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IosicHuTeALHAA 3aNINCKA

JlanHas mporpamma Mo OHOJOTHM OCHOBHOTO 0O0IIero oOpa3oBaHusi pa3paboTaHa B COOTBETCTBHHM C TPEeOOBaHUSAMH OOHOBIEHHOTO
denepaIbHOTO TOCYIAPCTBEHHOTO0 00pa30BaTEeILHOTO CTaHAapTa OCHOBHOTO obmero oopazosanus (PI'OC OOO) u ¢ yuérom [IpumepHOit OCHOBHOM
o0pa3oBaTeNbHOI MporpaMMbl 0OcCHOBHOTO ob1ero oopazoanus (ITOOIT OOO) . Ilporpamma HampaBieHa Ha (pOpMHPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH yYAIIUXCS YU OPTaHHU3AINI0 U3YYCHHUs OMOJIOTUM Ha JCSITEILHOCTHOM OCHOBE . B mporpaMMe yduTBIBAIOTCS BO3MOXKHOCTH MPEAMETA B
peammzaru TpeboBanuit ®I'OC OOO K maHUPYEMBIM, JHUYHOCTHBIM U METAaNpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKke peanu3aius
MEXITPEIMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO o0mero oOpasoBanusi . [Iporpamma BKIIO4aer
pacmnpe/enieHne coaepKaHusl yaeOHOro Marepuala 1Mo KjiaccaMm U IpUMEPHBIH 00bEM ydeOHBIX YacoB JUISl U3YUCHHUS Pa3AelioOB U TEM Kypca, a TaKkxke
PEKOMEHAYEMYIO IOCIIeIOBAaTEIbHOCT W3YUEHHsI TE€M, OCHOBAHHYIO Ha JIOTWKE pPa3BUTHS TPEAMETHOTO COJCPKAaHHMS C YYETOM BO3PACTHBIX
0coOeHHOCTeH 00yUaromuxcs .

Ha 6a3ze mentpa «Touka pocrta» obecrieunBaeTCs peannu3anusi oOpa3oBaTENBHBIX IMPOrPaMM E€CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOM
HAMpPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TpeOOBaHMSIMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHS M C Y4ETOM PEKOMEHAAIUN
®enepanbHOro onepartopa yueObHoro npenmera «buonorusy». Ob6pa3oBarenbHas IporpaMMa IO3BOJISIET HHTEIPUPOBATH Pealin3yeMble 37€Ch MOIXOIbI,
CTPYKTYpy U COJAEp)KaHUE MpH OpraHU3aluu oOydeHuss Ouonoruu B 5—9 kiaccaxX, BBICTPOGHHOM Ha 0a3e JI000TO W3 JOCTYIHBIX y4eOHO-
Meroandeckux komiuiekcoB (YMK). Mcnons3oBanue obGopynoBanusi meHtpa «Touka poctra» mpu peanusanuu manHour OIl mo3BossieT co3gaTh

ycioBus: © AJIg paCHIUPCHUA COACPKAaHNA IHKOJIbHOTO 6I/IOJ'IOFI/ILICCKOFO O6p830BaHI/I$I; ® JJISL IIOBBIIIICHUA O3HaBaTeIbHOU AKTUBHOCTHU
00yJaronuXxcsi B €CTECTBEHHO-HAYYHOUM O0JIACTH; * JUII PAa3BUTUS JIMYHOCTH pedeHKa B mpolrecce oO0ydeHHs OHOJOTHH, €ro CIIOCOOHOCTEH,
(GhOpMUPOBAaHUS U YIOBIETBOPEHUS COIIMAIIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEIH; * st paboTel ¢ OJapEHHBIMU  IIKOJIbHHUKAMH,

OpraHM3ali UX Pa3BUTHUS B Pa3IUYHBIX 00JacTAX 0Opa3oBaTeNbHOM, TBOpUecKoW AestenbHOCTU. [IpuMeHnss uudposbie nabopaTopun Ha ypokKax
OWMOJIOTUH, YJaIUecs: CMOTYT BBITIOJHUTH MHOKECTBO JIA0OPATOPHBIX padOT U SKCIIEPUMEHTOB IO MPOTrpaMMe OCHOBHOM IITKOJIBL. bronorust pacTeHuid:
Jpixanune nucteeB. Jlpixanue kopHel. Ilornomenne Boabl kopHsamu pactenuil. KopHeBoe nasnenue. Mcnapenue Bonbl pacTeHHsIMU. DOTOCUHTES.
Jlpixanue ceMsiH. YCIOBHSI TpOpacTaHusi ceMsiH. TemmonoOuBhIE M XOJOJOCTOMKUE pacTeHus. 300yiorus: V3ydeHue OJHOKJICTOYHBIX >KUBOTHBIX.
W3ydeHne BHEUIHETO CTPOCHHUS J105K/IEBOT0O YepBs, HAOIO/IEHUE 32 €r0 NEPeIBUKEHUEM U PEaKIUsIMU Ha BHEIIHUE pa3apaxenus. V3yueHue cTpoeHus
MOJUTIOCKOB TO BJIQXKHBIM TMpernapataM. V3ydeHne MHOrooOpasusi UYJEHHCTOHOTMX MO KOJUICKUUsAM. M3ydyeHue cTpoeHuss prid0 MO BIAXKHBIM
npemnapatam. M3ydenue crpoeHus ntuil. VM3ydeHue CTpoeHUS MIIEKOMUTAIONIUX MO BIAXHBIM MpernapataMm. BoaHble >kuBOTHBIE. TemIOKpOBHbBIE U
XOJIOJJTHOKPOBHBIE )KUBOTHbIE YenoBek u ero 310poBbe: M3yuenue kpoBoodOpamenus. Peakunsa CCC Ha 7103MpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTb MEXKIY
HArpy3Koil U ypoBHeM sHepreTudeckoro odMeHa. ['azoo0meH B nérkux. Mexanusm nérouHoro apixanus. Peakuus JIC Ha ¢u3nyecKyro Harpysky.
JKuznennast EMKOCTh JIeTKUX. BeinenurenbHas, ApIXaTelbHas U TEPMOpPETyIsSTopHas QyHKIHs Koxwu. JlelicTBue GepMEHTOB Ha CyOCTpaT Ha IpUMepe
karana3bl. [Ipucrnoco6ieHHOCTs opraHu3MoB K cpeae oburtanus. OOmias Ouonorus: JlelicTBue ¢GepMEHTOB Ha CyOCTpaT Ha NpUMeEpe Karaiasbl.
Pasnoxxenne H202. Biusuue pH cpeasl Ha akTUBHOCTH (hepMeHTOB. DaKTOPHI, BIUSIOUINE Ha CKOPOCTH Mpoliecca (POTOCUHTESA.

N3yueHune KIeTOK U TKaHEH pacTEeHUM U )KMBOTHBIX HA FOTOBBIX MUKpPOIpENaparax U UX ONuUcaHue. BhIsiBIeHNE HU3MEHUYMBOCTH Y OPraHU3MOB.
BrisiBnenne npucrnocoOiieHuid y OpraHu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX IPUMEpax).

Ob0mas xapakrepucrtuka yueoHoro npeamera «buosorus»



VYuebublii npenmer «buonorus» pa3BUBaeT MPEACTaBICHUS O MO3HABAEMOCTH KMBOIM IMPHPOABI M METOJAX €€ MO3HAHWSA, OH IT03BOJIAET
chOpMHUPOBATh CUCTEMY HAy4YHBIX 3HAHUN O JKUBBIX CHUCTEMaX, YMEHHUS HUX IOJy4aTh, NPUCBaUBaTh M MPUMEHSATh B KU3HEHHBIX CHUTYyaIHsIX
buonornueckast moaroToBka ooecrneuynBaeT MOHUMAaHUE 00YYAOIIUMUCS HAYYHBIX TPUHIIUIIOB YEJIOBEYECKOM NEeITETbHOCTH B TIPUPOJIE, 3aKJIabIBACT
OCHOBBI 9KOJIOTMYECKON KYJIBTYpPHI, 3I0pOBOTO 00pa3a >KU3HH .

Ilenamu uzyuenusa 6uono0zuu Ha ypoBHE OCHOBHOTO 00IEr0 0Opa30BaHMs SBISIOTCA:

* opmMHupoBaHUE CHCTEMbI 3HAHUI O PU3HAKAX U MpOIeccax KU3HEeAeATeIbHOCTH OUOIOrMYECKUX CUCTEM Pa3HOIO YPOBHS OpraHU3AllNH;

* (GopMHpOBaHHE CUCTEMBI 3HaHUH 00 OCOOCHHOCTSX CTPOEHUS, JKU3HEACATEIBHOCTH OpPraHM3Ma YeJIOBEKa, YCIOBHUSX COXPAHEHHUS €ro
310POBbS;

* (¢opMHpOBaHWE yYMEHHWH NMPUMEHATH METOJbl OMOJOrMYECKOW HAyKW JUIS M3YYCHHS OMOJIOTMYECKHX CHUCTEM, B TOM YHCIE M OpraHu3Ma
YEJI0BEKa;

* (hopMuUpOBaHHE YMEHHMH HCIIOJIb30BaTh WH(POPMAIMIO O COBPEMEHHBIX IOCTIKEHHSIX B 00JacTH OMOJIOTHH Il OOBSCHEHHS MPOLECCOB U
SIBIIGHUH KMUBOUW MPUPOJIBI U KU3HEACATEIILHOCTH COOCTBEHHOTO OPTaHU3Ma,

* (hopMUpOBaHHE YMEHHI OOBSICHATH POJIb OMOJIOTHH B MPAKTHUECKOW JEATEIBHOCTH JIIOJICH, 3HaUeHUEe OMOJIOIMYECKOro pa3HO- 00pas3ust Jis
coxpaHeHus 6nochepsl, MOCIEACTBUS NEATEILHOCTH YeJIOBEKa B MIPUPOJIE;

* popMHUpOBaHUE SKOJOTUYECKON KYJIBbTYpPBI B II€JIIX COXPAHEHUsI COOCTBEHHOTO 3/10pOBbS U OXPAHbI OKPY>KaIOIIEH CPE/IBI

Hocmuosicenue yeneit obecneuusaemcsn peutenuem cieoyrwuiux 3A4AY:

* IpuoOpeTeHne 3HaHUM O0OydYarOIMMUCS O KUBOM NPUPOJAE, 3aKOHOMEPHOCTSX CTPOECHMS, KU3HEAESITEIbHOCTH U Cpeloo0pasyrolel poau
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIFHOM CYIIECTBE; O POJIU OMONOrHUECKON HAYKH B IPAKTHUECKOMN JAESITENILHOCTH JTIOCH;

* OBJIAJICHUE YMEHHUSMHU MPOBOJUTH HCCIEAOBAHUA C HCIOJIb30BAaHHEM OHOJOTHYECKOro OO0OpYHOBaHUS U HAOIIOJEHHUS 32 COCTOSTHUEM
COOCTBEHHOT'0 OPraHU3Ma;

* OCBOCHHUE MPUEMOB pabOTHI C OMOJIOTHUECKOW MHPOPMAITUEH, B TOM YHCIIE O COBPEMEHHBIX JOCTIKEHUAX B 00J1acTh OMOJIOTHH, €€ aHAIN3 U
KPUTHYECKOE OIICHUBAHUE;

* BOCIIUTAaHUE OMOJIOTMYECKH U SKOJIOIMYECKH IPAMOTHOM JIMYHOCTH, TOTOBOM K COXPAaHEHHIO COOCTBEHHOT'O 3[J0POBbS U OXpaHbl OKPYXKaroIIeH
CpEJIbI.

Mecto yueOHOro npeamera «buoJiorus» B yueOHOM IUIaHE

B o6pa3oBarenbHO# porpamMme TpeACTaBICHBI Cleaytonme pa3aeisl: 1. MeTonbl ucciaenopanuii B ouonoruu. 2. boranuka. 3. 3oomorus. 4.
Anaromust u Qusmnonorus denoseka. 5. Lluromorms. 6. I'enetmka. 7. Dxomnorus. JlaHHBIE pa3fenbl BBIOpaHBI ¢ y4ETOM Hambosiee MIHMPOKHX
BO3MOKHOCTEH 110 MMPUMEHEHHUIO 000pyA0BaHUs IeHTpa «Touka pocTa» Kak JJIsl IPOBEICHHS JIA0OpAaTOPHBIX pabOT, TaK M JJIs JEMOHCTPAIIMOHHOTO
skcniepuMmeHTa. Kpome Toro, nmepeducieHHble pa3zenbl 001aial0T HauOOJIbIIMM MOTEHIIMAIOM JIJIsi OpTraHU3alMKi MPOEKTHOM M HCCIIeI0BATEIhCKON
NEeATEeTLHOCTH 00yJarmuxcs. bruogornueckoe HaOIIOACHUE M SKCIIEPUMEHT TIPOBOJIATCS B (popMe 1ab0paTOPHBIX U IEMOHCTPAIIHA.

JIeMOHCTpaIIMOHHBIN YKCTIEPUMEHT MPOBOIUTCS B CJICIYIOIINX CIydasiX:

1. umeromieecss B HaJIMYUU KOJIWYECTBO MPUOOPOB M HUGPOBBIX JATUYMKOB HE IMO3BOJISIET OPraHU30BaTh WHIWBUIYAJIbHYIO, TAPHYIO WIH
TPYIIOBYIO JJabopaTOpHYIO paboTy;

2. DKCIIEPUMEHT UMeEeT HEOOIBITYIO MPOJOIIKUTENFHOCTD U CIIOKHOCTh M BXOJUT B CTPYKTYPY YPOKa.



Jns u3ydenus npeamera «buonorus» Ha 3Tane 0CHOBHOro o01iero oopazoBanus orBoautcs 280 yacos: 5 kmacc — 35 yacoB; 6 kimacc — 35
yacoB; 7 kiacc — 70 gacoB; 8 kimacc — 70 wacos; 9 kimacc — 70 gacos. JlanHast oOpa3zoBarenbHas IporpaMma 00eCIeuyrnBaeT CO3HATEIPHOE YCBOCHUE
YUYAIIUMUCS BOXHEUIINX OMOJIOTHUECKUX MOHATHH, 3aKOHOB U TEOpUH, (HOpMUpPYET NMPECTaBICHHE O POJIU OHMOJOTHH B IMO3HAHUU KHBOTO MUpPA U B
KU3HM denoBeka. OCHOBHOE BHMMAaHHUE YJENAETCS CYLIIHOCTH OHMOJOrMYECKHX SIBIEHHWH, @poleccoB M MerogaM ux usyudeHus. Crpykrypa
NPEJCTABICHHBIX B JAaHHOM METOJMYECKOM IOCOOMH IUIAHOB YPOKOB M J1a0OpaTOPHBIX pabOT OTpajkaeTcs MOCIEeI0BATEIbHOCTh H3yYCHUS WU
cojepxaHus Ouonorun B 5—9 kmaccax. B 5—7 knaccax ywamumecs: y3HaroT, 4eM JKMBas HPUPOAA OTJIMYAETCS OT HEXHMBOM; MOJy4yaroT o0Iue
NPEJCTABICHUA O CTPYKType OHOJOTHMYECKOM HaykH, e€ HCTOPHHM W METOJaxX MCCICJOBAaHUS, IIAPCTBAX JKUBBIX OPraHU3MOB, Cpelax OOMTaHUs
OpPraHu3MOB, HPABCTBEHHBIX HOPMaxX M MPUHIMIIAX OTHOLIEHUS K IPUPOJE. Yyaluecs MoJIydatoT CBEICHHs O KJIEeTKe, TKaHsIX U OpraHax, o Ipoueccax
KU3HCACATCIbHOCTH OPraHnu3MOB, 00 YCJIOBUAX KU3HU U pa3H006pa3I/H/1 JKUBOH IMpUpoAbI, a TAKKEC O CTPOCHUH, ) KUSHCACATCIIBHOCTU U MHOFOO6paBI/II/I
Oaxtepuii, rpuOOB, pacTeHuil U )kUBOTHBIX. OCHOBHOE COZiepKaHUE Kypca 8 Kilacca HalpaBiIeHO Ha (OPMHUPOBAHKE Yy O0yUaIOIIMUXCsl 3HAHUN U yMEHUH
B 00JacTH OCHOB aHATOMHH, (U3MOJOTHMM M THUTHEHBl YENOBEKa, peali3allid YCTAaHOBOK Ha 370pOBbIA 00pa3 xu3Hu. CopepkaHue Kypca
OPMEHTUPOBAHO Ha YINIyOJIEHHE M paclIMpeHHe 3HaHWH, oOy4yaroMXcs O NMPOSBICHUM B OpPraHU3ME 4YesIOBEKa OCHOBHBIX JKU3HEHHBIX CBOMCTB,
NEepBOHAYAIBHBIC TPEACTABICHUS O KOTOPBIX ObUTH mMoiydeHbl B 5—7 kiaccax. OCHOBHOE cojaepikaHue Kypca Ouojiormu 9 Kiacca MOCBAIICHO
ocHoBaM oOmieil Ouonoruu. OHO HampaBleHO Ha 0000IIeHHe OOLIMPHBIX (PAKTUYECKUX 3HAHMM W CHEUMANbHBIX MPAKTUYECKUX YMEHUH,
c(OpMHUPOBAHHBIX B MPEIBIAYIINX KJIACcCaX, TECHO CBA3aHO C Pa3BUTHEM OMOJIOTMYECKON HAayKH B IIEJIOM U XapaKTepU3yeT COBPEMEHHBIH ypOBEHb €€
pa3BuTHs. OHUM U3 OCHOBHBIX NMPHUHLMUIIOB IOCTPOEHUS NPOTrpaMMBbl SBISETCS NPUHIMI JOCTYIHOCTH. DKCIEPUMEHTAIbHbIE JaHHbIC, OJYyYEeHHBIE
ydqamuMucCsa HOpW BBIIMOJHCHHUHN KOJHMYECTBCHHBLIX OIIBITOB, IMO3BOJAIOT YUalIUMCA CaAMOCTOATCIIBHO JC€JIaThb BbIBOAbI, BBIABIIATH 3aKOHOMCPHOCTH.
[Toaxonpl, 3a5105)KEHHbBIE B CO/IEp)KaHUE MPOTPaMMBI Kypca, CO3/Ial0T HEOOXOMMBbIE YCIIOBHS ISl CHCTEMHOI'O YCBOEHUS yJaIllUMHCS] OCHOB HaYKH, JJIs
o0ecredyeHrs pa3BUBAIOIIErO U BOCIUTHIBAIOIIETO BO3IEHCTBUS 00yUeHHs Ha JIMYHOCTh ydaulerocsi. @opMupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM
CHCTEMBI YOS KICHUH MIKOIbHUKA, SIIPOM €r0 HayYHOI'0 MUPOBO33PEHHUS.

Conepxxkanue o0pa3oBaHus 110 rogaM 00y4eHUs
(mpakTHYeckas 4acThb y4eOHOTO COJIep)KaHHs TpeIMeTa yCHICHa MaTepuaJbHOTEXHHUYECKOW Oa3zoi neHTpa «Touka pocTtay / JAETCKOTO
TexHomnapka «KBaHTOpHYyM», HCIIOJIb3YEMOT0 JIJIs peain3allii 00pa30BaTeIbHBIX IPOTPAMM B paMKax MPEIoiaBaHusi OUOJIOTHH).

5 KJIACC 2022-2023 YYEBHBIH IO

1. Omauuue >cueozo om Hedxcusozo. (5 uacos).

MeToabl M3ydeHHs KHMBBIX OpPraHU3MOB: HaONIOACHHE, M3MepeHue, skcrepuMeHT. [IpaBuna pabGoTel ¢ OuonOrHueckMMu mHpubopamMu U
UHCTpyMEeHTaMH. OTIWYUTENbHBIE NPU3HAKU JKUBBIX OpPraHu3MoB. OCOOEHHOCTM XUMHYECKOTO COCTaBa JKMBBIX OpPraHU3MOB: OpraHUYECKHE U
HEOpraHMYeCKHe BEIECTBA; UX poiib B opraHu3zMe. OOMEH BeLIECTB M MpeBpallleHue PHEPruH — MPU3HAK KUBBIX OpraHu3MoB. PocT u pas3ButHe
opranu3moB. PazmHoxxeHue. Paznpaxkumocts. HaciieIcTBEHHOCTh M N3MEHUYHMBOCTh — CBOMCTBA OPraHU3MOB. brosorus kak Hayka. MeToasl H3y4eHHs
’KMBBIX OPTaHU3MOB: Ha0JII0/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT.

2. Knemounoe cmpoenue opzanuzmos. (5 uacoas).

Knetka — ocHOBa CTpOeHUsS U KM3HEIESATEIBHOCTH OpraHu3MoB. MHoroobOpasue kiaeTok. CTpoeHHe KIETKU: spo, KiIeToyHas 000JIouKa,
I1a3MaTH4ecKkass MemMOpaHa, IMTOIUIa3Ma, IJIACTHIbI, MUTOXOHIPHH, BaKyoJd. XPOMOCOMBI. YCTPOMCTBO YBEJIWYHUTEIbHBIX MPUOOPOB U IMpaBuiIa



pabotsl ¢ HuMH. [IpuroTosiaenue Mukponpenaparo. M3yueHne kIeTok pacTeHUI U )KUBOTHBIX Ha MUKpOIpenapaTax 1 ux onucanue. Kierku, Tkanu u
opranbl. M3ydyeHue OIHOKIETOUYHBIX WM MHOTOKIJIETOYHBIX OpPraHU3MOB. MeTonbl W3Y4EHHs S>KUBBIX OPTraHU3MOB: HAOJNIOJIEHUE, H3MEpEeHHe,
AKCIIEPUMEHT.

Jlabopamophvie u npakmuyeckue pabomul

1. 3HaKOMCTBO ¢ MUKPOCKOIIOM.

2. PaccMatpuBaHue 1o MUKPOCKOIIOM ITY3bIPbKOB BO3/1yXa.

3. PaccmaTpuBaHue 1101 MUKPOCKOIIOM KJIETOK OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB.

Onvimei, 8binoHAeMble 8 OOMAUHUX YCTIOBUSX

BripamuBanue miecenu Ha xie0e.

3. ZKusneoeamenvnocme opzanumos.(25 uacos).

Poct u pasButue opranusmoB. PasmHoxenue opranuzMoB. becmosoe u mosoBoe pasmHoxkeHue. [lomoBbie kieTku. Omiog0TBOpEHUE.
W3ydeHue opraHoB I[BETKOBOTO pacTeHUs. BereraTuBHOEe pa3MHOXKEHHE KOMHATHBIX pacTeHuid. [Iporecchl Ku3HeAesITeNbHOCTH PaCTEHUI: IUTaHUE,
¢dorocuntes. [Iutanue >kuBOTHBIX. [IprCIIOCOOIEHNS JKUBBIX OPTaHU3MOB K Pa3JIMYHBIM CpeiaM OOUTaHus. B3auMOCBs3b OpraHU3MOB U OKPYKAIOIIEH
cpenbl. Ponb muTaHus, TpaHCIOPTa BEIIECTB, yAaJeHUs MPOIYKTOB OOMEHA B )KU3HEAEATEIbHOCTH KJIETKH U opranu3Ma. OcoOEHHOCTH XUMUYECKOTO
COCTaBa >KMBBIX OPraHU3MOB: HEOpPraHMYECKHE M OpraHMYecKHEe BEIIEeCTBa, UX posib B opraHusMe. lIpoiecchl XKU3HEAESATEIBHOCTH OPraHU3MOB.
Perynsauus mpoueccoB xku3HenesTeNbHOCTH. OOMEH BeIIECTB M IpPEBpAllleHHEe SHEPruM — TMPU3HAK JKUBBIX OpraHu3MoB. [luineBbie cBs3M B
skocucteme. Cpena — MCTOYHMK BELIECTB M AHEpruu. Poib ObIXaHUS B JKU3HENEATEIbHOCTH KJIETKM M OpraHuzMa. MeTojabl M3y4yeHUs >KHBBIX
OpPraHu3MOB: HaOJIOJIeHUE, U3MEPEHHE, IKCTIEPUMEHT.

Jlabopamopnvle u npakmuyeckue pabomuol

1. 3yuyenue cTpoeHus ceMeHu ¢aconu (ropoxa).

2. PaccmaTpuBaHue KOpHEN paCTEHUM.

3. VX011 32 KOMHAaTHBIMH PAaCTCHUSIMH U aKBAPUYMHBIMU PHIOKaMH.

4. HabmroieHre 3a pacxo10M BOJBI U AJIEKTPOIHEPTHH B IIIKOJIE.

Onvimol, 8binoHAEMblE 8 OOMAUHUX YCTIOBUAX

1. I3ydyenue ncnapeHus BOJIbl TUCThIMHU.

2. 3y4yeHne HanpaBlIeHUsI POCTa KOPHS.

6 KJIACC 2022-2023 YYEFHBIH I'O/]
Hayka o pacrenusix — 6oranuka. (64)

[onsiTHe OMOJOTMM KaK HAayKH, YTO TAKOE «IIapCTBOY», KU3HEHHbIE (POpMBI pacTeHuil, OOTaHMKAa KaKk HayKa O PAacTeHMAX, TUKOPACTYILHE,
KYJIBTYPHBIC, IEKOPAaTUBHBIE, KOPMOBBIE, JICKAPCTBEHHBIC PACTEHUS, TEHEPATUBHBIE U BET€TaTUBHBIC OPraHbl, BBICIINE U HU3IINE PACTCHMUS, CIIOPOBBIE,
I[BETKOBBIC, CEMEHHbIE pacTeHusi, opraH. [loHsTHE KU3HEHHOH (POpPMBI pacTeHuil; )Ku3HEHHBIE (OPMBI PACTCHUH: IEPEBO, KYCTAPHHUK, KYCTApHUYEK,
MIOJIyKYyCTapHHUK, TpaBa. KileTka Kak OCHOBHasi CTPyKTypHas exumHuua pacteHus. CTpOoeHHE DPACTUTENBbHOM KIETKH: KIJIETOYHAs CTEHKA, sIpo,
[IUTOIUIa3Ma, BaKyOJIH, TACTUbL. JKu3HeaesTenbHOCTh KieTku. [lenenune knetku. Kierka kak xuBast cucreMa. OCOOCHHOCTH PaCTUTENBHOM KIETKH.
Ilonatne o TkaHu pacTeHMH. Buapl TkaHel: OCHOBHAs, IOKpPOBHAas, NMpoBOAsALIas, MexaHudeckas. [IpuumHbl mosiBieHus TkaHed. PacteHue kak
LIEJIOCTHBIN JKMBOM OpPraHu3M, COCTOSIIMN M3 KJIETOK U TKaHed. CeMms Kak OpraH pa3MHOXeHHs pacTeHH. CTpoeHHE CeMEHU: KOXypa, 3apOjblIIl,



sHpocnepm, cemsinonu. CTpoeHue 3apojbiiia pacTeHus. JByA0IbHBIE U OJHOMONBHEIE pacTeHus. [Ipopactanue cemsiH. [IpopocTok, 0COOEHHOCTH €ro
CTPOEHHUs. 3HAaYEHUE CEMSH B MPUPOJE U JKMU3HU YEJIOBEKAa. 3HAUYCHHUE BOJBI M BO3JyXa JUIsl IPOPACTAaHUS CEMsH. 3allaCHbIC MUTATEJIbHBIEC BEIIECTBA
ceMeHu. TemnepaTypHble yCI0BUs popacTanusi ceMsH. Poib cBeta. Cpoku moceBa ceMsH.

Opranbl pacteHuid. (6 1)

Tunsl KOpHEBBIX cucTeM pacTeHHH. CTpoeHHEe KOpHS — 30HBI KOPHS: KOHYC HapacTaHMsl, BCaCbIBaHUs, IIPOBEJEHUS, JeyeHus, pocra. Poct
KOpHSI, reoTponu3M. BujionsMeHneHus KopHeil. 3HaueHue KOpHE B IPUPO/IE.

[ToGer kak crnoxnas cucrema. Ctpoenue mobera. CrpoeHue modek. BereraTuBHas, 1BeTouHas (T€HEpaTWBHAsl) MOYKH. Pa3BuTHe M pocT
noberos u3 noyek. [Ipumunka u naceinkoBanue. Criiue movKy.

Buemnee ctpoenne nucra. BHyTpeHHee crpoeHue ymcTta. TUnbl KUiIKoBaHUs JTUCTheB. CTpoeHne W QyHKIMU yCTBUI. 3HAYCHHE JIMCTA IS
pactenusi: poTocuHTe3, uCapeHue, ra3oo00MeH. Jlucronan, ero posib B )KHU3HU pacTeHUs. Bujpon3MeHeH s J1CThEeB.

Buemnee crpoenue crebis. Tumbl crebneir. Bayrpennee crpoenue crebms. Oynkmuu ctebns. BumomsmeHneHus creOisi y HaA3EMHBIX H
MO/I3€MHBIX TOOETOB.

[IBeTox Kak BUAOW3MEHEHHBIN YKOPOYEHHBIN MOOEr, pa3BUBAIOIIMKCA M3 TeHepaTUBHOM nouku. CTpoeHue LBeTka. Ponb 1BeTKa B jKU3HU
pacteHus. 3HaueHHe NEeCTUKAa M THIYMHOK B 1BeTke. CouBerus, ux pasHooOpasue. llperenue u ombiieHue pacteHuid. OmbUleHHE KaK yCIOBHE
orIo10TBOpeHus. Turbl onblieHus (epekpécTHoe U camoorbuieHue). [lepenocurku nbuiblibl. BeTpoonbuieHue.

Crpoenue miozaa. PasnooOpasue minozoB. LIBeTkoBbIe (TOKpBITOCEMEHHBIE) pacTeHHs. PaciipocTpaHeHHe II0A0B U ceMsIH. 3HaueHHe IJI0/I0B B
MIPUPOJIE U )KU3HU YEJIOBEKA.

OcHOBHBIE NIPOLIECCHI KU3HEAEATEIbHOCTH pacTeHunid. (6 1)

Boma kak HeoOXommMmoe yCIOBHE MHHEPAJbHOTO (TIOYBEHHOTO) MUTAaHWA. l3BieueHWe pacTeHHWEM U3 IOYBBI PACTBOPEHHBIX B BOJE
MUHEPAJIBHBIX coyied. DyHKIHS KOPHEBBIX BOJIOCKOB. IlepeMenieHue BOIbl M MHMHEpAIbHBIX BEILECTB II0 PACTEHUIO. 3HAYEHUE MUHEPAIBHOIO
(moyBeHHOro) muTaHus. Tunel ynqoOpeHH M UX POJib B JKU3HM PACTEHUS. DKOJOTMYECKHE TPYNIbl PACTEHUM MO OTHOIIEHUIO K BOJE YCJIOBUS
00pa30BaHUsl OpPraHUMYECKUX BEIIECTB B PACTEHHUU. 3el€Hble pacTeHUs — aBTOTPOQBL. I'eTepoTpodbl Kak MOTPEeOUTENM T'OTOBBIX OPraHUYECKHX
BemiecTB. 3HaueHue (orocuHTe3a B mpupone Ponb ApixaHus B KM3HM pacTeHHd. CpaBHHUTENbHAS XapaKTEPUCTHKA IPOILECCOB IBIXaHUS W
¢dorocunTeza. OOMEH BEIECTB B OpraHU3Me Kak BaKHEHIIMH NMpHU3HAK *KU3HU. B3auMoCBs3b npolieccoB abixaHus U (poTocuHTeza Pa3MHOXKEHHE Kak
He00X0IMMO€e CBOMCTBO XM3HHU. TUIBI pa3MHOXKEHHs: Oecnosioe U mosnoBoe. becrnonoe pasMHOXKEHHE — BEreTaTUBHOE M PAa3MHOXKEHHUE CIIOPaAMHU.
I'maBHast 0COOEHHOCTH MOJOBOTO pa3sMHOKEHUs. OCOOEHHOCTH OIUIOJIOTBOPEHUS y IIBETKOBBIX pacTeHuil. J[BoitHoe omogorBopenue. JloctmxeHus
oreuecTBeHHOro yuénoro C.I'. HaBammna XapakTepHble 4YepThl IMPOLIECCOB POCTAa W Pa3BUTUSA PACTEHHUM. OTambl MHAUBUAYAIbHOIO Pa3BUTUSA
pacteHuil. 3aBUCUMOCTb IIPOIIECCOB POCTA U PA3BUTHUS OT YCIOBUM cpeabl oOuTanus. [lepuoAndHOCTh NPOTEKAHUs )KU3HEHHBIX MpoleccoB. CyTouHbIe
U CE30HHbIE PUTMBI. DKOJIOTHYECKUE PaKTOPhl: AOMOTHUECKUE, ONOTUYECKUE, aHTPOIIOI'€HHbIE, UX BIMSHUE Ha )KU3HEAEATEIbHOCTh PACTEHUH.

MHorooopa3ue u pa3BuTHE PACTUTEJIbHOI0 MUPA.

