¢ pa3naro4HbIM MaTepUaIOM.
PA3BUMUAL HCUSHU |~ o
TymaHue 0ObSICHEHUN YIUTEIIS.
Ha 3emne.
CamocTosaTenbHas paboTa ¢ y4eOHUKOM.
Yuenue 00 | 1. Hoesa pazeumus

sgoroyuu (10

u).

OP2aHUYECK020
Mupa 6 buonocuu.

Pabota ¢ pa3gaTouHBIM MaTEPHATIOM.
Cnymianue oObACHEHUH yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

2. OcHosHyie
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
NON0JHCEHUS .
Crnymanue oObsICHEHUH yunuTensl.
meopuu  Yapnvia
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
Hapeuna 06 A .
HaJIU3 KOHTPOJIbHOU paboThl.
980.1I0YUU
Op2aHU4ecKo20
mupa.
3. Coepemennvie | PaboTa B rpymnmnax.
npeocmasnenuss 06 | Pabota ¢ pa3aTouHbIM MaTepHATIOM.
960II0YUU PaGota ¢ y4eOHMKOM, BBITIOJHEHUE
Op2aHU4ecKo2o MUCHEMEHHOTO 3a/IaHusl.
mupa.
4. Buo, eco | OpoHTasibHAs Oecema ¢ y4yuTeneM, | DIEKTPOHHBI
Kpumepuu u | pabora ¢ yuyeOHHKOM, paboTa ¢ | € TaOMUIBI U
cmpykmypa. TETPAJBIO. TUTAKATHI.
5. Ilpoyeccer | ®poHTanpHas Oeceqa € yUHTENEM,
8U0000pazosanus. | pabora ¢  ydyeOHWUKOM, paboTra C
TETPAbIO.
6. Makpoaeonroyus | Pabora B rpymnmnax.
— pesynbmam | Pabota ¢ pa3gaTouyHbIM MaTepHajIoM.
MUKPOIBOTIOYUIL. Pabota ¢ y4eOHMKOM, BBITIOJHEHUE
MUCbMEHHOTO 3aJ[aHU.
7. OcHnognvie ONEKTPOHHBI
PaboTa ¢ pa3aTOYHBIM MaTEpUAIOM.
Hanpaenenus o € TaOIuIbl U
Crnymanue 0ObsICHEHUH yunuTes.
960IOYUU. C TUTaKaThI.
aMOCTOsITeJIbHAs paboTa ¢ y4eOHUKOM.
8. OcHosHyie
PaboTa ¢ pa3maTOYHBIM MaTepHUaIOM.
3aKonomeprocmu |~ .
. JyIIaHue OObSACHEHUN YIUTEIS.
buonoeuueckoll
CamocrosiTenpHas padoTa ¢ yueOHUKOM.
960.I0YUU.
9. Obobwenue u | Pabora B rpymnmax.
cucmemamuszayusa | PaboTta ¢ pa3gaTouHbIM MaTepHATIOM.




3HAHUU no 2naee

56u7.

Pabota ¢ y4eOHHKOM,
MUCHEMEHHOTO 3a/IaHus.

BBITIOJIHCHUC

10. Buonozuueckoe

Pabota ¢ pa31aTO4HBIM MaTEpUaJIOM.

