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Paboyas nporpaMMa eCTeCTBEHHO-HAYYHOH H TeXHOJIOTHYECKOH
HAMpaBJIEHHOCTEH o OMosIoruM Jis 5-9 Kiaccos

¢ ucnosib3oBanueM odopyaosanus Llenrpa « Touka pocra»
Ha 2023-2024 yyeOHbINH roj



IosicHuTEeNLHAA 3aNINCKA

JlanHast mporpamMma MO OHOJOTHM OCHOBHOTO 0O0ImIero oOpa3oBaHUs pa3paboTaHa B COOTBETCTBUU C TpPeOOBAHHUSIMH OOHOBIEHHOTO
denepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa ocHOBHOTO oduiero oopazoBanus (PI'OC OOO) u ¢ yuérom IIpumepHoii 0OCHOBHOI
o0pa3oBaTesibHOM nporpaMmsl ocHOBHOTo ob1ero odpazoanus (IIOOII OOO) . [Iporpamma HampaBieHa Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH YYaIIMXCSl ¥ OPTraHU3alUI0 W3yuyeHUs] OMOJIOTHH Ha JEATENbHOCTHOW OCHOBE . B mporpamme y4uThIBalOTCS BO3MOXHOCTH IMPEIMETa B
peamuzanuu TpeboBanuit ®I'OC OOO k mIaHUPYEMBIM, JHUYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakkKe pean3aius
MEXIIPEIMETHBIX CBS3€M €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX NpPEAMETOB Ha YpPOBHE OCHOBHOrO ooOmiero obOpa3zoBanus . [Iporpamma BKIO4aeT
pacnpeziesieHue cofepaHus yueOHOro Marepuasa o KjiaccaMm U NpUMepHbId 00BbEM yueOHBIX YacoB JUIsl U3YUYEHHs Pa3/esioB U TEM Kypca, a TaKkkKe
PEKOMEHIYEMYIO TOCJIEA0BATENBHOCTh HM3YYEHMS] TEM, OCHOBAHHYIO Ha JIOTMKE DAa3BUTHS IPEAMETHOTO COAEPKAHMA C YYETOM BO3PACTHBIX
0COOEHHOCTEH 00yJaronuxcs .

Ha 6aze nentpa «Touka pocray obecreunBaeTcsi peanau3alys 0O0pa3oBaTENbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOMH
HalpaBJIieHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSMHU 3aKOHOAATEIbCTBA B cdepe 00pazoBaHus U C YYETOM pEKOMEHAaUUil
denepanbHOro oneparopa yuyebnoro npeamera «buonorus». OGpa3oBaTenbHas IporpaMMa MO3BOJIIET HHTETPUPOBATh PeaIn3yeMble 3/1eCh MOIXO/bI,
CTPYKTYpPY U COJEpXXaHWE TpH OpraHu3anuu oOydeHus Ouonorun B 5—9 Kiaccax, BBICTPOEHHOM Ha 0a3ze JT000Tro W3 JOCTYIHBIX Y4eOHO-
metoanyeckux komruiekcoB (YMK). HMcnonb3oBanue obGopynoBanus neHtpa «Touka pocray mpu peanusauuu ganHoi OIl mosBonser co3naTh
YCIIOBUS: * JUIsl PACIIUPEHHS] COJEP)KAaHHSA IIKOJBHOTO OHOJOTMYecKoro oOpa3oBaHMs; ¢ JUIsl IOBBIIICHUS [MO3HABATEJIbHONM aKTUBHOCTH
o0yJaromuxcss B €CTECTBEHHO-HAy4YHOW 0O0JacTu; * Juid pa3BUTHA JHYHOCTH pebeHKa B Iporecce oOydeHHs OHOJOrMH, €ro CIOCOOHOCTEH,
(bopMHPOBaHUS U YIOBIETBOPEHUS COIIMAILHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEIH; * s paboThl ¢ OJApEHHBIMH  HIKOJbHUKAMU,
OpraHu3ali UX Pa3BUTHUSA B PA3MUYHBIX 00JACTIX 0OpazoBaTeNIbHOM, TBOpUYECKOH nesTenbHOCTH. [IpumMenssi mudpoBbie mabopaTopuu Ha ypoKax
OMOJIOTHH, YYaIUECs] CMOTYT BBIIOJHUTH MHOKECTBO JIA0OPATOPHBIX PadOT U SKCIIEPUMEHTOB 110 TPOrpaMMe OCHOBHOM 1IKOJbI. bronorus pacteHuii:
Jpixanue nmucteeB. [[pixanue kopHen. Ilormomenue Boxabl KopHsAMU pacteHuil. KopHeBoe nasienue. Mcmapenue Boabl pacreHusAMH. DOTOCUHTES.
JlpixaHne cemsiH. YCJIOBUSI MPOpPACTaHMs CEMsH. TerIoNoOuBbIE W XOJIOJOCTOMKHE pacTeHHs. 300y0rus: M3ydeHune OJHOKICTOYHBIX XKUBOTHBIX.
M3yueHne BHEIIHETO CTPOCHUS J0KIEBOTO YepBs, HAOII0IEHHUE 3a €r0 NMEPEABIKEHUEM U PEaKIMIMHU Ha BHEIIHUE pa3lpakeHus. M3yueHue cTpoeHus
MOJUTIOCKOB 110 BJ@XHBIM IpenapaTaMm. V3yueHue MHOrooOpasusi WIEHHCTOHOTHX MO KoOJIeKuusM. W3ydeHue cTpoeHus pbl0 MO BIIaXKHBIM
npenapataMm. VM3ydenue crtpoenus ntuil. VM3ydeHue cTpoeHHs MIIEKONMTAOLIMX I10 BJIAKHBIM IpenaparaM. BojaHble *UBOTHbIE. TEIIOKpOBHBIE U
XOJIOTHOKPOBHEBIE )KUBOTHBIE UesoBek u ero 3mopoBbe: M3ydenue kpoBooOpamenns. Peaknust CCC Ha 103UpOoBaHHYIO HArpy3Ky. 3aBUCUMOCTh MEXTY
HArpy3KoOd W ypOBHEM JHepreTudeckoro oomeHa. ['azooOMeH B nérkux. Mexanusm j€rouyHoro aeixaHus. Peakmus [IC Ha Qu3MUecKyr0 Harpysky.
Kuznennas éMKoOCTb JIeTKUX. BolgenuTenbHasi, AbIxaTeabHas U TepMoperyisTopHas QyHkius koxu. [leiictBue hepMeHTOB Ha cyOcTpar Ha MpuMepe
kartanasbl. [IpucnocoOiaeHHOCTs OpraHu3MoB K cpeae oOutanus. OOmasi Ouonorus: JleiictBue (epMeHTOB Ha cyOCTpaT Ha TpuUMepe KaTajasbl.
Paznoxenne H202. Bousaue pH cpenpl Ha akTUBHOCTD (pepMeHTOB. DaKTOPHI, BIUSIOIIME HA CKOPOCTH Tpoliecca (hOTOCHHTE3A.

N3yueHue KIETOK U TKaHEH pacTeHHI U )KMBOTHBIX Ha TOTOBBIX MHUKpOIIpENnapaTax U UX onucanue. BrisiBIeHUE N3MEHUMBOCTH Y OPTaHU3MOB.
BrsiBienue npucrnoco6aeHuid y OpraHiu3MoB K cpezie 00uTaHus (Ha KOHKPETHBIX MTPUMEpax).

Oo0mas xapakrepucTnka yueOHoro npeamera «buosorus»



VYuebnsiii npeamet «buonorus» pa3BUBaeT MPEACTABICHUS O MO3HABAEMOCTH >KMBOW MPUPOILI M METOAaxX €€ MO3HAHUS, OH IO3BOJIAET
chOpMHUPOBATh CHUCTEMY HAyYHBIX 3HAHHWHA O >KHBBIX CHCTEMax, YMEHHUS WX IOJy4aTh, MPUCBAMBATh M MPUMEHSITh B KU3HEHHBIX CHUTYaIUSIX
buonoruueckas moarotToBka ooecrneynBaeT MOHUMaHUE 00yUYaIONUMUCS HAYYHBIX MPUHIIMIIOB YE€JIOBEUYECKON NESTEIBHOCTH B MPUPOJIE, 3aKIabIBAET
OCHOBBI DKOJIOTHYECKOHN KYJIBTYPBI, 3I0POBOTO 00pa3a *KU3HH .

Llenamu uzyyenus éGuonozuu Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHuUs SBISIOTCS:

* popmMupoBaHUE CHCTEMBI 3HAHUHN O TIPU3HAKAX U MPOIIECCAX KU3HEIEATEIIBHOCTH OMOJIOTHIECKIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIINH;

* (opMHUpOBaHHE CUCTEMbI 3HAHUN 00 OCOOEHHOCTSX CTPOEHUS, )KU3HEACATEILHOCTH OpPraHu3Ma YeIoBeKa, YCIOBHSIX COXPaHEHUS ero
3JI0POBBS;

* (hopmupoBaHUE YMEHUN MPUMEHATH METOJIbI OMOJIOTUYECKOW HAYKH JJIsi M3y4YeHHs] OMOJIOTMYECKHX CHCTEM, B TOM YHCIIE U OpraHu3Ma
YEJIOBEKA;

* (opmupoBaHUE yMEHHI UCHOIB30BAaTh MHPOPMAIMIO O COBPEMEHHBIX TOCTHXKEHUSX B 00JIaCTH OMOJIOTUU 7S OOBSICHEHHUS MPOIIECCOB U
SIBJICHHUM KUBOU MTPUPOJIBI U KUZHEIESITEIILHOCTH COOCTBEHHOTO OPraHU3Ma;

* hopmupoBaHne yMeHHI 0OBACHATH POJIb OMOJIIOTUN B MPAKTUYECKOM AEATETbHOCTH JIIO/IeH, 3HaU€HUE OMOIOTUYECKOT0 pa3Ho- 00pas3usl s
COXpaHeHUst Onocepsl, TOCICICTBUS NCATSIEHOCTH YEJIOBEKA B IPHPOJIC;

* opMHupoOBaHUE SKOJOTUIECKON KYJIBTYPHI B LIETISIX COXpaHEHHsI COOCTBEHHOTO 3/I0POBbS U OXPAHbI OKPY>KAIOIIEH Cpebl .

Hocmuscenue yeneit ooecneuusaemcs peuienuem caeoyrouwux 3A/4AY:

* MPHOOpETEeHUE 3HAHMI OO0YUYAIONIUMICS O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHHUS, KU3HEIEATEIHLHOCTH U CpeooOpa3yromieid posm
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAILHOM CYILECTBE; O PO OMONIOTHYECKON HAYKU B IPAKTHUECKOH JeATeIbHOCTH JIFOICH;

* OBJAJCHUE YMEHHUSMH MPOBOJUTH UCCIICIOBAHMS C UCIIOJIb30BAaHUEM OMOJIOTHYECKOTO 000PYIOBaHUS M HAOIIOEHUS 32 COCTOSTHHEM
COOCTBEHHOTO OpTaHU3Ma;

* OCBOEHUE NMPUEMOB pabOTHI ¢ OMOIOTHYECKON HH(OpMAIIEl, B TOM YHCIIe O COBPEMEHHBIX JTOCTHKEHHUAX B 00JIaCTH OMOJIOTHH, €€ aHAIN3 U
KPUTHUYECKOE OIICHUBAHME;

* BOCIIUTAaHUE OMOJIOTUUECKH U SKOJIOTHUECKH TPAaMOTHOM TMYHOCTH, TOTOBOM K COXPAHEHHIO COOCTBEHHOTO 3/I0POBbS M OXpaHbl OKPYKAIOIICH
Cpelibl.