(10 9)

[Ipoucxoxxaenue Ha3BaHuil OTAENbHBIX pacTeHuil. Kiaccudukanmsa pacrenuil. Bun kak enununna kinaccuduxanuu. Ha3Banue Buga. I'pymnmb
napctBa Pactenus. Ponb cucTeMaTUKU B U3y4€HUU PACTEHHI

Oobmas xapaktepuctuka. CTpoeHue, pa3MHOXKeHUe Bojpopocieil. PasnooOpasue Bogopocineit. Otnensr: 3enénsie, Kpacusie, Byprsie Bomopociu.
3HaueHue Bojopociel B npupoae. Mcnons3zoBanue Bogopocieil yenoBekoM MoXoBUIHbIE, XapaKTepHble 4epThl cTpoeHus. Kiaccesl: [leu€éHouHMKN 1



JlucrocrebenpHble, MX OTIMYUTENbHBIE 4YepThl. PasMHOkeHHE (Oecrmonoe M TOJOBOE) M pa3BUTHE MOXOBUAHBIX. MOXOBHUIHBIE KaK CIIOpPOBBIC
pacTeHus. 3HaYeHUE MXOB B MPUPO/IC U KU3HU YeIoBeKa. MoXoBUIHBIE 3a0aliKaIbCKOTO Kpasi.

XapakTepHble YepThl BBICIIMX CIIOPOBBIX pacTeHUi. UepenoBaHHE MOJOBOTO M OECIONOr0 pa3MHOXKEHUs B IMKIE pa3Butus. OOmas
XapakTepucTuka otaeinos: [lnayHoBuaHble, XBomeBuaHble, [lanopoTHUKOBUIHBIE, UX 3HAYCHHME B NPHUPOJE U >KU3HU yenoBeka. [IpencraBurenu,
MPOU3pACTAIOINE HA TEPPUTOPUH 3a0alKaIbCKOTO Kpast.

OOwas xapakTepuCTHKa T0JIOCEMEHHBIX. Paccenenue ronoceMeHHbIX o noepxHocTH 3emian. OOpa3oBaHue CEMsH Kak CBUIETEILCTBO OoJiee
BBICOKOTO YPOBHSI Pa3BUTHsI FOJIOCEMEHHBIX MO0 CPAaBHEHUIO CO CIIOPOBBIMH. OCOOEHHOCTH CTPOCHMS W PA3BUTHS MpEICTaBUTEICH Kiacca XBOWHBIE.
I'onocemenHble Ha TeppuTopun 3adaikaabckoro kpas. VX 3HaueHue B IPUPOJIE U KU3HU YesloBeKa

Oco0OeHHOCTH CTPOEHUS, pa3MHOXKEHHUS U pa3BUTHA. CpaBHUTENIbHASA XapaKTEPUCTUKA IMOKPHITOCEMEHHBIX U T'OJIOCEMEHHBIX pacTeHuil. boiee
BBICOKUI YpPOBEHb Pa3BUTHUSl IOKPHITOCEMEHHBIX I10 CPAaBHEHHMIO C TOJOCEMEHHBIMH, JIydllas IPHUCIOCOOJEHHOCTh K pa3jIM4YHBIM YCIOBHUSAM
OKpy>Karomen cpensl. PaznooOpasue sku3HEHHBIX (POPM MOKPHITOCEMEHHBIX. XapaKTepUCTUKa KiaccoB JIBymonbHbie 1 OQHOAONBHBIE PAaCTeHUs, X
POJIb B IPUPOJIE U )KU3HU YeroBeka. OXpaHa peKUX U MCUE3aI0IIUX BUIOB

O6mas xapakrtepuctuka. CemeiictBa: PosonBernsie, MoTbsuibkoBbie, KpectouBetHbie, IlacnénoBreie, CnoxHouBeTHble. OTIUYUTEIIbHBIC
NPU3HAKU CeMEMCTB. 3HaueHUe B IPUPOJIE U JKU3HU yesnoBeKka. CellbCKOXO035HCTBEHHBIE KYIbTYPbI

Obmas xapakrepuctuka. CemerictBa: Jluneitnsle, JlykoBble, 3naku. OTIMYUTENbHbIE NMPU3HAKU. 3HAYEHHE B NPUPOJE, KU3HU UEJIOBEKa.
I'oTOBHOCTH K Mepexojly K camMoo0pa3oBaHMIO HAa OCHOBE Y4eOHO-TIO3HABAaTEJbHOW MOTHBAIMM B Xo0Je paboThl Haj mpoekToM. dopmupoBaHue
CIIOCOOHOCTH K CaMOPa3BUTHIO, IMYHOCTHBIX MPEACTABIECHUH O IEHHOCTU NPUpOibl. VICKITIounTeNbHAS POJIb 311aKOBBIX PACTEHUM

[lonsitne 06 »BomronMu *kuBoro Mupa. IlepBeie oburatenu 3emnu. Mcropus pa3BUTHS pacTUTENbHOTO MHpa. BbIxon pacTeHuii Ha cymry.
XapakTepHble UYepThl MPUCIOCOOJEHHOCTH K HazeMHOMY o0pasy »ku3Hu. H.W. BaBuioB o pe3ynbTarax 3BONIONUH DPACTEHUM, HaIpaBiseMON
qestoBeKoM. OXpaHa peIKUX U UCUE3AI0IIUX BUJIOB.

HcTtopust mpoucxoxaeHusi KyJIbTYpHbIX pacTeHUH. 3HaueHHe HCKYCCTBEHHOIo oTOOpa U cenekiuu. OcOOEHHOCTH KYNbTYPHBIX pPacTEHUH.
Lentps! ux npoucxoxnaenus. Paccenenue pacrenuii. CopHsle pacteHus, ux 3HaueHue. [IpeacraBurenu KyabTypHbBIX pacTeHUN 3a0aiikaibs.

Haper Craporo Cpera (mmieHuia, poxb, Kamycra, BuHorpan, 6anan) u Hooro Caera (kaptodenb, ToMart, ThikBa). Mcropus u HeHTpsl ux
MOSIBJIEHMS. 3HAUEHUE PACTEHUI B )KU3HU YEJIOBEKA.

I[Mpupoanbie cooduecTBa. (3 1)

[onsiTe o mpupoaHOM coobiecTBe (buoreoneHose, s3xocucreme). B.H. Cykau€B o cTpykType NpHpoJHOro coolIiecTBa U (yHKIHOHATIBHOM
YYacCTHH JKUBBIX OpraHu3MoB B HEM. KpyroBopoT BelIecTB M MOTOK 3HEPIUU KaK IJIABHOE YCIIOBHE CYLIECTBOBaHMS MPUPOJHOIO COOOIECTBA.
COBOKYIMHOCTh >KHBOT'O HACENEHUS MPHPOTHOTO coodbmiectBa (O6uoreHo3). YcioBus cpeabl oburtanus (6uotor). Ponms pacTeHuil B MPUPOTHBIX
cooO11ecTBax.

SIpycHOE CTpOoeHHME MPUPOAHOrO COOOIIECTBA — HAA3EMHOE M IMOJ3EMHOE. YCJIOBUS OOMTaHUS pacTeHUi B OHoreoreHose. MHorooOpasue
(GOopM JKUBBIX OPraHU3MOB KaK CJIEJICTBHE SIPYCHOTO CTPOEHHSI IPUPOJHBIX COOOILECTB

[ousiTHE O CMEeHEe MPUPOIHBIX cO00mIeCTB. [[puUnHBI CMEHBI: BHYTPEHHUE U BHENIHHE. ECTECTBEHHBIEC U KYJIbTYPHbIE IPUPOTHBIE COOOIIECTRA,
WX 0COOEHHOCTH M poJib B Onocdepe.

Heo6xoauMocTh MEpOTIPUSTHI TIO COXPAaHEHHIO TPHUPOTHBIX COOOIIECTB.

3akpemienue. (4 4)



[loBropenne marepuana: I'maBa 1- Hayka o pacTteHusix — OoTaHuka; ['nmaBa 2- opranel pacteHuid; ['7aBa 3 — OCHOBHBIE MPOILIECCHI
KU3HENICSITSIIBHOCTH pacTeHuil; [ 1aBa 4 — MHOrooOpa3ue u pa3BUTHE PACTUTEIBHOTO MHpa; [ 1aBa 5 — mpupoHbIE COO0IIECTBA.
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3oonozun — nayka o scueomnuix. (5 u)

300J10THS — CHUCTEMa HayK O YKMBOTHBIX. Mopdosorusi, aHaToMusi, (PU3UOTIOTHS, YKOJIOTHS, MTAJICOHTOJIOTHS, 3TOJIOTHs. CXOICTBO U pa3Indue
KUBOTHBIX U pacTeHuil. Pa3Ho0Opasue 1 3HaUeHHEe )KUBOTHBIX B IPUPOJIC U )KU3HH YEIOBEKa

Mecrta oOuTaHMs; XUIIHAYECTBO, MAPA3UTH3M, KOHKYPEHIUS, CUMOMO3, PACTUTEIHHOSHBIC, XWIIHbIC >KUBOTHBIC, MAaajiee/bl; Mapa3uT U
XO035IMH; OUOIIEHO3, PKOCUCTEMA, TTUIIIEBHIE CBS3U, IPOAYIICHTHI, KOHCYMEHTBI, PEyLIEHThI; KPYTOBOPOT BEIIIECTB.

Knaccudukanms, cucteMaTH4eCKue TPYIIBI: IAPCTBO, THI, KJIAcC, OTPS, CEMEHCTBO, POJI, BUI, TIOMYJISIUS, apeal.

Kpacnas kHura, 3aroBeJHUK, OXpaHa KUBOTHBIX, IPSIMOE U KOCBEHHOE BO3ECHCTBUE YEJIOBEKA HA IPUPOY.

[IpoucxoxaeHre 300J0ruM Kak Haykd. ['aBHbIE EpBOOTKpbIBaTENM. POJIb SKCHIEAUIINI B M3YyYEHHH KMBOTHOTO MUpa. BaxkHeimme sTanbl
pa3BUTHUS HAyKHU 300510ruu B Poccum.

Cmpoenue mena sxcueomnoix (4 u).

Krnerka, memOpaHa, IUTOMIIa3Ma, BaKyollb, AP0, XPOMOCOMA, OPTaHOUIbI, KIIETOYHBINA IIEHTP.

TkaHu: snuTENNaNbHBIC, COCIMHUTEIbHBIC, MBIIICYHbIC, HEPBHBIC; XPSAIIU, KOCTU, CYXOXKWJIMUSA, CBA3U, KPOBb; IJIaJKas MBbIIICYHAs TKAHb,
MONEPEYHO-TI0JI0CaTasl MblIlI€YHas TKaHb; HEHPOH.

Oprassl, CHCTEMBI OPIaHOB; ONOPHO-/IBUTATEIIbHAS, AbIXaTeNbHAS, IUILEBAPUTEIbHAS, KDOBEHOCHAS, BbIICINTEIbHAS, HEPBHAS, SHIOKPHHHAS,
oJioBa; pediekchl: 0€3yCIOBHBIN, YCIOBHBIN; MHCTUHKT; CAMMETPUS: JIy4eBasi, IBYCTOPOHHSIS.

Iloouapcmeo Ilpocmentwue (5 u).

[oanapcteo IIpocTeiime; 0qHOKIETOUHbIE, KOJIOHHATIbHBIE, OPraHU3MbI; ame0a MpoTeii; KJIeTKa — CAMOCTOSATENIbHBIA OPraHn3M; IUTOILIA3Ma;
JI0’)KHOHOKKA, COKpaTUTENIbHASl BAaKyOJlb; pa3MHOKEHHE OECIooe; UCTa; Pa3apaKUMOCTh.

KrytukoHocubl; 0a3albHOE TeNblle, KICTOYHBI pOT, COKpaTHUTENIbHAs BaKyoOllb, SIAPO, XJIOPOIUIACTHI, NHIIEBAPUTEIbHAS BaKYOIlb;
aBTOTpO(PpHOE U reTepoTpodHOE MUTAHUE; KOJOHUATbHBIE ()OPMBI; TOUEPHUE KOJIOHUH;, pa3MHOXKEHHE: OECII0I0e U MOJI0BOE.

PecHuuku, TpUXOIMCTHI, KJIETOYHBIM pOT, KIETOYHAs TJIOTKA, COKPATHUTENbHBIE BaKyOJIH, OECIOJIOE pa3MHOXEHHUE, MOJIOBOM Ipoliecc,
KOHBIOTaLIHS.

CrpoeHnue Tena nHpy30pun TyQenbKu, CTPOCHHE BHYTpEHHUX opraHoB. [lepenBmkenue Tena nHpy3opun. Peakius Ha pa3apakeHue.

Tunsl TpOCTEHIINX )KUBOTHBIX: CApPKOJIOBBIC, KT'YTUKOHOCIIBI, HH(QY30pHH, CIIOPOBUKHU U Jp. MpocTeiiue-napa3uTsl. JpeBHue npocTeiue.
Hucra, nu3entepusi, Majasipusi, 3pUTPOLIUTHI.

Ioouapcmeo Muozoknemounwie yncueomuuie (3 u).

[ToamapcTBO MHOTOKJIETOYHBIX KUBOTHBIX; THIT KMIIEYHOTIOJOCTHBIX; JIydeBasi CUMMETPHSI; IKTOIepMa, YHTOJIEpMa, ME30TJIes, HEpBHAsI CETbh;
0e3ycI0BHBIN pedeKe; pa3apaxMMOCTh; PereHepallrs; MOYKOBaHNE; Pa3AebHOMONIOCTh; TepMadpPOIUT.

JKuznennsie GopMbl, TUIPOUIHBIE, TIOJIUIL, MEAY3a, KOPAJUIOBBIC TTOJIHIIBI, CITU(OUTHBIE METY3bI.

Tun: Ilnockue uepeu. Kpyznvie uepeu. Konvuamoie uepeu (6 u).



Tun [Tnockue yepBy; IBYCTOPOHHSSI CHMMETPHSI; KOXKHO-MYCKYIBHBIA MEIIOK; MTAPEHXHUM; TJIOTKA, CPEIHSS KHIIKA, TOJIOBHBIC HEPBHBIC Y3IIbI,
MIPOJIOJIbHBIE HEPBHBIE CTBOJIBL, OPTaHbl OCA3aHUs; MYXKCKas I0JIOBas CHUCTEMa: CEMEHHUKHU, CEMSIPOBOJbI; KEHCKasl MOJIOBasi CUCTeMa: SUYHHUKU,
SIMLEBOJIBI; KJIacC PeCHUYHbBIE YepBH.

Knacc Cocanpmuku (TpemaTonsl); kiacc JIeHTouHble dYepBHU (LIECTOMABI); HHAONAPA3UTHI; MAPA3UTU3M; LUK Pa3BUTHUS; [ApPA3UT;
MIPOMEKYTOUHBIN XO35IMH, OKOHYATEJIbHBIN XO35MH.

Tun Kpyraesle depBu; Kilacc HEMaTObl; THIOAEPMa, KYTHUKYJIa, KOXHO-MYCKYJIBHBI MEIIOK; aHAJIbHOE OTBEPCTHUE; HEPBHBIC CTBOJIBI;
Pa3IenbHONONOCTb.

Tun Konbuateie yepBu: kinacc MHOTIOIIETHHKOBBIE YEpBH;, KJIAacC MaolEeTHUHKOBbBIE UYEpPBU; CETMEHTHI (KOJbIa), BTOPUYHAS IOJIOCTh
Tena(menom), Me301epMa, THIPOCKEIIET, MapPOIIONH, MBIIIIIEI: TIONEPEYHbIC, MPOIOJIBHBIC, XUTHHOBBIE 3YOIbl, BBIICIUTEIbLHBIC TPYOOUKH, HEPBHBIC
y3J1bl, TAPHBIA OPIOIIHON HEPBHBIM CTBOI.

Kitacc MasnoreTiHKOBbIE YepBH; IIIETUHKH, KEJIC3UCThIE KIETKU, MYCKYJIaTypa; TJIOTKA, MUILIEBOI, 300, MyCKYJIbHBIN JKETY10K, 3aHss1 KHUIIKA,
CBETOUYYBCTBUTEIBHBIC KIETKU.

Buyrtpennee u BHemHee cTpoeHue Tena tuna Koiapuareie 4epBHU Ha MPUMEPE JOKIEBOT0 YepBsi. 3aKpEIICHUE YMEHUM pabOThl C MUKPOCKOIIOM,
MUKpOIpenapaTaMu.

Tun Monnrocku (6 u).

Tun Momnmtocku, unmu Msrkortesbie; TByCTOpOHHEE-CHMMETPUYHbIE, aCUMMETPUYHBIE; TIepiIaMyTp, TOJI0Ba, HOTa, MAHTHS, MAaHTHUITHAS TTOJIOCTh,
TepKa, )KaOpbl; HE3aMKHYTasi KPOBEHOCHAsI CUCTEMA; JIMYMHKA-TIAPYCHHUK.

Krnacc bproxoHorue MOTIOCKH, WU YIUTKH: OONBIION MPYTOBUK, OB CIU3€HDb; TOJI0BA, HOTA, MEIIKOBUIHOE TYJIOBHIIE, MAHTHS, TEPKa,
MaHTUHASI TIOJIOCTh, JIEBasi TIOYKA, HEPBHBIE Y3IIbI; TePMaAPPOIUTHI.

Krnacc JIBycTBOpuUaThie MOJITIOCKH; TENIO ABYCTOPOHHEE-CUMMETPHUYHOE; OUCCYC, CH(OHBI, MYCKYJIbI-3aMbIKaTEIH, 3yObl, 3aMOK; >KMBOTHBIC-
(bUIBTPATOPHI;, KAOPBI, CEPAIlE, JABAa MPEACEPaus, KEIyJA0UueK, Mapa MOYeK, TPU Maphl TAaHTIUEB, HEPBHBIM CTBOJ, MEPIAMYTp, KEMUYT; JIMUYWHKA-
MapyCHUK.

Bremnee n BHyTpeHHEE CTpPOEHHE Teja JABYCTBOPYATHIX MOJUTFOCKOB. 3aKpeTUICHHE YMEHUH pabOThl ¢ MHUKpOIpenapaTamu, 3aKpeTuiCHHe
yMeHU paboThl C OMOIOTHUECKUM PUCYHKOM.

Kiacc T'o0BOHOTHE MOJUTFOCKH; POTOBBIE YETIOCTH, MYCKYJIUCTasl TJIOTKA, S3BIK, TEPKA, SIOBUTHIE CIFOHHBIE JKEJIE3bl, YSPHUIIBHBIN MEIIOK;
MO3T; 3aMKHYTasi KPOBEHOCHAS CUCTEMA; TIOJI0BOM TUMOP(U3M, criepMaTO(OpHI.

Tun Ynenucmonozue (7 u).

Krnacc pakooOpa3Hbie; KecTKasi KyTHUKYJIa — TaHIUPb, TUHBKA; TOJIOBOTPY/b, OPIOIIKO, HOTOYEIIOCTH, XOIUIbHBIE HOTH, KJICIIHU; CMEIIaHHAs
MOJIOCTH Tena, reMonuMda, 3eJICHbIC JKeJIe3bl; OKOJIOTIOTOYHOE HEPBHOE KOJIBIIO, OpIOIIIHASE HEPBHAS IIEMIOYKA; CIOKHBIC ((haceTouHbIe) Ti1asa.

Krnacc IMaykooOpa3Hbie; roJIOBOTPYb, OPIONIKO; JIETKUE, TPaxeu, XEIHUIePhl, HOTOIIYMAbIa, XOAUIbHBIE HOTH, MPOCTHIE TIA3KH COCYIIHMA
POTOBOIA ammnapar; nayTuHHbIE OOPOJABKH, MAYTHHA; BHEKUIIIEYHOE MUIIEBAPEHUE, MAJIBITUTHEBBI COCY/IbI; KOKOH.

Knacc Hacexomble; XUTHHOBas KYTHKYJa; TOJIOBA, TPYy/lb, OPIOIIKO, CIIOXKHBIE TJIa3a, MPOCTHIE TJIa3KH, Mapa YCUKOB, TPU Mapbl HOT, KPBUIbS,
HOTY — XOAWIbHBIC, TpbIraTebHbIC, MJIaBaTEIbHbBIC, KOMATEIbHbIC; KEMYAO0K KEeBaTENbHbIN; Tpaxeu, bIXajblla; KPOBEHOCHAs CUCTEMa HE3aMKHYTas;
MaJIBITIUTUEBBI COCY/IBI.

HenonHoe mpeBpameHue: sifio, JW4YMHKA, B3pociioe HacekoMoe (oTpsaasl Ctpekosbl, [Ipsmoxpbuibie, PaBHokpbuible, Kiomsr); momHoe
MIpeBpalieHue: siIo, TUUMHKA, KYKOJIKa, B3pocioe Hacekomoe (oTpsiabl Yenryekpouisie, XKecTkokpbuibie, [[Bykpouibie, [lepenoHnyaTokphLIbIe).



OOmecTBeHHBIE HaceKOMbIe. MeloHOCHas myena, paboyasi muesa, MaTKa, TPYTHH; TYTOBBIH MIEIKONPSA/; TPeHa, KOKOH, IIENK, MEIOBBIH 300K,
MeJl, BOCK, COTBI, IEPra; NHCTUHKT.

MeToab! 00pbOBI C BpeIHBIMUA HACEKOMBIMU: (PU3HUECKUE, XUMUYECKHUE, arPOTEXHUYECKHUE, ONOIOTHYECKHUE.

Tun Xopooewie (6 u).

Becuepennrle; uepenHble, WK MO3BOHOYHBIC; OCEBOW CKEJIET, XOP/1a; SHTOAEpPMa, SIKTOJepMa, Me30JiepMa, HEpBHAs TPyOKa, MHUIEBapUTEIIbHAS
TpyOKa, TJIOTKa, >KaOepHbIE OTBEPCTHS; BTOPUYHOPOTHIC, JBYCTOPOHHE-CUMMETPHUHBIC, aHAILHOE OTBEPCTHE; CEpAlle, OcCs3aTelbHbIE KIETKH,
CBETOUYBCTBHUTEJIBHBIC TIA3KH, KATWILISIPBL, BBIICIUTEIIbHbIC TPYOOUKHU; SUYHUKH, SIMIIEKICTKH, CEMEHHUKH, CTIEPMATO30U/IbI.

XpsiieBble pbIObI, KOCTHBIE PBIObI; BHYTPEHHHUI CKENET, XPsAIl, KOCTh; T0JIOBA, TYJOBHILE; XBOCT; KOXa, YeIlys,, CIM3UCTBIC >KEJe3bl;
OTBEPCTHS: aHATBHOE, MOUYEBOE U MOJIOBOE; TUIABHUKHU: HETIAPHBIEC U TTapHBIE; OOKOBAsI JIMHUS; YEIIOCTH, HO3/IPH, T71a3a, BHYTPEHHEE yXO.

[lo3BoHOUHUK, pedpa, MO3rOBOM dYepen, CKeJNeT HEeMapHbIX W TMapHBIX IUJIABHUKOB, CKEJET TOSACOB, CKEleT CBOOOJHOW KOHEUHOCTH;
IJIABaTEbHBIN MY3bIPb; JBYXKAMEPHOE CEPALIE U3 MPEACEPIAns U KEIYAOUYKOB; TOJOBHOW MO3I: NMEPEAHUN, MPOMEKYTOUHBIN, CPEIHUM, MO3KEUOK,
MIPOJIOJITOBATHIN, CHUHHOM MO3T; IOYKHA, MOYETOYHUKH, MOUYEBOU Y3bIPb.

Pa3nenpHOMONBIE JKUBOTHBIE; SIMYHUKH, WKPUHKH, MOJIOKHM, CEMEHHMKH, CIEPMATO30HMJbl; >KUBOPOXKIECHHWE, MHIpalMs, HEpecT, Hary,
MPOXOHBIE PHIOBIL.

XpsmieBble pbiObI (akysbl, ckaThl); KocTHble poiObl: JIyuenepsie (Koctucteie, OcerpoBeie), Jlonactenepsie (/Boskoasiuammue, Kucrenepsie).

Pr160710BCTBO; cenbaeoOpa3Hble; aKKIMMAaTH3aIIHs; PRIOOBOJICTBO MPYI0BOE, aKBAPHYMHOE.

Knacc 3emnoeoonuvie, unu Amguouu (4 u).

Knacc 3emHoBoaHble, win AmM¢puOMM; CTpOEHHE CKelleTa 3eMHOBOJHBIX, KPOBEHOCHAas CHCTeMa, NHIIeBapuTeNbHasl, BbIIEIUTENbHAs,
nbpIxaTenbHas, HepBHad. [naBarenbHas nepenonka, 6apabaHHasi IEpENOHKA, CIE3HbIE KEJE3bl.

[MumeBapurtenbHas cucTeMa: JBEHAIATUNIEPCTHAS KUIIKA, TOHKUNA KHUIIEYHUK, TOJICTHIA KHIIEYHUK, KJI0aKa; Tra3000MeH: JIeTKHE, BIa)KHAS
KOXa; KpPOBEHOCHAasl CHCTeMa: cepAlle TpeXKamepHoe (ABa MpeicepAus, OJAMH >KEIyJoueK), JBa Kpyra KpoBOOOpalleHHs, CMelIaHHas KpOBb;
MOJIyLIAPHSI IEPEAHETO MO3Ta; XOJIOJIHOKPOBHBIE JKUBOTHBIE.

['onoBoOM KU3HEHHBIN LUK, OLIETICHEHNE; Pa3BUTHE C MPEBPALLIEHUEM; CEMEHHUKH, SIMUHUKH, UKPUHKH, TOJIOBACTUKU. OTpsAbl 36 MHOBOHBIX:
becxBocteie, XBocTaThle, be3sHorue; perenepanus.

Knacc Ilpecmovikarowuecsa, unu Penmunuu (3 u).

Kinacc IIpecmbikaromuecs (mnu Pentunum); ronosa, TyJOBHILE, JBE Napbl KOHEYHOCTEH; cyXas KoOka, pOropas 4ellys; JMHbKA; POrOBbIE
IIUTKH; OOOHATEIbHBbIE OpPraHbl, MOJABIKHBIE BEKH; pEreHepalys; MbIIIENIOK, aTIaHT, 3MUCTpo(deil; OTaeNnbl cKenera: IIEHHBIM, TYTOBUIIHBIN,
KPECTLIOBBIH, XBOCTOBOI1; pebpa, rpyaHas KJIeTKa.

[TnmeBapenue: cltoHA, KEITYA0OUHBINA COK; STOBUTHIN 3y0, TOBUTHIE KEJIE3bl; TEPMOJIOKATOP; TOPTaHb, Tpaxesi, OpPOHXU; AYTH a0PThI, JIETOYHAs
apTepus, CIIMHHAS a0pTa; MOYEBAasi KUCIIOTa; KOTTH; CIISIYKA.

Otpsaasr: Amepunbl, 3men, Kpokoaunel, Yepemaxu; mpo3pavyHble POrOBbIE€ BEKH; KOCTHBIM MaHIUPh. [IWIIEBBIC CBS3M; MSCHUCTHIE TYOBI,
KOXHBIE JKEJIE3bI, TOMOJIHUTEIbHBINA TEMHBIN IJ1a3; IPEBHUE PENTHINN: KOTUI03aBpPbl, IMHO3aBPhl, 3BEPO3yObIE; )KUBOE HCKOIIAEMOE — IraTTEepusl.

Knacc Imuupwt (8 u).

[locrosiHHas Temmeparypa Teja; MUTpPAlUM; KIIOB, HAJKIIOBBE, IOAKIIOBBE; KOIMUMKOBAas Jeje3a; Mepbsi: KOHTYPHbIE, IIyXOBbIE, IYyX;
CTepKEeHb, OUMH, OIaxayo, 00POAKHU MEPBOTO M BTOPOTO MOPSAIKA, KPIOYOUKH.



CpacTtanuie ¥ THEBMAaHUYHOCTh KOCTEH; CIOXHBIA KPeCTell; KOCTU TPpyOdaThie, BO3AYIIHBIE MOJIOCTH, OTKPBITHIN Ta3; MOKPHITHIE CKOPIYIION
sTi11a; 1IeBKa, MPsDKKA, KWIb, TPYAUHA; OOJIBIITNE TPYAHBIC MBIIIIIBI, TTOAKITIOYNYHBIC MBIIIIIBI, JUTMHHBIC CYXOXHUJIHSL.

CrpoeHre U (QyHKIHMH MHUIEBAPUTEIHLHOM CHCTEMBI, JBIXaTeIbHOW CHCTEMBbI, KPOBEHOCHON CHCTEMBI, HEPBHOW CHCTEMBI; OpTaHbl YyBCTB,
cucteMa opraHoB BbiiesieHuss. OOMEH BEIIECTB MEKy OPTaHH3MOM U CPEJIOH.

Kryrtuku, wim xanaspl; OCJIOK, >KENTOK; SHIEBOW 3y0; 3apOMBIINICBBIA JHUCK; OOOJOYKH: CKOPIIYIOBAas, 3apOJBINICBAs; BBIBOJAKOBBIC U
MITCHIIOBBIC IITHUIHI.

["'o/10BO# KU3HEHHBIN ITUKII: pa3MHOKEHHUE, THE3/I0BAHUE, ITOCIETHE3J0BbIE KOUEBKH, MUTPALIMH, 3MMOBKA; pPUTYaJIbHOE TTOBEJECHUE, KOJIOHUH,
HAaCW)KMBaHUE, TOKOBAHKME, CMEHA ONEPEHUSI; OCEJIbIe, KOUYIOIIUE, IEPEIETHHIE NITULIBI.

DKOJIOTUYECKUE TPYIIIBI TI0 MECTaM OOWTAHMS: MTHIIBI JIECa, OTKPBITBIX MPOCTPAHCTB, BOJOEMOB, UX TOOEpekuid W 0O0JIOT; MO crocobam
MUTAHUS: PACTUTEIILHOSIHBIE, HACEKOMOSTHBIE, XUIIHBIC, BCESTHBIC.

OXOTHUYBE-TIPOMBICIIOBBIC, JJOMAITHHUE MITHIIBI, OAaHKUBCKAs (KyCTapHHUKOBAs) KYPHIIA, KPSKBA, CEPBIN T'YCh, CYXOHOC; apXECONTEPUKC.

Knacc Mnexonumarowgue, unu 3eepu (10 u).

JlutieBoi M yepemHOM OT/AEIIBI TOJIOBHI; HIEPCTh; BUOPUCCHI; JKEJIE3bl: CIE3HbIE, CAJIbHBIC, IOTOBBIC, MAXyune, MIICUHbIC; KPYITHBIA U CIIOKHBIN
TOJIOBHOM MO3T; IApHbIE KOHEYHOCTH, PACIOJIOKEHHBIE MO TYJIOBHILEM.

CtpoeHue TOJOBHOTO MO3ra, CHUCTEM OpTraHOB: IbIXaTEIbHOW, KPOBEHOCHOW, HEPBHOM, MHINEBAPUTEIHLHOMN, BBIICIUTEIHLHON, OMOPHO-
JIBUTQTEJIHLHOH.

[TnanenTta (meTckoe MeECTO), MapHbIE CEMEHHHUKHU, SUYHUKH, YXOJl 3a TMOTOMCTBOM, MOJATOTOBKAa K 3WMOBKE, JIMHbKA, MUTpAIlMH, CIISYKa,
3UMOBKQ; YHCIICHHOCTb.

PoroBeie koxkHBIE 00pa3oBaHUS: IIEPCTh, pOra, KOMBITA, KOI'TH, HOTTH; MU(PEpEHIIMPOBAHHBIE aJTbBEOJISIPHBIC 3yObl, MJICYHBIC KEJIE3bI;
noakiacc IlepBo3sepu, noakinace Hacrosinme 3sepu: Huszmme u Bricuue.

Bricime, wnu [Inanenrapusie, 38epu: Hacexomosiiusie, Pykokpeuibie, ['pbi3ynsl, 3aiitieoOpa3Hble, XUIIHbIE 3BEPH; STTH300THH.

Ocobennoctu crpoenus Jlacronorux n Kutoobpasneix. JIacTel, KHTOBBIN yC, IEMIBHBIN anmapar;,

Ocob6ennoctu ctpoeHus [lapHO- 1 HEMAPHOKOIBITHBIX: POTa, KOIBITA; CIIOKHBINA KETYI0K, )KBaYKa, X000T.

OcoOeHHOCTH CTpOoeHUsI, oOuTanusi, nutaHus. [IpuMaThl, YenOBEeK pPa3yMHbBIN; CKIAJKH U WU3BUIUHBI KOPHI TOJOBHOT'O MO3ra; HOTTH, JHUIIO;
MHMHMKA, )KECTEHL.