mecmupoeaHue. .
P Crnymanue 0ObsICHeHUH yuuTes.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Ilpoucxoscoe | 1. Deonroyus | Pabora B rpymnmnax. DJIEKTPOHHBI
Hue uenoeexka | NpUMamos. PaboTa ¢ pa3naroyHbIM MaTepUaIoOM. € TaOJNHIbI |
(anmponozene PaGora ¢ y4eOHUKOM, BBINOJHEHUE | IJIAKATHI.
3) (7w MUCbMEHHOTO 3aaHMUsl.
2.
I Pabora ¢ pa3aTouHbIM MaTepHaIoM.
oxazamenbcmea N
Crnymanue oObsICHeHUI yUUTeNs.
960IOYUOHHO20
4 CamocTrosTenpHas padoTa ¢ y4eOHUKOM.
NPOUCXOIHCOEHUS
yenoeeKd.
3. Pannue smanwi | ®pontanpHas Oecega ¢ yuuTenem, | DIEKTPOHHBI
9680I0YUU pabora ¢ yuyeOHUKOM, pabora c | e TaOIuIbl U
yejnoeexd. TETPAJIBIO. TJTaKaThL.
4. Ilo3onue smanvi DEeKTPOHHBI
Pabora ¢ pa3iaTouHbIM MaTepHaIoOM.
2680110YUU . e Tabiunel U
Crnymanue oObsICHeHUI yUnuTeNs.
yenosexa. TUTAKaTHI.
CamocTtosTenpHas padoTa ¢ Y4eOHUKOM.
5. Yenoseueckue | OponrtanpHas Oecega ¢ yuuTenem, | DIEKTPOHHBI
acvl, Ux poocmeo T HUKOM, T Ta0JIUIBI U
0 abora ¢ €O0HMKO abora c |e Tab
U npoucxodcoeHue. | TeTPasiplo. TJTAKaThL.
6. Yenosex rak
Pabora ¢ pa3naTouyHbIM MaTEepPHAIOM.
JHcUmend .
Guoceh Crnymanue oObsICHEHUH yuuTensl.
uocghepol u ezo
P CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
enuAHUe Ha
npupoody 3emau.
7. Koumponvnas | Pemienue 3aqanuii KOHTPOIBLHON paOOTHI.
paboma Ne 3.
Ocnoebl 1. Vcenosus orcusnu | @poHTanpHas Oeceqa C©  YUHTEIEM,
akonozuu(16 | na 3emne. Cpeowl | pabota ¢  ydyeOHMKOM, paboTa ¢
u). ICUBHU U | TETPAJbIO.
9KoN02UYEeCKUe
¢axmopul.
2. Obwue 3axoHbvl
Sei “ Pabora ¢ pa3aTouYHBIM MaTEPUATIOM.
elicmaust .
) 5 Cnymiaave 00bsICHEHUN YUIUTETIS.
akmopog  cpeovl
P P CamocTtosTenbHas padoTa ¢ y4eOHUKOM.
HA OP2aHU3M.
3. Pab6ota B rpymnmax.
Ilpucnocobnennoc | Pabora c pa3gaTOYHbIM MaTEpUAJIOM.
mb opeanuzmos k | Pabora ¢ y4yeOHUKOM, BBIIIOJHEHHE
oeticmeuio MUCBMEHHOTO 3a/1aHusl.
Gaxmopos cpeowi.
4. Buomuueckue | ®poHTaNIBHAs Oecema C  y4duTeneM, | DJIEKTPOHHBI
C6s3U 8 npupooe. pabora ¢ ydeOHUKOM, pabora C | e TabIUIBl U
TETPAJBIO. TJTaKaThI.

5. Honynayuu.
DyHKYUOHUpoBanu

Pab6ota B rpymnmax.
PaboTa ¢ pa3gaTouHBIM MaTepHAIOM.




e nonyuiAayuu 60
BpPEMERU.

Pabota ¢ y4eOHHKOM,
MUCHEMEHHOTO 3a/IaHus.

BBIITIOJTHCHHUC

6. Coobwecmsa.

Pabota B rpynnax.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
PaGora ¢ y4eOHUKOM, BBITIOJHEHUE
MUCHMEHHOTO 3aJ[aHUS.

AHaiu3 KOHTPOJIBHON paboTHI.