Mecto yueOHOro npeamera «buosiorus» B y4eOHOM IJIaHe

B o0pa3oBarenbHON porpaMMe MpescTaBiIeHbl cieayromue pa3aensl: 1. Metoasl uccnenoBanuil B ouonoruu. 2. boranuka. 3. 3oonorus. 4.
Anatomust u ¢usnonorus uvenoseka. 5. Llutonorusa. 6. I'enermka. 7. DOxonorus. JlaHHbele pasfenbl BbIOpaHbl ¢ y4éToM Haubojee IMIMPOKHX
BO3MOXKHOCTEH 10 MPUMEHEHUI0 000pyaoBaHus IieHTpa «Todka pocta» Kak Ui MPOBEAEHUs J1a00paTOPHBIX padoT, Tak M AJIS JeMOHCTPAIIMOHHOTO
sKcnepuMenTa. Kpome Toro, nepeyrcieHHble pasjenbl o01agatoT HauOOIbIIUM MOTEHIMAIOM JUIsl OPraHU3alMM MPOEKTHOM M MCCie10BaTeIbCKON
NeITeIFHOCTH 00yJaronmxcs. bronornueckoe HabMOAEHNE U SKCIEPUMEHT IPOBOAATCS B (hOpMe JIAOOPATOPHBIX U IEMOHCTPALIHH.

JleMOHCTpallMOHHBIM AKCIIEPUMEHT MPOBOIAMUTCS B CACTYIOIIUX CIIydasx:

1. UMECIoIIEECA B HAJIMYUHN KOJIHNYECTBO HpI/I60pOB n HI/I(prBBIX JaTYUKOB HE IIO3BOJIACT OpPraHU30BaTb HWHAWBUAYAJIIBHYIO, MAPHYIO HIIU
IPYIIIOBYIO 1a00OpaToOpHYIO padoTy;

2. DKCIIEPUMEHT UMEET HEOOJIBIIIYIO TIPOIODKATEIIFHOCTE B CIIOKHOCTh M BXOJIUT B CTPYKTYPY ypOKa.



Jns m3ydenus npeamera «bruonorus» Ha 3Tarne 0OCHOBHOTO obmiero oopazoBanus orBoautcst 280 wacos: 5 kimacc — 35 gacos; 6 kmace — 35
yacoB; 7 kiacc — 70 yacoB; 8 kiacc — 70 yacoB; 9 kiacc — 70 yacoB. JlanHast oOpa3oBaTesbHas porpaMmMa 00eCreurBaeT CO3HATEIbHOE YCBOCHHE
yUYaIIUMUCS BaKHEUIINX OMOJIOTMUYECKUX MOHATHH, 3aKOHOB M TEOpUH, GOpMUPYET MPEACTABICHHE O POJIM OMOJIOTUU B MO3HAHUU YKUBOTO MHpa U B
KM3HM 4YenoBeka. OCHOBHOE BHHMAaHHE YAETSAETCS CYIIHOCTH OWOJIOTMYECKHUX SBICHH, TMPOLECCOB M MeTogaMm ux usydeHus. CTpykrypa
IPEJCTAaBICHHbIX B JaHHOM METOJUYECKOM MOCOOMHM IJIaHOB YPOKOB M JIaOOPAaTOpPHBIX pabOT OTpakaeTcs IOCIENOBATEIbHOCTh HM3YyYEHHS U
cojepkanusi Ouonorun B 5—9 kiaccax. B 5—7 knaccax ydaiuecss y3HarOT, 4eM JKHMBas IPHUpOJa OTIMYAETCS OT HEKHMBOM; IMOJIY4aroT OOIIue
NPEJCTaBICHUS O CTPYKType OMOJIOTMUECKOM HaykH, €€ HCTOpPUU M METOJaX HCCIIEOBaHMs, LAPCTBAX JXUBBIX OPraHU3MOB, Cpelax OOMTaHUs
OpPraHu3MOB, HPABCTBEHHBIX HOPMaX M NMPHHIMIIAX OTHOIICHHS K TPUPO/IC. YUalInuecs MOTyJaloT CBEACHUS O KJIETKE, TKAHAX M OpraHax, O mporeccax
KHU3HEEATEILHOCTH OPraHU3MOB, 00 YCIOBHAX JKU3HU U Pa3HOOOPA3UU KUBOM NPUPOIbI, @ TAKXKE O CTPOCHUH, )KU3HEESITEIbHOCTH 1 MHOT000Opa3uu
OaxTepuil, rpuOOB, pacTeHul 1 )KUBOTHBIX. OCHOBHOE coZiepKaHHE Kypca 8 Kjacca HallpaBJIeHO Ha OpMUpOBaHUE y 00y4aroIuXCsl 3HAaHUI U yMEHUN
B 00JaCTH OCHOB aHATOMMHM, (DU3MOJIOTMM M TUTHEHBl YEJIOBEKAa, pean3allii YCTAaHOBOK Ha 370pOoBbIM o0pa3 xwusHu. CojepkaHue Kypca
OPHEHTHUPOBAHO Ha YrIyOJeHHWE W pacIIUpeHHe 3HAHWH, OOYJaromMXCs O MPOSBICHWH B OpPraHU3ME YeJIOBEKa OCHOBHBIX JKM3HEHHBIX CBOWCTB,
NepBOHAYAJIbHBIE MPEACTABIECHUS O KOTOPBIX ObUIM MosyyeHbl B 5—7 kiaccax. OCHOBHOE cojepikaHue Kypca Ouojoruu 9 kiacca HOCBSIIECHO
ocHOBaM o00mieit Owonormu. OHO HampaBieHO Ha 0000mIeHHe OOIMPHBIX (HAaKTUYECKUX 3HAHWH W CIEHUAIBHBIX TPAKTHUECKUX YMEHHH,
c(OPMHPOBAHHBIX B MPEJBITYIINX KJIAcCaX, TECHO CBS3aHO C Pa3BUTHUEM OMOJIOTMYECKON HAyKM B IIEJIOM M XapaKTepU3yeT COBPEMEHHBIN yPOBEHb €&
pa3ButHa. OHUM U3 OCHOBHBIX MPHHIIUIIOB OCTPOCHUS MPOTPAMMBI SBISICTCS MPUHIUIT JOCTYITHOCTH. DKCIIEPUMEHTAILHBIC TaHHBIE, MTOJTyYeHHBIC
YUYaIIUMUCS TPH BBINOJHEHUH KOJMUYECTBEHHBIX OIBITOB, MO3BOJSIOT YYalIMMCS CaMOCTOSITENIbHO JIeNaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tomxomp1, 3aJ10’KEHHBIE B COJIEPKAHUE TIPOTPAMMBI Kypca, CO3/Ial0T HEOOXOUMBIE YCIIOBUS ISl CHCTEMHOTO YCBOCHHS YYAIIMMUCS OCHOB HAYKH, JUISI
obecriedeHnsl pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACUCTBUS 0OYUYEHHUS HA JIMYHOCTH yuaierocsi. opmMupyeMble 3HaHUS TOJKHBI CTaTh OCHOBOM
CHCTEMBI YOSKICHHIA IIKOIBHUKA, SIIPOM €T0 HAyYHOTO MHUPOBO33PEHHUS.

Conepxanne 00pa3oBaHus M0 rogaM o0yueHUs
(mpakTUYecKas 4acTh y4eOHOTrO COJep)KaHHs TpeIMeTa YCHJICHA MaTepHalbHOTEXHUUYECKOW Oa3oi meHTtpa «Touka pocray / meTckoro
TexHomnapka « KBaHTOpHyM», UCII0JIb3YEMOr0 IS pealln3aliii 00pa3oBaTeIbHBIX IPOrPaMM B paMKax MpenojaBaHus OMOIOTUN).

5 KJIACC 2022-2023 YYEFHBIH IO/l

1. Omauuue rscueozo om nexcusozo. (5 uacos).

MeTonpl M3Y4YeHHS JKUBBIX OPTaHMW3MOB: HAOINIOJIEHUE, W3MEpeHue, dKcrepuMmeHT. lIpaBuna paboTel ¢ OMONOrHMYECKUMHU TpUOOpaMU H
uHCTpyMEeHTaMH. OTIWYUTENbHBIC TMPU3HAKK J>KUBBIX OpraHu3MoB. OCOOEHHOCTH XHMHUYECKOTO COCTaBa >KMBBIX OPTraHW3MOB: OPraHUYECKUE H
HEOpPraHMYECKUE BEIIECTBA; MX Pojib B opraHm3Me. OOMEH BEIIECTB M MPEBpAIICHHUE HYHEPrUU — MPU3HAK KUBBIX OpPraHu3MoB. Poct u pa3Butue
opranu3moB. PazmHoxxenue. Paznpaxumocts. HaciencTBEeHHOCTh 1 U3MEHUUBOCTh — CBOMCTBA OpraHu3MoB. bruonorus kak Hayka. MeToabl u3y4eHust
JKUBBIX OPraHU3MOB: HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT.

2. Knemounoe cmpoenue opzanusmos. (5 uacoe).

Kretka — ocHOBa CTpOEHUS U KU3HENEATEIHHOCTH OpraHu3MoB. MHorooOpasue kieTok. CTpoeHue KIETKH: SApO, KIeToyHas 0001104YKa,
iasMaTHueckas MeMmOpaHa, HUTOIUIa3Ma, IUIACTUAbl, MUTOXOHIPHUH, BaKyoJld. XPOMOCOMBI. YCTPONCTBO YBEIMUUTEIbHBIX MPUOOPOB MU IMpaBUIIa



paboThl ¢ HUMHU. [IpUTOTOBICHNE MUKpOTIpENapaToB. M3ydeHne KIeToK pacTeHUH 1 )KMBOTHBIX Ha MUKPOIIpenaparax u ux onucanue. KieTku, TkaHu u
opransl. M3yueHne 0THOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB. MeTO/Ibl H3y4eHUSs KUBBIX OPTaHU3MOB: HAOIIOICHNE, H3MEPEHHE,
AKCIIEPUMEHT.

JlabopamopHvle u npakmuueckue pabomoi

1. 3HaKOMCTBO C MUKPOCKOTIOM.

2. PaccMaTpuBaHue o1 MEKPOCKOIIOM ITy3BIPHKOB BO3/1yXa.

3. PaccmaTpuBaHue o1 MUKPOCKOIIOM KJIETOK OJTHOKJIETOUHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB.

Onvimbsl, 8binoansemble 8 0OMAUWHUX YCI0BUAX

BripamumBanue miecenu Ha xjeoe.