Cpena oOuTaHus: Ha3eMHasi, TOYBEHHAs, BOJIHAS, BO3AYIIHAS; DKOJIOTHUYECKAs TPyIIa; HAa3eMHO-APEBECHBIN 00pa3 KHU3HU; MIICKOMUTAIOIINE
BOJIHBIC, POIONIUE W JIETAIOIIKE; aJanTuBHbIC 4epThl. [loponabl 3Bepei. 3HaueHUEe 3Beped B >KM3HM uesioBeka. JlomaniHue 3BepH, JKMBOTHOBOICTBO,
KPYIHBIM poratblii CKOT; KOHEBOACTBO, OXOTHHYUN MPOMBICEN, KJIETOYHOE 3BEPOBOJICTBO; 3alOBEAHUKH, 300MapKH, AaKKIMMaTHU3ALIMs,
pEeaKKIMMaTU3aIs.

Pazeumue scueomnozo mupa na 3emue (1 u).

[Taneo30ii, KaifHO30M; IBOJIIOIHS; SIMOPHOIOTHYECKHUE, MAJICOHTOJIOTHYECKHE JT0KA3aTEIbCTBA DBOJIOIMH; HACIEACTBEHHOCTh, N3MEHUYUBOCTD,
WCKYCCTBCHHBIN M €CTECTBEHHBINM OTOOP; CUCTEMATHUCCKHE €IMHHIIBI.

3axknwuenue (2 u).

O06o001IeHre U CUCTeMAaTU3aIHs 3HAHUI TI0 KypCy OMOJIOTHH B 7 Ki1acce.

HToroBasi KOHTpOIbHAs paboTa.
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Opzanusm uenoeeka. Oouguii 0630p(6 u).

Anaromusi. ®@usmnosorus. I'mruena. CaHUTapHO-3IUAEMHUOIIOIMYECKUE CTAHLIMM M LEHTPbl. MeToabl MCCIENOBaHUA: ONBIT, XPOHUYECKUI
HKCIEPUMEHT, PEHTTeH, YAbTPAa3BYKOBOE HCCIIEIOBaHUE, MOACTUPOBAHNE PAOOTHI OPTaHOB, KIMHUYECKHE U (PU3UOJIOTHUECKUE UCCIIEI0BAHUS.

Yactu Tena. O6nactu Tena. Bryrpennue opransl. Memmmpl. Ckener. Tlomoctu Tena: OpromiHas, TpyaHas. Miekomnurtaromiue. Bricme
IIPUMATBI.

CrtpoeHue KICTKH: OpTraHbl KJICTKH U uX GyHKuu. CocTaB KIETKU: Heopranndeckue u opranndeckue Bemectsa. [JHK, PHK, AT®, ¢pepmenTsi,
karana3a. Poct. Pazsutue. Bo30yaumocTs.

TKaHM KMBOTHBIX U YEJIOBEKA: SMUTEINAIbHbIC, COCIMHUTENIbHBIC, MBIILICYHbIE, HEPBHbIE. MbIlIeuHOe BOJIOKHO. HelpoH: Teno, AEHAPHUTHI,
akcoH. Cunarc. Heiipornusi. MexkieTouyHO€e BELIECTBO.

Opransl. CucTteMbl OpPraHOB: HCIIOJIHUTEIbHBIC, PETYIATOPHbIC. YPOBHU OpraHU3allUd OpraHU3Ma: KJIETOUYHBIM, TKAHEBBIM, OpPraHHBIM,
CUCTEMHBIN, OpraHu3MEHHBIH, ToBeIeHUeCKni. Peduiekc. Pemenrropbl. ['opMOHBL. DHIIOKpHHHAS CHCTEMA.

Onopno-osuzamenvhnasn cucmema(8 u).

MBpinel. Ckener: KOCTH, Xpsiy, cBsa3ku. KommakTHoe BemniecTBo. ['yduaToe BemectBo. CoeqMHEHMS KOCTEN: HEMOBUKHbIE, TIOTYIOIBHKHbIE
u nojBuxHbIe. CTpoeHHUE cycTasa.

Ckener rosnoBbl. CKeneT TyJOBHIA: MO3BOHOYHMK (ILIEHHBIA, TPyAHOM, MOSCHUYHBINA, KPECTIOBBIM M KOIMYUKOBBIN), CTPOEHUE MO3BOHKOB,
rpyaHas KieTka (rpyauHa, pedpa). Otaens! yepena.

Ckener BepXHUX KOHEUHOCTEW (JIOMATKH, KIIOYMIIA, MJIeYeBOU mosic, pyku). CkeneT HMKHUX KOHEYHOCTEW (Ta30Bble KOCTH, Ta30BBIHA MOSC,
HOTH, O€ZIpO, TOJIeHb, CTOTA).

Pactsxenue. BeiBux. Ilepenomsl. IlepBas momoris npu TpaBMax KOHEYHOCTEH: HaJOKE€HUE LIMHBI, (PUKcAIMsl PYKH C TMOMOIIBIO KOCBIHKH,
(buKcaiys pyku MoJI0k0 IHKaKa. X0J0JHbINH KoMITpecc. [ uTICOBbIe MOBSI3KU.

I'magxkue u ckeneTHble MbIIbl. JKeBaTenbHblE M MHUMHYECKHE MBIMIIBI TOJOBBI. JIpIXaTelbHble MBINIBI TYJIOBHIA (MeXpeOepHbIE,
nuadparma). CokpatumMoctsb. CyX0KUIHS.

Cuna MpIel. AMIUIMTYJA JOBUOKEHUS. MBIIIIIbI-aHTarOHUCTBI. MpIsl-cuHepructel. CTatuueckas M AuHaMHuuyeckas pabora. CpeanHue
(onTHMaNbHBIE) PUTM U Harpyska. Yromiienue. PaboTocrnocoOHOCTS.

Ocanka. Hapymenuss ocanku. CBox crombl. Ilnockoctomme. Koppurupyromass rUMHAcCTHKA. [ WIogwHAMUs. TPEHUPOBOUHBIN 3(PQEKT.
CraTuyeckue U JUHAMUYECKUE yIpaKHEHUs. JlONuHT.

Kpoew. Kposooopawenue (8 u).

KpoBb. TkaneBast xuakoctb. Jlumda, mnazma kpoBu. POpMeHHBIE 3JIeMEHTHI KpoBH. darounTto3. AHTUTEH. AHTUTENO. ['pymIbl KpOBH.
M3oanTturensl. Auturena. buonornueckas COBMECTUMOCTh TKaHEH. [ pynnoBasi COBMECTUMOCTb KPOBH.

NMMyHUTET: KIETOYHBIM, T'yMOpaJbHbIM, AKTUBHBIM W TACCUBHBIA, €CTECTBEHHBIM M WCKYCCTBEHHBIM, BHJOBOW, HACJEICTBCHHBINH,
MpUOOpETEHHBIH.

Crpoenne cepaua. Kposenocuele cocyabl. KpoBooOpamenue. bonmpmioit m manslit kpyru kpoBooOpamienus. Jlumba. JlumbaTnueckue
KalWJUISAPbl, COCYIbI U Y3JIbI.



ApTepuanbHOe KpOBSHOE JaBlieHHE: BepxHee M HuxkHee. [ unepronus. ['mnotonus. Mucynsr. Mudapkr. Ilynbc. YactoTa cepredHbix
COKpAILCHHI.

ABtomaTu3Mm. CUMIIaTHUECKUH U OJTy>KAAroIuii HepBBL. | yMopanbHas perymnsuus: aipeHaanH, alleTUIX0IuH. AOCTUHEHIIUS.

TpenupoBanHoe U HeTpeHUpoBaHHOe cepaue. DyHkuuoHanbHas mnpoOa. CpenHee 3HAYE€HHE PE3YJIbTATOB (PYHKIMOHAIBHBIX MPOO.
JlozupoBaHHast Harpy3ka. TpeHupoBoUHbIH 3 DeKT.

KpoBoTeuenue: kanuuisipHoe, aprepuaibHoe, BeHo3Hoe. JKryT. 3akpyTka. JlaBsmas moBsaska.

Hvixamenvnas cucmema(6 u).

JpixarenpHas cucrtema. Jlerounoe npixanue. TkaHeBoe AbixaHue. OpraHbl AbIXaHUS: JbIXaTeJIbHbIE IYTH, JierkKue. Jlerounele my3bIpbKu —
aJIbBEOJIbL.

Jlerounas u mnpucteHouyHas meBpa. [lneBpanphas monocth. [IneBpanbhas xuakoctb. Jduddysus. ['emornodbun. AprepuaibHas KpOBb.
Beno3nas kpoBb. AJIbBEOJISIPHBINA BO3AYX.

I'pynnas nonocts. Mexpebepublie Mmplbl. Juadparma. Jlpixarensuble apmkenus. Mogens Jlonaepca. OMpuszema nerkux.

JIpIxaTenbHbIN LEHTP FOJOBHOIO MO3ra. BhIciine apIxaTenbHble LEHTPbI KOPbl OOJIBIINX NOIYILApUil FOJIOBHOIO Mo3ra. Perynsnus abIxanus.

I'punm. Tybepkynes nerkux. Pak nerkux. ®mrooporpadus. 3akanuanue. Brnaxxnas yoopka. XKEJL. ['uruena apixanus.

Yromnenne. Ynymenue. 3aBanuBanue 3emueil. Otex ropranu. DnekTpoTpaBma. Oomopok. Knuaudeckas cMmepth. bronmoruueckass cMepTh.
Peanumarus.

Huweeapumenvnan cucmema(8 u).

Oprannyeckue BeuecTsa. Buramnuubel. MuHepanbable BemiecTBa. IIurarensusle BemecTsa. [InmeBbie MpoayKThl JKUBOTHOTO ¥ PACTUTEIBHOTO
npoucxoxaeHus. Hurpatsr.

I'notka. 'oprans. XKemunsiii my3sipb. XKemub. HeGo, HeOHBIH s3b140K. [TuimeBapurenbuble xkenesbl. [nmeBaputenbHblil kaHai. TOH3MWILINT.

3y0: KopoHKa, 1eiika, kKopeHb. OManb. Llement. Jlentun. 3yOHas mynbmna. Pe3iipl, KIbIKH, KOpEHHbIE 3yObl. MOJIOYHBIE U TIOCTOSTHHBIE 3YOBI.
Cwmena 3y6oB. Kapuec.

Cmona. [Ttnanmun. Kpaxwman. I'mokosa. XKenynok. XKenynounsiit cok. [lencun. Cioun xenyaka.

Annenauuut. Kumeunsiii cok. bpeixkeiika. Bopcunka. Hezamennmbie amuHokucnoTsl. ['mukoren. MoueBuna. BopoThas Bena. HuxHss momnast
BEHa.

UyBCcTBO rojoja M HachllleHUsA. be3ycnoBHBIN M ycinoBHBIH pediekc. Penenrtops! s3bika. IlnmeBoit KOpkoBblid 1eHTp. BpemeHHas CBS3b.
Pexxnm nuranus.

XKenynouno-kumieunsle 3aboneBanusi. Hacekomble-nepeHocunku Oosesneit. [nuctHeie 3a0oneBanus, HHPEKIMOHHBIE 3a00neBaHus. YepBu-
napasutsl. [Inmesslie otpaBnenus. [IpombpiBanne xemyaka.

Oomen eeuwgecme u Inepzuu(3 u).

Cranun oOMeHa BelecTBa: MOArOTOBUTENIbHAS, KJIETOUHAs (TIAaCTHYECKUH 0OMEH, SHEPTeTHUECKU OOMEH), 3aKITFOYUTEIIbHAS.

OcHoBHoO# 00MeH. O0umit 00MeH. DHeproTpaTbl. JHEProeMKOCTh (KanopuitHOCTh nuiin). bamnactasie BemecTBa. CyTOUHBINA PaLlMOH.

['unoBuTamMuHO3bL. [ unepBuTaMuHo3bl. ABUTaMuHO3bI. «KypuHas cienoray. bone3nu 6epu-0epu, MHTA, paxuT.

Mouesvioenumenvhnasn cucmema(2 u).

[Touka. Kanmumispueiii kimyoouek. [lepBuunas moua. Bropuunas moda. KopkoBerii cioii. [lodyeunsie nmupamMuabl Mo3roBoro ciosi. [Toyeunas
JIOXaHKa.



Ob6e3BoxuBanue oprann3ma. BonHoe otpaienue. ['uruena nuranus. Kumeunas nanouka. [1JIK Gaktepuil KHIIEYHON MATOYKH OTKPBITHIX
Bofoemax. JKecTKoCTh U MATKOCTh BOJBI.

Koorca(3 u).

Onunepmuc. [epma. I'mnogepma. Koxknble peuentopbl. KokHbie nmurMeHThl. CalibHble M MOTOBbIEC >keJe3bl. Bosockl n Hortu. Kupnas,
HOpMaJIbHasl, cyXasi Koxa. 3arap.

Tepmudeckuii oxxor. Xumudeckuid oxxor. Oomoposkenne. CTpurymuii aumai. YecoTouHslid 3yeHb. YecoTka.

TernooOpa3oBanue. Temmoornaua. TepMmoperynsiusi. 3akaauBaHUE: BO3IYIIHBIC W COJHEYHBIC BaHHBI, OOTUpPAaHUSA, OOJIMBAHUSA, JYIIL
Conueunblii oxor. TemnoBoi ygap. ConHeuHbIi ynap.

Anooxkpunnasa cucmema(3 u).

JKene3bl BHELIHEW, BHYTPEHHEN U cMelIaHHOW cekpeunn. CexkpeThl. ['OpMOHBL. DHIOKpHUHHAS CUCTEMA.

I'opmon pocra. ['unoduszapubie ruranThl v TrIUyThl. Kpetnausm. bazenosa 60me3ub. Crinsucthiil otek. Macynuna. CaxapHbii 1uader.

Hepenasa cucmema

(5 u).

LenTpanpHas HepBHas cuctema. [lepudepuueckas nepBHas cucreMa. Peduekc. Pednexropnas gyra. [Ipsimbie u oOpaTHbIe CBS3H.

CumMnatuyeckuil ¥ napacUMNaTUYECKUi OJOTAEIbl aBTOHOMHON HEpBHOM cucTeMbl. CoHeuHoe crieTeHue. biyxaaromumii Heps.

HeliporopmonainsHas perynsauud. ['unoranamyc. HeitporopMoHsl. EXMHCTBO 'yMOpaJIbHON U HEPBHOM PETYJIALIMM.

[To3BoHOUHBIN KaHan. COIMHHO-MO3ToBas KUAKOCTh. LleHTpanbHbiil kaHan. Cepoe u Oefloe BEHIeCTBO CIMHHOTO Mo3ra. MyHKIUU CIIMHHOTO
Mo3ra.

[Ipononrosateiii Mo3r. Cpeanuii mo3r. Moct. Mozxkedok. Kopa u sapa. bopo3abl u uzBumiamHbl. [Ipomexyrounsiii mo3r. Ilomymapus
TOJIOBHOT'O MO3Ta.

Opzanwvt yyecme. Ananuzamopui(S u).

Amnanuzatop. Crienudpuunocts ananuzatopa. Mmmo3un. bpoBu, Bexu, pecHuisl. ['na3uuiel yepena. CTpoeHue riasa.

HansHO30pKOCTh. biin3opykocTs. [Iponnkaromee panenue raasa. [lepBas moMos npy NOBPEXICHUHN IJ1a3.

HapyxHoe, cpennee u BHyTpeHHee yxo. [Tupamubl Bucounbix kocteld. CTpoeHue yxa. Penentopsl ciryxa — BOJIOCKOBBIE KIETKH.

Ocs3aHue: TaKTHIbHBIE PEENTOPbl KOXKH, PEENTOPhl MBI U CyXOKWiIui. OOoHATeNbHbIE KIETKH. BKycoBble KieTKH. MHKPOBOPCHHKH.
Tokcukomanus. Bkycossle cocouku. IlocneBkycue.

Iloseoenue u ncuxuxa(6 u).

Bpoxnennsie popMbl MOBeAeHUs: 6€3yCIOBHBIE pe(IeKChl, HHCTUHKTHI (TI0JI0KUTEIbHbBIC U OTPULIATENIbHBIE), 3alleYaTiIeHne (MMIPUHTHHT).

[TproGpeTeHHbIe POPMBI MOBEACHUS: YCIOBHBIN pedIiekc, TMHAMUYEKUN CTEPEOTHUIL. Y CJIOBHOE TOPMOKEHHE.

CoH: OBICTPBIN U MeUIUTENBHBINA. DnekTposHuedanorpad. CHoBuaeHus. Pexxum cHa 1 601pCTBOBAHUSI.

®usmnosiorus BbICIIE HEpBHOM aAestenbHOCTH. [lomco3Hanue. PeueBbie 1eHTphl. [lo3HaBaTenbHBIE MPOLECCHI: OUIYIICHUE, BOCIPUSIITHE,
aMsTh, BOOOpaXKEHHE, MBILIIIEHHE.

Bons. Oransl BoneBoro akra. BHymaemocTs. HeratuBusm. DMoLMU: CTEHHYECKUE, ACTEHHMYECKHE. DMOLMOHAIbHBIE peakiuu. BHumanwue:
IIPOU3BOJIBLHOE, HEMPOU3BOJILHOE.

PaGorocnoco6HoCcTh. CTamuu paboTrocnocoOHOCTH: BpabaThiBaHHE, yCTOMUMBas pabOTOCIIOCOOHOCTh, MCTOIIEHNWE. AKTUBHBIA M MACCHUBHBIH
OTJBIX.



Hnousuoyanvnoe pazeumue opzanuszma(7 u).

Sinexnerka. Cnepmaro3zou. [lonossie xpomocomsl. OmogorBopenue. KeHckas mojgoBas cuctema. Myxckast nosioas cuctema. Co3peBaHue
SUUEKIeTKH. MeHCTpyalus.

Benepuueckue 60se3H1: ToHOpEs, cubmmmc. Bupyc ummynonedunuta(BUY): cunapom nprodbperernnoro ummynoaedurmra(CITN/).

Poct u pa3zButue: kaneHaapHbIil Bo3pacT u Ouosniorudyeckuid Bospact. I[lnox. 3apoapi. [TonypocToBoit ckauok. OUAMIIUHCKHUMN TECT.

Hapkorennele BemiecTBa: HHUKOTHH, AajKOTOJIb, HAPKOTHUKH, TOKCHUHBL. AOcTuHeHuus. Pak nerkux. [actputr. SI3Ba xenyiaka u
NBeHauaTurepcTHoi kumku. Cra3Mel cocynoB. Lluppo3 neyenu.

TemnepaMeHThl: MENAaHXOJHUK, XOJEpUK, (IIerMaTUK, CAaHIBUHHUK. XapakTep: OSKCTpaBepThl U HMHTpoBepThl. MuTepechl. CKIOHHOCTH.
Crnoco6Hoctu. CoBECTb.

[ToBTOpEHME MpoiiIeHHOr0 MaTepuaa. 3akperuieHne 3HaHui 1o Kypey ouonoruu § kinacca. [IonrotroBka k HTOroBoil KOHTPOJIBHOU paboTe.
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Beeoenue 6 ocnoewvl ooweit ouonozuu (2 u)

buonorust kak Hayka. MeTtoasl uccinenoanust 6uonoruu. CoBpemeHHast 6uosnorus. Ponp Ouonoruu B MpakTUYECKON AESATENbHOCTH JIIOJIEH.
MeTo b U3Y4eHUS KUBBIX O0BEKTOB.

buonornueckoe pasznoobpaszue. OOmme cBoiicTBa XUBOro. OCHOBHBIE KOMIIOHEHTHI >KMBOTO (O€1KH, *KMpPbl U HYKJIEHHOBBIE KHUCIIOTBI).
Opranu3Msbl B pa3HbIX cpenax ku3Hu. Knerounoe pasHoobpasue. CucteMHOe pa3Ho0Opas3ue KUBOTO. Y POBHU OpraHU3AIUH KU3HU.

Ocnoewt yuenus o kniemke (5 u).

W3 ucropun uuronoruu. Kinetounoe crpoeHue OpraHM3MOB Kak J10Ka3aTENbCTBO UX POJICTBA, €AMHCTBA XKUBOM npupojbl. KiieTtka — ocHOBHas
CTpYKTypHas U (yHKIIMOHAJbHAS €IMHUIIA OpraHn3MOB. KiieTka kak Onocuctema. PazHOo0Opa3ue KIeTOK KUBOW MPUPOIBI. DYKAPUOTHI U POKAPHUOTHI.
OnHOKIETOYHBIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CBONCTBA KIIETKH.

OOGmIHOCTh XUMHUYECKOTO COCTaBa KJIeTKH. Heopranudeckue u opranndeckue Bemectna. [lomuMepsl, MoHOMephl. OpraHnuecKue BemecTBa, uX
pons B opraHuzMe. AMUHOKHUCIOTHL. CTpykrypa u QyHknmu OenkoB B kierke. depmenTsl, ux ponb. Hykneunoswsie kucnotel: JJHK u PHK, ux
CTpYKTypa ¥ pyHKIMHU. Permukanmsi.

CtpoeHue KIeTKU: MeMOpaHa KIeTKH, IuToruiazma. Ctpoenne u GyHKiuu sapa. Tumsl kaeTok. Bupycel — Heknerounsie ¢popmbl. Hapyrienus B
CTPOCHMH U (PYHKITMOHHUPOBAHHUH KJIETOK — OJIHA M3 TMIPUYMH 3a00JIeBaHui opranuzMoB. Opra"ouibl kiaeTku: memopannbie (D1IC, kommieke [ombmxkwy,
JTU30COMBI, MUTOXOHJPUHU, TUTACTUIBI) U HemMeMOpaHHBbIE (prOocoMa, KIeTOYHBIA MEeHTpP). OCOOEHHOCTH CTPOSHUS PACTUTENHHOM, KUBOTHOW H
OaxTepuaabHOU KIeTOK. OJJHOKJIETOUHbIE U MHOTOKJIETOYHBIE OPTaHU3MBI.

[MonsiTue 06 oOMeHe BelecTB: MEeTa0oIM3M, aHa0omu3M, karabonusMm. Dueprus kietku. ATD, AJID, AM®. [lonstre o OGmocuHTe3e Oenka.
I'en — yuactok JIHK. I'enetnueckmii ko1, €ro cBOMCTBA. DTamnbl OMOCHHTE3a OeKa B KJIETKE. TpaHCKPHUIIIINS, TPAHCIISITHS.

[onsitue o porocunrese. [lepBuuHbIe U BTOPUYHBIE MPOAYKTHI (hOoTOCHHTE3a. XIIoporuiact, ero ctpoerne. Ctaauu (poTocHHTE3a: CBETOBAS U
teMHoBasi. Kiierounoe npixanue. CTaauu KJIETOYHOTO JAbIXaHUS: MOATOTOBUTEIbHAS, aHAYPOOHasl, a3poOHast. [ nmukonu3. OyHKIUS AbIXaHUS.

Pazmnoscenue u unoueuoyanvnoe pazgumue op2anuimos(onmozenes) (4 u).



[lonoBoe u Oecronoe pa3MHOXKEHHE. Buabl 0ecrnoiioro pa3MHOXKEHHs: JelieHHe KIeTKHM, MHTO3, IOYKOBAaHWE, JEJICHHE Tela,
criopoodbpazoBanue. CmeHa mokosieHui. BereratuBHoe pasmHokeHue. [loHsTHe o AeneHWM KiIeTkH. JleneHue KIeTKH dyKapuoT. buosormdeckuit
CMBICI U 3HaueHue MuTo3a. Pa3pl MuTO3a. [lenenne kiueTku npokapruoT. KieTouHbli UKL

HaGop xpomocom B kiietke. Comarudeckue KieTku. [lonoBble KileTKH, X cTpoeHue u GpyHkuuu. JunnongHas u ramiongHas kieTka. Meios,
ero cymHocTb. Pemykius. ['omonormunsie xpomocombl.  ®aspr meiioza. Kpoccunrosep. OmomorBopenue. Ero Ouonormdeckoe 3Ha4YCHHE.
I'amertorene3. OHrorenes, ero sramnbsl. Ilepuonbl oHTOreHe3a (3MOPHOHAIBHBIN M MOCTIMOpPHOHANBHBIN). BnusHue (axkTopoB cpenbl U BpeaHBIX
IIPUBBIYEK HA OHTOTEHES.

O06o01enye u cuctemMaTu3anus 3HaHUN 10 NPONeHHBIM Ii1aBaM. [loBTopeHne n3y4eHHOro MaTepuala, peleHrue OMoJI0rndecKux TeCTOB.

Ocnoewt yuenus o nacieocmeennocmu u uzmenyueocmu (16 u).

[Ipenpicropust renetuku. Hauano renermdeckux uccienoBanuil. OcHoBel reHeTuku. ['eH. Xpomocoma. Ponb reneruku. HacienctBeHHOCTH
opranusmoB. Hykneorua. Annens. ['oMo- u rerepo3urotsl. 'enotun u ¢penorun. M3MeHUMBOCTh OPraHU3MOB.

Mertoas! B uccnenoBanusix I'. Mennens. Ilonstue uncroit muauu. CkperyBaHue: MOHOTHOpHUIHOE, AMTHOpUIHOE, TpuruopuaHoe. ['ubpun.
3akoHbl MeHzens: nepBblii, BTOPOM U TPETHM 3aKOHBI. JIOMUHAHTHBIA M PELIECCUBHBIN MpU3HAKU. ['OMO- M reTepo3urorsl. 3aKOH pacUICIICHUS.
Hucrora ramer.

O606mmenue u cucreMaTu3anus 3HaHui Mo teme «l'eHernyeckue onbIThl I.Menzaens». Pemenne 3anau no 3akoHaMm Menens. 3akperieHue
IIPOMJEHHOI0 MaTepHaa 3a CUeT PEIICHHs TEHETUUYECKHX 3aad.

Hurubpunnoe ckpeumBanue. Tpetudt 3akoH Menzaens. MexaHu3m HacJeIOBaHHS TMPU3HAKOB TIPH JUTHOPUIHOM CKPEIIMBAHUU.
AHanu3upymrouiee CKpeluBaHue.

O06061eHre u cucTeMaTu3anus 3HaHui 1o teme «/lurubpunnoe ckpemmupanue. TpeTtuil 3akon Menaens». Pemenue 3agad no TpeTbeMy 3aKOHY
Menpens. 3akperuieHue NpoHJeHHOI0 MaTeprara 3a CUeT PEeLIeHHs TEHETUUECKUX 3a1ad.

PacnonoxeHne TeHOB: B OJTHOM XpOMOCOME M B pa3HbIX XpoMocomax. JIMHelHHoe pacrnooKeHHe reHOB. 3aKOH CLEIJIEHHOTO HAaCJIETOBAHHUS.
I'pynna cuennenns. Kpoccunrosep. CriernieHHbIE TEHBI.

[lonsiTue o rene. AijenbHble W HEaJUIeNIbHbIE T'€Hbl. THUIBI BIMSHUS TeHOB. JIOMUHAaHTHOCTh U PELIECCUBHOCTH. SIBIIEHHE MOIMMEpPUU U
IUIEMOTpONuH. Y CI0BU NPOSBICHUS IPU3HAKOB. [ eHoTHIMYeckas cpena. CTeneHp BbIpaXEHHOCTH MPU3HAKA.

HeonunakoBocth xpomocoM. IlonoBbie (X- 1 Y-XpoMOCOMBI) M HEIOJIOBBIE XpOMOCOMBI (ayrocoMbl). Kapuotun. MexaHusm orpeneneHust
nosia. JKeHckue u Myxckue rameTsl. Tumsl ciepmaTo3onoB. HacnenoBanue npu3HaKkoB, CIETUIEHHBIX C ITOJIOM.

[TonsTe 06 n3meHnunBoctu. HacnencTBeHHAst MM T€HOTUITMYECKAsk N3MEHYMBOCTb. THUIIBI HACIEACTBEHHON N3MEHYMBOCTH: KOMOMHATUBHAS U
MyTaunoHHas. MytareH. VICKyCCTBEHHBIE U €CTECTBEHHBIE MyTallUH.

Tunbsl N3MEHYUBOCTU: MOAM(DUKALMOHHASA (MM HACJIEACTBEHHAs), FTEHOTUIHMYECKass U OHTOreHeTndeckas. IIpucrnocoOuTenbHble afanTalyy.
[TonsiTe o HopMax peakiuu. HopMel peakimu: mupokas u y3kas. Moauduxanusi.

['pynmbl HacieCTBEHHBIX Oosie3Hed. bone3Hu, CBs3aHHBIE C MyTAalMsMHU T'€HOB; OOJIE3HM, CBA3aHHBIE C MYTalsIMM XpOMOCOM. ['eHHbIe
00JIe3HN W aHOMaWH: JadbTOHU3M, Temodumus. XpomocomHubie Oone3nu. bonesnsr Jlayna. /lmarHoctwka 3a0osieBaHUi. 3HAYCHHE T'CHETHKU B
MEIULMHE U 3PAaBOOXPAaHEHUH.

3akperuieHue W3y4eHHOTO MaTepuaia 3a CUeT PEIICHHS OMOJIOTMYEeCKHX TECTOB. PelleHne reHeTWYecKHX 3ajad MO TJaBe YETBEPTOl.
[ToaroToBKa K KOHTPOJIBLHOM padoTe.

OcHoebl cenekyuu pacmenuil, HeUeOMHbIX U MUKPOOPZAHU3Mog (4 u).



N3 uctopun cenexkumu. Cenekuusi Kak Hayka. Teopermueckas ocHoBa cenekuuu. OOIIMEe METOABI CENEKIUH: HCKYCCTBEHHBIH OTOOp
(6ecco3HaTeNbHBIA U METOAMYECKUN), THOpUAN3aus (BHYTPUBUIOBAS M MEXBHA0Bas). ['eTepo3uc (ruOpuaHas MoIb), MyTareHe3 (€CTECTBEHHBIC U
MCKYCCTBEHHbIC MYyTaIlUK), MONUIUIONIns. OcOOEHHOCTH KYJIBTYPHBIX pacTeHUNA. METObl CeNeKINH pacTeHU. JJoCTHKEHUsS CeNeKIIMOHEpOB Hallei
CTPaHBbIL.

Uccnenosanus H.M.BaBuiioBa. noHsTHE LIEHTpa MNPOMCXOXKIEHUSA. YUEHHE O LIEHTpPaX IHPOUCXOXKACHUS KyIbTYPHBIX pacTeHuil. OCHOBHBIE
LEHTPBI IPOUCXOKACHUS KYJIbTYPHBIX pacTeHUl. IlepBUUHbIC U BTOPUUYHBIE LIEHTPHI.

Henu cenexuuu XUBOTHBIX. McTopus onomaliHMBaHUS — JOMECTHKALUsA. MeToabl CEeJIEKIMM KUBOTHBIX. THUIBI CKPEIIMBAHUS >KUBOTHBIX:
uHOpUIUHT U ayTOpuauHr. CoBpeMEHHbIE METOJbl CEJEKIUU >KUBOTHBIX: MCKYCCTBEHHOE OCEMEHEeHHue, KioHupoBaHue. [IpumeHenue 3HaHH O
HACJIEICTBEHHOCTH U U3MEHUYMBOCTH, a TAKXKE UICKYCCTBEHHOM OTOOPE MPH BBIBEIEHUU HOBBIX MTOPOJ )KUBOTHBIX.

HcnonszoBanue MUKpoOOB uenoBeKoM. MUKpoOOpraHu3mMbl. MeTOIbl CeNeKIMM MUKPOOPTaHU3MOB: T€HHAs U KiieTouHas urxkeHepusd. [lonstue
rHOPHUIHOTO TeHOMa, OMOTEXHOJIOTHH. 3HAUYEHUE CENIEKIIMU MUKPOOPTaHU3MOB JIJISl PA3BUTHUS CEIBCKOTO XO3SIMCTBA, MEIUIMHBI, MUKPOOUOJIOTHH H
JOPYrUX OTpACiIei MPOMBIIIJIEHHOCTH.

Ilpoucxoircoenue rcuznu u pazeumue opeanuieckozo mupa (4 u).

['umoTe3bl MPOMCXOKIEHUS KU3HM Ha 3eMJjie: THUIOoTe3a MaHCIEPMHM, THIOTe3a CTAllMOHAPHOTO COCTOSIHHMS U TUIOTe3a OMOXMMHUYECKOM
spoaronuu. Maes abuorenesa u Onorexesa.

buoxummueckas runote3a A.M.Onapuna. DTanbl XUMHUECKOM M OHMOJIOTHMUYECKON HBOJIOIMM 1O Teopuu OmnapuHa. YCIOBHS BO3HUKHOBEHUS
xu3HU Ha 3emuie. KoanepBarthbl Kak MpeeCTBEeHHUKH OPraHu3MOB.

[osiBneHre MEepBUYHBIX JKUBBIX OpPraHU3MOB — MPOTOOMOHTOB. IIpenmonaraemas rerepoTpodHOCTh MPOTOOMOHTOB. PaHHEe BO3HUMKHOBEHUE
(dboTocuHTE3a U OUOJIOTHYECKUN KPYTOBOPOT BEMIECTB. ABTOTPO(BI U TETEPOTPO(DBI. DBOMIONKA OT aHaIPOOHOTO K adPOOHOMY CITOCOOY JbIXaHUSI, OT
MPOKapHOT K dyKaproTaM. BozHukHOBeHUE Onochepsl.