7. Buozeoyenoswi, | ®ponrtanphHas Oecema ¢ y4yuTeleM, | DICKTPOHHBI
9KOCUCmeEMbl u | pabora ¢ ydyeOHHMKOM, paboTa C | € TaOIHIBI U
buocghepa. TETPaabIO. TUTAKATBHI.
8. Paszseumue u
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
cmend Cnymanue oObsICHEHUH yunuTesl.
OU02eoyeH0308. C 6 6
amocTosITeNbHas paboTa ¢ yUeOHUKOM.
OcHogénbie 3aKOHbL
ycmouyugocmu
HCUBOLL NPUPOODL.
9. Oxonocuueckue | OponranpHas Oecema ¢ yuutenem, | Ludposas
npobemvi 6 | pabora ¢ yueOHMKOM, pabota c | maboparopus
buocgepe. Oxpana | TETpaublo. 10 DKOJIOTHH
npUpoObL. (matumk
BIIQXKHOCTH,
YIIIEKUCIIOTO
raza u
KHCJIOPOJIa)

10. O6obwenue u
cucmemamu3ayust

[ToBTOpEHME MPOIiIEHHOTO MaTepuaa.
PaGoTa B mapax.

snanuu no xypcy | CaMocTosTeNnbHAs pabota o
buonocuu 6 9 | KapTOUKaM.

Kaacce. IToaroToBka K KOHTPOJBHOU paboTe.

11. O6obwenue u | [loBTOpEeHME MPONACHHOTO MaTepraa.
cucmemamu3zayus | Pabota B mapax.

sHanuii no «kypcy | CamocrosiTenbHas pabota o
buonocuu 6 9 | KapTOUKaM.

Kaacce. ITonroroBka K KOHTPOJIBHOU paboTe.

12. Obobwenue u | IloBTropeHue NpoiaeHHOro0 MaTepHraa.
cucmemamuszayus | Pabota B mapax.

sHanuii no kypcy | CamocrosiTenbHas pabota o
buonocuu 6 9 | KapTOUKaM.

Kaacce. [ToaroToBka Kk KOHTPOJIBHOM padoTe..

13. O6obwenue u | [loBTOpEeHME MPONACHHOTO MaTepraa.
cucmemamu3zayusa | Paborta B mapax.

snanuti no kypcy | CamoctosiTenbHas pabota o
buonocuu 6 9 | KapTOUKaM.

Kaacce. ITonroroBka K KOHTPOJILHOU paboTe.

14. Ob6obwenue u | IloBTropeHue NponaeHHOrO MaTepHaa.
cucmemamu3zayus | Pabora B mapax.

3Hanuii no kypcy | CamocrosiTenbHas pabora o
ouonocuu 6 9 | KAPTOUKAM.

Kuacce.

[TonroroBKa K KOHTPOJIBHOM paboTe.




15. HUmoeosas | Pemenue 3aqannii KOHTPOIBLHON paOOTHI.
KOHMPOTbHAS
paboma.
16. Ananus
KOHMPONbHOU
pabomul.
Cnmcok Jureparypsl
S KJIACC

JononnumenvHas numepamypa Ons yuumens:

3akoH P® «O6 obpazoBannm»; ®PI'OC (6a30BbIii ypOBEHB);

[TpumepHas nporpamma mno 6uosoruu (6a30BbIld YpPOBEHbD);

TpeOoBaHwMsI K OCHAIICHUIO YI€OHOTO MpoIiecca o OHOJIOTHH;

Pabouas mporpamma ®I'OC BUOJIOI'USA MockBa Hznatenbckuit nientp Benrtana-I'pad 2012
Astopsl: W.H. IlonomapéBa, B.C. Kyumenko, O.A. Kopuunosa, A.I'. [parommios, T.C. CyxoBa
buonorus: 5-9 knaccel : mporpamma. — M. : Benrana-I'pad, 2012. — 304 c.

Meronudeckoe mocobue buomorus: 5 xmacc: Mmeromumdeckoe mocodbme T.C. Cyxosa, B.U.
Crtporanos - M.: «Bentana-I'pad, 2013 — 96 c.