3. AKusneoeamenvnocms opzanuzmos.(25 uacos).

Poct u pasButme opranusmoB. Pa3smHoeHue opraHuzMoB. becrnonoe u monoBoe pa3MHokeHue. [lonoBbie kieTku. OII0I0TBOPEHHE.
W3ydeHne opraHoB 1IBETKOBOTO pacTeHHUs. BereratnBHOe pa3MHOXEHHE KOMHATHBIX pacTeHui. [Iporecchl )kU3HeNeATeIbHOCTH PACTEHUN: MUTaHUE,
¢dorocuntes. [Iuranue >kuBOTHBIX. [IpUCTIOCOOICHNS JKUBBIX OPraHU3MOB K PA3JIMYHBIM cpeiaM OOMTaHus. B3anMOoCBs3h OPraHMU3MOB U OKpPY’KaroIIe i
cpensl. Ponp nmutaHus, TpaHCopTa BEIIECTB, YAAICHUS MPOIYKTOB 0OMEHA B JKU3HENEATEIbHOCTH KIETKU U opranu3dmMa. OcoO0eHHOCTH XUMUYECKOTO
COCTaBa >KMBBIX OPraHW3MOB: HEOPTaHWYECKHE M OPTraHWYeCKHEe BEIIECTBA, UX POJIb B OpraHm3Me. [Ipomecchl KU3HEeNesATeTbHOCTH OpPraHU3MOB.
Perynsimus mporieccoB kuzHeAesTenbHOCTH. OOMEH BelIecTB W TPEBpAIleHHe SHEPruu — MpPHU3HAK KUBBIX OpraHu3moB. [lumieBpie CBS3M B
skocucteme. Cpea — MCTOYHHMK BEIIECTB W JHEPruu. Ponb NbIXaHHWS B JKU3HEICSTEIBHOCTH KJIETKH W OpraHu3Ma. MeToabl M3y4eHHUs >KUBBIX
OpraHU3MOB: HAa0JIIO/ICeHUE, U3MEPEHUE, IKCIICPUMEHT.

Jlabopamophvle u npaxmuueckue pabomul

1. VI3yuyenue crpoeHust ceMeHH (acoiu (ropoxa).

2. PaccmaTpuBaHme KOpHEW pacTeHUH.

3. ¥YX07 32 KOMHAaTHBIMH PACTCHUSIMH U aKBAPUYMHBIMU PHIOKaMH.

4. HabmroieHne 3a pacxo/10M BOJBI U DJIEKTPOIHEPTUH B IIIKOJIE.

Onvimel, 8binoHsEMble 8 0OMAUWHUX YCIOBUAX

1. VIzy4yeHnune ucrapeHus: BObI INCTHSIMH.

2. V3ydeHue HampaBIeHUS pOCTa KOPHSL.

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

[lonatue OMONMOTMM KaK HAayKH, YTO TaKO€ «LapCTBO», >KM3HEHHBbIE (OPMBI pacTeHMH, OOTaHMKAa KaK HayKa O PAcCTEHUsAX, AUKOPACTYIIUE,
KYJbTYpPHBIE, J€KOPATUBHBIE, KOPMOBBIE, JIEKAPCTBEHHBIE PACTECHHUSI, TCHEPATUBHBIC U BET€TaTUBHBIC OPraHbl, BBICIINE U HU3IIUE PACTEHUS, COPOBEIE,
I[BETKOBbIC, CEMEHHbIE pacTeHus, opraH. [loHsaTHe KU3HEHHOH (OPMBI pacTeHuil; )Ku3HEHHbIE (JOPMBI PACTEHUH: 1€PEBO, KYCTApHUK, KyCTapHUYEK,
MOJIyKyCTapHUK, TpaBa. KieTka Kak OCHOBHAas CTPYKTypHas eauHuna pacteHus. CTpoeHHe pacTUTENbHOM KIETKH: KIETOYHAas CTEeHKa, SIpo,
IIUTOIIa3Ma, BaKyoJIH, TacTH bl JKu3HenesaTenbHoCTh KieTku. [lenenne knerku. Kierka kak »xuBas cuctemMa. OCOOEHHOCTH PaCTUTEIbHOM KIIETKH.
IlonsiTne 0 TkaHM pacTeHui. Bunabl TkaHeW: OCHOBHAs, IOKPOBHAs, MPOBOAAIIAsl, MeXaHWdyeckas. lIpuunHBl mosiBneHus TkaHeil. PactenHue kak
LIEJIOCTHBIN JKUBOM OPraHu3M, COCTOSAILIMHN M3 KIETOK M TKaHe. CeMs Kak opraH pasMHOXEHHUS pacTeHMH. CTpOeHHE CEMEHH: KOXypa, 3apOJbllll,



sHAocHepM, ceManonu. CTpoeHue 3apoabliia pacteHus. JIBy10jbHbIE U 0IHOA0NbHBIE pacTeHus. [Ipopactanue cemsiH. IIpopocTok, ocoOeHHOCTH €ro
CTpoeHHUs. 3HAUCHHE CEMSIH B MPUPOJIE U KU3HU YeJIOBeKa. 3HAUCHUE BOJIbI M BO3/YyXa /I NMPOPACTaHMs CEMsH. 3alacHble MUTATEIbHbIE BEIIECTBa
cemeHu. TemneparypHble ycinoBus popacTtanus ceMsiH. Ponb cBeta. Cpoku 1oceBa ceMsH.

Opranbl pactenmii. (6 1)

Tunsl KOpHEBBIX cucTeM pacTeHHid. CTpOeHHE KOPHS — 30HBI KOPHS: KOHYC HapaCTaHHs, BCACBIBAHUS, NTPOBENEHUS, JEJeHus, pocTa. PocT
KOpHsI, reoTponu3M. Bunonsmenenust kopHeil. 3HaueHrne KOpHEW B IPUPOJIE.

IToGer kak cnoxnast cucrema. Ctpoenue nobera. CtpoeHue nouek. BereraTtuBHasi, 1BeTouHas (reHepaTHUBHas) MOYKH. Pa3BuTHEe U POCT
no0eroB u3 nmouek. [Ipumunka u naceiHkoBanue. Crsiiye MouKku.

BHueminee ctpoenue nucra. BHyTpenHee ctpoeHue nucta. THIbI )KUiIKoBaHUsS JTHCTheB. CTpoeHne W (YHKIMU YCTHUI. 3HAUYEHHUE JINCTA JUIS
pacteHus: GOTOCUHTES, UCIIapeHue, ra3000MeH. JlucTonas, ero poib B )KU3HU pacTeHUs. BunonsmeHeHus TMCThEB.

Buemnee crpoenue crebna. Tumbl crebneil. Buyrpennee crpoenue crebnss. dyHkuuu crebns. Bugonsmenenust cteOnst y HaJ3eMHBIX U
MOA3EMHBIX ITOOETOB.

[[BeToK Kak BUIOM3MEHEHHBIH YKOPOUYEHHBIH MOOEr, pa3BUBAIOLIUIICS U3 reHepaTHBHOM mouku. CtpoeHue 1BeTKa. Ponib 1BeTKa B KU3HU
pacTeHus. 3HaueHUE MECTHKA U ThIYMHOK B IBeTKe. CouBerus, ux paszHooOpasue. llBereHue u omnbuieHue pacteHuil. OmbUleHHE Kak YCIIOBUE
omIooTBOpeHus. THrbl onbuleHus (MepekpecTHoe u camoornblieHue). [lepenocunku nbuiblel. BeTpoornsuieHue.

Crpoenue miona. PazHooOpasue ionos. [[BeTkoBbIe (IOKPBITOCEMEHHBIC) pacTeHHs. PacpocTpaneHue TUIOI0B U CEMsIH. 3HAYCHHE IIJI0JIOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

OCHOBHBIE NPOIIECCHI KU3HEAESATEIbHOCTH pacTenuii. (6 1)

Boma kak Heo0XoauMoe YCIIOBHE MHHEPAJbHOrO (NMOYBEHHOTO) MHUTaHHA. VI3BliedeHHME pAacTEHHEM W3 TOYBBl PACTBOPEHHBIX B BOJE
MUHEPATBHBIX colied. DYHKIMS KOpPHEBBIX BOJOCKOB. [lepemerieHre BOAbI MU MHUHEPAIbHBIX BEIIECTB MO PACTECHHUIO. 3HAUEHHE MHUHEPAIHLHOTO
(moyBeHHOTO) MUTaHUs. TUNBI yIOOpPEHWH W WX POJb B KU3HU PACTCHUS. DKOJOTMYECKUE TPYIIBI PACTEHUH IO OTHONICHHIO K BOJE Y CIIOBHUS
00pa3oBaHMsl OPraHUYECKUX BEIIECTB B pacTeHHH. 3esi€Hble pacTeHHs — aBTOTpodsl. ['erepoTpodsl kKak MOTPeOUTENH TOTOBBIX OPTraHUYECKUX
BemiecTB. 3HaueHue (oTocuHTe3a B mpupone Ponb apixaHus B Ku3HM pacTeHuil. CpaBHUTENbHas XapaKTEPHCTUKA IPOIECCOB MABIXaHUS U
dorocunTe3a. OOMEH BEIIECTB B OPraHM3Me KaK Ba)KHEHIINN MpU3HAK >KU3HU. B3anMOCBs3b mpolieccoB abIxaHus U (potocuHTe3a PazMHOXKEeHHE Kak
HE00X0MMOE CBOMCTBO >KM3HHM. THMBI pa3sMHOXEHHs: Oecnojioe U mojoBoe. becnonoe pasMHOXKEHHE — BETETATUBHOE M Pa3MHOKEHUE CIIOPAMHM.
I'maBHasi 0cOOEHHOCTH MOJIOBOTO pa3MHOKeHUsl. OCOOCHHOCTH OIUIOIOTBOPEHUS Y LIBETKOBBIX pacTeHui. [[BoitHoe oruogorBopenue. JloctukeHus
oreyectBeHHOro yu€Horo C.I'. HaBammna XapakTepHble 4epThl NPOLIECCOB pOCTa M Pa3BUTHsS PACTEHUU. OTalbl MHAMBUAYAJIBHOTO pa3BUTHS
pacTeHuid. 3aBUCUMOCTH MTPOLIECCOB POCTA U PA3BUTUA OT YCIOBHI cpebl odutanus. [lepuoanyHoCTh NpOTEKaHUs KU3HEHHBIX npoiieccoB. CyToyHbIE
Y CE30HHBIE PUTMBI. DKOJIOrH4Yeckre (pakTopbl: a0MOTHYECKHE, OMOTHYECKHE, aHTPOTIOTCHHBIC, X BIUSHUE HA )KU3HEACATEILHOCTh PACTCHUH.

MHoroo0pa3ue 1 pa3BuTHE PACTUTEIbHOI0 MHUpA.

(10 v)

[IpoucxoxaeHne Ha3BaHUN OTACNBbHBIX pacTeHui. Knaccudukanus pacrennit. Bun kak enunania kinaccudukanuu. Haszanue Buga. ['pynms
napcrtBa Pacrenus. Ponb cuctemMaTuky B M3y4eHUU PACTEHUN

Oo6mas xapakrepuctuka. CTpoeHHe, pa3MHOXEeHHE Bojopociieil. PasnoobOpasue Bogopocneit. Otnensi: 3enéusie, KpacHsie, Bypsie Bogopociu.
3HaueHue Bojopocieil B mpupoje. VMcnonas3oBanue Bogopociei yenoBekoM MoXOBHUIHbIE, XapakTepHble uepThl cTtpoeHus. Knaccel: [leuéHouHuKN 1



JlucrocrebenpHble, X OTIWYMUTEIbHBIE uYepThl. Pa3zMHOKeHHE (Oecrnosoe M IMOJ0BOE) M Pa3BUTHE MOXOBHJIHBIX. MOXOBUIHBIE KaK CIOpPOBBIE
pacTeHus. 3HaueHUE MXOB B IIPUPOJIE U )KU3HU 4yesloBeka. MoxoBuiHbIe 3a0aliKalbCKOTo Kpasi.