OO0miee HampaBJIeHHE DBOJIOIMHN JKM3HU. OpbI: KaTapxeu, apxei, MpoTepo30id, Maneo30i, Me3030i W KaiWHo30H. IlepBwrie pacTreHus —
puHHOGUTEI. TlepBble )KUBOTHBIE — PAKOCKOPIHMOHBI. DTallbl Pa3BUTHUS KHU3HHU. VMI3MEeHEHHe )KMBOTHOTO M pacTUTENbHOro Mupa. OCHOBHBIE YEepTHI
MPUCTIOCOOJIEHHOCTH.

Yuenue 06 r60110yuu (10 u).

[TosisBnenue uaei 06 sBoONIMK. DBOMOIIMOHHOE yueHue. Kornenmus poaa u Buaa. Teopus sBomroruun JK-b. Jlamapka.

UccnenoBanus Y. [lapsuna. J[Bmxkymue cuisl sBomonun. bopsba 3a cymectBoBanue. EcrecTBenHslil 0T00p. Posib ectectBeHHOro oTOO0Opa B
sBommonuu. Jluseprennus. 3nauenue padot Y. Jlapsuna.

[lonynsumst xak sneMmeHTapHas eauHuua sBojouuu. [lowdatue mnonmynsuuu. BakHeWlnne NOHATHS COBPEMEHHOM TEOPUU HBOJIOLUU:
AJIeMEHTapHasi €IMHULIA SBOJIOINH, 3JIEMEHTApHBIE SIBJICHUS 3BOJIOLUM, 3JIEMEHTAPHBIM MaTepuasn 3BOJIOLUH, dJIeMEHTapHble (PaKTOPHI HBOJIIOLHH.
EctectBennslit ot00p. Mytanmonnslit nponecc. [lomynsaunonnsie BonHbl. M3omsims.

[Tonsitue o Bume. Kpurepun Buma: mopdomgoruueckuii, GU3HOI0TO-OMOXUMHUECKHH, TeorpaduuecKuii, YKOJIOTHIYESCKUHN, PENPOyKTHBHBIN,
ucropudeckuii. COBOKYITHOCTh KPUTEPHEB — YCIOBUE 00ECTICUECHNUS [IETIOCTHOCTH U €IMHCTBA BUa. [lomynsimonHas CTpykTypa BUaa.

[lonatue o wmukposBomonuu. BumooOpazoBanue. BumooOpazoBanue B pe3yinbrare reorpaduueckoil M30aAUUU  (AJJIONATPUUECKOE).
BunooOpa3oBanue B rpeienax oQHOro apeaja — CUMIIaTpuieckoe. Buasl n30msum: OMoIorndeckue u reorpaduaeckue.

Makposontonus. KauecTBeHHBIN 3Tall 3BOIIOUMOHHOr0 npouecca. Hansuaosele rpymnisl. 1{en0cTHOCTE Tpynn HaABUAOBOTO paHra.



[Iporpecc u perpecc B xuBOM Mupe. OCHOBHBIE ATambl OMOIOTUYECKOTO PA3BUTHS KUBOTHOTO MUpa. [IoHsATHE 0 OMOJIOTUYECKOM MPOrpecce
perpecce. Hanpasnenust 6uonoruueckoro nporpecca. Hampasienus, Beaymye K OMOJI0THYECKOMY Mporpeccy: apoMopdo3, nauoaganTaus u ooumas
nere”epanusi. COOTHOIIEHUE HAIIPABICHUM 3BOJIOLIUH.

[Tonatue sBomtoLMU U OuosOrHYecKoil 3Bomonuu. OCHOBHBIE OCOOEHHOCTH 3BOJIOLMU: IBOJIONUS — HEOOpPATUMBINA MPOIECC, IBOJIOIMS —
MPOIIECC HEMPOTPAMMHUPOBAHHOTO PA3BUTHS KUBOU PpUPO Ikl [IprcrocoOIeH s K )KU3HH — aIanTanuu (00IIre U YaCcTHBIC).

3akperyieHue U3y4eHHOr0 MaTepuaa 3a CUeT pelieHus Ouonoruyeckux TectoB. [loBropenne u3ydyeHHOro Marepuana. PeeHre reHeTH4ecKix
3ana4. [lonroroBka k KOHTPOJIBHOU padoTE.

Ilpoucxosxcoenue uenosexa (anmponozenes) (7 u).

YenoBek — BBIXOJCI U3 KUBOTHOTO MHpa. [peBHHE 00e3bsiHbI — npuonuteku. [lonsaTre o qpuonurekax. Yenosek pasymublii. COBpeMEHHBIE
4elI0BEKOOOpa3Hbie 00€3bsHbI.

Haxkorutenne ¢akToB 0 MpOMCXOKIeHUH denoBeka. [loHaTue anTponorenesa. [[peBHue iereHapl BOSHUKHOBCHHSI MTEPBBIX Jtoei. Crnienuduka
aHTponoreHesa. Pyaumentsl. Baxkneline ocoOEHHOCTH opraHu3Ma 4eioBeka. bruonornueckue u colaibHbie CBOMCTBA BUAa YenoBek PazyMHbIii.

ABCTpPaJIONUTEKH — IOXKHBIE 00€3bsHbI. JIBYHOTOCTh — BBIJAIOLIEECS SBOJIOLUOHHOE MpeoOpasoBanue. CTaauu aHTPONOreHe3a: CTaus
MPEAIIECTBEHHUKA, apXaHTPOIIOB, MAJIE0AHTPOIIOB, HEOAHTPOIIOB,

Pannune neoantpomnsl. KpoManboHIbI, uX BHemHU o0nuk. CoBpemeHHBbIe Ttoau. llpusHaku, xapaktepHbie aiisi YUenoBeka pazymMHOro —
JeHCTBHE COIUANBHBIX (DaKTOPOB.

UYenosek pazymHblii — nonuMop@Hbiil Bua. [lonstie pacel. PasHOBUIHOCTH pac: HErpouaHas, MOHIOJOUIHAs, eBponeonnHas. PoacTso pac.
[Ipoucxoxnenue pac.

Uenoek — xutenb 6uochepsl. Biusaue yenoseka B 6nocdepe. [Ipon3BoicTBO MpogOBOIBCTBHSI — HOBBIH CIIOCO0 00eCTeueHrs YeT0BEYECTRA
nuue. CenbcKkoxo3siicTBeHHas peBoitonus. [Ipombinennas pesontouns. HaydHo-TexHu4eckas peBoIMOLHUs.

Ocrnoevwl Ixkonocuu(16 u).

DKOJIOTUSl KaK HayKa O B3aHMMOCBSI3SX OpraHM3Ma C OKpyxkaromiei cpemoir. Cpema oburtanus u dkojorudeckue (akTopbl (abHOTHYECKHE,
OmoThueckre W aHTpororeHHbsie). Cpenbl KU3HU: BOJHAs, HA3eMHO-BO3MAYIHAs, MOYBEHHAs, OpraHm3MeHHas. [ uapoOMOHTHL. A’POOHOHTEHI.
DnahobuoHThl. DHA00MOHTE. CHUMOUOHTEHI.

OCHOBHBIE IKOJIOTHYECKHE 3aKOHBI: 3aKOH ONTHMYyMa, 3aKOH YKOJOTHYECKOW MHIMBHUIYATLHOCTH BHOB, 3aKOH OTpaHUYHMBAIONIETO (aKTopa,
3aKOH COBMECTHOTO ACHCTBHSI (PAKTOPOB, 3aKOH HE3aMEHUMOCTH (pakTopoB. [leproaAMdHOCTh B )KU3HU OPraHU3MOB. DOTONIEPUOAH3M.

[Tonsitue o0 amanrtanuu. IlrankrtoH. Mopdonorndeckue amanrtanuu. [loHsTHE O >XU3HEHHOW (opme. DKOJOTHYECKHE aJarTallii.
DKOJIOTMUECKUE TPYIIbl: MO OTHOLIEHHWIO K CBETY, Temmeparype, Bojae u T.J. Duzmonorumdeckue agantanuu. DOU3MOIOrHYECKHE TPYIIIBL:
MOMKUJIOTEPMHBIE U TOMOMOTEPMHBIE.

[Monsite 0 OGuoTnueckux cBs3six. lumesrbie cBs3u. Cetu nmuTaHus. Ponbs MUIIEBBIX cBA3ed Mexay opranm3mMamu. CrocoObl JOOBYU MHIIH:
XHUIHUYECTBO, Mapa3uTU3M, coOupaTenbcTBO, nacTh0a. [loHaTre o KoHKypeHurH. B3anMOBBIrOAHBIE CBS3U: MyTyanu3M U cuMOuo3. [pyrue ¢opmbl
3aBUCHMOCTH OPTaHU3MOB APYT OT Apyra. KoMMeHcanu3m: HaxIeOHUYIECTBO U KBAPTHPAHCTBO. 3HAUCHNUE OMOTUIECKIX CBS3CH.

Bsaumocss3p opranusmoB B nonyisiuu. [lonstue momymsiuu. lemorpaduueckue XapaKTepUCTHKH TMOMYJISIUHN: MOMYJSALUsS KaK >KUBas
cucTema, JaeMorpaduyeckue XapakTepUCTUKU, YUCICHHOCTh, TUIOTHOCTh, JeMorpaduyeckas CTPyKTypa, BO3pacTHAsl CTPYKTypa, MPOCTPAHCTBEHHAS
CTPYKTypa, 3TOJIOTMYeCKasi CTpykTypa. [loka3aTenn AMHAMUKHM YUCIEHHOCTH NOMYJsUMU. Perynsuus ducieHHOCTH nomyssinuu. [lomymsamus kak
ouocucrema.



CrtpykTypa coobmiecTBa KuBbIX opranu3moB. buoromn. Cpenoobpazosarenu (3audukaropsl). [lorstae 06 sxonoruyeckoit Huiie. Pois BUIOB B
OHOre0IEHO3E.

Buoreonenos u skocucrema. KpyroBopot BEIIECTB U MOTOKU SHEPTUH — CYIIECTBEHHBIE CBOMCTBA OMOT€OIICHO30B U dKocucTeMbl. CTpyKTypa
IKOCHUCTEM: aOMOTHYECKHI KOMIIOHEHT, NPOAYLEHTbI, KOHCYMEHThI, peAyLleHThl. buorennsle BemecTBa. Tpoduueckue cBi3u U ypoBHH. IluieBsie
nenu. [Ipasuno 10%. [lonarue npoaykuun. Yaenue o ouocdepe.

Camopa3zBute O6uoreoneHo3oB. Ilonstue cykueccuu. IlepBuunble cykueccuu. IInonepHsie coobmectBa. CMeHa OMOreoleH030B. 3peibie U
KOpEHHBIC PKOCHCTEMBI. BTOpHUHBIE CyKlleccuu. 3HAaUeHUE 3HAHHUA O CMeHe cooOmiecTB. LlukimmyHOCTh B 3KOcucTeMax. OrpunaTtensHble 0OpaTHbIE
CBSI3U B 3KocucTteMax. buopasznoobpasue B s5KkocucTeMax.

OtHomeHne duenoBeka K mpupojne. [loHsATHE aHTPONMOTEHHOTO BO3ACWUCTBHS. VICTOIIEHHWE NPUPOAHBIX PECYPCOB. 3arps3HEHUE CPEIbl.
CHmxeHue OMOJIOrHYecKoro pasHooOpasus. PaloHanbHOE UCTIOIb30BaHUE TPUPOJHBIX PECYPCOB U OXpaHa MPUPOIBL.

O0o0menre W cucTeMaTH3alusl 3HAHUK 1o Kypcy Ouonorumum B 9 kiacce. [loaroroBka K HMTOTOBOM KOHTPOJBHOH pabote. IloBropenue
Marepuana: rinasa 1,2 u 3

O0oOmenne u cucreMaTH3alnusl 3HAHUM 1O Kypcy Oumomorumu B 9 kmacce. [lonroroBka K HWTOTOBOW KOHTPOJBbHOHM pabote. IloBropenue
MaTepuaa - riasa 4.

OO6o00mieHre U cucTtemMaTH3alus 3HaAHUM MO Kypcy Ouonoruu B 9 kiacce. IlogroroBka k HUTOroBoi KOHTpospHOW pabore. IloBropenue
MaTepuana: riasa 5, 6.

O6o006mieHne U cucTtemMaTH3alus 3HAHUN MO Kypcy Ouonoruu B 9 kiacce. IloaroroBka k HMTOTroBOil KOHTposbHOM pabote. IloBropenue
MaTepuana: riasa 7, 8.

OO6o00mieHne U cucTemMaTH3alus 3HaAHUN MO Kypcy Ouonoruu B 9 kiacce. IlogroroBka k HUTOroBoi KOHTpospHOW pabore. IloBropenue
MaTepuasa — riasa 9.

HJIaHI/IpyeMbIe pPe3yJabTAaThI OCBOCHHUS y‘I66HOI‘O npeameTa
OcBoeHue yqe6Horo npeameTa «buonorus» Ha YPOBHE OCHOBHOI'O O6IH€FO 06p330BaHI/IH JOJIDKHO obecrneynBaTh JOCTHIKCHUE CJIICAYIOHIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX 06p330BaTeHBHHX PE3YyIbTATOB:

JIUYHOCTHBIE PE3YJ/IBTATHI

HampuomuquKoe eocnumanue.

* OTHOLLIEHHUE K OMOJIOTUY KaK K BaXKHON COCTABJIAIOIIEH KyJIBTYpPbI, TOPJOCTb 3a BKJIAJ POCCUMCKUX U COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOM
Ouosnoruueckoi Hayku. ['paxk1aHCcKoe BOCTIUTAHUE:!

* TOTOBHOCTH K KOHCTPYKTI/IBHOﬁ COBMECTHOU ACATCIBbHOCTH ITPU BBIMTOJIHCHUN I/ICCJICI[OBaHI/If/'I H MMPOCKTOB, CTPEMJICHUEC K B3aUMOITOHUMAHUIO
1 B3auMonomoniu. JlyXoBHO-HpaBCTBEHHOE BOCIIUTAHUE:!

¢ TOTOBHOCTb OLICHUBATH MOBCACHUC U ITOCTYIKW C TO3UIIUU HPABCTBCHHBIX HOPM U HOPM SKOJIOTHYECKOU KYJIbTYPBbI;

* IOHUMaHHe 3HAYUMOCTH HPaBCTBEHHOTO acCIeKTa ACSITeIbHOCTH YeNIOBEKa B MEAUIIMHE U OUOJIOTHH. DCTETUYECKOE BOCTIUTAHUE:

* IOHUMaHHUE PoJii OMOJIOTUH B (POPMHUPOBAHUH ICTETUUECKON KYJIbTYpPbI IMYHOCTH. []ennocmu HayuyH020 NO3HAHUA:

* OpUEHTAIIMS HA COBPEMEHHYIO CHCTEMY HAayUHBIX MPEACTABICHUN 00 OCHOBHBIX OMOIIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBSI35X YeJIOBEKa
C IPUPOJIHON U COLIMATIBHOM CPEAO;



* IOHUMaHHE POJIK OMOJIOTUYECKON HayKH B ()OPMHPOBAHUM HAYYHOTO MHUPOBO33PEHUS; Pa3BUTHE HAY4HOW JI0003HATEIBLHOCTH, HHTEpECa K
OMOJIOrNYECKOM HayKe, HaBBIKOB MCCIIE10BATEIbCKON AEATEIbHOCTH.
Dopmuposanue Kynbmypbl 300pOGbSi.
* OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/10POBbI0 U YCTAHOBKA HA 3JJ0POBBIM 00pa3 *KU3HU (310pOBOE MUTAHHE, COOIIOACHNE TMTUEHNYECKUX
MPaBUJI U HOPM, COATTaHCUPOBAHHBIN PEXKUM 3aHSATHH U OT/AbIXA, peryisipHas (u3ndecKkas akTUBHOCTD);
* OCO3HAHME NOCJIEICTBUHA M HENPUATHE BPEAHBIX NPUBBIUEK (YHOTpeOseHHEe alKoroJis, HapKOTHUKOB, KypeHHE) W HHBIX (OpM Bpela Ul
(bHU3HUECKOT0 U IICUXUYECKOTO 37I0POBbSI; * COOIIOICHHE MPaBUI OE30IIACHOCTH, B TOM YHCJI€ HABBIKM O€30I1aCHOr0 IOBEACHHS B IPUPOIHOI Cpee;
* ¢(hOpMUPOBAaHHOCTH HaBbIKA Pe(IIEKCUH, YIIPaBIE€HHE COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSTHUEM.
Tpyooeoe éocnumanue:
* AaKTUBHOE Y4YacTHE B pEIIEHUM IPAKTHYECKUX 3aJady (B pPaMKax CEeMbH, ILIKOJbI, ropoja, Kpas) OHOJOrMYecKod M 3KOJIOIMYecKOH
HAIPaBJICHHOCTH, HHTEPEC K MPAKTHUECKOMY U3YUYCHHUIO PO(eccri, CBI3aHHBIX C OMOIOTHEH.
Oronocuueckoe socnumanue.
* OpUEHTAlMs Ha IPUMEHEHNE OMOJIOTUYECKUX 3HAHUN IIPU PEIICHUH 3a71a4 B 00J1aCTH OKPYXKaroIIel Cpeibl;
* OCO3HAHUE SKOJIOTMYECKUX MPOOIIeM U ITyTel UX pellieHus;
* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOM IESITEIBHOCTH YKOJIOTMYECKON HAIIPaBICHHOCTH.
Aoanmayus o6yyalowje2ocs K USMEHAIOUWUMCS YCIO0GUAM COYUANLHOU U NPUPOOHOU CPEObL.
* QJICKBAaTHAs OLIEHKA U3MEHSAIOIINXCSl YCIOBHIA;
* IPUHATHUE peIIeHUs (MHAUBUIYAIbHOE, B TPYIIIE) B U3MEHSIOINXCS YCIOBHUAX Ha OCHOBAHUU aHaJIN3a OMOJIOrMUecKOi HHpOpMaLny;
* IJIJAHUPOBAHUE JIEUCTBUN B HOBOM CUTYyalluu HA OCHOBAHUM 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHble NO3HABATE/IbHbIE IeliCTBUSA

bazosvie nocuueckue deticmeusi:

* BBISIBIISITH M XapPaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OMOJIOTMYECKIX OOBEKTOB (SIBICHUH);

* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU OMOJIOTHYECKUX OOBEKTOB (SIBJICHHUH, MPOIIECCOB), OCHOBAaHMS JJI1 0000IIECHHs 1
CpPaBHEHHS, KPUTEPUHU IMPOBOAMMOIO aHaNU3a; C y4ETOM MPEIOKEHHOW OMOIIOTHYECKOM 3aJauM BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
paccmaTpuBaeMbIX (haKTax ¥ HaOMIOCHUAX; IpeJiaraTb KPUTEPHUH ISl BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

* BBISIBIISITE AePUIUTH MHDOpPMAIIHH, JTaHHBIX, HEOOXOIUMBIX JJIs PEIICHUS TOCTABICHHOMN 3aa4u;

* BBIBIISITH NMPUYMHHO-CIICJICTBEHHBIC CBS3M NMPU HM3YyYCHUH OMOJIOTUYECKUX SBJIIEHUN M IPOLIECCOB; JA€NaTh BBHIBOABI C HCIIOJIB30BAHHEM
JEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIOUEHH 110 aHAJIOTUH, (OPMYITUPOBATH THITIOTE3bI O B3aUMOCBSI3SX;

* CaMOCTOSITEJIPHO BBIOHMpATh CIOCOO pEeIIeHUs Yy4eOHOW OMOJIOTMYECKOW 3a7avd (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHs, BHIOMPATH
HanboJee MOAXOIAIMNIN ¢ yUETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

basosvle uccneoosamenvckue oeticmaus:

* HCTOJIb30BaTh BOMPOCHI KaK UCCIEOBATEILCKUNA HHCTPYMEHT MMO3HAHUS;

* (opmMyaHpOBaTH BOMPOCH], GUKCHUPYIOIINE PA3PHIB MEXKIY PEANbHBIM U KEIaTeIbHbIM COCTOSIHUEM CUTYaIluH, 00bEKTa, U CaMOCTOSATEIBHO
yCTaHaBIUBATh HCKOMOE U JaHHOE;



* popmupoBaTh TUMOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYXKIICHUMN, apTyMEHTHPOBAThH CBOIO MMO3HIINI0, MHEHUE;

* IPOBOAUTH MO CAMOCTOSITENIbHO COCTAaBJIEHHOMY IJIaHY HAaOJI0JIEHUE, HECIIOKHBIN OMOJIOTHYECKHUI AKCIIEPUMEHT, HEOOJIbIIOE HCCe0BaHNE
M0 YCTAaHOBIICHUIO OCOOEHHOCTEH OMOIOTHIECKOro 00beKTa (Ipoliecca) H3yueHus, IPUINHHO-CIIEICTBEHHBIX CBSI3€i U 3aBUCUMOCTEH OMOIIOTHYECKUX
00BEKTOB MEXTy COOOiA;

* OI[CHUBATh Ha MPUMEHUMOCTH ¥ IOCTOBEPHOCTh MHPOPMAITUIO, TIOTYICHHYIO B X0/1¢ HAOIOICHUS U SKCIICPUMEHTA,

* CaMOCTOSITEIbHO (POPMYIUPOBATH OOOOIIEHHMS W BBIBOABI MO pe3yjidbTaTaM MPOBEAEHHOTO HAONIONEHUS, SKCIEPUMEHTa, BIIAJETh
WHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IMOJIYYEHHBIX BBIBOJIOB M 0000IIICHNUI;

* IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE OMOIOrHUECKHUX MPOILECCOB U UX MOCIEICTBUS B AaHATOTMYHBIX WA CXOAHBIX CUTYalHSX,
a TaKKe BBIIBUTATh MPE/IONIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIIOBUSX U KOHTCKCTaX.

Paboma ¢ ungpopmayueti:

* PUMEHSTH PA3IMIHBIC METObI, HHCTPYMEHTHI M 3aIIPOCHI IIPH ITOUCKE U 0TOOpE OMOIOTHYeCKON HH(POPMAITUH WU JTAHHBIX U3 HCTOYHUKOB C
y4€TOM TPEIJIOKEHHOW y4eOHOIl OMOJOrMYecKod 3aJayd; BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATH3HPOBATh U HMHTEPIPETUPOBATH OMOJIOTHYECKYIO
WHGOPMAIIHIO PA3TUYHBIX BUIOB U (DOPM IIPEICTABICHUS;

* HAXOAWTh CXOJHBIC apPTyMEHTHI (MOATBEPKIAIONINE WM OMPOBEPralollue OJAHY U Ty ke HACI0, BEPCHIO) B PA3IMYHBIX UH(YOPMAIIMOHHBIX
HUCTOYHUKAX;

* CaMOCTOSITENILHO BHIOMpaTh ONTHUMAJbHYIO (GOpMYy MpEACTaBICHHUS HHPOPMAIMH U WILTIOCTPUPOBATH pellaeMble 3aJaud HECJIOKHBIMU
CXEMaMH, JTHarpaMMaMH, HHOU Tpa(uKOi U X KOMOWHAIUSIMH;

* OIIEHUBATh HAJIEKHOCTh OMOIOTMYECKON HHPOPMAIUH 110 KPUTEPUSIM, MPEVIOKEHHBIM YUUTEIeM WIH C(HOPMYIUPOBAHHBIM CaMOCTOSTENBHO;

* 3aTIOMHUHATH ¥ CHCTEMAaTHU3HPOBATH OMOJIOTHIECCKYIO HH()OPMAIIHIO.

Yuueepcanvuvie kommyHukamusenvie oeticmeus

Obwenue:

* BOCIIPHHUMATH U ()OPMYIUPOBATH CYKIEHUS, BBIPAXKATh YMOIIUU B TIPOIECCE BBIMTOIHEHUS IPAKTHUECKUX U TAOOPATOPHBIX paboT;

* BbIpakaTh ce0sl (CBOIO TOUKY 3PEHHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacmo3HaBaTh HeBEpOATbHBIE CPENCTBA OOIICHHWS, MOHUMATh 3HAYCHHE COIMAJIbHBIX 3HAKOB, 3HATh W PACMO3HABaTh MPEANOCHUIKU
KOH(JIMKTHBIX CHTYAIA U CMATYATh KOH(QIHKTHI, BECTH ITEPETOBOPHI,

* MOHUMAaTh HAMEPEHUsS IPYTUX, MPOSBIATH YBAKUTEIBHOE OTHOIIEHHWE K COOECeIHUKY M B KOPpEKTHOW (opme ¢GopMymupoBaTh CBOU
BO3paKEHHUS,

* B XOJI€ JUAJIOTa W/WIIN TUCKYCCHH 33J1aBaTh BOIIPOCKI MO CYIIECTBY OOCYKIaeMOi OMOIOTHYECKON TeMbI U BHICKA3bIBATh MJICU, HAILICJICHHBIE
Ha penreHne OMOIOrnIeCKOM 3a1auu U MO AepKaHue 0J1aroXeaTeIbHOCTH OOIICHUS;

* COMOCTABIISITH CBOU CYXKICHUS C CY)KIECHUSIMU JAPYTUX YIaCTHUKOB JHANIOTa, OOHAPYKUBATH PA3IHMUUE U CXOJICTBO MO3HIIHIA;

* MyOJUYHO MPEJCTABISTH PE3YIbTaThl BHIIOJTHEHHOTO OMOJIOTHYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIeI0BAaHUS, IIPOCKTA);

* CaMOCTOSITENTLHO BBIOMPATH ()OpMAT BHICTYIUICHHS C YY4ETOM 3a7ad MPE3CHTAIMM W OCOOCHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM
COCTaBIISITh YCTHBIE U MUCHbMEHHBIE TEKCTHI C UCTIOIb30BAHHEM UJUTIOCTPATUBHBIX MaTEpPUATIOB.

Cosmecmuas oesmenbHOCMb (COMPYOHUYECBO):

* MIOHUMATh U UCMOJIH30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBUAYAIbHON pabOThI MIPH PEIICHUH KOHKPETHON OHMOJIOrMYecKOd MpoOsieMbl,
000CHOBBIBATh HEOOXOAMMOCTE TIPUMEHEHUS TPYIIITOBBIX (JOPM B3aUMOJICHCTBHS NP PEIICHUH MTOCTABICHHOW YyueOHOU 3a/1auH;



* IIPUHUMATH IEJIb COBMECTHOM NIEATENBHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBHUS MO €€ JOCTHKEHMIO: pacHpeAeisTh pOJd, 10TOBapuBaThCs,
00CyX/1aTh NMPOLIECC U PE3YNIbTAT COBMECTHOM pabOThI; yMETh 000011aTh MHEHHSI HECKOJIBKUX JIFO/I€H, IPOSBIATh FTOTOBHOCTh PYKOBOJUTb, BBIIOIHSTh
NOPYYEHUSs, TOAUNHITHCS;

* IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThl, ONPENENATh CBOIO POJb (C y4€TOM HPEANOYTEHUI U BO3MOMKHOCTEM BCEX YYaCTHHKOB
B3aUMOJICHCTBHS), PACTIPECIIATh 3aaui MEXIY WICHAMH KOMaH/bI, y4acTBOBAaTh B TPYIIOBHIX (popMax paboTel (00CYKAeHUSI, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U UHBIE);

* BBINIOJHATH CBOIO YacTh pabOTHI, TOCTUTAaTh Ka4eCTBEHHOI'O pe3ysbTaTa MO0 CBOEMY HANPABICHHUIO U KOOPAWHUPOBATH CBOM JIEHCTBHS C
APYTUMH WI€HaAMH KOMaH/Ibl;

* OIIGHMBATh KayeCTBO CBOETO BKJIaJa B OOIUH NPOXYKT MO KPHUTEPUSAM, CAMOCTOSTEIBHO C(HOPMYITHMPOBAHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBHSI; CPAaBHUBATh PE3YJIbTaThl C MCXOAHOM 3ajadyel M BKJIAJ KaXKAOro wWieHa KOMaHJbl B JOCTH)KEHHE PE3yJIbTaTOB, pa3ieisiTh chepy
OTBETCTBEHHOCTH H MPOSIBIISITh TOTOBHOCTD K IPEAOCTABICHUIO OTYETA Tepe]] TPYIIIIOH;

* OBJIAJICTh CUCTEMOW YHUBEpPCaJIbHbIX KOMMYHMKATUBHBIX JIEHCTBHMH, KOTOpas obecrnednBaeT cPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U
HMOIMOHAIBHOTO WHTEIUIEKTA 00yJIarOIIUXCS.

Ynueepcanvnvie pecynamuenvie oeiicmeun

Camoopeanuzayusi:

* BBISIBJIATH MPOOJIEMBI [Tl PEILICHHS B )KM3HEHHBIX U y4EOHBIX CUTYaLUsIX, UCTIONb3YsI ONOIOTHYECKUE 3HAHMS;

* OPHUEHTHPOBATHCS B PA3JIMYHBIX TTOAXOJAX MPUHSATHS pelleHHH (MHIUBHUIyadbHOE, NMPHHATHE PEIICHHs B TPYIIE, MPHHATHE PEIICHHUHA
TPYIIoi);

* CaMOCTOSITEJIbHO COCTAaBJISATh AITOPUTM pEIICHUs 33/Jaud (WIM €ro 4acTh), BBIOMpPATh CIIOCO0 pelleHus yueOHOW OMoJIornyecKoil 3ajauu ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh MpeiaraéMble BapUaHThI peIleHUi;

* COCTABIIAITH TUIAH JEHCTBUH (TTaH peajn3alyuy HaMEUEeHHOTO alrOpUTMa PElICHUs ), KOPPEKTUPOBATH MPEIJIOKECHHBIA aJTOPUTM C yIETOM
MOJTy4EeHHUsI HOBBIX OMOJIOTUYECKUX 3HAHUHN 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

* IeN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEeIeHNE.

Camoxonmpons (peghrexcus):

* BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAITUH U pedIIeKCHH;

* 1aBaTh AJCKBATHYIO OLICHKY CUTYallUU M MpeasaraTh I1aH e€ U3MEHEHUS,

* YYUTHIBATh KOHTEKCT U NPEJBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTh IPH PELICHUN Y4eOHON OMOIOrHMYecKo 3a/lauu, aanTUpoBaTh
peleHre K MEHSIOMNUMCS 00CTOSITeILCTBAM;

* 00BACHATH NPUUYUHBI JOCTHXKEHUS (HEIOCTUIKEHUS) PE3yabTaTOB AEATENbHOCTH, 1aBaTh OLEHKY IMPUOOPETEHHOMY OMBITY, YMETh HaXOIUTh
MO3UTHUBHOE B IIPOU30LIEIIICH CUTYallNH;

* BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, N3MEHHUBIIMXCS CUTYallUl, YyCTAHOBICHHBIX OIIMOOK, BO3HUKIINX
TPYIXHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSIM.

OMOYUOHAbHBLU UHMENTEKM.

* pa3nuyaTh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMH SMOLIUSAMHU M SMOLUSAMH IPYTHUX;

* BBISIBJIATH M @HAJIM3UPOBATH MPUUNHBI IMOIIHIA;



* CTaBUTH Ce0s1 HA MECTO JIPYTOro Ye0BeKa, TOHUMATh MOTUBBI U HAMEPEHHS IPYTroro;

* PErylIupoBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

Ipunsamue cebs u opyaux:

* OCO3HAaHHO OTHOCHUTLCS K IPYroMy YEJIOBEKY, €0 MHEHUIO;

* IpU3HABATh CBOE MPaBO Ha OLIMOKY M TAKOE K€ MPaBO APYroro;

* OTKPBITOCTb ce€0€ U IPYTUM; ®* OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBIQJICTh CHCTEMOW YHHBEPCAIBHBIX yUCOHBIX PETYISTHBHBIX JEHCTBUH, KOTOpas oOecreunBaeT (HPOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK
JUYHOCTH (BHYTPEHHSIS MO3UIMS JINYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (yIpaBieHHsI cOOON, CAMOAUCIUILINHBI, YCTOHUYNBOTO OBE/ICHU ).

Hpedmemnbmu pe3yiomamamu N3yuUCHUS IPCAMCTA «buonorus» B 5 Kiacce SBASIOTCS CJICAYIOIINC YMCHUA:
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OIpPEAEIIATh POJIb B IPUPO/IE PA3IUUHBIX I'PYIII OPraHU3MOB;

OOBSICHATB POJIb )KUBBIX OPraHU3MOB B KPYTOBOPOTE BELIECTB HIKOCUCTEMBI.

NPUBOJIUTH MPUMEPHI IPUCTIOCOOICHNI OPraHU3MOB K Cpezie 0OUTaHUs U OOBSICHATH X 3HAYCHHE;

HAXOJUTh YEPThl, CBUJIETEIILCTBYIONINE 00 YCI0KHEHUH KUBBIX OPraHU3MOB

OOBSACHATH 3HAUEHHE KUBBIX OPTaHU3MOB B KH3HU U XO35HCTBE YEJIOBEKA.