Metoanueckoe nocodbue: [lonomapera U.H., Kyumenko B.C, Cumonona JI.B. buonorus, 6 xnacc,
Pacrenns. bakrepuu. I'pu6sl. Jlumaitauku - M.: «Benrtana-I'pady», 144 c.

Mertonudeckoe mocooue: Kyumenko B.C, Cymatoxun C.B., 7 xnacc, XKXuBoTtHble, buonorus - M.:
«Benrana — I'pad», 176 c.

Mertoanueckoe mocodue: ABrop-coctaButens O.JI. Bamenko, Yenosek, 8 kmacc, buomorus -
Bonrorpan: Yuurens-265 c.

Mertoanueckoe nocobue: [TonomapeBa U.H., Cumonosa JI.B., Kyumenko B.C., OcHOBBI 0011€i
6uonorun, 9 knace, — M.: Bentana-I'pad, 144 c.

Jononnumenvnas numepamypa Ons yuauuxcs:

AptamonoB B.U. Peaxue u ncuesaromue pacrenus (Ilo crpanuuam Kpacnoit kauru CCCP): Kh.1.
— M.: Arponpomuszaar, 1989. 383C.: un. buonorus u anatomus: Yuausep. Duumki. IIk./ Coct. A.A.
BoporHukos. — MH.: Banes, 1995. — 528c.: nn. Bep3win H.M.

ITo cnemam PoObuH30HA: KHUTA /I YYaIIMXCS CPEJl U CT. K. Bo3pacTta. — M.: IIpocemienue, 1994.
—218c.

I'y6anoB U.A. Duuuknoneaus npupoast Poccun. CripaBounoe nsnanue. M.: 1996. — 556¢.

Ounuknonenus ans nereid. T 3. I'eorpadus. I'n. pen. M.Jl. AkcenoBa. — M.: ABanra +, 2001.

Ounuuknoneaus as aete. T. 4. I'eonorud. — I'n. pen. M.JI. AkcenoBa. — M.: Aanta +, 2001.

«1 mo3naro mup: Jlerckas sHuukIonenus» nox peaakuueil E.M. MBanosoii, 2000 roz;

«OHIMKIoNeaus 1 nereil. buonorus» nox pegakuein M. J[. Akcenosoii - 2000 roa.

Ocnoenas aumepamypa:

T.C. Cyxosa buonorus: 5-6 xnaccel: y4yeOHMK JUIsl ydauiuxcs oOIieo0pa3oBaTeIbHBIX
yupexaenuii / T.C. CyxoBa, B.1. Ctporanos. — M.: Benrana-I'pad, 2012.

6 KNIACC

IIpenooasanue opueHmupo8aHo HA UCHONL30GAHUE YUEOHO20 U NPOSPAMMHO-MEMOOUUECKO20
KOMNIEKCA, 6 KOMOPbLU 6X00AM.:

VyeOnuk: U.H. Ilonomapéna, O.A. Kopaunona, B.C. Kyumenko. buonorus: 6 knacc: ydeOHUK AJist
yuamuxcs 001eo0opa3zoBaTeibHbIX yupexaeHuii - M.; «Benrtana — ['pad», 2014

ABTOpckas mporpamma: buonorusa: 5-9 kmaccel: mporpamMma: Tocobue A yuuTesei
o01meo0pa3oBaTeNbHBIX yupexaenuii — M.: Benrana-I'pag, 2012. — 304 c.

MeToanuyeckue MocoOUs sl YYUTeIs:



w

1.

buonorus: Pacrenus. bakrepun. ['puObl. Jlumaitauku. 6 ximacc. MeTtogudeckoe mocoOue s
yuurens. / U.H. [Tonomapea, O.A. Kopaunosa, B.C. Kyuamenko. - M.: Benrana-I'pad, 2005. — 240
c.

Mup3zoe C.C. AxtuBu3aius nmo3HaBatenbHoro uatepeca ydamuxcs / C.C. Mup3soes // buonorus B
mxoine, 2007. - Ne6. — C. 35-38.