XapakTepHble UYepThl BBICIIMX CIIOPOBBIX pacTeHuidl. UepenoBaHUE TMOJOBOTO U OECHOIOro pa3MHOXKEHHs B LUKIE pa3BuTus. OoOmias
XapakTepucTuka otnenoB: [lnmayHoBuaHble, XBOlIeBUAHbIE, [lanOpOTHUKOBUAHBIE, X 3HAUYEHHWE B NPUPOJE M KU3HU denoBeka. [IpencraBurenu,
MpoM3pacTarolIie Ha TeppUTOpHH 3abalKalbCKOro Kpasi.

OO6mras xapakTepuUCTHKA TOJIOCEMEHHBIX. Paccenenune roioceMeHHbIX M0 MoBepxHOCTH 3emitd. OOpa3oBaHUe CEMSIH KaK CBUIECTEIILCTBO OoJiee
BBICOKOT'O YPOBHSI Pa3BUTHsI TOJOCEMEHHBIX IO CPaBHEHHIO CO CIOPOBBIMU. OCOOEHHOCTH CTPOCHMS W Pa3BUTHUS MpeacTaBUTeNel kiacca XBOMHbIE.
I'onocemennsie Ha TeppuTopun 3abalikanbckoro kpas. MIx 3HaueHue B MpUPOJIE U )KU3HU YEIOBEKA

OcoOeHHOCTH CTPOEHMSI, pa3MHOKEHUS U pa3BUTHsl. CpaBHUTENbHAS XapaKTEPUCTHKA MOKPHITOCEMEHHBIX U TOJOCEMEHHBIX pacTeHuil. bonee
BBICOKMI YpOBEHb pa3BUTHS IOKPHITOCEMEHHBIX [0 CpPAaBHEHHUIO C TOJOCEMEHHBIMM, JIydllas MPUCIHOCOOJIEHHOCTh K PA3JIMYHBIM YCIOBUIM
OKpyXkarorieil cpeapl. PazHooOpas3ue XU3HEHHBIX (OPM MOKPHITOCEMEHHBIX. XapaKTepucTuka kinaccoB J[BynonsHbie 1 OHOMONBHBIE PACTEHUS, UX
POJIb B IPUPOJIE U KU3HU dyenoBeka. OXpaHa peKUX U UCUE3al0INX BUI0B

Oo6mas xapaktepuctuka. CemeiictBa: Po3zonBetHsle, MoTbsuibkoBble, Kpecronsetnsie, [lacnénossie, CnoxxHorBeTHbIE. OTINYUTETHHBIC
MpU3HAKU CEMEMNCTB. 3HaUE€HUE B MPUPOJIE U KHU3HU ueroBeka. CelbCKOX035CTBEHHbIE KYJIbTYPbI

Oobmas xapaktepuctuka. CemeiictBa: Jluneitnsle, JIykoBble, 3naku. OTIMYUTENbHbIE MPU3HAKU. 3HAu€HHE B NPHUPOJE, KU3HU YelOBEKa.
['oToBHOCTh K mEpexoqy K caMOOOpa30BaHMIO Ha OCHOBE Y4YeOHO-TIO3HABATEJIbHOM MOTHBAIMM B XoJ€ paboThl HaJ mHpoekToM. PopMupoBaHHE
CIOCOOHOCTH K CAMOPA3BUTHUIO, TMYHOCTHBIX MPEICTABICHUH O LIEHHOCTH MpHUpobl. cKimounTenbHas posib 37aKOBBIX PACTEHUN

[Tonstue 06 »BomronMu >xkuBoro mupa. IlepBeie oburarenu 3emmnu. VcTopus pa3BUTHS pacTUTENHHOTO MHpa. Bhixoa pacteHuii Ha cymry.
XapakTepHble 4epThl NPHUCIOCOOJEHHOCTH K Ha3eMHOMY oOpasy »xu3Hu. H.M. BaBuioB o pesynabTarax 3BOJIONMM PACTCHUH, HAMpPaBIseMOMN
yenoBekoM. OXpaHa peKUX U UCUE3aolUX BUJIOB.

Hctopust mporcxoxkaeHusl KyJIbTypHBIX pacTeHHi. 3Hau€HHE HCKYCCTBEHHOTO OTOOpa M cenekiuu. OCOOCHHOCTH KYJIbTYPHBIX PACTEHUH.
Llentpsl ux npoucxoxaeHus. Paccenenue pacrenuil. CopHele pacTeHus, UX 3HaueHue. [IpeacraBuTenu KyabTypHBIX pacTeHuil 3a0aiikanbs.

Haper Craporo Cseta (miieHuua, poxb, Kamycra, BUHorpaa, 0anaH) u Hosoro Ceera (kaprodenb, TOMat, ThikBa). McTopus UM LEHTPHI UX
MOSIBJICHUA. 3HAaYEHUE PACTECHUM B )KU3HU YEJIOBEKA.

Ipupoaubie coodmecrna. (3 4)

[TonsTre o mpupoaHOM coobmiecTBe (OmoreoreHo3e, skocucteme). B.H. Cykadu€B o CTpyKType MPUPOAHOTO COOOIMECTBA B (DYHKIIMOHATTLHOM
Y4acTUHU JKUBBIX OpraHu3MoB B HEM. KpyroBopoT BellecTB M MOTOK SHEPrHHM KaK TIJIaBHOE YCJOBHE CYIECTBOBAHHS MPUPOAHOTO COOOIIECTBA.
COBOKYIHOCTh JKMBOTO HACEJIEHHUS NPUPOAHOTO coodmiecTBa (OmoueHo3). YcmoBus cpensl oburtanust (Omotom). Pomb pacteHuii B MPUpPOIHBIX
COOO0IIIECTBAX.

SIpycHOE CTpOEHHE MPHUPOTHOTO COOOIIeCTBA — HAJA3€MHOE M MOA3EMHOE. YCIIOBUS OOMTaHMS pacTeHHU B OMoreoreHosze. MHoroo0Opasue
(bopM KUBBIX OPraHU3MOB KaK CII€JCTBUE SIPYCHOTO CTPOEHUS IPUPOIHBIX COOOIIECTB

[lonsiTre 0 cmMeHe npupoAHbIX cooOuecTB. [IpuUMHBI CMEHbI: BHYTPEHHUE U BHEIIHKUE. EcTecTBEHHbIE U KYJIbTYpHBIE IPUPOIHBIE COOOIIECTBA,
UX 0COOEHHOCTH U pOIib B brocdepe.

Heo0xonuMocTh MEpONIPUSITUI IO COXPAHEHUIO MTPUPOIHBIX COOOIIECTB.

3akpenienue. (4 4)



[loBTopenue marepmana: ['maBa 1- Hayka o pacteHmsax — Oortanmka; ['nmaBa 2- opranpl pacteHuit; ['maBa 3 — OCHOBHBIE MPOIIECCHI
KHU3HEAEATEIbHOCTH pacTeHUi; I 1aBa 4 — MHOrooOpasue U pa3BUTHE PACTUTENLHOrO MHpa; ['1aBa 5 — npupoaHbIe COOOLIECTBA.

7 KJIACC 2022-2023 YYEFHBIH IO/l

300n02un — nayka o smcueomnuix. (5 u)

30050THsA — CHUCTEMa HAaYK O KUBOTHBIX. Mopdonorus, anHaToMus, PU3NOIOTHS, YIKOJIOTHS, MaJCOHTONIOTHS, 3ToNoTHs. CXOJICTBO U Pa3Iuyue
KUBOTHBIX U pacTeHuil. Pa3HooOpasue u 3HaueHue KUBOTHBIX B IPUPOJIE U KU3HH YEIOBEKa

Mecta oOuTaHMs; XHIITHUYECTBO, TAPA3UTHU3M, KOHKYPEHIIUS, CAMOMO3, pACTUTEILHOSAHBIC, XUIITHBIC )KUBOTHBIC, MMaIaJIce/Ibl; MAPA3HUT U
XO0351H; OUOIIEHO03, DKOCUCTEMA, TTUIIIEBBIC CBS3H, MTPOIYIIEHTHI, KOHCYMEHTHI, PeyIICHThI, KPYTOBOPOT BEIIECTB.

Knaccudukanus, cucteMaTudeckue TPYIIbL: [apcTBO, TUII, KJIAcC, OTPS, CEMENHCTBO, PO, BHI, TOMYIIALUS, apear.

Kpachast kaura, 3anoBeIHUK, OXpaHa >KUBOTHBIX, MPSIMOE U KOCBEHHOE BO3/ICUCTBHE YEJIOBEKA HA TIPUPOJTY.

IIpoucxoxaeHue 30010ruu Kak Hayku. ['J1aBHbIE IEpBOOTKpBIBaTENU. Ponb sKcnequuuii B U3y4E€HUU >KMBOTHOIO Mupa. BakHelinue drtaribl
pa3BUTHS HAyKH 300JI0THH B Poccum.

Cmpoenue mena yxcueomnuix (4 u).

Knerka, MmemOpana, riuTormiasma, BaKyoJib, AP0, XpOMOCOMA, OPTaHOU/IbI, KJICTOYHBIHN IICHTP.

TkaHu: aUTENUATBHBIE, COCUHUTENbHBIE, MBIIIICUHbIE, HEPBHBIC; XPSAIIU, KOCTH, CYXOKUJIUs, CBSI3U, KPOBB; I1a/IKasi MbIII€YHAsl TKaHb,
MONEPEYHO-TI0JI0CaTasl MbIILIEYHAsl TKaHb; HEHPOH.

Oprasbl, CHCTEMBI OPTraHOB; OMOPHO-ABUTATEIIbHAS, JbIXaTelIbHAas, TUIIeBapUTENIbHAs, KPOBEHOCHAS, BBIACIUTEIbHASL, HEPBHAS, SHIOKPUHHAS,
M0JI0BA; pedeKchl: 0€3yCIIOBHBIN, YCIOBHBIN; HHCTUHKT; CAMMETPUS: JIy4eBasi, TBYCTOPOHHSIS.

Hoouapcmeo Ilpocmeiiwue (5 u).

[Toamapcteo IIpocreiinme; 0MHOKIETOYHBIE, KOJIOHHAIBHBIC, OPTaHU3MBI, aMe0a MPOTEH; KJIIeTKa — CAMOCTOSITEJIbHBIA OPTaHU3M; IIUTOIIA3Ma;
JI0’)KHOHOXKA, COKpATUTENbHAs BaKyOllb; pa3MHOKEHUE OECII0NIOe; MUCTa; Pa3ApaKuMOCTh.

KryrukoHoctpl; 6a3anbHOE TEINbIIE, KJICTOUYHBIN POT; COKpPATHTENIbHAS BaKyOJlb, PO, XJIOPOIUIACTHI, TUIIIEBAPUTEIbHAS BaKyOJIb;
aBTOTpO(pHOE U reTepoTpOodHOE MUTAHUE; KOJIOHUATBHBIE (DOPMBI; JOYEPHUE KOJIOHUH; PAa3MHOKEHHE: OECIION0e U MOJIOBOE.

PecHrukm, TPUXOIUCTHI, KJIETOYHBIN POT, KJIETOYHAS TJI0TKA, COKPATUTEIbHBIE BaKyOJH, OECIoioe pa3MHOXKEHHUE, TTOJIOBOU MPOIIECC,
KOHBIOTALIUA.

Crpoenue tena nadyzopuu Ty(penbku, CTpoeHue BHYTPEHHUX opraHoB. [lepenBmkenue tena nndyzopuu. Peakius Ha pazapakeHue.

Tunbsl MpoCcTeUIINX KUBOTHBIX: CAPKOJIOBBIC, KT'YTHKOHOCIBI, HH(PY30pUH, CIIOPOBUKH U Jp. MPOCTEHIIne-mapa3uThl. [[peBHue mpocTeime.
[ucra, nu3eHTEpus, MAISPUSL, SPUTPOLIUTHI.