NEPEUUCIISITh OTIINYUTEIIBHBIE CBOMCTBA JKUBOTI'O;

paznuyath (Mo TabJaUIe) OCHOBHBIE I'PYIIbI )KUBBIX OpraHU3MOB (OakTepuu: Oe3bsepHbIe, epHbIe: TPUOBI, pacTEHUs, )KUBOTHbIE) U
OCHOBHBIE I'PYIIIbI pacTeHUH (BOJIOPOCIIH, MXH, XBOILH, IJIaYHBI, TAIIOPOTHUKHU, TOJIOCEMEHHBIE U I[BETKOBBIE);

OTIpEIeIIATh OCHOBHBIE OpraHbl PACTEHUH (YACTH KJIETKH);

OOBSICHATH CTPOEHHE M KU3HEICSATEIBbHOCTh M3YYEHHBIX T'PYIN JKHMBBIX OpPraHu3MoB (OakTepuu, IpuObl, BOJOPOCIH, MXH, XBOIIH,
IJIayHbl, TAOPOTHUKH, TOJIOCEMEHHBIE U IIBETKOBBIE);

HOHUMATbh CMBIC]T OMOJIOTMYECKUX TEPMUHOB,;

XapaKTepu30BaTh METOAbl OMOJOrMYecKoil Hayku (HaONIO/eHHe, CpaBHEHHUE, pe3yJbTaThl; IOJIb30BAaThCS YBEITUYUTEIbHBIMU
npubOpaMy U UMETh JIeMEHTapHbIe HAaBBIKW MPUTOTOBJICHUS U U3YYEHUS penapaToB.

WCII0JIb30BaTh 3HaHUsI OMOJIOTUU MPU COOJIIOIEHUN TIPAaBUJI TIOBCEIHEBHOM TUTHEHBI,

CamocrosTenbHO 00HApYKUBATh M (POPMYIHPOBATH YUeOHYIO POOIeMy.

Ilpeomemmnvimu pezyromamamu uzyuenus npeomema «buonozusay 6 6 knacce aenaromes ciedyroujue ymMeHus:

— 0OBSCHSITH POJIb PACTEHHUH B COOOIIECTBAX U UX B3aUMHOE BIIUSHHE JIPYT HA IPYTa;

— MPUBOJUTH IPUMEPHI IPUCTIOCOOJICHUH IBETKOBBIX PACTEHUM K cpeie OOMTaHus U OOBSICHATH UX 3HAUCHUE;

— HaXOJIUTh YEPTHI, CBUACTEIHCTBYIOIINE 00 YCIOKHEHUH )KHUBBIX OPTaHU3MOB TI0 CPABHEHHIO C TIPEJIKAMU, U 1aBaTh UM OOBSICHEHHUE;

— O6’b$ICHSITB HpI/ICHOCO6JIeHI/I$I Ha pa3HBIX CcTaauAaX XU3HCHHBIX ITUKJIIOB.

— OOBACHATH 3HAYCHHUE [IBETKOBBIX PACTEHUI B KU3HU M XO35HCTBE UEJIOBEKA: HA3bIBATh BAXKHEHIITHE KYJIbTYPHBIE U JIEKAPCTBCHHBIC PACTCHHS
CBOCI MECTHOCTH.

— pa3nyaTh MBETKOBBIC PACTEHHUS, OJTHOAOJBHBIC U IBYIOJIbHBIC, IPUBOINUTH MPUMEPHl PACTEHUN U3YYCHHBIX CEMEUCTB IIBETKOBBIX pacTEHUN
(MakcuMyM — Ha3bIBaTh XapaKT€pPHbIE IPU3HAKHU IIBETKOBBIX PACTEHUI U3yUEHHBIX CEMEMNCTB);



— ONpe/eIIATH OCHOBHBIC OPTaHbl PACTEHHI (JIUCT, CTEOEIb, IBETOK, KOPCHBD);

— OOBSCHATH CTPOCHHE U JKU3HEAEATEIBHOCTD I[BETKOBOTO PACTEHUS;

— MOHMMATh CMBIC]T OMOJIOTHYECKUX TCPMUHOB,

— MPOBOANUTH OMOIIOTHYECKHE OIBITHI U SKCIIEPUMEHTBI M 00BACHATH UX PE3YIIHTATHL.
— COOIOIAaTh U OOBSCHSTH MMPABUIIA IOBEACHUS B IPUPOJIC.

— pasanyaTh CheI0OHBIE U SIOBHTHIE I[BETKOBBIE PACTEHHUS CBOCH MECTHOCTH.

Ilpeomemuvimu pezyromamamu uzyuenus npeomema «buonozusy ¢ 7 knacce agnaomcs ciedyiouwiue ymenus:

— OIIPEAEIATH POJIb B IIPUPOAE U3YYECHHBIX I'PYIII ) KUBOTHBIX.

— IPUBOAMTD MIPUMEPHI MPUCIIOCOOICHUHN JKUBOTHBIX K Cpe/ic OOUTaHMS U OOBACHATh UX 3HAYCHHE,

— HAXOOIUTb ‘-IepTI)I, CBHI[GTGJII)CTBYIOH_II/IG 06 YCJ'IO)KHGHI/II/I JKUBOTHBEIX 11O CpaBHCHI/IIO C HpeI[KaMI/I, 1 gaBaTb UM O6’I)$ICHCHI/I€;

— OOBSACHATH MPUCIIOCOOJICHUS HA PA3HBIX CTAJHUAX )KMU3HCHHBIX IIUKIIOB.

— O6T)$ICH$ITI) 3HAYCHUC JKUBOTHBLIX B JKU3HHU U XO3$II>1CTB€ YCJIOBCKA,

— MPUBOJUTH NMPUMEPHl M XapaKTEPH30BATh BAXKHBIX JUIS JKU3HH M XO3SMCTBA 4YEJOBCKA JKUBOTHBIX (OOMTaTeNed J>KUIIMII, Iapa3uToB,
MEPEHOCYUKOB OO0JIe3HEHM, HACEKOMBIX-OIbUIUTENIEH, OOLIECTBEHHBIX U KPOBOCOCYIIUX HACEKOMBIX, IPOMBICIOBBIX PbIO, OXOTHUYBE-TIPOMBICIOBBIX
NITUI] U 3BEpeid, JOMAITHUX >KUBOTHBIX H IpP.) HA IPUMEpE CBOCH MECTHOCTH, OOBSICHATH UX 3HAUCHUE.

—pas3nuuaTh (110 TabyMIle) OCHOBHBIE TPYMIIbI )KUBOTHBIX (IIPOCTEHILINE, TUITBI KUIIEYHOMOIOCTHBIX, IUIOCKUX, KPYTJIbIX M KOJbYAThIX YepBEH,
MOJLTIOCKOB, YWICHUCTOHOTHX, B T.4. KIIACChl pAaKOOOPa3HBIX, HACEKOMBIX, TAYKOB; XOPJOBBIX, B T.4. KJIACChl PbIO, 3eMHOBOHBIX, MPECMBIKAFOIINUXCS,
IITUIl U MJ'IGKOHI/IT&IOHII/IX);

— OOBACHATH CTPOCHHE M KU3HEACATEIHbHOCTh W3YYEHHBIX TPYIMI >KUBOTHBIX (MPOCTEHIINE, KHUIIEYHOIOJOCTHBIE, TIOCKHE, KPYTIble U
KOJIbYaThIC YEPBH, MOJUTIOCKH, WICHHUCTOHOTHE (B T.4. paKOOOpa3HbIE, HACEKOMBIE, MMayKH), XOPAOBBIC (B T.4. PHIOBI, 36 MHOBO/IHBIE, TIPECMBIK AFOIITHECH,
TITUIIBI ¥ MJICKOTTMTAIOIITHE);

— XapaKTepI/ISOBaTB OCHOBHBIC DKOJIOTHYCCKHC prHHI)I HSy‘IGHHBIX rpynn JKHUBOTHBIX,

— TIOHUMATh CMBICI OMOJIOTHYECKUX TEPMUHOB;

— paananb Ba)KHeﬁHIPIe OTpH}IBI HaCC€KOMbBIX M MJICKOIIHUTAONINX;

— TPOBOJIUTH HAOIIOIEHUS 32 )KU3HEACATEIHHOCTHIO KUBOTHBIX, OMOJIOTHUECKHE OMBITHI U KCIIEPUMEHTHI U OOBSICHITh UX PE3YJIbTATHI.

— co0r01aTh U 0OBSICHATH TIPABUIIA TIOBEICHUS B IIPUPO/IC;

— XapaKTepH30BaTh CIIOCOOBI PAIIMOHAIBHOTO UCTIOIB30BAHUS PECYPCOB JKUBOTHBIX HA MMPUMEPE CBOETO PErHOHa.

— UCTIOJIh30BaTh 3HAHUS OMOJIOTHH ITPH COOJTIOJICHUH MPABUJI IIOBCETHEBHOM TUTHEHBI,

— OCYUIECTBIIAT JIMYHYIO TPOPHUIAKTUKY 3a00JIeBaHHI, BBI3bIBAEMBIX TAPA3UTHIECKUMH KUBOTHBIMHU.

Hpedmemnbmu pe3yiomamamu U3yUeHUuA npebmema «buonozusy ¢ 8 knacce aenawomcsn c.zledylomue ymenusn:

1. B no3HaBaTtenpHOM (MHTEIEKTYAIBHON) cepe:

¢ BBIACJIICHUC CYIICCTBCHHBLIX IIPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (OTJII/I‘-II/ITGJIBHBIX MPHU3HAKOB JXUBBIX OPraHU3MOB; KIICTOK W OPraHu3MOB



pacTeHHiA, KUBOTHBIX, TPHOOB U OaKTepuil; OpraHM3Ma 4YeloBeKa; BHIIOB, SKOCHUCTEM; OMOcdepbl) U mpoleccoB (0OMEH BEIIECTB W MpEeBpalicHUe
SHEPTUH, THUTAHHWE, JIbIXaHWE, BBIICICHHE, TPAHCIOPT BEIIECTB, POCT, Pa3BHTHE, PA3MHOKCHHE, PETYISALHS JKU3HEACATEIHLHOCTH OpraHU3Ma;
KpyrOBOPOT BEIIICCTB u MpeBpaIeHue SHEPTUu B AKOCHUCTEMAX);
* IPUBEICHHE J0KA3aTEIbCTB (APryMEHTALMSI) POJCTBA YEIOBEKA C MIICKOITUTAIOIIMMH KUBOTHBIMH;, B3aMMOCBSI3HM YCJIOBEKA U OKPYKAIOMICH Cpeibl;
3aBUCHMOCTH 3JIOPOBbSI YEJIOBEKa OT COCTOSIHHSI OKpPYKAIOIIeH Cpeabl; HEOOXOMMMOCTH 3allUThl OKPYXKAIOMIEH Cpeabl; COONIONCHUS MeEp
npo(HUIaKTUKH 3a00JICBaHU, BBI3BIBAEMBIX PACTCHHUSIMH, JKUBOTHBIMH, OaKTepUsIMH, TpHOaAMHU U BUpyCaMH, TpaBMaTu3Ma, crpeccoB, BUU-undeknumu,
BPETHBIX MIPHUBBIYCK, HapYIICHHUS OCaHKH, 3peHwus, ciyxa, MH(EKIIMOHHBIX u MIPOCTYTHBIX 3a00JIeBaHUI;
* kimaccupuKamMsig —  ONPEACJCHUE  IPHHAICKHOCTH  OHOJOTMYECKMX OOBEKTOB K  ONPEJCIICHHOM  CHCTEMAaTHYECKOH  IpyIre;
* O0BSICHCHHE POJIM OMOJIOTHU B MPAKTUUYCCKOW JIEATEIHHOCTH JIFOJICH; MECTa U POJIU YEJIOBEKa B MPUPOAC; POACTBA, OOIIHOCTH MPOUCXOKICHUS U
IBOJIIOIMHM PACTCHUIA M XUBOTHBIX (Ha IPUMEpPE COIMOCTABJICHHUS OTACIBHBIX TPYII); POJIM Pa3jIMYHBIX OPraHU3MOB B KM3HH YEJIOBEKA; 3HAYCHUS
OMOJIOTUYECKOro pa3HOOoOpasus il COXpaHeHHs Ouochephl; MEXaHM3MOB HACIICICTBEHHOCTH W HM3MCHUYMBOCTH, MPOSBICHUS HACICICTBEHHBIX
3a00J1€BaHUI y YeJI0BEKA, BHI000pa30BaHuUs u IPHUCIIOCOOICHHOCTH;
* pa3TUYCHUE Ha TA0JIMIIAX YaCTEH M OPTraHOUIOB KJIICTKH, OPTaHOB U CUCTEM OPraHOB YEJIOBEKA; HA KUBBIX O0OBEKTaX M TAOJMIIAX OPraHOB IIBETKOBOT'O
pacTeHHMsI, OPraHOB M CHCTEM OPraHOB KUBOTHBIX, PACTEHUI Pa3HBIX OTICJIOB, )KMBOTHBIX OT/ICIBHBIX TUIIOB U KJIACCOB; HAKMOOJIee PacpPOCTPaHEHHBIX
pacTeHWiA W  JOMAIIHUX O KUBOTHBIX; CBEAOOHBIX W  SJIOBUTBIX T'pHOOB; OMACHBIX JUIS  4YEJIOBEKA PACTCHHH W KUBOTHBIX,
* cCpaBHEHHE OHONOTHMYECKMX OOBEKTOB W TMPOIECCOB, YMEHHE JelaTh BBIBOABI U  YMO3AKIIOYEHHS Ha OCHOBE CpaBHEHMUS;
* BBISBIICHUE W3MEHUYMBOCTH OPTraHW3MOB; MPUCTIOCOOJICHUH OPraHU3MOB K Cpejie OOMTAHHUS, THIIOB B3aMMOJICHCTBUS Pa3HBIX BHUIOB B DKOCHUCTEME;

B3aHMOCBS3€l MCKIAY 0COOCHHOCTSAMH CTPOCHUA KJICTOK, TKaHefI, OpTraHoOB, CUCTEM OpraHoB )51 ux (I)YHKI_II/IHMI/I;
¢ OBJIaAC€HUC METOAaMH OMOJIOrnYeCKOM HAayKH: Ha6J'IIO)IeHI/I€ M OIMCAaHHE OMOJIOTHYECKUX OOBEKTOB U IponecCoOB; MOCTAaHOBKA OMOJOTrHYSCKUX
9KCIICPUMEHTOB u 00BsICHEHHE nx PE3yIbTATOB.

2.B 11eHHOCTHO-OPUEHTAIIMOHHON cepe:

. 3HaHUE OCHOBHBIX TIpaBUJI MTOBEICHUS B IpUPO/Ie u OCHOB 3J10pOBOTO oOpaza KHU3HU;
* aHAJIN3 U OLIEHKA MOCIEACTBUIA JEATEIBHOCTH YEeJIOBEKA B IPUPOJIC, BIHSHUS (PAaKTOPOB PUCKA HA 37J0POBBE UEITOBEKA.

3.B cdepe TpyIoBOI AeATEIBHOCTH:

. 3HAaHHE u colOuroieHre IpaBUII paboThI B KaOuHeTe ouosnorum;
* coOrozIeHNE TTPaBUi pabOTHI C OMOJOTUYECKUMH TPUOOPAMHU M HHCTPYMEHTaMU (TIpemapoBalibHbIC UTJIbI, CKAIBIICIIH, YT, MUKPOCKOIIBI).

4. B chepe dbusnyeckoi AesITeNbHOCTH:

¢ OCBOCHHC IIPpUCMOB OKa3aHUA HCpBOﬁ IMOMOIIIU IIPU OTPABJICHUU AOOBUTBIMU FpI/I6aMI/I, PaCTCHUAMHU, YKYCaX JXUBOTHBIX, IIPOCTYAHBIX 3a6OJ'IeBaHI/IHX,
oXxKorax, O6M0p0)KCHI/ISIX, TpaBMax, CIIACCHHUU YTOMNAIOUICTO, paI_[PIOHaJIBHOfI opraHusanvi Tpyda W OTAbIXA, BbIpAalllUBAHUA U Pa3MHOXKCHUSA
KYJIbTYPHBIX paCTeHI/Iﬁ U JOMAIIHUX KUBOTHBIX, YXO044d 3a HUMU,; IIPOBCACHUA Ha6JIIO,I[eHI/Iﬁ 3a COCTOSIHHEM COOCTBEHHOTO OopraHusma.



5. B acreTnyeckoii chepe:

® OBJIaICHUEC YMCHHEM OLICHUBATH C 3CTETHYECKOHN TOUKHU 3pCHUA 00BEKTHI JKUBOM IIpUpPOALI.

Ilpeomemnvimu pezynomamamu usyuenusn npeomema «buonozua» 6 9 knacce aenawomesa cnedyoujue ymenus:

— — 00BSICHATH pOJIb OMOpa3zHO0Opa3us B MoAAepKaHUN OHOC(HEepHOro KpyroBOpOTa BEIIECTB.

— XapaKTepH30BaTh MHIUBHyaIbHOE PAa3BUTHE OpraHu3Ma (OHTOTeHEe3), 00pa30BaHKE MOJIOBBIX KJIETOK, OIUIOJJOTBOPEHUE U BAKHEHIIINE HTATIbI
OHTOT€HE3a MHOTOKJIETOYHBIX;

— OOBSICHATH MIPUPOY YCTOWYNBOCTH HOPMAJILHOTO OHTOT'€HE3a;

— NMPUBOJIUTH PUMEPHI PUCIIOCOOJICHUH Y PACTCHUH U JKUBOTHBIX.

— HCIIOJIb30BaTh 3HAHUS 110 SKOJIOTUH JUIS ONITUMAJIbHOM OpraHu3auy 00pbObI ¢ MHMEKIIMOHHBIMU 3a00JIEBaHUSAMH, BPEAUTEISIMUA JOMAIITHETO
U IipuycaieOHOro X035MCTBa;

— MOJIL30BATHCSI 3HAHUSIMHU IO TEHETUKE M CEJICKIMH ISl COXPaHEHUSI TOPOIHON YUCTOTHI JJOMAIITHUX JKUBOTHBIX (CO0aK, KOIIEK, aKBAPUYMHBIX
pBIO, Kyp | 1Ip.);

— co0mroaaTh NPO(UITAKTUKY HACIIEICTBEHHBIX OOJIe3HEH;

— WCTOJIB30BATh 3HAHUS 10 TEOPHH SBOJIIONWHU JUISI ONTUMAILHONW OpraHM3aluu OOphObI ¢ MHPEKIIMOHHBIMU 3a00JICBAHUAMH, BPEIUTEISIMU
JIOMAIIIHEro U MpHycageOHOro Xo3siicTBa.

— HaxOJIUTh B TIPOSIBIICHUSX KU3HEEATEILHOCTH OPTaHU3MOB OOIIIE CBOMCTBA KHUBOTO M OOBSICHITD UX;

— XapaKTepH30BaTh OCHOBHBIC YPOBHU OpraHU3aLUH KHBOTO;

— IOHUMATh POJIb PETYISIIUU B 00ECTICUSHUH KU3HEACATEIIEHOCTH U 3BOJFOIMN KHUBBIX CHCTEM, a JUIS OTOT0 HEOOXOIUMO HaXOAUTh 00OpaTHBIC
CBSI3U B IPOCTBIX CHCTEMax M MX POJIb B TIpolieccax (PyHKIMOHHUPOBAHUS U PAa3BUTHS )KUBBIX OPTaHH3MOB;

— MEePEYNCIIATH OCHOBHBIC MTOJIOKEHHS KIIETOYHOW TEOPHH;

— XapaKTepHu30BaTh OCHOBHBIC CTPYKTYPHBIEC 3JIEMEHTHI KIETKH, UX (DYHKIUHU U POJb B KU3HEJCSITEIBHOCTH 1IEJI0r0 OpraHu3Ma, 0COOCHHOCTH
CTPOCHUS KIIETOK Pa3HBIX IIAPCTB KHUBBIX OPTaHU3MOB;

— XapaKTepH30BaTh OOMEH BEIIECTB B KJIIETKE M €r0 SHEPreTHYECKoe 00eCTIeueHHE;

— XapaKTepH30BaTh MaTepPHAIbHBIC OCHOBBI HACIICACTBEHHOCTH U CIIOCOOBI AETICHNUS KIICTOK;

— YMETb MOJIB30BATHCS MUKPOCKOIIOM, TOTOBUTH M PACCMAaTPHBATh MPOCTEHIIINE MUKPOTIPETIAPATHI;

— 0OBSCHITH OCHOBHBIE (PU3HOJIOTHUECKHUE (PYHKITUU YeJIOBEKAa M OMOTIOTHYCCKUA CMBICIT UX PETYIISINN;

— O0BACHATH OMOJIOTHUYECKUI CMBICT U OCHOBHBIE (DOPMBI Pa3MHOKEHUSI OPraHU3MOB;

— pa3nu4aTh OCHOBHBIE (haKTOPHI CPEIbl U XapaKTepH30BaTh 3aKOHOMEPHOCTH MX BIMSHUS HA OPTaHU3MBI B Pa3HBIX CpelaX OOMTaHMS;

— TOJIB30BATHCS TMOHATHAMU 00 SKOJOTHMYECKOW HUIIE M JKU3HEHHOW (opme, OMoleHO03e, IKOCHCcTeMe, OUOTeOLeH03e U OMOTeOXUMHYECKOM
KPYTOBOPOTE, MPOAYIIEHTaX, KOHCYMEHTAX U PEAYLEHTaX, MHUIIEBO MUPaMH/IE, MUIIEBHIX IETIX;

— XapakTepu3oBaTh Onocdepy, € ocCHOBHbBIE (DYHKIIMH U POJIb )KU3HU B X OCYIIECTBICHHH;

— KJIaCCU(UIMPOBATD )KUBBIC OPTAHU3MBI TI0 X POJISIM B KPYTOBOPOTE BEIIECTB, BBIICIIATH LETH ITUTAaHUS B SKOCHCTEMAX;

— XapaKTepH30BaTh MPUYNHBI HU3KOH YCTONUYNBOCTH arpo3KOCHUCTEM;



— OPUBOJUTH NPUMCPLI UBMCHUYNBOCTHU U HACJICACTBCHHOCTHU Y paCTeHI/Iﬁ " )KUBOTHBIX 1 OGBHCHHTB MMPUYIKUHY 3TOI'O SABJICHUSA

— XapaKTepu30BaTh 3aKOHBI HacienoBaHusi . MeHzens, UX IUTOJOTHYECKHE OCHOBBI, OCHOBHBIC IOJIO)KEHHS XPOMOCOMHON TEOpUU
HaCJICACTBCHHOCTH,

— XapaKTepHu30BaTh MPUPOAY HACIEACTBEHHBIX OOJIE3HEIH;

— OOBSICHATH OHBOJIIOIHIO OPraHMYECKOro Mupa u e€ 3aKOHOMEPHOCTH (CBHUICTEIILCTBA DSBOJIOIHMH, OCHOBHBIC TIOJOXKEHHUS TEOpUU
ectectBeHHOro orbopa Y. JlapBuHa, yueHuss O BHJE€ U BHJI000pa30oBaHHMM, O TJIABHBIX HampaBieHHUSIX sBoitonnoHHOro mpouecca A.H. CesepioBa,
TEOPHUI0 UCKYCCTBEHHOTO 0TOOpa Y. JlapBrHA, METOBI CEJICKIIMH U UX OUOJIOTUYECKUE OCHOBBI);

— XapaKTepHU30BaTh MPOUCXOKICHHE U OCHOBHBIE TAIlbl HBOJIIOLIUN KU3HU;

- O6’I)$ICH$ITI) MCCTO YCJIOBCKA CPCAU )KUBOTHBIX U SKOJIOTHYCCKUC MMPCAITOCBUIKNA NPOUCXOXKIACHUSA YCIIOBCKA,

— XapaKTepHu30BaTh OCHOBHBIE COOBITHS, BBIJICIHUBIINE YETIOBEKA U3 YKUBOTHOTO

Mupa.

— XapaKTepHU30BaTh IKOJIOTHUECKHE MMPOOJIEMBI, CTOSIIIKE TIEPE]] YeTIOBEUECTBOM;

— HaXOAUTbh IPOTUBOPEUHS MEKY JAESATEILHOCTHIO YEIOBEKa U IPUPOION U MpeAaraTh CocoObl yCTpAHEHUS STUX TPOTUBOPEUUL;

— OOBSCHATH U JOKA3bIBaTh HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K KHBBIM OpraHU3MaM.

— NPUMEHATHh OHMOJOTMYECKHE 3HAHUS /JIi OpraHu3alUd M IJJaHUPOBAaHUS COOCTBEHHOTO 370pOBOr0 00pa3za »H3HU U JI€ATEIbHOCTH,
OIaromnoyyuusi CBOei ceMbU U OIArONPHUATHON Cpebl 0OUTAHHUS YeTOBEUECTBA.

TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC (35 YACOB)
Ha3zeanue Tema ypoka OcHnognule euowt deamenvnocmu | Hcnonv3os
pasoena odyuarouwuxcs anue
obopyooea
HuUus
yenmpa
«Touka
Pocmay
Tema 1. | llpupona  Bokpyr | becena ¢ yuutenem, pabota ¢ yaeOHUKOM
Omauuue Hac. HaGmonaem u | u Tetpaapio. BeimogHeHre MTUCHMEHHOTO
JHCUBO20 ~ OM | UCCIIEAYEM . 3a/laHusl.
Hedxrcueozo (5
uacoe).
Paznuune ten | Pabora ¢ yueOHHKOM (C. 8): 3HAKOMCTBO
JKUBOW M HEXKMBOM | C NPU3HAKAMHU TEJI KUBOM M HEKUBOU
MIPUPOJBL. MpUPOIBI;, paboTa ¢ OUOTOTHYECKUMH
TePMHUHAMHU oOMeH BEIIECTB,




OpraHMYecKue u HEOpraHUYeCcKHe
BELIECTBA; JIEMOHCTpALUsl  Y4HUTEIEM
OTIBITA IO BBI- SIBJICHUIO OPTaHUYECKUX U
Heoprannyeckux Bemects (c. 11)

Kakue BemectBa | PaGota ¢ yueOnmkom  (c.  12):
colepkarcs B | popMHUpoBaHUE TMpPEACTaBICHHUS O TPO-
YKUBBIX BEJICHUU ¥ 0(DOPMIICHUH OIIBITA; paboTa ¢
opranusmax? yuebHuKoM (c. 13, 14): npeobpa3oBanue
nHpopManuu B GopMy cXeMbl U TaOJIUIIBI
CgoiictBa xuBbIX | ®poHTaNBHAS Oecena: (opmMupoBaHue
OpPTaHU3MOB. NPEJCTaBICHUI O TpU3HAKAX IKHUBBIX
OpPraHM3MOB; MOJTOTOBKA K MPOBEACHHUIO
IPOCTOTO OIBITa c JKUBBIMH
OpraHu3Mamu.
[Tlonsenem utorn. | Pabota ¢ y4yeOHMKOM, BBINIOJHEHHE
MUCHMEHHOTO 33JJaHMSI.
Tema 2. | Knerounoe P ['otoBUTH
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
Knemounoe CTpOCHUE Cn 6 . MHUKponpena
ylIaHue oObSICHEHUH yunuTes.
cmpoenue OpTaHH3MOB CamocrositenpHas paboTa ¢ y4eOHUKOM. pat
0p2anu3Mo8 KYJIbTYpPbI
(5 u). ame0.
OOHapyxeH!
e
OJTHOKJIETOYH
BIX
JKUBOTHBIX
(mpocTeim
X) B BOJHOM
cpene c
MCTIOJIb30BaH
uem
U poBOTO
MHUKPOCKOTIA.
DNEKTPOHHBI

e Tabmunel u
IUIAKATEL.




JlaGopaTopHas Pabora ¢ ydeOHuKOM, nabopaTtopHbBIM | MUKpPOCKOT
pabota Nel o0OpyIOBaHMEM, TMOBTOPEHHE TMPABHII | CBETOBOM,
«3HaKOMCTBO ¢ | paboThI c 1a00paTOPHBIM | IIUGPOBOM
MHUKPOCKOIIOM)) . 000pyIOBaHUEM.
KonTponbnas Pemenue 3aganuii KOHTPOIBHOM PAOOTHI.
pabota Ne | .
4. JlaGopatopHas | Pabota ¢ y4yeOHuKOM, sabopaTopHbIM | MUKpOCKOM
pabota No2. o0opynoBaHHWEM, TIOBTOPEHHE TPABHII | CBETOBOM,
paboThI c nabopaTopHbIM | IU(GPOBOIA
000pyI0BaHUEM.
5. JlabGoparopnas | Pabota ¢ ydeOHuMKOM, JabopaTopHBIM | MUKpOCKOT
pabora Ne 3 . 00Opy/nOBaHUEM, TIOBTOPEHUE TMPABUI | CBETOBOH,
paboThI c 1a00paTOpHBIM | TG POBOMA
obopynosanueMm. [Ipurorosnenue tecra ¢
MCIOJIb30BAHUE IPOKKEI.
Tema 3. | Kak unér xu3np Ha | @poHTanpHas Oecera ¢ y4MTENEM,
Kuzneoeame | 3emine? pabora ¢ yuyeOHUKOM, pabora C
JIbHOCM b TeTpaablo. BelpaluBanue mieceHu.
0p2anu3Mo8
(25 u).
Kax @ponTanpHas Oecena ¢ y4YHTENEM,
Pa3MHOXKAIOTCS pabora ¢ yueOHUKOM, pabota ¢
KUBBIC TETPaabIO.
OpraHu3MbI?
Kak O@ponTanpHas Oecema ¢ yddTeneM, | DJICKTPOHHBI
Pa3MHOXKAIOTCS pabora ¢ ydeOHHWKOM, paboTa ¢ | e TaOIUIBI U
KUBOTHBIE? TETPaJIbIo. TTaKaThI.
Kaxk @ponTanpHas Oecema ¢ y4HTENEM,
Pa3MHOMKAIOTCS pabora ¢ yuyeOHWUKOM, pabora ¢
pacteHus? TETPaJbIO.
KonTtponbsHas Pemenue 3aganre KOHTPOIBHOU PabOTHI.
pabota Ne 2
Moryt au | @ponTanpHas Oecema ¢ y4HTENEM,
pacreHus pabora ¢ y4yeOHWUKOM, pabora C
MIPOU3BOJIUTh TETPaAAbIO.




MOTOMCTBO 6e3
MTOMOIIN CEMSIH?
[IpakTruueckas PaGora ¢ ydeOHumkoM, pabora c | [{udposas
pabota KOMHATHBIMHU PACTCHUSMHU. nabopaTtopus
Nel IO 3KOJOTHH
«Yxon 3a (maTauk
KOMHATHBIMU OCBEIICHHOC
pacTEeHUSIMID TH,
BJIQKHOCTH H
TeMIIepaTyp
bI)
PaGora c
repOapHbIM
MaTepHUaIoM
[MonBeném utorn . | Pabora B rpymnmax.
PabGota ¢ pa3naToYHBIM MaTEpUAIOM.
PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE
MUCHMEHHOTO 33JIaHHSI.
Kax nutatorcs | OpoHTanbHas Oecema ¢ yuuteneM, | OOHapyxeHU
pactenus? pabora c ydeOHUKOM, pabora c|e
TETPAABIO. XJIOPOIIIIACTO

B B KJIETKax
pacteHui ¢
UCTIOJIb30BaH
ueM

1 poBoOro
MHUKPOCKOTIA.
ONEKTPOHHBI
€ TabIuubl u
TJTAKaThL.

Tonpko 1M JHCT
KOPMUT pacTeHHE?

Crnymanue oObSICHeHUN YIUTEIS.
CamocTosTenpHas paboTa ¢ y4eOHUKOM.
Pabora ¢ xapToukamu.

OOHapyxeHu
e

XJIOPOILIACTO
B B KIJETKax
pacteHud ¢




HCITIOJIb30BaH
4(S1

nudposBoro
MHUKPOCKOTIA.
ONEKTPOHHBI
€ TabJauIbl U
TJTaKaThL.
Kax nutatotcs | PaGora B mapax. DNEKTPOHHBI
paszHbIe O®ponTanpHas Oecema € yddTeNeM, | € TaOJIUIBI U
KUBOTHBIE? pabora ¢  yueOHHMKOM, paboTa C | IJIaKaThl.
TETPAIBIO.
2KuBble opraHu3Mbl DIJIEKTPOHHBI
. Pabota ¢ pa3naTouHbIM MaTEepHaIOM.
3UMOH . . € TaONuIbl
Crnymanue oObsSCHEHUN YIUTEIIS.
TTaKaThlI.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Kak MUATAIOTCS DIEKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTEepHaIOM.
napasurhbl? . € TaOnwIbl
Cnymanue oObsSICHeHUN YIUTEIIA.
TTaKaThI.

CamocTosTenbpHas paboTa ¢ yueOHHUKOM.

IloaBeném utoru .

Pabora ¢ pa3naTouHbIM MaTEepHAIOM.
Pabota c xapToii ypoka.
3akperieHue 3HaHUH 10 TeMe.
[ToaroToBKa K KOHTPOJIBLHOM padoTe.