[Tyran H.A. Texaudeckue cpencta o0yuenus / buomnorus B mkosne, 2003, Ne6-7. — C. 44-46.
CeneBko I'.K. CoBpemennbie oOpaszoBarenpHble TexHosoruu. / K. CeneBko - M.: Hapomnoe
obpazoBanue, 1998. — 256 c.

CeneBko I'.K. DHnmknonenus obpazoBarenpHbix TexHonoruid. / I.K. Cemusko - T.1. - M.: HUA
IIKOJIFHBIX TexHoJiorui, 2006. — 8§16 c.

Crambepckas JI.B. Ypok Ononoruu maraer B KOMIBbIOTEpHBIH Kinacc // buonorus B mkoie, 2006. -
Ne6. — C. 31-36.

Tymmna M.A. Hcnons3oBaHHe KOMIBIOTEPHBIX TEXHOJOTHH B oOyueHun Ouonoruu // Ilepoe
ceHTsa0ps. buonorus, 2003, Ne27-28.

Ucnons3oBanne HKT npu pabore ¢ MeToaMuecKMMH MaTepualaMd B IOJATOTOBKE YPOKOB
ouonoruu. [lepmsb, 2006.

OcHoBHas uTeparypa AJis ydalmxcs

YueOHuk buonorus: 6kinacc: yueOHUK s ydanuxcs o0meodpazoBaTenbHbIX yupexaenuii / U.H.
[TonomapéBa, O.A. Kopuwmiosa, B.C. Kyumenko. — M.: Bentana-I'pad, 2013. — 192 c.,
peKoMeH1I0BaHHOTO MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparuu.

7 KJIACC
[IpennogaBaHre OpPUEHTHUPOBAHO HA MCIIOJIB30BAHME YYEOHOrO M IMPOrPaMMHO-METOAMYECKOIO

KOMIIJICKCA, B KOTOpBIﬁ BXOOAT:

YueOnuk: buonorus: 7 kiacc: yueOHMK JJis ydamuxcs oOiieo0pa3oBaTeabHbIX yupexaeHui / B.

M. Koncrantunos, B. I'. babenko, B. C. Kyumenko; moz. pea. mpod. B. M. KoncrantunoBa. — 5-¢ usn.
nepepad. - M. : Benrana-I'pag, 2016. — 288 c. : ui.

ABTOpckasi mporpamma: buomorus: 5-9 kmaccel: mporpamma: mocobue s yduuTeneu

o01eobpazoBaTenbHbIX Yupexaenuii — M.: Benrtana-I'pad, 2012. — 304 c.

9.

10.
11.

12.

13.

14.

15.

MeTtoauyeckue nocoOusi AJast yYuTe s :

Mup3zoes C.C. AxtuBu3anus no3HasatenbHoro uatepeca yuamuxcs / C.C. Mup3zoes // buonorus B
mxoine, 2007. - Ne6. — C. 35-38.

[Tyranm H.A. Texamueckue cpenctsa ooydenus / buonorus B mkoie, 2003, No6-7. — C. 44-46.
CeneBko I'.K. CoBpemennbie oOpaszoBarenpHble TexHonoruu. / I'.K. CeneBko - M.: Hapoanoe
oOpazoBanue, 1998. — 256 c.

Cenesko I'.K. Duiuxionenus odpasoBatenbHbix TexHoiorui. / I.K. Cemusko - T.1. - M.: HUA
IIKOJIFHBIX TexHoJiorui, 2006. — 816 c.

Crambepckas JI.B. Ypok 6uonoruu maraetr B KOMIbIOTEpHBIH Kinacc // buonorus B mkoie, 2006. -
Ne6. — C. 31-36.

Tymwmna M.A. Hcnons3oBaHue KOMIBIOTEPHBIX TEXHOJOTMH B oOyueHun Ouonoruu // Ilepoe
ceHTs10ps. buomorus, 2003, Ne27-28.