Hooyapcmeo Muozoknemounsie scusomnote (3 u).

[ToauapcTBO MHOTOKJIETOUHBIX KMBOTHBIX; THUI KUIIEYHOIIOJIOCTHBIX; JIy4€Basi CUMMETPHS; SKTOIepMa, SHTOJAEpMa, ME30rJjesl, HEpBHAs CETh;
0e3ycnoBHBIN pedIeke; pa3apakKMMOCTh; PEereHEPAIINs; TIOYKOBAHNE; Pa3AeIbHONOIOCTh; TepMadpOIUT.

Kuznennslie hopMbl, THAPOUIHBIE, TOTUI, MEy3a, KOPAJUIOBbIE MOJHIIBI, CHU(ONIHBIE METY3HI.

Tun: ITnockue uepsu. Kpyenvie uepeu. Konvuamute uepeu (6 u).



Tun Ilnockue yepBU; IBYCTOPOHHSISI CAMMETPUS; KOKHO-MYCKYJIbHBII MEIIOK; MApEHXUM; TJI0TKA, CPEIHSSI KUIIKA, TOJIOBHbIE HEPBHBIE Y3JIbl,
IIPOJIOJIbHBIE HEPBHBIE CTBOJIBI, OpraHbl OCS3aHMs; MYXCKas I0JIOBas CHUCTEMa: CEMEHHHUKH, CEMSIPOBOJBI; JKEHCKAasl MOJIOBas CUCTEMa: SIMUHUKH,
AWLEBOABI; KJIacC PeCHUUYHBIE YEPBH.

Knacc Cocanpmuku (TpeMartonsl); kiacc JleHTouHble uepBH (LIECTOABI); SHIONAPAa3UThl; NApa3sUTHU3M; LUK Ppa3BUTHSA; MapasuT;
IIPOMEXKYTOYHBIN XO351MH, OKOHYATEIbHBIN XO35HH.

Tun Kpyrnele yepBu; Kiacc HEMaTObl; TMIOJAEPMAa, KYTHKYJa, KOKHO-MYCKYJIbHBIH MEIIOK; aHAJIbHOE OTBEPCTHE; HEPBHBIE CTBOJIBI;
Pa3aesbHONONIOCTb.

Tun Konbuateie yepBu: Kiacc MHOTrOIETUHKOBBIE YEpBH;, Kiacc MallOIIETUHKOBbIE YEpPBM; CErMEHTHI (KOJIblia), BTOPUYHAS IOJOCTh
Tena(1esoM), Me30epMa, THAPOCKEIET, NapONoAUN, MBIIIIbI: ONEPEYHbIe, MPOAOIbHbIE, XUTUHOBBIE 3yOIlbl, BBIICIUTEIIbHBIE TPYOOUKH, HEPBHBIE
y3J1bl, HApHBIM OPIOIIHON HEPBHBIM CTBOII.

Kitacc MarnomernHKkoBbIe UepBY; IIETUHKH, KEJIE3UCThIE KJIETKH, MYCKYJaTypa; IJI0TKa, MUIIEBOJ, 300, MyCKYJIbHBIN JKETYyJ0K, 3aHss KUIIKA,
CBETOYYBCTBHUTENbHBIE KIIETKH.

BuyTtpenHee 1 BHelIHee cTpoeHue Tena Tuna KonbyaTble yepBy Ha MpUMepe JOXKAEBOT0 YepBs. 3aKkperieHue yMEeHU paboTbl ¢ MUKPOCKOIIOM,
MUKpOIpenapaTaMu.

Tun Monntocku (6 u).

Tun Mommocku, ninu Msrkoresnsle; IByCTOPOHHEE-CUMMETPUYHBIE, aCHMMETPUYHBIC; IEPIAMYTp, FOJI0Ba, HOra, MAaHTHs, MAaHTHIHHAS MIOJIOCTD,
TepKa, )KaOpbl; HE3aMKHYTasi KPOBEHOCHAsI CUCTEMA; INYMHKA-TIAPyCHHUK.

Knacc bproxoHorue MOJIIOCKH, MM YIUTKU: OOJNBIIONW MPYAOBHUK, TOJIBIM CIM3€Hb; FOJ0BA, HOrd, MEIIKOBUAHOE TYJIOBHILE, MAHTHs, TE€pKa,
MaHTHITHasI TOJIOCTh, JIeBas MMOYKa, HEPBHBIE Y3JIbl; TepMadPOIUTHI.

Knacc JIBycTBOpUaThle MOJUIIOCKH; TENO JBYCTOPOHHEE-CUMMETPHUYHOE; OuCCyC, CU(POHBI, MYCKYJIbI-3aMbIKaTeIH, 3yObl, 3aMOK; >KHUBOTHBIE-
¢bunbTpaTOpHl; *KaOpHI, cepale, ABa MpeAcepaus, KeIyJoueK, apa MoveK, TPU Mapbl TAaHTJIMEB, HEPBHBIA CTBOJ, MEpIaMyTp, XKEMUYYT; JTUUMHKA-
MapyCHUK.

BuemiHee n BHYTpeHHEE CTPOEHHE Teja JBYCTBOPUYATHIX MOJUIIOCKOB. 3aKpEIUIEHHE YMEHHUH paboThl ¢ MUKpONpenapaTraMi, 3aKpersieHue
yYMEHUH paboThl ¢ GMOJIOIHYECKHM PUCYHKOM.

Kiacc ['onoBoHOrHME MOJITIOCKH; POTOBBIE YEIIOCTH, MYCKYJIHCTas TJIOTKA, SI3bIK, TEPKA, SJIOBUTHIE CIIOHHBIEC JK€JI€3bl, YEPHUIBHBIH MEIIOK;
MO3T; 3aMKHYTasi KPOBEHOCHAs CHCTEMa; MOJIOBON TUMOpU3M, criepMaTodopsl.

Tun Ynenucmonozue (7 u).

Knacc pakooOpasHeie; j)kecTKasi KyTHKYJIa — HaHIUPb, JIMHBKA; TOJIOBOTPY/Ib, OPIOIIKO, HOTOUYEIOCTH, XOAUIbHBIE HOTH, KICIIHH; CMEIIaHHAs
IOJIOCTh TeJIa, reMOoJIUM}a, 3eJIeHbIe JKeJIe3bl; OKOJIOITIOTOYHOE HEPBHOE KOJIBIO, OpIOIIHAS HEPBHASI LIENIOYKA; CJIOXKHbIE ((haceTouHbIe) Ii1a3a.

Knacc I[TaykooOpa3Hble; roJoBOTPYb, OPIOLIKO; JETKUE, TPAXEH, XEIHIEPhl, HOTOIIYNalbla, XOIMWIbHBIE HOTH, MPOCTHIE TJIA3KH COCYIIUH
POTOBOH ammnapart; MayTHHHbIE O0POIaBKH, NAyTHHA; BHEKUIIIEYHOE MHIIEBApEHNE, MAJIBITUTUEBBI COCY/Ibl; KOKOH.

Kinacc Hacexomble; XUTHHOBAs KyTHKYJIa; TOJ0Ba, I'Py/ib, OPIOIIKO, CIOKHBIE IJ1a3a, MPOCThIE IJ1a3KH, Mapa YCUKOB, TPU Hapbl HOT, KPbUIbS;
HOTY — XOAWJIBHBIE, NIPbITaTENbHbIE, IIJIaBATEIIbHBIE, KONATENIBHBIE; KETYAO0K KEBATECIIbHbIN; Tpaxeu, AbIXajblia; KPOBEHOCHAs CUCTEMa HE3aMKHYTasd;
MaJIbIIUTUEBBI COCY/IBI.

Henonnoe mnpeBpareHue: sifio, JuUuuHKa, B3pociioe HacekoMoe (orpsiael Ctpekosbl, [Ipsimokpsuible, PaBHOkpbuible, Kiomsl); momnHoe
IpeBpalleHue: U0, TMUNHKA, KYKOJIKa, B3pociioe HacekoMoe (oTpsaasl Yenryekpouible, KecTkokpbuible, J{Bykpouibie, [lepenonyaTokpalibie).



OO61ecTBeHHbIE HaceKOMble. MeoHOCHas muena, paboyas myesa, MaTKa, TPYTHU; TYTOBBIN LIEJIKOIPSII; IPEHAa, KOKOH, LIEJIK, MEIOBBIN 300K,
MeJ1, BOCK, COThI, IEpra; MHCTUHKT.

MeTto61 60pEOBI C BpeHBIMU HACEKOMBIMU: (PU3UUECKHE, XUMHUUECKHE, arpOTEXHIUUECKHUEe, OMOIOTHYECKHE.

Tun Xopoosvie (6 u).

Becuepennble; uepenHbie, WK MO3BOHOYHBIC; OCEBOW CKEJIET, XOpJ1a; SHTOAEPMA, SKTOJIEpMa, Me30JiepMa, HepBHas TpyOKa, MUIeBapUTEIbHAS
TpyOKa, TJIOTKa, >kKaOepHble OTBEPCTHUS; BTOPUYHOPOTHIE, JABYCTOPOHHE-CUMMETPHUYHBIC; AaHAIBHOE OTBEPCTHE; CEpALle, OcCsS3aTelbHbIE KIIETKHU,
CBETOUYBCTBHUTEJIBHBIC IIa3KH, KAMWILISIPBI, BBIICIUTENbHBIE TPYOOUKH; IMUHUKH, SIMIIEKICTKH, CEMEHHUKH, CTIEPMAaTO30UIbI.

XpsiieBble pbIObI, KOCTHBIE PBIOBI; BHYTPEHHHM CKEJET, XpPsIll, KOCTb;, TOJIOBA, TYJIOBHUIIE;, XBOCT; KOXa, YeIllys, CIH3UCTBIC >KENe3bl;
OTBEPCTHS: aHAJIbHOE, MOYEBOE U TIOJIOBOE; IUIABHUKMU: HEMAPHBIE U NIapHble; OOKOBAas JIMHUS; YEIIOCTH, HO3/IpH, IJ1a3a, BHYTPEHHEE YXO.

[To3BoHOUHUK, pebpa, MO3rOBOM dYepen, CKeleT HEMapHbIX M MapHbIX IUIABHUKOB, CKEJET IMOSICOB, CKEJIeT CBOOOAHOW KOHEYHOCTH;
IJIaBATENbHBIN MY3bIPh; JBYXKAMEPHOE CEPJLE M3 MPEACEPArs U KEIIYJOYKOB; TOJIOBHOM MO3T: MEPEIHUM, TPOMEKYTOUHBIN, CPEAHUN, MO3KEUOK,
MIPOJIOJITOBATHIM, CIMHHOW MO3T; MOYKH, MOYETOYHUKH, MOYEBOU ITy3bIPb.

Pa3nenbHOMONBIE JKUBOTHBIC; SIMUHUKH, WKPUHKH, MOJIOKH, CEMEHHMKH, CIEPMATO30MJIbl; >KUBOPOXKIECHUE, MWIpPALMs, HEPECT, Haryl,
MIPOXOTHBIE PHIOBI.

XpsimeBsie peiObI (akyisl, ckatbl); Koctabie peiosr: JIyuenepsie (Koctucteie, OcerpoBrie), Jlonactenepsie ([Boskoapimamme, Kucrenepeie).

Pr160710BCTBO; cenbaeoOpa3Hble; akKIMMaTH3alUs; PIOOBOACTBO MPYAOBOE, AKBAPHYMHOE.