KonTponbsHas Pemenue 3aganuii KOHTPOIBHOU PAOOTHI.
pabota Ne 4 .

HyxHbl u | Pabota ¢ pa3gaToyHbIM MaTepHATIOM.
MuHepabHble conu | PaboTa ¢ kapToii ypoka.

JKMBOTHBIM u | becena c yuurenem.

YeJI0BEKY? Ananu3  ommOOK, JOMYIIEHHBIX Ha

KOHTPOJILHOH paboTe.

MoxxHO U XUTH
0e3 BoabI?

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
Pabota c kapToii ypoka.
becena ¢ yuurenem.

MoxHO M KUTH
HE IMUTAACH?

Pabora ¢ pa3naTouHbIM MaTEpPHATIOM.
Crnymanue oObsICHEHUN yUnuTeIsl.
CeMuHapcKoe 3aHATHE.




@ponTanpHass Oecema € yUHATETIEM,
pabora ¢ ydeOHuMKOM, pabora ¢
TETPAJIbIO.
Kax MOkHO | @poHTanpHas Oecema C  Y4HTETEM,
NOOBITH  DHEPruio | pabota ¢  ydeOHHMKOM, pabora ¢
JUTST )KU3HU? TETPaJIbIO.
3auem xuBble | @poHTanpHas Oecena ¢  y4HTENEM,
OpTraHU3MBI pabora ¢ yueOHUKOM, paboTa ¢
3anacaroT TETPAJIbIO.
MUTaTeIbHbIC
BellecTa?
MoxHo 11 xuTh U | @poHTanbHas Oecepa ¢ y4dUTeTeM,
HE JBIIATh? pabora ¢ y4yeOHWKOM, pabora C
TETPAJIbIO.
Pa6ota ¢ npobieMHBIMU CUTYALIUSIMHU.
Pazbop mpemnoxkeHuit 1o oxpaHe
MIPUPOJIHBIX BUJIOB.
Iloneenem nutorn . | IloBropenne npoieHHOrO MaTepHaa.
Pabota B mapax.
CamocTrosATenbHas paboTa 1o
KapTOUYKaM.
ITonroroBka K KOHTPOIBHOU paboTe.
Ilonroroska K | [loBTOpEHME NPOIIEHHOIO MaTepHaIa.
KOHTPOJIbHON Pa6ora B mapax.
pabote . CamMocTosATenbHas pabota o
KapTOUYKaM.
[TonroroBka K KOHTPOJIBHON padoTe..
Hrorosas Pemienue 3aganuii KOHTPOJIBHOM PaOOTHI.
KOHTPOJIbHAS
pabora.
Pa6ora Haja | PaGota Hax ommbOkamu.
OIMOKaMu. Pa30op 3aannii KOHTPOIBLHOM PabOTHI.
6 KJIACC (35 YACOB)

Ha3zeanue \ Tema ypoka ‘ Ocnognvle udbl OessmebHOCIU \chwlbzoe




odyuarowuxcsa

paszoena anue
ooopyooea
HUuAs
uenmpa
«Touka
Pocmay
Hayka o | LlapcTBO becena c yuntenem, pabora ¢ yueOHUKOM
pacmenusx — | Pactenus. U TeTpaaplo. BEITIOJIHEHNE TUCHMEHHOTO
oomanuxa. Buemnee crpoeHue | 3agaHusl.
(6u) u o01as
XapaKTepUCTHKA
pacTeHUM.
MHuoroo6pasue Pabora ¢ yueOHukOM; paboTa C
KHU3HEHHBIX POpPM | OMOJIOTHYECKIUMU TEPMHUHAMU;
pacTeHHIA. dbpoHTanbHas Oecenia ¢ yIuTeIeM.
Krnerounoe PaGora ¢ yueOHukOM, mpeobpazoBanue | MUKpOCKOI
CTpOECHHE uHpopmanmu B GopMy cxemMbl U | HU(DPOBOI,
pacTeHHIA. TaOJIUILIBI. MUKpoTperna
CoiicTBa bpoHTanbHAA Oecena ¢ yUUTEIEM. patsl
PaCTUTEIILHOU Pabora B rpymnmax.
KJICTKH.
TkaHu pacTeHHil. O®ponTanpHas Oecexa: QopmupoBanue | Mukpockor
MPEICTAaBICHU O TMpU3HAKAX IKUBBIX | IU(POBOH,
OpPTaHU3MOB; TIOATOTOBKA K MPOBEACHHUIO | MUKPOIIpETia
IPOCTOTO OIbITa c JKUBBIMH | PAThI
OpraHu3Mamu.
Cewms. YcnoBus Pabora ¢ yueOHMKOM, BbIMOIHEHUE | PaGora
npopacTaHus nucbMeHHoro  3amanus.  PabGora ¢ | «Ctpoenue
CEMSIH. 7a00opaTOpHBIM  OOOpPYIOBaHMEM,  C | CEMCHH
CEeMEHaMU pacTeHU. dacomm»
[ToaroToBKa K KOHTPOJIBHOM padoTe. Hudposas
nabopaTtopus
M0 SKOJIOTHH
(maTumk

OCBCHICHHOC




TH,
BIIQXKHOCTH U

TeMIIepaTyp
bl).
ONEKTPOHHBI
€ TabJauIbl U
TJTaKaThL.
KonTponbhas Pemenue 3anannii KOHTPOIBLHOM PabOTHI.
pabota Nel.
Opzanwi Kopesns, ero OponranpHas Oecema ¢ yuuresneMm, | MUKpockon
pacmenuil. CTPOCHHUE H pabora ¢ yueOHHMKOM, paboTta c | udpoBoii,
(6w 3Ha4YeHUe. AHAIIN3 | TETPAJbIO. MHKpoOTpena
KOHTPOJIBHOMN AHanmm3 KOHTPOJBHON pPaboThl, pazbop | paThl.INEKTp
paboTHI. 3aJaHU. OHHEIE
TaONUIBl U
TJTaKaThL.
[ToGer, ero Pabota B rpynmax. DJIEKTPOHHBI
CTPOCHHUE H Pabota ¢ pa3naToYHBIM MaTepUaAIOM. € TaOImuIpBl U
pasBuTHE PaGora ¢ y4eOHUKOM, BBINIOJHEHHUE | TIAKATHI.
MUCHMEHHOTO 33JaHMUS.
Jucr, ero Pa6ora B rpymnmnax. Mukpockon
CTPOCHHE U Pabora ¢ pa3naTouHbIM MaTepHaIOM. uupoBoH,
3HaYeHHUE. PaGota ¢ yueOHHMKOM, BBIIOJHEHHE | MUKPOIIpENa
MUCHMEHHOTO 33 IaHHI. patbl. ByTpe
HHee
CTpOCHHE
JHCTA.
Crebenb, ero Pabora B rpymnmax. Muxkpockor
CTPOCHHE U Pabota ¢ pa3gaTouyHbIM MaTepHUaIOM. nndpoBoi,
3HA4YCHHE PaGora ¢ y4eOHUKOM, BBHITIOJHEHUE | MUKPOIIpENa
MUCHEMEHHOTO 3a/IaHU. paThl.
«Crtebenb
OJTHOJIOJIbHBI
X u

JIBYJOJIbHBIX




pacTeHui»

DNEKTPOHHBI
e Ta0munel U
TUTAKATHI.
[IBeTok, ero OponTanpHas Oecema ¢ yddTeneM, | DJIEKTPOHHBI
CTpOCHHE U pabora ¢ ydyeOHUKOM, paboTa c | e TabIUIBl U
3HAaYCHHE. TETPAIbIO. TUTAKATEHI.
[Tnox. @ponrtanpHas Oecena ¢ yduresneM, | DIEKTPOHHBI
PaznooOpasue u pabora ¢ ydyeOHuHKOM, paboTa ¢ | e TaOIUIBI U
3HAYEHHE TUIOJIOB. | TETPAJbIo. TUTAKaThIL.
OcHogHble MunepanbHOe OponrtanpHass Oecema ¢ yuureneM, | [ludposas
npoyeccol NUTaHUE pacTeHU | pabora ¢  ydeOHUKOM, pabora ¢ | JabopaTopus
JMcu3Hedeame | Yl 3HAUEHUE BOJABL. | TETPAJIBIO. M0 DKOJIOTHH
JIbHOCIU ITonroroBka Kk KOHTPOJIBHOU paboOTE. (maTumx
pacmenuil. BIIXKHOCTH,
(6 u) OCBCIICHHOC
TH)
KontpomnbHas Pemienue 3a1anue KOHTPOJIBHON pabOTHI.
pabota No2.
Bozaymnoe @ponranpHas Oecena ¢ yuureneM, | Llupposas
NUTaHUE pacTeHu | pabora ¢  ydeOHuKoM, pabora c | JabopaTopus
— TETPAIbBIO. M0 DKOJIOTHH
DOTOCUHTES. (matuuk
AHanu3 YIJIEKUCIIOTO
KOHTPOJIBHOM rasa u
paboTHI. KHCJIOPOJIAa)
Jlpixanve u ooMeH | dpoHTanpHast Oecema ¢ y4yuTeneM, | DIEKTPOHHBI
BEIIECTB Y pabora ¢ ydeOHUKOM, paboTa ¢ | e TaOIUIBI U
pacTeHui TETpaJbIo. TUTAKaThI.
Pa3zmuoxeHue u Pabora ¢ yueOnukom, pabora c | [{udposas
OIJIOJIOTBOPEHHE Y | KOMHATHBIMH PAaCTEHUSIMH. nabopaTopus
pacTeHH. 10 HKOJIOTHH
Bereratusnoe (maTumx
pa3sMHOXKEHUE. OCBELIEHHOC
TH,

BJIA)KHOCTHU U




TeMIepaTyp

bI)
PaGora c
repOapHbIM
MaTepHUaIoM
Poct u passutue Pabora B rpynmax.
pacTEeHHUHN. Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
PaGora ¢ y4eOHUKOM, BBHITIOJHEHHUE
MUCHMEHHOTO 33 JaHHSI.
Mnozooopazu | Cucrematruka @OpoHTanpHass Oecema C  Y4HTETEM,
e u pazeumue | pacTeHUIl, €€ pabora ¢ yueOHWKOM, pabora C
pacmumenvro | 3HAUYCHUE UL TETPaAbIO.
20 mupa. OOTaHUKH.
(10 u)
Bonopocnu. Crnymanue oObSICHEHUN YIUTEIIA. Mukpockon
MoxoBuaHbIE B CamocTtosTenbHas paboTa ¢ yueOHUKOM. | IIU(PPOBOIA,
3abaiikanbckoM Pabota ¢ kaproukamu. MHUKponpena
Kpae. paThl.
(OmHoxkero
YHas
BOJIOPOCITH
XJIAMHUJIOMOH
ana,
Coaraym —
KJIETOYHOE
CTPOCHHE)
[Tnaynsl, XBomu, | Pabora B mapax. DIJIEKTPOHHBI
[TanmopoTHUKHN Ha @poHTanpHass Oecema C  yddTeneM, | € TAOJHIBI U
npumepe pabora ¢ yuyeOHWUKOM, paboTa C | IJIaKaThl.
3abaiikaibcKoro TETPAAbIO.
Kpasi.
Otnen Pa6 DJIEKTPOHHBI
R aboTa ¢ paslaTOHBIM MATEPHATOM. o TAGHIEL 1
Crnymanue oObSCHEHUN YIUTEIIA.
[TokpbITOCEMEHHBI TTaKaThI.

CamocTosTenpHas paboTa ¢ yueOHUKOM.




€ Ha IpuMepe

[ToaroToBKa K KOHTPOJIBLHOM padoTe.

Pabota C

pacTeHuit repOapHBIM

3abaitkaabCKoro MaTepuaioM

Kpasi.

KonTponbsHas Pemenue 3aganuii KOHTPOIBHOM PAOOTHI.

pabota Ne3.

CewmeiicTBa kacca | Pabota ¢ pa3iaTouHbIM MaTepHAIOM. DNEKTPOHHBI

JBynonsHbBIE Pabota c xapToii ypoka. € TabIuIbl

3a0aiKkanbCKOro becena ¢ yunurenem. IJIaKaThI.

Kpas. Anamu3z  ommOOK, JOmMylieHHBIX Ha | PaGora c

KOHTPOJILHOH paboTe. repOoapHBIM

MaTepHUaIoM

CewmeiicTBa Ki1acca Pa6 DIJIEKTPOHHBI

ONHOTOTBHbLE aboTa ¢ pas/laTOHBIM MATEPHATOM. o TAGIHIE 1

3a0aiKkanbCKOro Cymanue 0OBACHEHHI ysHTENs. IJIaKaThl.

CamocTosTenbHas paboTa ¢ yueOHHUKOM.

Kpas. Pabora c
repOapHbIM
MaTEpHUaJIOM

HcTtopuueckoe @poHTanpHas Oecena ¢ y4HUTENEM,

pa3BUTHE pabora ¢ yueOHHMKOM, pabora cC

PacTUTENBHOTO TETPaJIbIO.

MUpA.

KynbTypHbie Pabora ¢ pa3naTouHbIM MaTEpHAIOM. DNEKTPOHHBI

pacteHus Pabota c xapToii ypoka. € TabIuIbl u

3abaiikaibcKoro becena ¢ yuurenem. TUTAKaTHI.

Kpas. Pabora c
repOapHBIM
MaTepHUaIoM

Haper Craporo u
Hogoro Cgera.

Pabota ¢ pa3maTouHBIM MaTepHAaIOM.
Cnymanue 0ObSICHEHUN yUUTEIs.
CemuHapcKoOe 3aHSTHE.

@ponTanpHas Oecena ¢ Y4MTEJEM,
pabora ¢ yueOHHMKOM, pabora cC
TETPAIBIO.
Ilpupoonwvie [lonsarue o @ponrtanpHas Oecena ¢ Y4MTEJEM,
coobuwecmea. | IPUPOJTHOM pabora ¢ ydeOHuUKOM, paboTa ¢




(3u co00I11IeCTBE — TETPabIo.
OMOreoleHo3e U
IKOCHCTEME.
CoBmecTHas @®poHTanpHas  Oecema ¢ y4HTENEM,
KHU3Hb OPTaHU3MOB | pabota ¢  y4deOHHMKOM, pabora ¢
B IPUPOTHOM TETPaAIbIO.
cooOImecTBe.
Cwmena npupoasbix | @ponTanpHass Oecema € yUHTETIEM,
coo011ecTB U e pabora ¢ yueOHuMKOM, pabora cC
NPUYHHBL TETPAIbIO.
Pabota ¢ npoOIeMHBIMU CUTYaLUSMHU.
Pa3bop mpemnoxkeHuit 1o OXpaHe
[IPUPOJHBIX BUJIOB.
3akpennenue. | IlonroroBka K [ToBTOpEHME MPOIIEHHOTO MaTepHaa.
(4u) HUTOTOBOM Pabota B mapax.
KOHTPOJIBHOH CamocrostensHass  paboTta o
paborte. KapTOYKaM.
[ToaroToBka K KOHTPOJIBHOM paboTe.
[Togroroska k [ToBTOpEHKE MPOWIEHHOTO MaTEpHUaa.
UTOTOBOM Pa6ora B mapax.
KOHTPOJIbHON CamocTosTenbHas pabota o
paborte. KapTOYKaM.
IToaroToBKa K KOHTPOJIBHOU padoTe..
Hrorosas Pemenue 3aganuii KOHTPOIBHOU PAOOTHI.
KOHTPOJIbHAS
paborTa.
Ananus Pabora Hag ommoOkamu.
KOHTPOJIBHOM Pa30o0p 3anaHnii KOHTPOJILHOM PabOTHI.
paboTHI.
7 KIIACC (70 YACOB)
Haszeanue Tema ypoxa OcHogHule euovt doeamenvnocmu | Hcnoniv3os
pazoena odyuarowuxcsa aHnue

0bopyoosa




HuUsA

uenmpa
«Touka
Pocmay
3o00n02usn - 3oonorust - | becena ¢ yuuresnem, pabora ¢ yueOHUKOM
HayKa 0 | HayKa 0 | ¥ TeTpaabio. BBIMOTHEHNE MUCHMEHHOTO
HCUBOMHBIX KUBOTHBIX. 3aJlaHusl.
(v
Cpensr Pabora ¢ yueOHukoM; pabota C
KM3HH U MecTa | OMOJIOTHYeCKUMU TEPMHUHAMU;
obutaHus (dbpoHTaNBbHAS Oecena ¢ yYuTeneMm.
KUBOTHBIX.
B3anmocss3u
YKUBOTHBIX B
pUpoJIe.
Knaccudpuk | Pabora ¢ ydeOHHMKOM, TpeoOpa3oBaHHE
alysl JKUBOTHBIX M | MH(OpManuu B GOpMy CXEMBI.
OCHOBHBIC (dbpoHTaNBbHAS Oecena ¢ yYuTeneMm.
cucrematnueckue | PaGota B rpynmnax.
TPYMIbL.
Brnusinue yenoseka | Pabora B rpymnmax.
Ha JKUBOTHBIX. Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
PaGora ¢ ydeOHUKOM, BBHITIOJHEHHUE
MUCHMEHHOTO 33JaHH.
Kpatkas ucropust | Pabota B rpynmnax.
pa3BUTHS Pabora ¢ pa3naTouHbIM MaTepHaIOM.
300JI0THH. PabGota ¢ yueOHHMKOM, BBINIOJHEHHE
MUCHMEHHOTO 33JaHH.
Cmpoenue Krerxka. Pabora ¢ yueOHHMKOM, mpeoOpa3oBanue | MUKpocKom
mena uHpopmanuu B GopMy TaOIHIIBL. nndpoBoi,
HCUBOMHBIX ¢bpoHTanbHAL Oecena ¢ yIUTEIeM. MHUKponpena
(4 u). Pa6ora B rpymnmnax. paTthbl.
Tkanu. OponTanpHas Oecema ¢ yuureneM, | MEUKpOCKOI




pabora ¢ yueOHWKOM, padora c | IUBPOBOH,
TETPaJIbIO. MUKpoIpena
patsl
Oprauns! 1 cucteMsl | PaboTa B rpynnax. Mukpockorn
OpraHoB. Pabora ¢ pa3naTouHbIM MaTepHaIoOM. UPPOBOH,
PaGota ¢ yueOHHMKOM, BBINIOJHEHHE | MUKPOIIpENa
MUCHbMEHHOTO 3a/1aHu. paThl
Kontponbnas Pemenue 3aganuii KOHTPOIBHOM PaOOTHI.
pabota Nel
IToouapcmeo | Tun Capkonossle, | PaGota B rpymmnax. Mukpockorn
IlIpocmeintmue | )XryTUKOHOCLBI. Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. UppPOBOH,
(5 u). Kiace PaGora ¢ ydeOHUKOM, BBHINOJHEHUE | MUKpOIIpeNna
CapkoJioBbI€. MMCbMEHHOTO 3aJaHusl. paThl (ameba
Pa6ora ¢ Mukpockomnom.
Kirace @ponrtanpHas Oecenma ¢ yuureneMm, | MUKpockon
KryTtukoHoCLBI. pabora ¢ yueOHHMKOM, paboTta c | nudpoBoii,
TETPAJIbIO. MUKpoIpena
partsl.
(aBrIICHA
3eJIeHas )
Tun Uudyzopusi. @ponTanpHas Oecena ¢ yuureneM, | MUKpOCKOI
pabora ¢ yueOHuUKOM, pabora ¢ | HuppoBOH,
TETPAJBIO. MHUKponpena
partsl.
(urdy3opusi)
JlaGopaTopHas IIpurorosnenue MUKponpenapara. Mukpockon
paborta Nel Pabota ¢ Mmukpockomnom. nndpoBoi,
MUKpoIpena
patsbl.
Msoroo0Gpasue Pa6ora B rpymnmnax. 1a00paTOpHO
IIPOCTEUIINX. Pabora ¢ pa3natouHbIM MaTepHaIoOM. e
[TapasuTnueckue PabGota ¢ yueOHHMKOM, BBINOJHEHHE | 00OPYIOBaH
npocTeiue. MUCHbMEHHOTO 3a/1aHu. ue.

ONEKTPOHHBI




€ TaOJIHIIBI

Iooyapcmeo | Tun @OponrtanpHas Oecema ¢ yuureneMm, | MHUKpOCKOI
Mnozoxknemo | KumeunononoctH | pabora ¢ ydeOHmkoM, pabota ¢ | mudpoBoid,
YHble BIE. TETPaJbIO. MUKpoTperna
Jcueommuwle (3 paTsbl.
y). (BHyTpeHHEE
CTpOEHHE
THJIPBI)
Mopckue @ponTanpHas Oecema ¢ y4YHTENEM,
KHIIIEYHOTIONIOCTHRI | paboTa ¢ ydyeOHWKOM, paboTa ¢
€. TETPAJIbIO.
Kontpoinbnas Pemenvie 3aannii KOHTPOJILHOM paOOTHI.
pabota No2
Tun: Ilnockue | Tun Ilnockue Pa6ora B rpymnmnax. 71a00paTOPHO
uepeu. YEepPBH. Pabora ¢ pa3naTouHbIM MaTepHaIoOM. e
Kpyznoie PabGota ¢ yueOHHMKOM, BBINOJHEHHE | 00OPYIOBaH
uepeu. MUCHbMEHHOTO 3a/1aHu. ue.
Konvuamoie ONEKTPOHHBI
uepeu (6 u). € TaOJIMIIEI
PaznooOpasue @ponTanpHas Oecema € yUHATETIEM,
IUIOCKHX YepBeil pabora ¢  yueOHHMKOM, pabora cC
3a0aliKanbCKOro TETPaJIbIO.
kpasi. CocanpMKu
Y TICTTHH.
Tun kpyrisie Crnymanue oObsICHEHUN yUUTEIIS. J1a00paTOPHO
YEPBHU. CamocTosTenpHas padoTa ¢ yaeOHUKOM. | €
Pabota c kapToukamu. o0opynoBaH
ue.
DJIEKTPOHHBI
€ TaOJIHIIBI
Tun konbyaThIe Pabota B mapax. 1a00paToOpPHO
YEepPBH. @ponTtanpHas  Oecema C  y4yuTeneM, | €
pabora ¢ yueOHUKOM, pabora c | 000pyIOBaH
TETPaJIbIo. ue.
DNEeKTPOHHBI

€ TaOJIHIIBI




Knacc

Pabota ¢ pa3naToYHBIM MaTepHUAIOM.

MasiomeTnHKOBbIE .
Cnymanue 0ObSICHEHUN yUUTES.
HEpBHL. CamocTosTenapHast paboTa ¢ yueOHHUKOM.
JlaboparopHas PaGora ¢ ydeOHUKOM, pa3AaTOYHBIM | JTaOOPATOPHO
pabota Ne2: MaTEepHAIIOM. e
Buemnee u Pabora ¢ Mmukpomnpenapatamu. o0opynoBaH
BHYTpPEHHEE PaboTa ¢ OMOIOrHYECKUM PUCYHKOM. ue,
CTpOCHHE MUKpoTperna
KOJIBYATHIX YEePBEH. parel.
Tun Ob6mas Pabora ¢ pa3naTouHbIM MaTEpHAIOM.
Monnrocku XapaKTEPUCTUKA Pabora c xapToii ypoka.
(6 u). TUna MoJITIOCKH. becena ¢ yuurtenem.
Kiacc P
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
bproxoHnorue C 5 .
TylmaHue OObSICHEHUI yUUTEIS.
MOILTIOCKH. CamocTosTenpHas paboTa ¢ YUeOHHUKOM.
Kirace @ponTanpHas Oecena ¢ Y4HTEJEM,
JIBycTBOpUaThIE pabora ¢ yueOHuMKOM, pabora cC
MOJLTIOCKH. TETPAIBIO.
JlaGopaTopHas Pabora ¢ yueOHukoMm, paszmaroudsiM | [{udpooii
pabora Ne3 MaTepUaIoM. MHKPOCKOII,
«BuemHee n Pabota ¢ mukpomnpemnapatamu. 1a00paToOPHO
BHYTpEHHEE Pabota ¢ 6M0IOrH4eCKUM PUCYHKOM. e
CTpOEHHE Teja o0opynoBaH
JIBYCTBOPYATHIX ue. Bnaxxusie
MOJLTIOCKOBY. npenaparhl,
KOJUICKIIHH
paKkoBUH
MOJLTIOCKOB.
DIJIEKTPOHHBI
€ TaOIHIIBI
Kitace Pabora ¢ pa3narouHbIM MaTepHaIoOM.
I'onoBoHorue @ponTanpHas Oecera ¢ y4MTENEM,
MOJLTFOCKH. pabora ¢ y4yeOHWUKOM, pabora C

TCTPAIbIO. IloaroroBka K KOHTpOJ'II:HOfI




pabore.

KonTtponbsHas Pemenue 3aganuii KOHTPOIBHOM PaOOTHI.
pabota No3.
Tun Kiacc @ponTanpHas Oecema € yUHATETIEM,
Ynenucmonoe | PakoobpasHeie. pabora ¢ yueOHuMKOM, pabora cC
ue (7 u). Anams TETPAIbIO. Ananms KOHTPOJIbHOU
KOHTPOJIBHOM paboThI.
paboTHI.
Kiacc OponTanpHas Oecema € yUHTETIEM,
[NaykooGpa3Hsbie. pabora ¢ yueOHHMKOM, pabora cC
TETPaabIo.
Pabota ¢ npoOIeMHBIMU CUTYalUSMHU.
Pa3bop mpemnmokeHWitT 1O OXpaHe
IIPUPOIHBIX BUIOB.
Knacc Hacexomble. | @ponransHas Oecena ¢ yuureneM, | ['epOapHbIit
pabora ¢ yueOHHMKOM, paboTa C | MaTepual —
TETPAIBIO. CTpOEHHE
HACEKOMOT0
Tunel pa3sBuTus P I"'epOapHblit
aboTa ¢ pa31aTOYHBIM MaTEPUAIIOM.
HACCKOMBIX. Crytranve OOBSICHCHUHN yIUTEIISL. Mateprat —
CamocrosTenbHas padoTta ¢ y4eOHUKOM. THIIBT
pa3BUTHSA
HACEKOMBIX

[Tuensl 1 MypaBbu

Pabora B rpymnmax.

— 001IEeCTBEHHEIE PaboTa ¢ pa3gaTouyHbIM MaTepHUaIOM.
HACEKOMBIE. PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE
ITonesuslie IMUCHMEHHOTO 3aJaHu.
HaceKOMEIE [Tpocmotp BuAcodUILMA.
3a0aiiKaILCKOro Pabota c npe3enTaruen.
kpas. OxpaHa
HACEKOMBIX.
Hacekxomeblie —

Pabota ¢ pa3naTouHbIM MaTEpHAIOM.
BpEIUTENH .

Cnymanue oObSICHEHUN yUUTes.
KYJIbTYPHBIX

pacTeHui u
IIEPEHOCUYUKHU

CamocTtosTenpHas paboTa ¢ yueOHHUKOM.
[ToaroToBKa K KOHTPOJIBLHOM padoTe.




3a00eBaHnil

YeJI0BEKa.
KonTponbhas Pemienue 3aganuii KOHTPOJIBHOM PaOOTHI.
pabota Ne4.
Tun OO01me mpu3HaKK
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Xopooewie XOPJIOBBIX N
Cnymanue oObSICHEHUN yUUTes.
(6 u). SKUBOTHBIX.
CamocrosTenbHas paboTta ¢ y4eOHHUKOM.
Hanknacc PoIObI. Pa6ora B rpymnmnax. Biaxusie
Pabora ¢ pa3naTouHbIM MaTEepHAIOM. npenapaTsl
PaGora ¢ ydeOHWKOM, BbIIOTHEHUE | «PBHIOBD
MUCHEMEHHOTO 3a/1aHu.
Bnyrtpennee @ponranpHas Oecema ¢ yuwreneM, | BiraxHbie
CTPOCHHE PHIOBI. pabora c yueOHUKOM, paboTa C | mpemapaTsl
TETPALBbIO. «PbIOBIY.
Mogens —
CKeJIET pbIO
OcoOeHHOCTH @ponTanpHas Oecena ¢  Y4MTEJEM,
pasMHOXKeHus ppl0. | pabota ¢  ydeOHuUKOM, pabora ¢
TETPAJIbIO.
OCHOBHBIE Pabota B rpynmax.
cucrematnueckue | Pabota ¢ pa3gaTodyHbIM MaTepHATIOM.
TPYIIIBI PBIO. Paborta ¢ y4eOHMKOM, BBITIOJHECHHE
MIMCBbMEHHOTO 3a/1aHUS.
[IpombICTOBBIE
5 Pabota ¢ pa3naTouHbIM MaTEepHAIOM.
BIOBI .
DBIDBL Cnymanue 0ObSICHEHUN yUUTEIs.
3a0aiikanbCKOro
CamocTosTenbpHas paboTa ¢ yueOHHUKOM.
kpas. x
UCIIONIb30BAaHUE U
OXpaHa.
Knacc Mecta oOutanus u
Pabora ¢ pa3natouHbIM MaTepHaIoOM.
3emHn0600HbIE | CTPOCHUE .
Crnymanue oObsCHeHUN YIUTEIIA.
unu | 3eMHOBOJIHBIX.

Am¢puouu (4
y).

CamocrosiTenpHas paboTa ¢ y4eOHUKOM.




Ctpoenue u Pabota B rpynmax. Bnaxxnsie
JeSATENbHOCTh Pabota ¢ pa3naTOYHBIM MaTepUaIOM. pemnapaTsl
BHYTPEHHUX PaGora ¢ ydeOHUKOM, BBHINOJHEHUE | «3E€MHOBOIH
OpraHoB. MUCHMEHHOTO 3a/IaHU. BICY»
["'onoBoit KNI
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
KHU3HU U .
Cnymanue oObSICHEHUN yUUTES.
MIPOUCXOXKICHUE
CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
3¢6MHOBOIHBIX.
MHuoroo6pasue u
3HAYCHHE
36MHOBOJHBIX
3a0aiikanbCKOro
Kpasi.
KonTponbHas Perienue 3aganuii KOHTPOJIBHOM PaOOTHI.
pabota No5.
Knacc Buemnee crpoenue | @ponranpHas Oecemqa € yddTeNeM,
Ilpecmbikaro | U CKEJET pabora ¢ ydeOHuMKOM, pabora ¢
wuecs, uau | TPECMBIKAIOIINXCS. | TETPAAbIO.
Penmunuu (3 | Avanus
u). KOHTPOJIBHON
paboTHI.
Bnytpennee Pabora B rpymnmnax. Bnaxnsie
CTPOCHHUE U Pabora ¢ pa3naTouHbIM MaTEepHAIOM. npenapaTsl
xu3HenesTenpHocT | Pabota ¢ yueOHmkom, BwimonmHeHHe | «[Ipecmbika
b MUCHMEHHOTO 3a/IaHu. FOIIIUECS
IPECMBIKAIOIINXCSI.
MHuoroo6pasue u
Pabora ¢ pa3naTouHbIM MaTEepHaIOM.
3HauUCHUE .
Cnymanue oObSICHCHUI yUUTEIS.
IIPECMBIKAIOIIUXCSI
. CamocrosiTenpHas padoTa ¢ y4eOHUKOM.
3a0aiKkanbCKOro
Kkpas. JIpeBHue
PECMBIKAIONITNECS.
Knacc | Cpena oouranust u | @poHtanbHast Oecema ¢ yuutenem, | Uydeno
IImuywn BHEIIIHEE CTpoeHue | pabora ¢  ydeOHukoM, pabota ¢ | [ITuisl,
(8 u). NITHUII. TETPabIO. [lepns




MTHIIBI,
MHUKpOIIpena
patbl «Ilepbs
TITHLD)

OmnopHo-
JIBUTATEIIbHAS
CHUCTEMa IITHII.

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
Crnymanue oObsCHEHUN yUUTEIIs.
CamocrosTenpHas padoTa ¢ y4eOHUKOM.

Ckener
ronyos

Bnaytpennee Pabota B rpynmax.

CTPOCHHUE NTHUL. Pabota ¢ pa3naTOYHBIM MaTEpUaIOM.
Paborta ¢ y4eOHWMKOM, BBITIOJHEHHE
MUCHMEHHOTO 33JaHMUS.

PazmHoxenue u OponTanpHas Oecema € yUHATETIEM,

pa3BUTHE NTHII. pabora ¢ yueOHuMKOM, pabora cC
TETPaJIbIO.

T'onoBoii
JKU3HEHHBIM  ITHKII
u CE30HHBIE

SABJICHUA B JXHU3HU
IITHUIT.