Ucnonb3oBanue MKT npu pabore ¢ METOAMYECKUMHM MaTepHajllaMH B IIOJATOTOBKE YpPOKOB
ouonoruu. [lepmsb, 2006.

OcHoBHast iuTEpaTYpa AJ1s 00y4arouXCs

buonorust: 7 knacc: ydyeOHMK JUIsl y4almiuxcsi oOmeoOpa3oBaTeNnbHbIX YyupexaeHuid / B. M.

Koncrantunos, B. I'. babenko, B. C. Kyumenko; nox. pen. npod. B. M. KoncrantunoBa. — 5-¢ u3j.
nepepad. - M. : Benrana-I'pag, 2016. — 288 c. : ui.

1.
2.
3.

JlonoJIHUTeILHAS JIUTEPATypa 1 00yUaIuXCcs

AxumymkuH W.W. 3aanmarenbras Ouosnorus. - M.: Mononas reapaus, 1972. - 304 c.
Axumymkus M., HeBunumele Hutu npuposl. - M.: Meicis, 2005. - 142 c.
Bepsunmua H.M. Ilo cnenam Po6un3ona. - M., Ilpoceemenue, 1994. — 218 c.



4. 3anuMatelbHbIe MaTepHaibl U (pakThl Mo oOuei 6uonoruu B Bompocax u orBerax. 5-11 kiaccer /
aBT.-cocT. M.M. boanapyxk, H.B. Kosutnna. — Bonrorpan: Yuurens, 2007. — 174 c.

Kpuctunan ne {roB. IlyremectBue B mup xuBoi kiietku. M.: «Mup» 1987. — 256 c.

6. Duuuxinonenus ns nereil. buonorus. M.: «ABadra+» 1996. — 704 c.

o

8 KlIACC
YMK obyuaromerocs:
1. ATI. J[paromwios, P.JI. Mam «buomorus. 8 kmacc»: VYueOHUK I y4YalIuxcs
o6meo0Opa3oBaTeNnbHBIX opranu3anuid. - M.: Benrana — I'pag. 2014 1.
MeToanueckasi JJureparypa:
1. Mam P.A., JparommioB A.I'. buomnorums. YenoBek. Mertogumueckoe mocobue. 8§ kiacc. - M.,
Benrana-I'pad, 2011 r. — 288c.
2. Bbompoa H.®. buonorus. 8 kiacc. YenoBek u ero 310poBbe. MeToIn4YecKoe MOcoOue st yUUTEIS.
— Boponex: UIT Jlakouenuna H.A., 2011. — 240 c.
3. ComomoBa E.A. buonorms. TectoBbie 3amanms: 8 Kiacc: TUAAKTHYCCKHE MaTepHalbl. — M.:
Benrana-I'pad, 2014. — 128¢
4. bonmapyk M.M., Kopuinna H.B. 3anumarenbHble MaTepuanbl U (axkThl [0 aHATOMUHM H
¢dbu3nonoruK YenoBeka B Bompocax u orserax». 8-11 kiaccel - Bonrorpan: Yuurens, 2007 r.
5. 3epe WM.J. Kuura pmns yTeHus 1O aHATOMUH, (U3MOJIIOTMM W TUTHEHE dYeloBeka. - M.:
[Ipocsemenue, 1983 1.
JlonoJIHUTeIbHAS JTUTepPaTypa s 00y4aromuxcs
3aHuMarenbHbIe MaTepuaibl U (PakThl 1O 00IIel OMOJIOrHHU B BOMpocax U oTBeTax. 5-11 kmaccel /
aBT.-cocT. M.M. bognapyx, H.B. Kossuuna. — Bonrorpan: Yuurens, 2007.
Kpucrtuan ne lroB. [lyremectsue B Mup xuBoi kietku. M.: «Mup» 1987.
DHukIoneaus a1 gereil. buomorns. M.: «ABanta+» 1996.
ABTOpckasi mporpamma: buomorus: 5-9 kmaccel: mporpamma: mocobue Ans  yduuTenen
o01eobpaszoBaTenbHbIX Yupexaenuii — M.: Benrtana-I'pad, 2012. — 304 c.
MeTtoauyeckue nocoOusi AJast y4uTes s :
16. MupzoeB C.C. AxTuBu3anus rno3HasarenbHoro narepeca yyamuxces / C.C. Mup3oes // buonorus B
mkoie, 2007. - Ne6. — C. 35-38.
17. ITyran H.A. Texanueckue cpencrsa oOyuenus / buonorus B mkoine, 2003, Ne6-7. — C. 44-46.
18. Cenesko I'.K. CoBpemennsie oOpa3zoBatenbHble TexHojoruu. / K. CeneBko - M.: Hapoanoe
oOpazoBanue, 1998. — 256 c.
19. Cenesko ['.K. Duruknoneaust obpazoBatenbubix TexHonoruit. / I.'K. Cenusko - T.1. - M.: HUU
MIKOJILHBIX TexHoJiorui, 2006. — 816 c.
20. Crambepckas JI.B. Ypok Ouosnoruu maraer B KOMIbIOTEpHBIN Kiacc // buonorus B mkosne, 2006. -
Ne6. — C. 31-36.
21. Tymmua M.A. HMcnonb30BaHue KOMIBIOTEPHBIX TEXHOJIOTHMI B oOydeHun Ouonoruu // Ilepoe
ceHTs10ps. buomorus, 2003, Ne27-28.
Hcnons3oBanue MKT npu pabore ¢ METOAMYECKUMH MaTepuallaMd B IIOATOTOBKE YPOKOB
ouonoruu. [lepmsb, 2006.