Knacc 3emnosoonsie, unu Am¢puouu (4 u).

Knacc 3emuoBomnbie, win Am¢puOUM; cTpoeHHEe ckenera 3eMHOBOJHBIX, KPOBEHOCHAs CHUCTEMa, MHUIIeBapUTENIbHAs, BbIACIUTENIbHAS,
JpIXaTenbHas, HepBHas. [1naBaTenpHas nepenonka, 0apabaHHas NEPETIOHKA, CIE3HbIE JKEJIEe3bl.

[MumeBaputenbHas cucTeMa: JABEHALATUNIEPCTHAS KUIIKA, TOHKUHA KHUIIEYHHUK, TOJCTHIM KHUIIEYHUK, KJIOaKa; ra3000MeH: JIETKUE, BIa)KHAs
KOXa; KPOBEHOCHAsl CHUCTeMa: Cepille TpexKamMepHoe (IBa Npeacepaus, OAUH JKEIyJOo4yeK), JBa Kpyra KpOBOOOpalleHHs, CMEIIaHHas KpOBb;
MOJTyIIApHsI IEPEAHETO MO3ra; XOJIOAHOKPOBHBIE )KUBOTHBIE.

['00BOI JKM3HEHHBIN UK, OLETICHEHNE; Pa3BUTHE C MPEBPALLEHUEM; CEMEHHUKH, SIMUHUKH, UKPUHKH, TOJI0BACTUKU. OTpSAAbl 36 MHOBOJHBIX:
becxBocteie, XBocTaThle, be3Horue; perenepanus.

Knacc Hpecmuvikarowguecs, unu Penmunuu (3 u).

Krnacc Ilpecmbikaromuecs (mnu PenTtunum); rosiosa, TyJlIOBHUIIE, /IBE Mapbl KOHEUHOCTEW; cyxas Koxa, poroBas 4ellys; JUHbKA; pOTOBBIE
IIUTKH; OOOHSATENbHBIC OPraHbl, IMOJABIKHBIE BEKH; pEreHepalusi; MBIIIENOK, aTiaHT, 3MHCTpodeil; OTHenbl CKeleTa: IIeHHbIN, TYJIOBUIIHBIN,
KPECTIIOBBIH, XBOCTOBOM; pedpa, TpyaHast KIeTKa.

[MummeBapenue: ciaroHa, )KETYTOYHBIN COK; SITIOBUTHIN 3Yy0, sITIOBUTHIC JKEJIE3bl; TEPMOJIOKATOP; TOPTaHb, Tpaxes, OpOHXU; AYTH aOPThI, JIETOUHAS
apTepusi, CIMHHAs aopTa; MOYeBasi KUCJIOTa; KOI'TH; CIISYKa.

Otpsnel: SAmepunst, 3men, Kpokomgmnsl, Yepenaxu; mpo3padyHble POTOBbIE BEKH; KOCTHBIM MaHIUpb. [IuIeBbie CBA3M, MICHUCThIE TyOBI,
KOXHBIE JK€JI€3bl, TOTIOJIHUTEIbHBINA TEMHBIH IJ1a3; APEBHUE PENTUINH: KOTHII03aBPhl, JUHO3aBPbI, 3BEpO3yObIe; )KUBOE UCKOAEMOE — raTTepHsl.

Knacc IImuuwt (8 u).

[locTosiHHas TemmepaTypa Teja; MMIpalMM; KIIOB, HAIKIIOBbE, MOJKIIOBbE; KOMUMKOBAsl JKeje3a; Mepbsi: KOHTYPHbIE, IyXOBbIE, IyX;
CTEp)KEHb, OUMH, OIlaxayo, OOPOIKH MEPBOI0 U BTOPOTO MOPSAIKA, KPIOYOUKH.



CpacTtaHue ¥ MHEBMaHMYHOCTb KOCTEH; CIIOKHBIM KpecTel; KOCTH TpyOuaThle, BO3IYIIHbIE MOJOCTH, OTKPHITHIN Ta3; MOKPBITHIE CKOPIYNON
Sif11a; IIeBKa, MPsHKKA, KWJIb, TPY/IMHA; OOJIBIINE TPYAHBIC MBIIIIbI, TOAKITIOYNYHBIEC MBIIIIIBI, ITUHHBIE CYXOKUITHSI.

Ctpoenne u (QyHKUIUU MUIIEBAPUTEIBHON CUCTEMBI, JBIXaT€IbHOW CHCTEMBI, KPOBEHOCHOI CHCTEMBI, HEPBHON CHCTEMBI; OpraHbl YYBCTB,
CUCTEMa OpraHoB BhIIeNeHUs. OOMEH BEIIECTB MEXK/y OPTaHU3MOM U CPEIOM.

Krytuku, ninn xanassl; O€NOK, KENTOK; SilleBON 3y0; 3apOABIIIEBBIH TUCK; 000JOUYKU: CKOPIYIIOBAs, 3apObIlIeBasi; BEIBOJIKOBHIE U
MITEHI[OBBIE MTHIIBI.

["'010BOI KU3HEHHBIN LIUKII: pa3MHOKEHUE, THE3JOBAaHUE, TTOCIETHE3/10BbIE KOUEBKH, MUTPAIIMH, 3MMOBKA; pUTYyaJIbHOE MOBEJCHHUE, KOJIOHUH,
HaCH>KMBaHME, TOKOBaHHUE, CMEHA ONEPEHHUS; OCE/IIble, KOUYIOLIUE, IEPEIEeTHbIC NTHIIBI.

DKOJIOTUYECKHE TPYMIBI IO MECTaM OOMTAHWS: MTHIBI JIeca, OTKPBITBIX MPOCTPAHCTB, BOJOEMOB, MX MOOepexuid U OO0JOT; 1Mo crocodam
MUTaHUS: PACTUTEIbHOSIHbIE, HACEKOMOSIIHbIE, XUIIIHbIE, BCESTHBIE.

OXOTHUYbE-TTPOMBICIIOBBIE, JOMAIITHUE NTHUIIBI; OaHKUBCKas (KyCTapHUKOBAs) KypuIla, KPSKBa, CEPbIi I'yCh, CyXOHOC; apXEONTEPHKC.

Knacc Maexonumarowue, unu 3eepu (10 u).

JInueBol ¥ YepenHou OTIEIbI IOJIOBbI; IIEPCTh; BUOPUCCHI; JKEJIE3bl: CIIE3HbIE, CalbHbIE, IOTOBbIE, TaXy4yne, MICUYHbIC; KPYIHBIA U CIOXKHBIN
TOJIOBHOM MO3T; MAPHBIE KOHEYHOCTH, PACIIOJIOKEHHBIE MO TYJIOBHUIIIEM.

CrpoeHue TOJIOBHOTO MO3ra, CHCTEM OPIaHOB: JbIXAaTEIbHOW, KPOBEHOCHOW, HEPBHOM, IMUILEBAPUTENIbHOM, BBIACIUTEILHON, OMIOPHO-
IBUTATEILHOH.

[Inanenra (neTckoe MecTo), MapHble CEMEHHUKH, SUYHUKHU; YXOJ 332 IOTOMCTBOM, [TOATOTOBKA K 3UMOBKE, JINHbKA, MUTPALlUH, CIIsUKa,
3MMOBKA; YUCJIIEHHOCTb.

PoroBbie KoxxHbIE 00pa30BaHUs: HIEPCTh, pOTa, KONBITA, KOI'TH, HOTTH; AU(PHEpEeHIINPOBAHHbIE AJIbBEOJISIPHBIE 3yObl; MJIIEUHBIE JKEJIE€3bI;
noakiacc [lepsossepu, noaknace Hacrosmme 3sepu: Husmue n Beiciue.

Boicime, nnu [1nanenrapusie, 38epu: Hacekomosiansie, Pykokpeuibie, ['pei3ynsl, 3aiineo0pasHbie, XHUIIHbIE 3BEPH; STTU300THH.

Ocobennoctu ctpoenus Jlactonorux u Kuroo6pasusix. JIacTsl, KUTOBBIN yC, IEAWIBHBIN alnapar;

OcoOenHoctu ctpoenust [1apHO- 1 HEMAPHOKONBITHBIX: POTa, KOIBITA; CIIOXKHBIN JKEIY0K, )KBauKa, X00O0T.

OcoOenHocTy CTpoeHHs], oOuTaHus, nMuTaHus. [IpumaTel, YenoBeK pa3yMHBIN; CKIaJKH W M3BUJIMHBI KOPHI TOJOBHOTO MO3Ta; HOTTH, JIHIIO;
MUMHKA, KECTHI.

Cpena obutanus: HazeMHasi, TOYBEHHAs, BOJHAS, BO3JYIIHAS; SKOJOTHYECKasl TPYIINa; Ha3eMHO-IPEBECHBIN 00pa3 *U3HU; MIEKOMUTAIOIINE
BOJIHbIE, POIOILIME M JIETaollue; ajanTuBHble 4epThl. [lopoasl 3Bepeii. 3HaueHue 3Bepeil B KU3HU yesnoBeka. JlomaliHue 3BepH, *KUBOTHOBOJCTBO,
KPYIHBIM pOTaTblii CKOT; KOHEBOJCTBO, OXOTHHUYMA MPOMBICEN, KIETOUYHOE 3BEPOBOJCTBO; 3allOBEIHUKH, 300MapKH, aAKKIMMaTH3alMs,
peaKKIuMaTH3aMs.

Pazeumue scusomnozo mupa na 3emne (1 u).

[Taneo30i, kKalfHO30H; HBOJIOIMS; SMOPUOIOTHUECKUE, MAJEOHTOIOIMYECKHE JI0KA3aTeIbCTBA SBONIIOIMU; HACIIEACTBEHHOCTh, H3MEHUUBOCTD,
MCKYCCTBEHHBIN M €CTECTBEHHBIN OTOOP; CUCTEMATUUECKUE €ANHUIIBI.

3akniouenue (2 u).

O06o001enre u cucTeMaTr3alys 3HaHU 10 Kypcy OMOoJIOTHH B 7 Ki1acce.

Hrorosast koHTpoNbHas paboTa.
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Opzanusm uenosexka. Oouguii 0630p(6 u).

Anaromus. @usnonorus. I'nruena. CaHUTapHO-3MHUIEMUOJIIOTHYECKUE CTAHIIMK U LICHTPBI. MeTOIbI UCCIIEAOBAHNUSA: OIIBIT, XPOHUYECKUI
HKCIEPUMEHT, PEHTTEH, yIbTPA3BYKOBOE MCCIIEIOBAaHNE, MOACTHUPOBAHNE pAOOTH OPraHOB, KIIMHUYECKHUE U (PU3HOJIOTUIECKHUE UCCIICIOBAHMUS.

Yactu Tena. O6mnactu tena. Bayrpennue opransl. Mermmpel. Ckenet. [lomoctu tena: OpromtHas, rpyaHas. MiekonuTaromuye. Beicime
IIPUMATHI.

CrpoeHue KIEeTKH: OpraHbl KJIeTKU U uxX ¢pyHkuuu. CoctaB KiIeTKU: Heopranuueckue u opranndeckue semectsa. JJHK, PHK, AT®, pepmentsl,
karanasza. Poct. PazButue. Bo30yaumocTs.

TkaHu KUBOTHBIX M YEJIOBEKA: 3MUTEIHAJIBHBIE, COCAUHUTEIbHbIE, MBILICUYHbIE, HEpPBHBIE. MpllieyHOe BOJIOKHO. HEeHWpoH: Teno, NeHIpUTHI,
akcoH. Cunaric. Heipornus. MexkineTouyHO€e BELIECTBO.