Pabota ¢ pa31aTOYHBIM MaTEpUaJIOM.
Cnymanue oObSICHEHUN yUUTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

MuorooGpasue Pa6ora B rpymnmnax.
TITHI Pabota ¢ pa3naToYHBIM MaTepUaIoOM.
3abaiikaibCcKoro PabGota ¢ yueOHHMKOM, BBIIIOJHEHHE
Kpasi. MUCHMEHHOTO 33 IaHHSI.
3nauenue u oxpana | @poHranpHas Oecema ¢ ydHTeNeM,
NITHIIL. pabora ¢ yueOHWKOM, pabora ¢
IIpoucxoxnenue TETPAJbIO.
ITHII.
KonTtponbHas Pemenue 3aganuii KOHTPOIBHOM PaOOTHI.
pabota Nob.
Knacc Buemnee crpoenue | Pabora B rpynmnax.
Mnexkonumaro | Maexonuratomux. | Pabora ¢ pa3gatouyHbIM MaTepHaioM.
wue, unu | Cpenpl KU3HU U PaGora ¢ yueOHUKOM, BBIIOJHEHUE

3eepu (10 u).

MecTa OOUTaHUS.

IIMCBbMCHHOTI'O 3aJaHusd.




Bnaytpennee
CTpOECHHE
MJIEKOTIUTAIOIIUX.

®poHTanpHas Oecega € yUHTEICM,
pabora ¢ ydeOHuMKOM, pabora ¢
TETPaIbIo.

Bnaxnsie
npenaparhbl
«Kponuky,
CKeJIeT
MJICKOTIHTAIO
IETO

PasmHOXeHUE 1

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.

pa3BUTHE .
Cnymanue oObSICHEHUN yUUTeNs.
MJICKOTIUTAFOTIIHX.
. CamocTosTenabHast paboTa ¢ yueOHHUKOM.
TI'onoBoit
JKU3HEHHBIN ITUKII.
[Tpoucxoxnenue OponTanpHas Oecema € yUHATETIEM,
MJICKOMUTAOMUX. | pabota ¢  ydeOHuMKOM, pabora ¢
Minekomnuraroniue TETPAIbIO.
3a0aiikanbCcKoTro
Kpasi.
Bricmme, ninmn
Pabora ¢ pa3naTouHbIM MaTEepHaIOM.
[InauenTapHsie, N
Crnymanue oObsSICHEHUN YIUTEIS.
3BEpU:
p CamocTosTenbHas paboTa ¢ yueOHHUKOM.
HacexoMosigHbie u
Pabota B rpynmnax.
Pyxkoxpsuible,
Pabora y gocku.
I'pe13yHEI K
3aifiieobpasHele,
XUIIHBIC.
JlacToHorue n Pabora B rpymnmnax.
Kuroobpasusie. Pabora ¢ pa3naTouHbIM MaTEepHAIOM.

Paborta ¢ ydeOHHKOM,
IINCBMCHHOI'O 3aJaHus.

BBITTIOJTHEHUC

[lapHOKOIIBITHBIE U
HenapHokonbITHBI
e.

Pabota B rpynmax.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Paborta ¢ y4eOHMKOM, BBINIOJHEHUE
MUCHEMEHHOTO 3a/IaHu.

XobotHbie. OTpsig
IIpumarsl.

Pa6ora B rpymnmnax.
Pabota ¢ pa3naTouHbIM MaTepHaIOM.




Paborta ¢ ydeOHHMKOM,
MUCHEMEHHOTO 33/IaHUS.

BBITIOJTHEHUC

DKOJIOTHYECKUE P
aboTa Cc pa3IaTOYHBIM MaTEPHATIOM.
TPYIIIBI .
Cnymanue oObSICHEHUN yUUTENs.
MJIEKOTIUTAIOIIUX.
CamocTtosTenbpHas paboTa ¢ yueOHHUKOM.
3HaveHHe
MJIEKOTIUTAIOIUX
JUTSL 9EeTIOBEKA.
KonTtponbsHas Pemenue 3aganuii KOHTPOIBHOM PAOOTHI.
pabora No7.
Ka3aTelIbCTB
Paseumue Jloxasatenncrsa Pabora ¢ pa3naTouyHbIM MaTEpHAIOM.
HCUBOMHO20 | HBOIIOLUU C .
TylmaHue OObSICHEHUH yUUTes.
Mitpa Ha | KUBOTHOTO MUPA. | qyiocTosTenbhas paboTta ¢ yueOHHKOM
3emane (1 u). VYuenue Y. '
Hapsuna 00
IBOJTIOIHH.
3aknwuenue | 3akpervieHue U [ToBTOpEHME MPOIiIEHHOTO MaTepHaa.
2u) CHCTeMaTH3aIUs Pabota B mapax.
3HAHMI IO KypCy CamocTosaTenbHas pabota o
6uomnoruu 7 KapTOUYKaM.
KJlacca. ITonroroBka K KOHTPOIBHOU paboTe.
Hrorosas Pemienue 3a1anuii KOHTPOJIBHOM PabOTHI.
KOHTPOJIbHAS
paborTa.
8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoka Ocnognvwle euowt oeamenvnocmu | Hcnoniv3os
pazoena odyuarowuxcsa anue
obopyooea
HUus
uenmpa
«Touka

Pocmay




Opzanusm Hayknu 00 | becena ¢ yuutenem, pabota ¢ yueOHUKOM
yenogexa. OpraHu3Me U TETpaJiblo. BIMOIIHEHNE MUCEMEHHOTO
Oowuii qeJIOBEKa. 3aaHus.
0030p(6 u).
Crpyktypa Ttena. | Pabora ¢  ydeOHukoMm; pabota ¢
MecTo 4denoBeka B | OMOIOTHUYECKHUMHU TEPMHUHAMU;

JKWBOW MPUPOJIE.

bpoHTaNTBHAS OEcea ¢ yIUTEIEM.

Krnerka: ctpoenue, | Pabora ¢ yueOHuUKOM, npeoOpa3zoBaHue | MUKpockon
XUMHUYECKUH uHpopManuu B GopMy TaOJIUIIBL. U(pPOBOH,
COCTaB u | ppoHTanmpHAs Oeceqa C yIUTEIIeM. MHUKpOIIpena
xu3HenesTenpHocT | PaboTa B rpynmax. parsl,

b. 1a00paTOPHO
e
o0opynoBaH
ue

Tkanu. Pabora B rpymnmax. Mukpockon

Pabota ¢ pa3naTOYHBIM MaTEpUaJIOM. U(ppPOBOH,

PaGota ¢ yueOHHMKOM, BBIIOJHEHHE | MUKPOIIpETa

MUCbMEHHOTO 3aJJaHMUS. parsl,
n1abopaTopHo
e
obopymoBaH
ue

CucreMbl OpraHos
B OpraHH3Me.

Pa6ora B rpymnmnax.
Pabota ¢ pa3maTouHBIM MaTEpHAIOM.

YpoBHH PaGora ¢ y4eOHWUKOM, BBITIOJTHEHUE
OpraHu3aluu MUCHbMEHHOTO 3a/1aHu.

OpraHmsma.

Hepsnas u

ryMopainbHas

perynsuus.

[TpakTryeckas PabGora B mapax. BeimonHeHue 3amaHmii
pabota Ne 1. MPAaKTUYECKON paboTHI.

«ITonmydenne Odopmierne paboThl, GpopMyaupoBaHue
MUTATEIHLHOTO BBIBOJIOB.

pediekca u




YCJIOBUH,
BBI3BIBAOIIIUX €TI0

TOPMOKEHHEY.
Onopno- Ckener. Ctpoenue, | ®ponranpHas Oecema ¢  yuuteneM, | PaGora c
oguzamenvHa | COCTaB u | pabota ¢ y4eOHHUKOM, paboTa C | MyJSDKOM
A cucmema(8 | coeMHEHUE TETpabIo. «Ckerner
y), KOCTEH. yeJioBeKa»
1abopaTopHO
e
o0opynoBaH
ue 0T
NIPOBEACHUS
OITTBITOB.
ONEKTPOHHBI
€ Ta0nuIbl U
TUIAKAThI
Ckener ronoBel U | Pabota B rpynmax. Pabora c
TYJIOBHIIA. Pabota ¢ pa3maTouHBIM MaTepHaIOM. MYJIISKOM
PaGora ¢ yueOHuKOM, BbIONHEHUE | «CKeneT
MHCEMEHHOTO 3a[aHusl. YeJIOBeKa»
DNEeKTPOHHBI
e Ta0munel U
TUTAKATHI
Ckener @ponranpHas  Oecema ¢ yuwrernem, | PabGora c
KOHEYHOCTEH. pabota ¢ ydyeOHUKOM, paboTa C | MYJISIKOM
TETPaIbIO. «Ckener
YeJI0BEKa»
DNEeKTPOHHBI
€ TaONuIbl U
TUTAKATHI
[lepass  momomis | Pabora B rpynmax.
npu TpaBMax: | PaboTta ¢ pa3gaTouHbIM MaTEpHATIOM.
pacTsKeHUH Pabora ¢ y4eOHHMKOM, BBIIOJIHCHHE
CBSI30K, BBIBUXAaX | MMCbMEHHOTO 33JaHUSI.
CYCTaBOB,

1IepesioMax KOCTEH.




MbIne!. O®ponTtanpHass Oecema ¢ yuureneM, | MUKpocKo
pabora ¢ ydeOHWUKOM, pabora ¢ | UPOBOH,
TETPaabIo. MHUKponpena
paThl
MBILLIEYHOH
TKaHH.
ONEKTPOHHBI
€ TaOJTHIIBI
PaGota mMprm. @OponranpHass Oecena ¢ yuureneM, | Llupposas
pabora ¢ yueOHuMKOM, pabora c | m1aboparopus
TETPaJIbIO. 1o
buznonoruu
(maTumk
CHJIOMED)
Hapymenus @ponTanpHas Oecema ¢ y4YHTENEM,
OCaHKH u | pabota ¢ yueOHWKOM, paboTa C
IUIOCKOCTOIIHE. TETPAJIbIO.
Pa3zButue omnopHo-
IBUTATEILHOU
CHUCTEMBI.
Kontponbnas Pemenue 3anannii KOHTPOIBLHOM PaOOTHI.
pabora Nel.
Kpoes. Buytpennsis cpena. | ®ponrtanpHass Oecema ¢ yuurteneM, | MUKpocKo
Kpoeooopawe | 3nauenue kpoBu u | pabota ¢  yueOHHMKOM, paboTta ¢ | nudpoBoii,
Hue ee cocraB. AHAJIN3 | TETPABIO. Ananus KOHTPOJIBHOM | MUKpOIIpena
(8 u). KOHTPOJIBHOM paboThL. paThl
paboTHI.
NMmyHUTET. OponTtanpHas Oecema € yUHTETIEM,
pabora ¢ yueOHuKOM, pabora cC
TETPaabIo.

Ctpoenue u pabota
cepaua. Kpyrn
KpPOBOOOpAIICHHUS.

JIBrxenue TumMQHbl.

Pabota B rpynmax.

Pabora ¢ pa3natouHbIM MaTepHaIOM.
PabGorta ¢ yueOHHMKOM, BBINOJHEHHE
MUCHMEHHOTO 33JaHHS.

JIBrKeHue  KpoBU

PabGora B mapax. BeimonHenue 3amaHuit

[Tudposas




1o cocyZiaM. | MPaKTHYECKON pabOoTHI. nmabopatopust
[IpakTnueckas Odopmiienne paboThl, GopMyIUpoBaHUE | IO
pabota No2. BBIBOJIOB. dbuznoIOTNN
(matumk
4qCC
Perynsuus pabotel | ®pontansHas Oecema ¢ yuwreneM, | [ludposas
cepana u | pabota ¢ ydeOHWUKOM, pabora c | maboparopus
KPOBEHOCHBIX TETPaJbIO. o
COCY/IOB. buzmonorNN
(apTepuansH
oro
JIaBJICHUSA )
[Mpenynpexnenne | Ciaymanue 0ObICHEHUN YIUTEIS.
3a00JIeBaHUIA CamocrosiTenpHas padoTa ¢ y4eOHUKOM.
cepaia u cocynoB. | Pabora ¢ kaproukamu.
Ilepass  momomrs | PaboTa B mapax.
npu @OponrtanpHas Oecema ¢ Y4HTETEM,
KPOBOTECUCHHSX. pabora ¢ yueOHHMKOM, pabora cC
terpanpto. [loAroToBKa K KOHTPOIBHOM
pabore.
KontpoinbHas Pemenue 3a1annii KOHTPOJIBLHOM PabOTHI
pabota Ne2.
Jlvixamenvna | 3HaueHUE PabGora ¢ yueOHMKOM, pa3gaTOYHBIM
a cucmema(6 | npixanuss. Oprasbel | MaT€pUATIOM.
). nbixanus. Ananu3 | Pabota ¢ nmpenapatamu.
KOHTPOJIbHOMN AHaIu3 KOHTPOJIBHOU PabOTHI.
paboThI.
Crpoenune nerkux. | Pabota ¢ pa3gaTouyHbIM MaTepHUaIoM. Mudposas
["a3000MeH B | PaGora ¢ kaprToii ypoka. nmabopaTopust
JETKUX U TKaHSX. becena ¢ yaurenewm. M0 DKOJIOTHH
(maTunk
OKHCH
yriaepoja,
KHCIIOpO/Ia,
BJIQKHOCTHU

JlpIxatenbHast

Pabora ¢ Pa3gaTOYHbIM MATCPUAJTIOM.




cUcTema. Crnymanue oObsICHEHUN yUnuTeIs.
CamocrosTenpHas paboTa ¢ y4eOHHUKOM.
Perymsauus @ponTanpHas Oecema ¢ y4dHTEJEM,
JIBIXaHUSI. pabora ¢ ydeOHUKOM, paboTa ¢
TETPAABIO.
bonesnn opranoB | Pabota ¢ pa3gaTouHBIM MaTEpHAIIOM. Hudposas
npixaHuss W ux | @poHTanpHas Oecema ¢ ydurTesneM, | JabopaTopus
npeaynpexaeHne. | pabota ¢ ydeOHHKOM, paboTa C | IO DKOJIOTHH
I'uruena napIxanus. | TETpabIo. (maTauk
OKHUCH
yriiepoa)
nmabopatopust
o
dbuzmoIorNN
(matumk
Y4acTOTHI
JIBIXaHHS])
IlepBas  momomb | PaboTa ¢ pa3maTouyHBIM MaTEpHUATIOM.
npu  nopaxenuu | OponranpHas Oecemqa ¢ ydUTENEM,
OpraHOB JbIXaHHA. | pabota ¢  y4eOHUKOM, pabora ¢
TETPaJIbIO.
IMuwesapume | 3nauenue nuum u | Pabora ¢ pa3gatoyHbIM MaTepHaIoM. DEeKTPOHHBI
JIbHasA €€ COCTaB. OponTanpHas Oecema ¢ yddTeNeM, | € TaOIUIBI U
cucmema(8 u). pabora ¢  yueOHHMKOM, paboTa C | IJIaKaThl.
TETPAIbIO. Hudposas
nabopaTopus
M0 3KOJIOTHH
(matuuk pH
Opranbl @ponTanpHas Oecema ¢ y4HUTEJEM,
MUIIEBAPEHUSI. pabora ¢ y4yeOHWUKOM, pabora ¢
TETPaLBbIO. Ananus KOHTPOJIBHOU
paboTHI.
3yOBl. @ponTanpHas Oecera ¢ y4MTENEM,
pabora ¢ y4yeOHWUKOM, pabora C
TETPaabIo.

Pabota ¢ npo6ieMHBIMU CUTYALIUSIMU.




Pa3bop mpemnmokeHWitT 1O  OXpaHe
IPUPOHBIX BUIOB.
[MumeBapenne B | @poHTanpHas Oecema ¢ yuwrenem, | [ludposas
POTOBOI MOJIOCTH U | paboTa ¢  ydeOHHMKOM, pabota c | maGopaTopus
B JKEJTy/IKE. TETPAABIO. M0 DKOJIOTHH
(matunk pH
[InmeBapenue B
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
KHIIICYHUKE. o
Cnymanue oObSICHEHUN yUUTEs.
BcaceiBanue
CamocrosTenbHas paboTta ¢ y4eOHHUKOM.
MUTATENbHBIX
BEIIECTB.
Perynsuus Pabora B rpymmax.
MUIIEBAPEHUSI. Pabota ¢ pa3naTouHbIM MaTEepHAIOM.
PaGora ¢ y4eOHWUKOM, BBITIOJHEHUE
MUCHEMEHHOTO 3a/1aHu.
[TpocmoTp BUAEODMIBEMA.
Pabota c npe3eHTanuen.
3aboneBaHus
Pabota ¢ pa3aTOYHBIM MaTEpUaJIOM.
OpTaHoB .
Cnymanue oObSICHEHUN yUUTes.
NUILEBAPEHUs.
CamocrosrenbHas padoTta ¢ y4eOHHUKOM.
[ToaroToBKa K KOHTPOJIBLHOM padoTe.
KonTponbnas Pemenue 3aganuii KOHTPOIBHOU PAOOTHI.
pabota Ne3.
Oobmen OOMeHnHbIC
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
éeujecme U | IPOLECCHI Bl 6 .
(G w. | oprammme JTylaHue OObSICHEHUH yUUTe.
IHepzuu . .
P P CamocrosTenbHas padoTa ¢ y4eOHUKOM.
AHanu3 .
. AHanu3 KOHTPOJIBbHOM pabOTHI.
KOHTPOJBHOMH
paboTHI.
Hopmbl nutanus. Pabota B rpynmax. Hudposas
Pabora ¢ pa3naTouHbIM MaTepHaIoM. nabopaTtopus
PabGota ¢ yueOHHMKOM, BBINOJHEHHE | IO
MUCHMEHHOTO 33JaHHS. ¢buznonoruu
(maTunk
9aCcTOTHI

JbIXaHHAA,




4cCc,
apTepHaAIILHO
T'0 JIABJICHHUSA )

BurtamuHsI. @®poHTanpHas  Oecema ¢ y4HTENEM,
pabora ¢ ydeOHWKOM, pabora ¢
TETPAJbBIO.
Mouesvioenu | CtpoeHue u | OpoHTankHas Oecelma C  y4HTETEM,
menvHan GYHKIIUY TTOYEK. pabora ¢ y4yeOHWKOM, pabotra C
cucmema(2 u). TETPAJbIO.

[penynpexnenune | Pabota B rpynmax.
3a00JIeBaHUIA Pabota ¢ pa3gaTouyHbIM MaTepHUaIOM.
noyek. IlutbeBoil | Pabota ¢ y4eOHUKOM, BBIIIOJHEHHE
PEXKHM. MUCHEMEHHOTO 3a/1aHu.
Koorca(3 u). 3HaueHue KOXHU HU
(39 Pabota ¢ pa3gaTouyHbIM MaTepHUaIoOM.
€€ CTPOCHHE. C .
TylmaHue OObSICHEHUI yUUTEIS.
CamocrosiTenpHas paboTa ¢ yYUeOHUKOM.
Hapymenne
Pabota ¢ pa3gaTouyHbIM MaTepHUaIoOM.
KOKHBIX TTOKPOBOB .
Crnymanue oObsCHEHUN YIUTEIS.
u MIOBPEXKIICHHE
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
KOXKH.
Pomp  koxu B | Pabora B rpymnmax. [Mudposas
TepMmoperyisiuuu. | Pabota ¢ pa3maTouyHbIM MaTepUaIoM. nabopaTtopus
3aKkanuBaHUeE. PaGorta ¢ yueOHHMKOM, BBINIOJHEHHE | IO
OxkazaHue TMepBOil | MUCbMEHHOTO 3aaHMUs. buznonoruu
TIOMOIITN npu JATIUK
TEIIOBOM u TeMIIepaTyp
COJTHEYHOM BI u
ynapax. BJIQ)KHOCTH)
OHnookpunnaa | Xene3pl BHELIHEH,
. Pabota ¢ pa3naTouHbIM MaTEepHAIOM.
cucmema(3 u). | BHyTpCHHEN u .
. Cnymanue oObSICHEHUN yUUTes.
CMeIllaHHOH
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
CEKpelnHy.
Pons ropmonorB B | PaGora B rpymmax.
oOmeHe BemiecTB, | PaboTa ¢ pa3gaTouHbIM MaTepHATIOM.

pocTe W Pa3BUTHU

Paborta ¢ y4eOHMKOM, BBITIOJHEHHE




OpraHuzMa.

IUCBbMCHHOT'O 3aJaHH.

KonTponbhas Pemienue 3aganuii KOHTPOJIBHOM PaOOTHI.
pabota Ne4.
Hepenasn 3HaueHwue, @ponTanpHas Oecena ¢ y4YHTENEM,
cucmema CTPOCHHE u | pabota ¢ yueOHWKOM, paboTa C
). (YHKIMOHUPOBAHU | TETPAJbIO.
e HEpPBHOM
CUCTEMBI.
ABTOHOMHBIH p [udposas
. aboTa ¢ pa3aTOYHBIM MaTEPUAIIOM.
(BEereTaTUBHBIN ) | caymanme ofbacaenyit yanrens. nmabopatopust
oTAel HEPBHOM | camocTostTenbHas paboTa ¢ yueOHUKOM. 1o
CHUCTEMBI. dbuzmoorNN
JATYUK
apTepUanbHO
ro JIaBJICHMUS
(mymbca)
Heiiporopmonansh | @poHTtanbHas Oecepa C  yduTeseM,
ast peryssus. pabora ¢ ydeOHuUKOM, paboTta ¢
TETPaabIO.
CnuHHOM MO3T.
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Cnymanue oObSICHEHUN yUUTes.
CamocrosTenbHas paboTta ¢ y4eOHHUKOM.
lonoBHo#t  mo3r: | PaboTa B rpynmax.
CTpOEHUE u | Pabota ¢ pazgaTouHbIM MaTepUATIOM.
GyHKIUH. PaGorta ¢ yueOHHMKOM, BBIIIOJIHEHHE
MUCbMEHHOTO 3aJJaHMUS.
Opzanwi Kak neiictByior | @poHTanpHas Oecema ¢ yUHTENEM,
yyecms. Opranbl 4yBCTB M | pabota ¢  y4yeOHMKOM, pabora ¢
Ananuzamop | aHaIU3aTOPBI. TETPAJIbIO.
o1(5 u). Opran 3peHus u
3PUTETBHBII
aHaJIM3aTop.
3aboseBaHus u

TMMOBPEKICHHA I'J1as.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.




Crnymanue oObsICHEHUN yUnuTeIs.
CamocrosTenpHas paboTa ¢ y4eOHHUKOM.

Opranel cioyxa u | Pabora B rpynmnax.

paBHoBecus.  Ux | PaboTa ¢ pa3naTOYHBIM MaTepUaioM.

aHAJIU3aTOPBIL. PaGora ¢ yueOHHMKOM, BBIITOJIHEHHE
MUCbMEHHOTO 3aJJaHMUS.

Opranbl ocsazanus, | OponranpHas Oecenqa € ydHTeNEM,

o0OHfAHUSA, BKyca. | pabota ¢  y4yeOHHUKOM, pabora ¢
TETPaabIo.

KonTtpomnbsHas Pemenue 3aganuii KOHTPOIBHOM PabOTHI.

pabora No5.

Ilogeoenue wu | BpoxacHHble Pabota B rpynmnax.

ncuxuxa(6 u).

¢dbopMBbI TTOBEICHHUS.

Pa6ora ¢ pPasaaTOYHbIM MAaTCPUAJIOM.

Amnanus PaGora ¢ yueOHUKOM, BBIIOJHEHUE

KOHTPOJIbHOH MUCbMEHHOTO 3aJJaHMUS.

paboTHI. AHanu3 KOHTPOJIbHOM pabOTHI.

[IpuoGpereHHbIE @ponTanpHas Oecera ¢ y4MTENEM,

dbopmbl IOBeZIeHUsA. | pabota ¢ ydyeOHWUKOM, pabotra C
TETPaAAbIO.

3aKOHOMEPHOCTHU
paboThl TOJIOBHOTO
MO3Ta.
buonorunyeckue
putmbl. CoH U ero
3HAYCHHE.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Crnymanue oObsICHEHUN yUUTEIIS.
CamocrosrenbHas paboTta ¢ y4eOHUKOM.

OcobenHoctu @ponTanpHas Oecera € y4MTENEM,
BBICIIEH HEpBHOH | pabota ¢  y4eOHUKOM, pabora ¢
JEeATENbHOCTH TETPABIO.
YeJI0BEKa.
[lo3naBaTenbHbIE
IIPOLIECCHI.
Bong u »smonum.

Pabota ¢ pa3aTOYHBIM MaTepUaIOM.
Baumanue.

Crnymanue oObsCHEHUN YUUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.




Pabota B rpynmax.
Pabota y nocku.

PabGorocmocoduocT
b. Pexxum mHS.

Pabota B rpynmnax.

PaboTta ¢ pa3naTOYHBIM MaTEpUAIIOM.
PaGora ¢ y4eOHWKOM, BBITIOJTHEHUC
MUCHMEHHOTO 33 IaHHSI.

Hnouesuoyanw
Hoe pa3zeumue
opzanuzma(7

u).

TlonoBass cucrema
JeI0BEKA.

Pabota B rpynmax.

Pabota ¢ pa3naTOYHBIM MaTEpUaIOM.
Paborta ¢ y4eOHWMKOM, BBITIOJHEHHE
MUCHMEHHOTO 33JaHMUS.

Hacnencrsenunie u

Pabota B rpynmax.

BPOXK/ICHHBIE Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM.
3a00JIeBaHMsI. Pabora ¢ y4eOHMKOM, BBINIOJHEHUE
bosnesnn, MMACHEMEHHOT'O 3a/IaHMs.
nepeaonecs
TIOJIOBBIM TTyTEM.
BuyTtpuyrpobHoe

yIp Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
pa3BUTHE .

Cnymanve oObSICHEHUN yUUTEIS.
Oopra"usma.

CamocTtosTenbHas paboTa ¢ yaeOHUKOM.
PazButune rocJe
POXKIICHUS.

0) Bpene | Pabora B rpynmax.
HapKOTEHHBIX Pabora ¢ pa3naTouHbIM MaTEpHAIOM.
BEIIECTB. Paborta ¢ y4eOHWUKOM, BBITIOJHEHHE

MUCHEMEHHOTO 33/IaHUS.
[lcuxonoruueckue

Pabota ¢ pa3naTouHbIM MaTEepHAIOM.
0COOEHHOCTH .

Cnymanue 0ObSICHEHUN yUUTEIs.
JUYHOCTH.

CamocTosTenbpHas paboTa ¢ yueOHHUKOM.
3akperieHue u | [ToBTOpEeHHEe MpoiiIeHHOTr0 MaTepHaa.
CcHUCTEeMaTHU3aIus Pabota B mapax.
3HaHMi 1O Kypcy | CaMocTosTenbHas pabota o
O6unoaorun 8 | kKapTOUuKaM.

KJlacca. ITonroroBka K KOHTPOIBHOU paboTe.




Ntorosas Pemenue 3aganuii KOHTPOIBHOM PAOOTHI.
KOHTPOJIbHAS
pabora.
9 KUJIACC (68 YACOB)
Hazeanue Tema YPOKa OcHoeHble 6UO0bl OeAMeIbHOCIU Hcnonvzos
pazoena ooyuarouwuxcsa anue
obopyoosa
HUuAs
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. buonocus — | becena c yuurenem, pabota ¢ yueOHUKOM
0CHOBbI Hayka o Jicu8oM | M TeTpaablo. BhIMoIHEHNE MHCHMEHHOTO
oowen Mmupe. 3a7aHus.
ouonocuu (2
)
2. Obwue | Pabora ¢  yuyeOHMKOM; pabora
ceolicmea  HCugvlx | OMOIOTHYECKUMU TEePMHHAMH;
Op2aHU3MOS. ¢bpoHTanbHAA Oecena ¢ yIUTeIeM.
Mmnozeoobpazue
Gopm HCUBBIX
OP2aHU3MOS.
1. Humonoecuss — | Pabotra ¢ ydyeOHuMKOM, mpeoOpazoBanue | MUKpOCKOI
Hayka, usyyarowas | nHGopManuu B GopMy TaOIUIIBL. UPPOBOH,
KAEmKY. bpoHTanbHAA Oecea ¢ yUUTEIEM. MHUKponpena
Mmnoeoobpazue Pabota B rpynmax. paThl.
KAEmOK.
2. Xumuyecxuui | PaGota B rpynnax. Mukpockon
cocmae  kiemxu. | PaboTa ¢ pa3gaTouHBIM MaTEpHATIOM. UPPOBOH,
benku u | Pabora ¢ y4eOHHMKOM, BBINOJIHEHHE | JAOOPATOPHO
HYKJIEUHOBbLE HNHCBMEHHOTO 3aJ[aHusl. e
KUCTIOMbL. 00opy0BaH
ue o
U3YUCHHIO




XHUMHUYECKOT
(0] cocTaBa

KJIETOK
3. Cmpoenue | Pabota B rpymnmnax. [udposoit
KAemKu. Pabota ¢ pa3naTOYHBIM MaTEpUaIOM. MHUKPOCKOII
Opeanouovl PabGorta ¢ yueOHHMKOM, BBINIOJHEHHE | TOTOBBIE
KiemKu U Ux | TUCBMEHHOTO 3aJaHMs. MHUKponpena
GyHrxyuu. paThl
4. Obmen | Pabota B mapax. BeimonHeHue 3amaHuit
gewecms — 0CHOBA | IPAKTUUECKOM paboTHI.
cywecmeosanus Odopmnenne paboTsl, popMyarpoBaHue
KemKU. BBIBOJIOB.
buocunmes benxog
8 JICUBOUL KJIeMIKe.
3. buocunmes | ®pontanpHas Oecema € yUHTETEM,
1211860008 — | pabota ¢ ydeOHWKOM, pabora ¢
gomocunmes. TeTPaablo.
Obecneuenue
KJIemoK 3Hepauell.
Pasmuosncenu | 1. Pasmnoowcenue | Pabora B rpymnmnax. [Mudposoit
e u | JCUBbIX Pabota ¢ pa3naToYHBIM MaTepUaIoM. MHUKPOCKOTI
UHOUBUOYANlb | OP2AHUZMOB. PaGota ¢ yueOHHMKOM, BBINIOJHEHHE | TOTOBBIE
Hoe pazeumue | /lenenue  KiemKu. | TACBMEHHOTO 3aIaHUSI. MHUKponpena
opzanuimos(o | Mumos. paTsl
umozenes) (4
y).
2. Obpaszosanue | ®poHTanbHas Oeceqa ¢ yduTeseM, | DJIEKTPOHHBI
non08bIX Klemok. | pabota ¢  ydyeOHWKOM, paboTa C | € TaOuHIBl U
Metios. TETPabIO. IJIaKaThl.
Onmocenes.
3. 3axpennenue | Pabota B rpymnmax.
U3YUEHHO20 Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Mamepuana no | Pabota ¢ y4eOHHMKOM, BBINIOJHEHHE

enaee 1,2 u 3.

INUCBMCHHOT'O 3a/laHH.

4. Koumponvuas

Pemienue 3a1aHuil KOHTPOJIBLHOM pabOTHI.




paboma Nel.

Ocnoewl 1. M3 wucmopuu | @poHTanpHas Oecema ¢  y4HTENEM,

yueHus 0 | omKpbimus pabora ¢ ydeOHuMKOM, pabora ¢

Hacneocmeen | cenemuxu. Auanusz | TETPaabIo.