9 KlIACC

[IpenoaBaHre OPHEHTHUPOBAHO Ha MCIHOJIb30BaHHE YYEOHOTO U INPOrPaMMHO-METOAMYECKOTO
KOMILJIEKCa, B KOTOPBIN BXOSAT:

Yueonuk: buonorus: 9 knacc: yueOHUK A ydanmxcs o01eo0pa3oBaTeNbHbIX yupexxaeHuit / 1.
H. Tlonomapéra, O. A. Kopuunosa, B. C. Kyumenko; noxa. pen. mpod. U. H. TlonomapéBoii. — M. :
Benrana-I'pad, 2014. — 274 c. : u.

ABTOpckasi mporpamma: buonorus: 5-9 kiaccel: mporpamMma: MocoOHe IS yduTesnei
o01meo0Opa3oBaTeNnbHBIX yupexaenuii — M.: Benrana-I'pag, 2012. — 304 c.

MeToanuyeckue MoCOOUs IJIsl YYMTeJIsA:



22.

23.
24,

25.

26.

217.

28.

29.

30.

31.

32.
33.

34.
35.
36.
37.

38.

B2 ©o o~

11.
12.

0.

Mup3zoes C.C. AxtuBu3anus nozHaBarenabHoro uHrepeca yuamuxcs / C.C. Mup3oes // buosnorus B
mxoine, 2007. - Ne6. — C. 35-38.

[Tyran H.A. Texanueckue cpeacrsa o0Oyuenus // buonorus B mkoie, 2003, Ne6-7. — C. 44-46.
CeneBko ['.K. CoBpemennsie obOpa3zoBatenbHble TexHosoruu. / K. CeneBko - M.: Hapomnoe
obpaszoBanue, 1998. — 256 c.

Cenesko I'.K. Damukmoneaus oopazoBatenbHbix TexHonoruit. / I'.K. CenuBko - T.1. - M.: HUU
IIKOJIBHBIX TexHoJiorui, 2006. — 816 c.

Crambepckas JI.B. Ypok Onosioruu maraetr B KOMIBIOTEpHBIN kiace // buonorus B mkone, 2006. -
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