Opranel. CucteMsl OpraHoOB: MCIIOJIHUTEIbHBIC, PETYJIATOPHBIE. YPOBHU OpraHU3allid OpraHU3Ma: KJIETOYHBIN, TKAaHEBBIN, OpPraHHbIN,
CUCTEMHBII, OpraHu3MEeHHbIH, moBeaeHueckuil. Pedekc. Penentopsl. [[opMoHBI. DHIOKpUHHASA CUCTEMA.

Onopno-osuzamenvhan cucmema(8 u).

Mpimmpl. CKeneT: KOCTH, Xpsid, cBsi3ku. KommaktHoe BemecTBo. ['yduaroe BemecTBo. CoenMHEHNS KOCTEH: HETIOABHKHBIE, TTOJTYTIOIBHKHBIE
u nojsuxHble. CTpoeHue cycTasa.

Ckenert rosoBbl. CKeJeT TyJOBUILA: TO3BOHOYHUK (IIEHHBIN, IPyAHOMN, MOSCHUYHBIN, KPECTLOBBIM U KOTYUKOBBIN), CTPOEHUE TIO3BOHKOB,
rpyaHas KieTka (rpyauHa, pedpa). OTaensl ueperna.

Ckener BepXHMX KOHEYHOCTEH (JIOMaTKu, KIIOYHIla, TIedeBOi mosc, pyku). CKeleT HIKHUX KOHEYHOCTEH (Ta30Bble KOCTH, Ta30BBIM MOsIC,
HOTH, 6€JIpo, TOJIEHb, CTOMA).

Pacrsxenue. BeiBux. Ilepenomel. IlepBas momormbs npu TpaBMax KOHEYHOCTEH: HaJOXKEHHE IMIMHBI, (PUKCalUs PYKU C MOMOILIBIO KOCBIHKH,
¢bukcanys pyky MOJI00 MUIXKaKa. X0J0JHbIH KoMIIpecc. [ UTICOBbIE MOBSI3KU.

I'magxue u ckenerHble MBI JKeBaTeabHbIEe U MUMHUYECKHE MBIIIIIBI TOJIOBBI. [{pIXaTenbHbIe MBI TYJIOBUIIA (MeXpeOepHbIe,
madparma). Cokpatumoctb. CyXOXKHUITHUS.

Cuna MpIILb. AMIUIMTYAA ABMKEHUS. MBIIIIBI-aHTarOHUCTHI. MBIIIIbI-cuHeprucThl. CTaTndeckas U AMHaMu4yeckas padora. CpenqHue
(onTHMaNbHBIE) PUTM U Harpyska. Y tomsienue. PabotocrnocoOHOCTS.

Ocanka. Hapymenus ocanku. CBon crombl. [lnmockocronue. Koppurupyromas ruMHacTHkKa. ['MmoguHamus. TPEHUPOBOUHBIM A QeKT.
CraTuyeckue U TMHaAMAYECKUE YIIpakHEHUs. JJonuHr.

Kpoeb. Kposooopawenue (8 u).

KpoBb. TkaneBas xumakocts. Jlumda, miazma xkpoBu. dopmeHHbIC 37eMeHTHI KpoBH. Pdaromurto3. AHTHUTEH. AHTHTENO0. ['pymnmbl KpoBw.
N3oanTurensl. Auturena. bruosornyeckas COBMECTUMOCTh TKaHel. [ pynmnoBas COBMECTUMOCTh KPOBH.

NMMyHHTET: KIETOYHBIM, T'yMOpajbHbIM, AaKTUBHBIM WM IAaCCUBHBIM, €CTECTBEHHBII W HWCKYCCTBEHHBIH, BHMJIOBOW, HACIEICTBEHHBIN,
IPUOOPETEHHBIN.

Crpoenue cepaua. Kposenocusie cocynsl. KpoBooOpamienue. bonbiioit 1 mansiit kpyru kpoBooOpatuenus. Jlumda. Jlumparuueckne
KaIWUISAPBL, COCYbI U Y3JIbI.



ApTepuanbHOe KpOBSIHOE JaBjieHHME: BepxHee U HipkHee. ['mnepronus. ['mmoronus. Wucynet. HMudapkr. Ilynsc. Yacrtota cepaeuHbIxX
COKpAILECHHI.

ABroMatusMm. CuMnaTHuecKuil u OykJarouii HepBbl. [ 'yMopanbHas perynsuus: aJpeHalnH, aleTUIX0INH. AOCTHHEHIIHS.

TpenupoBaHHOE W HETpeHHpOBaHHOEe cepaue. DyHKuMOHanbHas npoba. CpemHee 3HAUEHHE pPE3YIbTATOB (DYHKIIMOHAIBHBIX IPOO.
Jlo3upoBanHas Harpy3ka. TpeHUPOBOYHBIHN d(PPEKT.

KpoBoteuenue: kanuuispHoe, aprepraibHoe, BeHo3Hoe. JKryT. 3akpyTka. J(aBsimas noss3ka.

Mvixamenvnas cucmema(6 u).

JbixatenpHas cuctema. Jlerounoe npixanue. TkaneBoe npixaHue. OprasHbl AbIXaHMS: JbIXaTEJIBHBIE IYTH, JIETKUE. JIeroyHsle Iy3bIpbKH —
AJIbBEOJIBI.

Jlerounast u mpucTeHo4yHas IuieBpa. [lneBpanbHas monocts. IlneBpanbHas xuakocts. duddysus. 'emornobun. AprepuanbHas KpOBb.
BenosHast KpoBb. AJIbBEOJIIPHBIN BO3AYX.

I'pyanas nomocts. Mexpedeprbie Mblbl. JInadparma. JlpixatenpHbie ABMKeHNss. Moaens Jlonaepca. DMmdusema JIeTKuX.

JIpIXaTeNbHBIi IEHTP TOJIOBHOTO MO3Ta. BrIciye ApIxaTesbHbIe EHTPBI KOPBI OOJIBIINX MOMXYIIAPHIA TOJIOBHOTO MO3Ta. Perymsimms aprxanusi.

I'purm. TyGepkynes nerkux. Pak nerkux. @mrooporpadus. 3akanuBanue. Bnaxnas yoopka. XXEJI. ['uruena nprxanus.

VYromnenue. Ynaymenue. 3aBanuBanue 3emiieid. Otek ropranu. DnekrporpaBma. O6Mopok. KnuHudeckass cMepTh. buonorudeckas cMepTh.
Peanumarust.

Huwesapumenvnasn cucmema(8 u).

Oprannueckue Beniecrsa. Butamunsl. Munepansable Bemectsa. [Iurarensusie BemecTsa. [IunieBsie NpoayKThl )KUBOTHOTO U PACTUTEILHOTO
npoucxoxaeHus. Hutpatsl.

I'notka. I'optans. XKemunsiii my3sipb. JXKemub. HeOo, HeOHBIH s3b1u0K. [TummeBapurensuble xkenesbl. [TumeBaputenbhblii kaHai. TOH3MLINT.

3y0: KOpOoHKa, Ielika, KopeHb. OMaib. LlemenT. Jlentun. 3yOHas mysnbna. Pesipsl, Kbk, KOpeHHbIE 3yObl. MOJIOYHBIE U MIOCTOSIHHBIE 3yOBI.
Cwmena 3y60B. Kapuec.

Cmona. [Itnanun. Kpaxman. ['moxo3sa. XKenynok. XKenxynounsrii cok. [lencun. Crnou xenyaka.

Annenauuut. Kumeunsiii cok. bpeikeiika. Bopcunka. Hezamenumbie aMmuHokucnoTsl. [ nrkoren. MoueBuna. BopotHas Bena. HuxHsas nonas
BEHA.

UyBCTBO roofia U HachllleHUs. be3ycnoBHbIM U ycnoBHBIM peduexc. PenenTtops! si3bika. [IniieBoit kopkoBbli 1IeHTp. BpemeHHas CBs3b.
Pexxum nutanus.

XKenynouno-kumeunsie 3aboneBanus. Hacekomble-niepeHocunku Oone3Hell. [nuctHele 3abosneBaHus, MH(EKINOHHbIE 3a0oseBaHus. UepBu-
napa3utel. [Inmessie orpaBinenus. IIpoMbeiBanne xemyaka.

Oomen eeuwgecme u Inepeuu(3 u).

Cranuu oOMeHa BellecTBa: MOArOTOBUTENIbHAs, KIIeTOYHAs (TIAaCTUYECKU 0OMeH, SHepreTHYecKuii 0OMeH), 3aKIIOUUTEIbHAsL.

OcHoBHOI 00MeH. O61muii 00MeH. DHeproTparbl. JHEProeMKOCTh (KajmopuiHOCTh nuiK). bannactaele BemecTBa. CyTOUYHbIN pallioH.

I'unoButamuHo3bl. ['MnepsuTaMuHO3bl. ABUTaMHHO3BL. «KypuHas cienoray. bonesnu Oepu-6epu, iHra, paxurt.

Mouesvioenumenvuasn cucmema(2 u).

[Touka. Kanwmnsapusiii kiryoouek. IlepBuunas moua. Bropuunas moua. KopkoBbiii cioil. [loueunsie nupamuibl Mo3roBoro cios. [loueunas
JIOXaHKa.



O6e3BoxuBanue opranusma. BogHoe orpaBnenue. ['uruena nuranus. Kumeunas mamouka. [1/IK GakTepuii KUIIeuHON MaJOYKH OTKPBITHIX
BojioeMax. JKecTKoCTb U MATKOCTb BOJIBI.

Kooca(3 u).

Omuaepmuc. Jepma. I'mnonepma. Koxknbie penentopsl. Koxabsie murmeHnTsl. CalibHble M TIOTOBBIE XKese3bl. Bosiockl u HOortu. JKuphas,
HOpMaJIbHasl, cyXasi Koxa. 3arap.

Tepmudeckuii oxxor. Xumudeckuit oxxor. Oomopoxenue. Ctpurymiuii mumaid. YecoTounslii 3yieHb. YecoTka.

TemmooOpazoBanue. Termnootnaua. Tepmoperynsanus. 3akaiuBaHWe: BO3AYIIHBIE W COJNHEUHBIC BaHHBI, OOTHpaHUs, OOJIMBAHUS, YIIL.
Conneunslit oxor. TernoBoi yaap. ConHeuHbl yuap.

IHookpunnan cucmema(3 u).

JXKenespl BHELIHEN, BHYTpEHHEHN U cMelIaHHOM cekpennu. CekpeTsl. | opMOHBI. DHAOKPUHHAS CUCTEMA.

I'opmon pocta. ['unoduzapusie rurantsl U nununyTsl. Kpetnnusm. basenosa 6omne3ns. Ciusucteiii otek. Macynun. CaxapHblil uader.

Hepenasa cucmema

(5 u).

Lentpanpnas nepBHas cuctema. [lepudepuueckas nepBHas cuctema. Peduexc. Pednexropnas ayra. IlpsMbie u oOpaTHBIE CBSI3H.

CuMnaTH4ecKuil ¥ MapacuMIIATUYECKUI MOJ0TI€TIbl aBTOHOMHOM HEPBHOU cucTeMbl. COJIHEUHOE CIUIeTeHUE. biyKIarmuii HepB.

Heliporopmonansnas peryisanus. ['unoranamyc. Heliporopmonsl. EXMHCTBO 'yMOpabHOM U HEPBHOM PETYJIALIMH.