Hocmu U | KOHMpPObHOU

u3MeHuugocm | pabomol.

u (16 u).
2. Tenemuueckue | ®poHtanpHas Oecega C  yduresneM, | DIEKTPOHHBI
onvimul pabora ¢ ydeOHUKOM, paboTa ¢ | e TaOIUIBI U
I'"Menoens. TETPAJIBIO. ITaKaTEL.
3. Pewenue | Pa3bop 3amau mo reHetuke. PemeHue
2eHemuyeckux 3aj1ad.
3adau.
4. Pewenue | Pa3bop 3amau mo reHetuke. PemieHue
2eHemuyeckux 3ajad.
3a0au.
5. Hdueubpuonoe | Pazbop 3amau 1mo reHetuke. PemeHue | DIeKTpOHHBI
CKpewueanue. 3ajad. € TabJIuIbl U
Tpemuri 3aKOH IIJIaKaThI.
Menoens.
6. Pewenue | Pa3bop 3amau mo reHeruke. Pemenue
2eHemuyeckux 3aj1ad.
3a0au.
7. Pewenue | Pa3bop 3amay mo reHetuke. Perenue
2eHemuyeckux 3aj1ad.
3a0adu.
8. Cyennennoe | ®poHtanbpHas Oeceqa € yduTeleM, | DJIEKTPOHHBI
Hacieoo8auue pabora ¢ yuyeOHWUKOM, pabora C | e TabIUIbI U
2eH08 u | rerpaapto. Pa3bop 3amau Mo TreHEeTHKe. | MIIaKaThl.
KpOoCCuHao8ep. Pemenue 3amau.
9. Cnymanue oObSICHEHUN yUUTeIIs. DNEeKTPOHHBI
Bzaumooeticmeue | CamocTosiTeNibHas paboTa ¢ ydeOHUKOM. | € TaOJIuIbl U
2eHO08 u ux | Pabota ¢ kapToukamu. ITaKaThI.
MHOJICECBEHHOE
Oeticmsue.
10.  Ompeoenenue | Pabota B mapax. DJIEKTPOHHBI




nona u | ®pontanpHas Oecema ¢ yddTeneM, | € TaOIUIBI U
Hacleoosanue pabora ¢ ydeOHWUKOM, paboTa C | IUTAKaTHI
NPU3HAKOS, TETPaJIbIo.
CYenneHHbIX c
HONOM.
11. Crnymanue oObsCHEHUH YUUTEIs.
Hacneocmeennas CamocTosTenbHast paboTa ¢ yueOHUKOM.
UBMEHYUBOCMD. Pabora ¢ kapToukamu.
12. Jlpyeue munwvr | CnymaHue OObSICHCHHIA yUUTEIIS.
UBMEHUUBOCIIU. CamocTosTenbHas paboTa ¢ yueOHHUKOM.
Pabota ¢ kapToukamu.
13. Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. DNEeKTPOHHBI
Hacneocmeennvie | Pabota ¢ kapToi ypoka. € TabJuIbl U
bonesnu, becena ¢ yuurenem. TUTaKaThI.
cyenieHuvie c
NOJIOM.
14. O6o6wenue u | [loBTOpEeHHE MPOIIEHHOTO MaTepHaa.
cucmemamusayuss | Pabota B mapax.
sHanuil no enase 4. | CamoctosTenbHas pabora 1o
KapTOUYKaM.
[ToaroToBKa K KOHTPOJIBHOM padoTe..
15. Obobwenue u | [loBTOpeHue NponeHHOr0 MaTepuaia.
cucmemamusayus | Pabota B mapax.
3Hanuu no 2naee 4. | CaMocToATenbHas pabota 1o
KapTOUYKaM.
[TonroroBka K KOHTPOJIBHOU padoTe..
16. Kommponvnas | Pemenue 3a1anuii KOHTPOJIBHON PaOOTHI.
paboma Ne?.
Ochoebl 1. T'enemuueckue | PaboTa ¢ pa3iaTOYHBIM MaT€pPUATIOM. DNEeKTPOHHBI
ceneKyuu ocnosvl  cenekyuu | OponTtanpHas Oecerna ¢ ydyuTeNeM, | € TaOJUIBI U
pacmenuil, OP2aHU3MOB. pabora ¢ yueOHWUKOM, paboTa C | IJIaKaThl.
asrcueomuvix u | Ocobennocmu TETPabIO.
MUKPOOp2aHu | cenexyuu
3m08 (4 u). pacmeHuul.




2. Llenmpor | PaboTa ¢ pa3gaTOYHBIM MaTEPHUATIOM. DIJIEKTPOHHBI
MHO2000pazusi  u | OpoHTanbHass Oecega ¢ yduTeNeM, | € TaOJIUIBI U
NPOUCX0IHCOEHUS pabora ¢ yuyeOHWUKOM, paboTa C | IJIaKaThI.
KVIbMYPHLIX TETPAABIO.
pacmenuil.
3. Ocobennocmu | OponTanpHas Oecerna ¢ y4MTENEM,
cenexyuu pabora ¢ yueOHmMKOM, pabora cC
HCUBOMHDBIX. TETPAIbIO. Ananus KOHTPOJIBHOH
paboTHI.
4. OcHosnvie | DpoHTaNIBHAS ~ Oecea C  ydUTENEM,
Hanpaegienus pabora ¢ ydeOHuUKOM, pabora ¢
cenexyuu TETPaIbIO.
Mmuxpoopeanuzmos. | Pabota ¢ mpoOIeMHBIMHU CUTYAIHSIMH.
Pa3bop mpemnmokeHWit 1O OXpaHe
MIPUPOJTHBIX BUJIOB.
Ilpoucxoxncoe | 1. Ilpeocmasnenus | OpoHtanpHas Oeceqa ¢  ydUTeElEM,
HUe JHCU3HU U | O npoucxoxcoenuu | pabora ¢  ydeOHHKOM, pabota cC
pazeumue JHCU3HU Ha 3emie 6 | TETPAAbIO.
opzaHuyecKoz | ucmopuu
omupa (4 u). | ecmecmeoznanusi.
2. Cospemennvle
Pabota ¢ pa3naToYHBIM MaTepUaIoM.
npeocmasieHusi o .
Cnymanve oObSICHEHUN yUUTES.
B03HUKHOBEHUU
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
JHCUSHU Ha 3eme.
3. 3nauenue | Pabora B rpymnmnax.
¢omocunmesza  u | Pabora ¢ pa3gaTOUHBIM MaTEPHAIIOM.
buo02UecK02o PaGota ¢ yueOHMKOM, BBINIOJIHEHHUE
Kpy2osopoma MUCHMEHHOTO 33JaHHSI.
sewecms 6 | IlpocMoTp BueoduIbMAa.
pazeumuu xcuzny. | Pabota ¢ mpeseHTarmei.
4. Omanwi
PabGota ¢ pa3naToYHBIM MaTEpUAIOM.
pazeumus  HCU3HU .
Cnymanue oObSICHEHUN yUUTes.
Ha 3eme.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Yuenue 06 | 1. Uoesa pazsumus

sgoroyuu (10

u).

Op2aHU4ecKo2o
MUpa 6 buono2uu.

Pabota ¢ pa31aTOYHBIM MaTEpUaJIOM.
Cnymanue oObSICHEHUN yUUTes.




CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

2. OcHosHbie
NOJI0JICEHUS
meopuu  Yapnvsa
Jlapsuna 00
2601I0YUU
Op2anu4ecKo2o
mMupa.

Pabota ¢ pa3maTouHBIM MaTepHaIoM.
Cnymanue 0ObSICHEHUN yUUTEs.
CamocrosTenbHas paboTta ¢ y4eOHUKOM.
AHanu3 KOHTPOJIbHOM paboTHI.

3. CospemenHvle
npeocmasieHus 06

Pabora B rpymmax.
Pabota ¢ pa3maTodHbIM MaTePHATIOM.

960.110YUU PaGota ¢ yueOHHMKOM, BBIIIOJHEHHE
Op2aHU4ecKo2o MUCHEMEHHOTO 3a/1aHu.
mupa.
4. Buo, eco | ®poHTanbHass Oecema € yduTeseM, | DJIEKTPOHHBI
Kpumepuu u | pabora ¢ y4eOHWUKOM, pabora C | ¢ TaOIUIbI H
cmpyKmypa. TETPAIbIO. TUTAKATBHI.
5. Ilpoyeccor | ®ponTanbHas Oecemqa ¢  y4UTETIEM,
sudoobpasoeanus. | pabora ¢ ydeOHUKOM, pabota ¢
TETPAIBIO.
6. Maxposeonoyus | Pabota B rpymnmnax.
— pesyarvbmam | PaboTta ¢ pa3gaTouHbIM MaTepHATIOM.
MUKPOIBOTIOYULL. Paborta ¢ y4eOHWMKOM, BBITIOJHEHHE
MUCbMEHHOTO 33JaHMUS.
7. OcHogHule DJIEKTPOHHBI
Pabora ¢ pa3naTouHbIM MaTEepHaIOM.
HanpaeieHus o € TabJubl U
Cnymanue 0ObSICHEHUN yUUTEs.
960.IH0YUMU. TTaKaThI.
CamocTosTenbpHas paboTa ¢ yueOHHUKOM.
8. OcHogHule
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
3aKOHOMEpPHOCmU .
. Cnymanue 0ObSICHEHUN yUUTEs.
ouonozuyeckoul
CamocTosTenpHas paboTa ¢ yueOHHUKOM.
960.I0YUU.
9. Obobwenue u | Pabora B rpynmax.
cucmemamuszayus | PaboTta ¢ pa3gaTouHbIM MaTEpHATIOM.

3HAHUU RO 2naee
56u7.

Pabora ¢ ydeOHHKOM,
IINCBbMCHHOI'O 3aJaHus.

BBITIOJTHEHUC




10. Buonocuueckoe

Pabota ¢ pa3naToYHBIM MaTepUaIOM.

mecmupoganue. .
Cnymanue 0ObSICHEHUN yUUTES.
CamocTosTenapHast paboTa ¢ yueOHHUKOM.
Ilpoucxoscoe | 1. Osonoyus | Pabota B rpynmnax. DNEeKTPOHHBI
HUue uenoeeka | npumMamos. Pabota ¢ pa3gaTouyHbIM MaTepHUaIoOM. € TabJIuIbl U
(anmponozene PaGora ¢ y4eOHUKOM, BBINIOJHEHUE | TTAKATHI.
3) (7 u). MUCbMEHHOTO 3aJIaHMUS.
2.
Pabora ¢ pa3naTouyHbIM MaTEpPHAIOM.
JHokazamenvcmea .
Cnymanue oObSICHEHUN yUUTes.
960IIOYUOHHO20
CamocrosrenbHas paboTa ¢ y4eOHUKOM.
NPOUCXONHCOCHUS
yenogexda.
3. Pannue smanwvt | OponTtanpHas Oecema ¢ y4yHTeleM, | DJIEKTPOHHBI
600U UL pabora ¢ y4yeOHWUKOM, pabora C | € TaOIUIbI H
yenogexda. TETPAJIbIO. TUTAKATBHI.
4. Ilo30nue smanvi DNEeKTPOHHBI
Pabota ¢ pa3gaTouyHbIM MaTepHUaIoOM.
26801I0UUU . € Ta0auIbl U
Crnymanue oObsCHEHUN YIUTEIs.
yenogexa. TUTaKaTHhI.
CamocrositenpHas paboTa ¢ yYUeOHUKOM.
5. Uenogeueckue | ®poHrtanbHass Oeceqa ¢ yyuTeseM, | DJIEKTPOHHBI
pacwl, ux poocmeo | pabota ¢  ydeOHUKOM, pabora C | € TaONHIbBl U
U npoucxoxcoenue. | TETPajablo. TUTAKATHI.
6. Yenogex rax
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Jrcumens .
Crnymanue oObsSCHEHUN YIUTEIIA.
ouocghepvr u eco
CamocTosTenbHas paboTa ¢ yueOHHUKOM.
enusAHUe Ha
npupooy 3emuu.
7. Koumponvuas | Pemenue 3aqanuii KOHTPOJIBLHON paOOTHI.
paboma Ne 3.
OcHnogul 1. Vcnosusa owcusnu | @poHTanpHas Oecena ¢ Y4HTEJEM,
akonoeuu(l6 | ma 3emne. Cpeowi | pabota ¢  yueOHHKOM, pabora C
). JHCUHU U | TeTpajiblo.
9KON02UYeCKUe
¢axmopul.

2. Obwue 3axombl

Pabota ¢ pa3aTOYHBIM MaTEpUaJIOM.




oeticmeust

Crnymanue oObsICHEHUN yUnuTeIs.

Gaxmopos  cpedwi | CamocTosiTeNbHAS paboTa ¢ yICOHUKOM.
HA OP2aHU3M.
3. Pabora B rpymnmax.
Ipucnocobnennoc | Pabora ¢ pa3gaTouyHbIM MaTepPHaIOM.
mob opeanuzmos Kk | Pabota ¢ y4yeOHHKOM, BBIIOJHEHHE
oelicmeuio MMUCHLMEHHOTO 3aJaHusl.
Gaxmopos cpedwi.
4. buomuuecxkue | ®ponTanpHas Oecema ¢ y4yHTeNeM, | DJIEKTPOHHBI
C653U 8 npupooe. pabora ¢ yuyeOHWUKOM, pabora C | € TabIUIbI U
TETPAAbIO. TUTAKATBHI.
5. Ilonynayuu. | Pabota B rpymnmnax.
@yukyuonuposanu | Pabota ¢ pa3naTouHbIM MaTEpPHATIOM.
e nonyiayuu 6o | Pabota ¢ y4yeOHUKOM, BBIIIOJHEHHE
8pemeHu. MUCHEMEHHOTO 3a/1aHu.
6. Coobwecmsa. PaGora B rpymnmnax.
Pabota ¢ pa3aTOYHBIM MaTEpUaJIOM.
Paborta ¢ y4eOHMKOM, BBITIOJHEHUE
MUCbMEHHOTO 3aJJaHMUS.
AHanu3 KOHTPOJIBHOU paboTHI.
7. Buozeoyenoswvi, | ®ponrtanpHas Oecerna ¢ y4HTeleM, | DJIEKTPOHHBI
9KOCUCMEMDL u | pabora ¢ ydyeOHHKOM, paboTra ¢ | € TaOIUIBI U
ouocgepa. TETPAJIbIO. TUTAKaTHL
8. Pazeumue u P
aboTa ¢ pa3IaTOYHBIM MaTEPUATIOM.
cmena Crnymanue oObsICHEHUN yUnuTEIs.
buoceoyeno308. C 6 6
aMOCTOATENbHAs paboTa ¢ y4eOHHUKOM.
OcHogHble 3aKOHbI
ycmoudusocmu
JHCUBOU NPUPOODL.
9. Okonocuueckue | OpontanpHas Oecema ¢ yuureneM, | Lludponas
npooemsl 6 | pabora ¢ yueOHWUKOM, pabora c | JabopaTopus
buocghepe. Oxpana | TETpalbIoO. 10 JKOJIOTMH
npUpoobl. (matumk

BJIA’)KHOCTH,




YIIIEKHUCIIOTO
raza u
KHCJIOPOJIa)

10. Obobwenue u
cucmemamusayus
3HaHUllL no Kypcy
ouonocuu 6 9
Kaacce.

IToBTOpPEHME NPONUIEHHOrO MaTepHaIa.
Pabota B mapax.
CamocTosTenpHas
KapTOYKaM.
ITonroroBka K KOHTPOJIBHOU paboTe.

pabota o

11. Obobwenue u
cucmemamuzayust
SHAHUUL no Kypcy
ouonocuu 6 9
Kaacce.

IloBTOpEHME MPONAECHHOTO MaTEpHaIIA.
Pabota B mapax.
CamocTosTenbHas
KapTOUYKaM.
IToaroToBka K KOHTPOJIBHOM paboTe.

pabota 1o

12. Obobwenue u
cucmemamuzayust
BHAHUUL no Kypcy
ouonocuu 6 9
Kaacce.

IloBTOpEHME MPONAECHHOTO MaTEpHUaa.
Pabota B mapax.
CamocTosTenbHas
KapTOUYKaM.
[ToaroToBka K KOHTPOJIBHOH paboTe..

pabota o

13. Obobwenue u
cucmemamu3ayust
SHAHUUL no Kypcy
ouonocuu 6 9
Kaacce.

[loBTOpEHME MPOHAEHHOTO MaTEpHaa.
Pabota B mapax.
CamocrosiTenspHas
KapTOYKaM.
ITonroroBka K KOHTPOIBHOU paboTe.

pabota 1o

14. Ob6obwenue u
cucmemamuzayust
SHaHUUL no Kypcy
ouonocuu 6 9
Kaacce.

[loBTOpEHME MPOHAECHHOTO MaTEpHaa.
Pabota B mapax.
CaMocTosTenbpHas
KapTOUYKaM.
ITonroroBka K KOHTPOIBHOU paboTe.

pabota o

15. Umocosas
KOHMPONbHAS
paboma.

Pemienue 3aganuii KOHTPOJIBHOM PAOOTHI.

16. Ananus
KOHMPOAbHOU
pabomul.




Cnucok ureparypbl

5 KJIACC

Jlononanumenvnasn numepamypa Ons yuumens:

3akoH P® «O6 obpazoBanuny»; PI'OC (0a30BbIi ypOBEHB);

[IpumepHas nporpamma no 6uosoruu (6a30Bblii YpOBEHD);

TpeOGoBaHUs K OCHAIICHHUIO Y4€OHOTO MpoIliecca Mo OMOIOTHH;

Pa6ouas mporpamma ®I'OC BUOJIOI' S MockBa U3narensckuii nientp Bentana-I'pad 2012 Astoper: U.H. Ilonomapéra, B.C. Kyumenko,
O.A. Kopnunosa, A.I'. Iparomunos, T.C. CyxoBa buonorus: 5-9 knaccsl : nporpamma. — M. : Benrana-I'pag, 2012. — 304 c.

Mertoandeckoe nocobue buonorus: 5 kinacc: meroguueckoe nocodue T.C. Cyxosa, B.. Ctporanos - M.: «Benrana-I'pad, 2013 — 96 c.

Metoaudeckoe nocodue: [Tonomapesa NU.H., Kyumenko B.C, Cumonosa JI.B. buonorus, 6 knacc, Pactenus. bakrepuu. ['pu0sl. JInmaitauku -
M.: «Benrana-I'pad», 144 c.

Metoaudeckoe nocodue: Kyumenko B.C, Cymaroxun C.B., 7 knacc, )KuBotnsie, buonorus - M.: «Benrana — I'pad», 176 c.

Meroaundeckoe nocobue: ABrop-coctaBurens O.JI. Bamenko, Yenosek, 8 kinacc, buonorus - Bonrorpan: Yuutens-265 c.

Metoaudeckoe mocobue: [Tonomapera U.H., Cumonosa JI.B., Kyamenko B.C., OcHoBbl 00111e#t 6nonorun, 9 kiacc, — M.: Benrana-I'pad, 144

Hononnumenvuas aumepamypa Onsi yUaAujuxcs:

AptamonoB B.U. Penkue u ucuesaromme pacrenus (Ilo crpanunam Kpacunoit kauru CCCP): Ku.1. — M.: Arponpomusaat, 1989. 383C.: ui.
buonorus u anatomust: Yausep. Duuuki. 1Ik./ Coct. A.A. BopotHukoB. — Mu.: Banes, 1995. — 528c.: un. Bep3unun H.M.

ITo cnenam PoOuH30HA: KHHMTa JUIs yYaIuXcsl Cpell U CT. K. Bo3pacta. — M.: [IpocBemenne, 1994. — 218c.

I'ybanos U.A. Dunukioneaus npupoas Poccun. CripaBouynoe uznanue. M.: 1996. — 556c¢.

Ounukioneaus s aeteit. T 3. ['eorpadwus. 'n. pen. M. J1. AkcenoBa. — M.: AanTa +, 2001.

Ounukionenus aus geteil. T. 4. I'eonorus. — I'n. pen. M.JI. AkcenoBa. — M.: ABanra +, 2001.

«5 mo3naro mup: Jlerckas sHuuknoneaus» noa penakuuet E.M. MBanosoi, 2000 rox;

«QuuukIoneaus s aerei. buonorus» non pegakuuenn M. J1. Akcenonoii - 2000 rog.

OcHognas numepamypa:

T.C. CyxoBa buonorus: 5-6 kmaccel: yaeOHUK /I ydamuxcs oomeoodpaszoBatenbubix yupexaenuii / T.C. Cyxosa, B.1. CtporanoB. — M.:
Benrana-I'pad, 2012.

6 KJIACC

IIpenooasanue opuenmuposano Ha UCNONL308AHUE YUEOHO20 U NPOSPAMMHO-MEMOOUUECKO20 KOMNIEKCA, 8 KOMOPBIl 6X00AM.

Vuebnuk: W.H. Ilonomapéra, O.A. Kopuuinosa, B.C. Kyumenko. buonorus: 6 kmacc: y4eOHMK IJs ydamuxcsi oOIieoOpa3oBaTeIbHBIX
yupexaeHuii - M.; «Benrana — ['pad», 2014

ABtopckas nporpamma: buonorus: 5-9 knaccel: nporpamMa: nocodue i yuuresnei oOuieoopa3zoBaTeibHbIX yupexxaeHnii — M.: BeHrana-
I'pad, 2012. — 304 c.



MeToauveckue mocoOus Al y4uTeIs:
1. buonorus: Pactenus. bakrepun. ['puosl. Jlumaitauku. 6 knacc. Mertoaumdeckoe mocodue s yuaurens. / U.H. Tlonomapesa, O.A. Kopuumona,
B.C. Kyumenko. - M.: Benrana-I'pad, 2005. — 240 c.
Mup3oes C.C. AxktuBu3anus rmo3HaBateiabHoro uHTepeca yqamuxcs / C.C. Mup3zoes // buonorus B mikone, 2007. - Ne6. — C. 35-38.
[Tyran H.A. Texauuyeckue cpenctBa odyuenus / buonorus B mxone, 2003, Ne6-7. — C. 44-46.
Cenesko ['.K. CoBpemennsie oopazoBatenbhbie TexHooruu. / I'.K. Cenesko - M.: Haponnoe o6pa3oBanue, 1998. — 256 c.
Cenesko I'.K. Oummxnonenust oopazosarenbhbix TexHonoruid. / K. Cenusko - T.1. - M.: HUM mikonbHbIX TexHOM0rHiA, 2006. — 816 c.
Crambepckas JI.B. Ypok Ouosorum maraet B KOMIbIOTEpHBIN Ki1acc // buonorus B mkone, 2006. - Ne6. — C. 31-36.
Tymmnua U.A. Vcrionb3oBaHHe KOMIBIOTEPHBIX TEXHOJIOTHI B 00yueHnn ouonoruu // IlepBoe centsops. buomorus, 2003, Ne27-28.
HcnonwszoBanue KT npu pabote ¢ METOIMYECKUMU MaTepUaiaMy B MOATOTOBKE ypokoB Ouonoruu. [lepme, 2006.
OcHoBHast IuTepaTypa Ajs yJaluxcs
1. VYueOuuk buonorus: 6kmacc: yueOHHMK JJisl ydammxcsi obmieoOpazoBatenbHbix yupexaenuid / WM.H. ITlonomapéra, O.A. Kopuunona, B.C.
Kyuamenko. — M.: Benrana-I'pag, 2013. — 192 c., pekomengoBaHHOr0 MUHUCTEPCTBOM 00pa3zoBaHus U Hayku Poccuiickoit dexpepanmn.

N~ WN

7 KJIACC
[IpenonaBanre OpUEHTUPOBAHO HA MCIIOJIB30BaHUE Y4EOHOT0 U MPOTrPAMMHO-METOIMUECKOr0 KOMIUIEKCa, B KOTOPBIN BXOJAT:
YueOnuk: buonorus: 7 kiacc: yueOHMK i ydamuxcs obmieoOpazoBarenbHbix yupexaenuil / B. M. Koncrantunos, B. I'. badenko, B. C.
Kyumenko; moz. pea. npog. B. M. KoncrantunoBa. — 5-e u3z. nepepa0. - M. : Benrana-I'pad, 2016. — 288 c. : ui.
ABTOpckast nmporpamma: buosnorus: 5-9 knaccel: nporpamma: nocooue Juist yuurtesneil oomeodpa3oBaTenbHbIX yupexaeHuii — M.: Benrana-
I'pad, 2012. — 304 c.
MeToauyeckue mocoOusi A1 yUuTeNIs:
9. Mup3oes C.C. AktuBu3zanus nozHasatensHoro uarepeca yqammxcs / C.C. Mupzoes // buonorus B mkosne, 2007. - Ne6. — C. 35-38.
10. IMyran H.A. Texaudeckue cpenctsa oOydenus / buonmorus B mxone, 2003, Ne6-7. — C. 44-46.
11. Cenesko I'.K. CoBpemennsie obpazoBarenbublie TexHogorun. / I.K. Cenesko - M.: Hapoanoe obpa3oBanue, 1998. — 256 c.
12. CeneBko I'.K. Danukmoneaus oopazosarenbHbix TexHonoruit. / I'.K. Cemusko - T.1. - M.: HUW mixonbHBIX TexHOJIOTHIA, 2006. — 816 C.
13. Crambepckas JI.B. Ypok 6uonoruu maraer B KOMIbIOTEpHBIH kitacc // buonorus B mkoine, 2006. - Ne6. — C. 31-36.
14. Tymuna . A. Vicnonb30BaHuE KOMITBIOTEPHBIX TEXHOJIOTHH B 00y4ueHun ounosoruu // [lepBoe centsops. buomorus, 2003, No27-28.
15. Ucnonb3oBanue UKT npu paboTe ¢ METOAMYECKUMH MaTepralaMH B IOJITOTOBKE ypokoB Oouonoruu. [lepms, 2006.
OcHoBHasi iuTEepaTypa Ajs 00y4arommuxcst
Buonorus: 7 xnacc: yueOHUK Ui yyamuxcst odmeodpazoBaTenbHbIX yupexaenuii / B. M. Koncrantunos, B. I'. babenko, B. C. Kyumenko;
noa. pea. npod. B. M. KoncrantunoBa. — 5-¢ u3z. nepepad. - M. : Benrana-I'pad, 2016. — 288 c. : m.
JlonoTHUTeIbHAS JIMTEPATypa A1 00y4aloIuXCs
1. Axwumymkun U.U. 3anumarensHas 6uonorus. - M.: Momomas reapaus, 1972. - 304 c.
2. Axumymkud WM.U. HeBuaumele HUTH ipupoabl. - M.: Meicis, 2005. - 142 c.
3. Bepsunun H.M. Ilo cnenam Pobunzona. - M., IlpocBemenue, 1994. — 218 c.



4. 3aHuMatenbHbIe MaTepHalbl U (haKTHI 110 00IIei OMoJIOTUH B Bollpocax U oTBeTax. 5-11 kmaccsl / aBT.-coct. M.M. boanapyk, H.B. KoBbuinHa.
— Bosrorpan: Yuurens, 2007. — 174 c.

5. Kpucrtuan ne [Jros. IlyremectBue B Mup >xuBoit kinetku. M.: «Mup» 1987. — 256 c.

6. Duuuxnonenus i nereil. buonorus. M.: «ABadra+» 1996. — 704 c.

8 KlIACC

YMK o6yuaromerocs:

1. A.T. Iparomunos, P.JI. Mam «buosorus. 8 kinace»: YueOHUK i1 ydammxcs o0meo0pa3oBaTeNIbHBIX opranu3amuii. - M.: Benrana — I'pad.
2014 r.

MeToauueckasi JJuTepaTypa:

1. Mam P.[., dparomusioB A.I'. buonorus. Yenosek. Metoaudeckoe nocodue. 8 kiace. - M., Benrana-I'pag, 2011 r. — 288c.

2. Bbompoa H.®. buonorus. 8 kinacc. YenoBek u ero 310poBbe. MeTonudeckoe nmocodue ans yuaurtens. — Boponex: UII Jlakouenuna H.A., 2011.
—240 c.

3. Cononosa E.A. buonorus. TecToBble 3amanus: § Kiace: AuaakTudeckue matepuaisl. — M.: Benrana-I'pad, 2014. — 128¢

4. bonnapyk M.M., Kossutuna H.B. 3anumarenbHble MaTepraiibl U (akThl IO aHATOMUM U (PU3UOJIOTHUHN YEJIOBEKa B BONpOCax U oTBeTax». §-11
Kyaccsl - Bonrorpaa: Yuurens, 2007 r.

5. 3sepeB U./1. Knura st yteHus o aHaTOMUM, pU3MOJI0OTUU U ruruene yenoneka. - M.: [Ipocsemenue, 1983 r.

JlonmostHUTEIbHAS JIUTEPATYPA I 00yHAOIIMXCS
3aHMMaTeIbHbIE MaTepHalbl U (akThl 10 o01Ieil Ouonoruu B Bonpocax u oTBeTax. 5-11 kmaccsl / aBT.-coct. M.M. boanapyk, H.B. KoBbiuna.
— Bonrorpan: Yuutens, 2007.
Kpuctnan ne [dros. [IyremectBue B Mup xuBoi kietku. M.: «Mup» 1987.
OHuMKIoneausa mia gerei. buomorus. M.: «ABanTta+» 1996.
ABTOpckasi nporpamma: buosnorus: 5-9 knaccel: nporpamma: nocodue Juist yuurtesneil oomeoopazoBaTenbHbIX yupexaeHuii — M.: Benrana-
I'pad, 2012. — 304 c.
MeTtoanyeckue MocoOust 1l YUUTeEA:
16. Mup3oes C.C. AxtuBu3zaius nozHasatenbHoro uarepeca yqanmmxcs / C.C. Mupzoes // buonorus B mkosne, 2007. - Ne6. — C. 35-38.
17. Ilyran H.A. Texaudeckue cpeactBa ooydenus // buonorus B mkosne, 2003, Ne6-7. — C. 44-46.
18. Cenesko I'.K. CoBpemennsie obpazoBarenbhbie TexHomorun. / I.K. Cenesko - M.: Hapoanoe obpa3oBanue, 1998. — 256 c.
19. Cenesko I'.K. Dunmknonenus oopazoatenbHbix TexHonorui. / I.K. Cemusko - T.1. - M.: HUM mikonsHbIX TexHomoruii, 2006. — 816 c.
20. Crambepckas JI.B. Ypok 6uonoruu maraer B KOMIbIOTEpHBIH kiacc / buonorus B mkoine, 2006. - Ne6. — C. 31-36.
21. Tymmna U.A. Micnionip30BaHNE KOMITBIOTEPHBIX TEXHOJIOTHUN B 00yueHuun ouosorun // IlepBoe centsiops. buomorus, 2003, No27-28.
Hcnons3oBanue UKT npu paboTe ¢ METOAMUECKUMH MaTepUalaMu B MOATOTOBKE ypokoB Ouonoruu. [lepms, 2006.

9 KlIACC
Hpenoz[aBaHI/Ie OpPUCHTHPOBAHO HA UCITOJIB30BAHUC yqe6H0ro H IPpOrpaMMHO-METOAUYICCKOI'O KOMILJICKCA, B KOTOpBIﬁ BXOJAT:



Yueonuk: buonorus: 9 knacc: yueOHHK aisl ydamuxcsi o0mieoopasoBarenbHbix yupexaenuii / . H. Tlonomapéra, O. A. Kopaumnosa, B. C.

Kyumenko; nmox. pen. npod. . H. Tlonomapéoii. — M. : Berrana-I'pad, 2014. — 274 c. : wi.

ABTOpCcKasi nporpamma: bronorus: 5-9 knaccel: mporpamma: nmocodue i yuutesneit oomeo0pazoBaTenbHbIX yupexaeHuii — M.: Benrana-

Tpad, 2012. — 304 c.

22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.

34.
35.
36.
37.

38.

B oo~

11.
12.

0.

MeToauyeckue mocodusi AJasl y4uTeIs:

Mup3oes C.C. AxtuBu3anus rnmo3HaBateiabHoro uatepeca yqammxcs / C.C. Mup3oes // buonorus B mkone, 2007. - Ne6. — C. 35-38.

[Tyran H.A. Texauueckue cpenctsa odyuenus / buonorus B mxone, 2003, Ne6-7. — C. 44-46.

Cenesko ['.K. CoBpemennsie oopazoBatenbhbie TexHooruu. / I'.K. Cenesko - M.: Haponnoe o6pa3oBanue, 1998. — 256 c.

Cenesko ['.K. DHnmknonenus odpazoBatensHbix TexHomoruid. / I.K. Cenuxko - T.1. - M.: HUU mkonpHBIX TexHOMOTHH, 2006. — 816 C.
Crambepckas JI.B. Ypok 6uonoruu maraer B KOMIbIOTEpHBI kiiacce // buonorus B mkone, 2006. - Ne6. — C. 31-36.

Tymmnua W.A. Vcrionb3oBaHie KOMIIBIOTEPHBIX TEXHOJIOTHI B 00yueHnn ononoruu // IlepBoe centsops. buomorus, 2003, Ne27-28.
HcnonwszoBanue KT npu pabote ¢ METOIMYECKUMU MaTepUaiaMy B IOJTOTOBKE ypokoB Ouosnoruu. [lepms, 2006.

baryes A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorusi: Bonbiioi cripaBOYHUK AJIs IIKOJIBHUKOB M MOCTYMAOIMIMX B BY3bl. - M.: Ipoda,
2009;

Bbonrosa 1.B. Coopnuk 3aga4 mo O61ieit OMoaoruu it MocTynaronmx B By3sl. - M.: «Onuke 21 Bex» «Mup u oOpazoBanue», 2008;

Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax. 6-11 kinaccesl: CnpaBounoe nocooue. - M.: Ipoda, 2010;

4)Jlepuep I'. Y. O6mas 6uonorus. Iloypounslie TecTsl 1 3aganus. - M.: «AxkBapuym», 1998;

[TumenoB A.B., [lumenoBa W.H. buonorus. Jlugaktuueckue matepuansl Kk pazaeny «OOmas ouonorusy». - M.: «M3narensctBo HI[ DHAC»,
2010;

Pe6poga JI.B., Ilpoxoposa E.B. AktuBHble (hopMbl 1 MeTO/1bI 00ydeHus 6uonoruu. - M.: [Ipocsemenue, 2009;

®pocun B. H., CuBornazos B. U. ['oTroBuMcs k equHOMY TocygapcTBEHHOMY dk3aMeny: O6mras 6uomnorus. - M.: JIpoda, 2008. - 216c¢;

AJIs1 00Y4aKOIIMXCH:

C.B.lu6ynesckuii, B.b.3axapos, H.1. Conun «buonorus. O6mue 3akoHOMEpHOCTH. 9 kiacc»: Pabouas terpanb k yuyeOHHKY «buosnorus.
Oo6mue 3akoHOMepHOCTH. 9 Kitacey. - M.: Ilpoda, 2012. -128c.
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