[To3BoHOuHBIN KaHan. CIHMHHO-MO3roBasi *KuAKocTh. LlenTpanbhblii kaHan. Cepoe U 6e0€ BElecTBO CHMHHOrO Mo3ra. MyHKIKUK CIIMHHOTO
MO3ra.

[Ipononrosateiit Mo3r. Cpennuit Mo3r. Moct. Mo3xeuok. Kopa u sapa. bopo3nbl m usBmwiuHbl. Ilpomexyrounsiii mo3r. Ilomymapus
TOJIOBHOT'O MO3Ta.

Opzanwl uyecme. Ananuzamopui(5 u).

Anammzatop. Cnenuduanocts ananm3aropa. Mmo3un. bposu, Beku, pecauibl. [1a3auisl uepemna. CTpoeHue riasa.

JansHo30pKOCTh. biin3opykocTs. [IpoHukaroiee panenue riaasa. [leppas noMoib npu NOBpEXICHUH IJ1a3.

HapyxHnoe, cpennee u BHyTpennee yxo. [Tupamuibl Bucounbix kocreid. CtpoeHue yxa. Perentopsl ciryxa — BOJIOCKOBBIE KJIETKH.

Ocsi3aHue: TaKTUIIbHBIE PELENTOPhl KOXKH, PEeLENTOPhl MBI U CyXOXminid. OOoHATeNbHbIE KIETKU. BKycoBble KieTKH. MHUKPOBOPCHHKH.
Tokcukomanus. Bkycosble cocouku. IlocieBkycue.

Iloeeoenue u ncuxuka(6 u).

Bpoxaenusie GopMbl moBeieHUS: O€3yCI0BHBIE Pe(IeKChl, HHCTHHKTHI (TIOJI0KUTEIBHBIE U OTPUIATEIbHEIC), 3aeYaTieHne (MIMIPUHTHHT).

[IpuoGperenusie GopMbl OBEIEHUS: YCIOBHBIN pedieke, TMHAMUYEKU CTEPEOTHUIl. Y CTIOBHOE TOPMOKEHHE.

CoH: ObICTpBIN M MEJUIMTENBHBINA. DnekTpodHLedanorpad. CHoBueHus. PexxuMm cHa 1 60pCcTBOBaHUS.

@usznosorus BeICIIEN HEpBHOU aearenbHOCTU. [lonco3Hanne. PeueBbie nieHTphl. [103HaBaTENbHBIE IPOLIECCHI: OLLYIIEHUE, BOCIIPUATHE,
aMsTh, BOOOpaXKeHHE, MBIILUICHHUE.

Bons. Oransl BoseBoro akra. BHymaemocts. HeratuBuszM. OMOIMHM: CTEHWYECKHE, aCTEHWYECKHE. DMOLMOHAJIBHBIE peakuuu. BHuMaHue:
IIPOU3BOJILHOE, HEMPOU3BOJILHOE.

PabortocnocobHocTh. CTaauu paboTOCIOCOOHOCTH: BpabaThiBaHKE, YCTOMUYMBas pabOTOCIIOCOOHOCTh, UCTOLICHUE. AKTUBHBIA U MMaCCUBHBIN
OTJIBIX.



Hnousuoyanvnoe pazeumue opeanuzma(7 4).

Sinexknerka. Cnepmaro3oua. [lonoBeie xpomocomsl. OmnonorBopenue. JKeHckas nojoBas cucrema. My»ckas nosnosas cucteMa. Co3peBaHue
SMUEKIETKA. MEeHCTpyalusi.

Benepuueckue 6one3nu: ronopest, cudunuc. Bupyc ummynonedunura(BY): cunapom npuodbperennoro ummyHnoaeduiuta( CITH).

Poct u pa3BuTHe: KaneHAapHbII Bo3pacT u buosiornueckuid Bo3pact. Ilmon. 3apoasi. [TomypocToBoit ckauyok. OUIUNIUHCKUN TECT.

Hapkorennsie BemiecTBa: HHUKOTHUH, aJKOTOJIb, HApKOTUKHU, TOKCUHBL. AOctuHeHius. Pak nerkux. [actpur. f3Ba kemynka u
JBeHaarunepctTHoi kumku. Cra3mel cocyaoB. Luppo3 neyenu.

TemnepaMeHTBI: MENAHXONHMK, XOJEPUK, (pIermMaTuk, CAHTBUHUK. XapaKTep: OSKCTpaBepTbl U HHTpoBepThl. WHTepechl. CKIOHHOCTH.
Cnocobnoctu. CoBeCTb.

[ToBTOpEHME MpoiifeHHOro MaTepuana. 3aKkperieHue 3HaHui 1o Kypcy 6uonoruu 8 kinacca. [loarotoBka Kk HTOroBoit KOHTPOJIBHOM padoTe.
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Beeoenue ¢ ocrnoswvl ooweit ouonozuu (2 u)

buonorus kak Hayka. Metozasl uccienoBanusi ouonoruu. CoBpemeHHast 6uosorusi. Posip Ouonornu B MpakTHUECKON JESTEIbHOCTH JIIOJICH.
MeTo 16l U3YYeHUS KUBBIX O0HEKTOB.

buonoruueckoe paznoodpasue. OOmue cBoiicTBa KUBOro. OCHOBHBIE KOMIIOHEHTHI KHBOTO (O€IKH, >KHPhl M HYKIEWHOBBIC KHCIIOTHI).
Opranu3msl B pa3HbIX cpefax xu3Hu. Kierounoe paznooOpasue. CuCTEMHOE pa3HOOOpa3ue )KUBOT0. Y POBHU OPraHU3aLUU KUZHHU.

Ocnoewvt yuenus o knemke (5 u).

N3 ucropun uuronoruu. Knerounoe ctpoeHue OpraHu3MoB Kak J10Ka3aTENbCTBO UX POJACTBA, €IMHCTBA KUBOW NpHpoAbl. KieTka — ocHOBHast
CTpYKTYypHasi U (PyHKIIMOHAJIbHAS €IMHUIIA Oprann3MoB. KieTka kak Onocucrema. PasHooOpa3ue KieToK )KUBOW MPUPOIBL. DYKAPHUOTHI U TPOKAPHUOTHI.
OOHOKIETOYHBbIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CBOWCTBA KIETKHU.

OO6mHOCTh XUMHYECKOTO cOcTaBa KiIeTku. Heoprannueckue u opranndeckue Bemectna. [lonmuMepsl, MoHOMepbl. OpraHidecKue BelecTBa, uX
pons B opranuzMe. AMUHOKUCIOTHL. CTpykTypa U ¢GyHKIHH O6enkoB B kierke. depmenTsl, ux ponb. Hykneumnosbie kuciotel: JJHK um PHK, ux
CTpyKTypa U pyHKIMU. Perukarus.

CtpoeHue KIeTKU: MeMOpaHa KIeTKH, nuToruiazma. Ctpoenne u GyHkuuu siapa. Tumnsl kneTok. Bupycsl — Heknetounsie hopMbl. Hapyienus B
CTpPOEHUHU U (PYHKITMOHUPOBAHHUH KJIETOK — OJIHA U3 IPUUMH 3a00sieBaHuil opranu3MoB. Opranouasl kietku: memopanusie (II1C, kommiekc ['onbmku,
JU30COMBI, MUTOXOHJAPHWH, TUIACTUABI) U HeMeMOpaHHbIe (puOocoMa, KIeTOUYHBIH 1EeHTP). OCOOEHHOCTH CTPOCHHUS PACTHUTENHHOW, >KUBOTHOW W
OaxTepuanbHON KIeTOK. OHOKIETOYHBIE U MHOTOKJIETOUYHbBIE OPTaHU3MBI.

[Tonstre 06 oOMeHe BemiecTB: MeTabonu3M, aHabonu3M, karabonusM. JHeprust kinetku. AT, A1, AM®. [lonstue o OuocuHTe3e Oenka.
I'en — yuacrok JIHK. I'enernueckuit koa, ero cBoicTBa. DTanbl OMOCHHTE3a Oenka B KieTKe. TpaHCKpUMIIHS, TPAHCIALUS.

[Tonstue o gorocuntese. [lepBuuHble U BTOpUYHBIE MPOAYKTHI oTOCHHTE3a. XJIoporuiacT, ero crpoenue. Ctaauu GOTOCHHTE3a: CBETOBAS U
temHoOBast. Kierounoe npixanue. CTauu KJIETOYHOTO JBIXaHUS: TIOATOTOBUTENbHAS, aHA3pOOHAs, adpoOHas. [ mukonmn3. OyHKIUsS AbIXaHUS.

Paszmuosncenue u unousuoyaivhoe pazeumue opeanusmos(onmozenes) (4 u).



[lonoBoe u Oecnosnoe pa3MHOXKeHHE. Buapl 0ecroysioro pasMHOMKEHUS: JeJIeHWEe KIeTKH, MHUTO3, IIOYKOBaHUE, JeJIeHHE Tela,
criopooOpazoBanue. CmeHa nokosneHuid. BereratuBHoe pa3smHokeHue. llonartue o nenenun kietku. Jlenenue kineTku 3ykapuotT. buonormueckwuii
CMBICH U 3HaueHue Muto3a. @asel MuTO3a. Jlenenue KIeTku npokapuoT. KileTouHbIi IHKIL.

Ha6op xpomocom B kietke. Comatnueckue KiIeTku. [10IoBbIe KIETKH, UX CTpoeHUe W QYHKIUH. JIMIUTONIHAS ¥ TaIuIOuIHas KieTka. Meiios,
ero cymHoctb. Pemykuums. I'omonornunsle xpomocombl. Pa3el Meio3a. Kpoccunrosep. OmuonorBopeHue. Ero Ouosnorumueckoe 3HadeHHeE.
I'amerorenes. OHTOreHes, ero stamnbl. llepuonbl oHTOreHe3a (AMOpPHUOHANIBHBIM M MOCTAIMOpPUOHANBHBIN). BnusHue (akTopoB cpelpl M BpEIHBIX
IIPUBBIYEK HA OHTOTEHES.

O06o0mieHne 1 cucTeMaTH3aIKs 3HaHUH 110 TIPOHICHHBIM ri1aBaM. [I0BTOpeHne n3y4eHHOTo MaTepraia, peuieHne ONOJIOTHIECKUX TECTOB.

Ocnoebl yuenus o nacneocmeennocmu u usmenyusocmu (16 u).

IIpenbictopus reneruku. Hauvano remernueckux uccinenoaHuil. OcHOBBI reHeTuku. I'eH. Xpomocoma. Ponp reneruku. HacnenctBeHHOCTB
opranu3moB. Hykneotua. Amnens. 'omo- u rerepo3urotsl. I'enotun u ¢peHotun. U3MeHYMBOCTh OPraHU3MOB.

Mertoas! B uccienoanusax I'. Mennens. Ilonstue unctoit muaun. CkpelyBaHue: MOHOTHOpUAHOE, AUTrHOpHUIHOE, TpUruOpuaHoe. ['ubpun.
3akoHbl MeHpens: nepBblid, BTOPOMl M TpeTHil 3akOHbl. JIOMMHAHTHBIA U PELECCUBHBIM NpHU3HAKU. ['OMO- M reTepo3urorsl. 3aKOH pacUICIICHUS.
Yucrora ramer.

O060061eHne u cucremaTu3anus 3HaHul 1o teme «l'eHernueckue onbiThl I.Mennens». Pemenue 3anau no 3akoHam Menpens. 3akpenieHue
IIPOMJEHHOIO MaTepHaa 3a CUeT PEUICHHs TEHETUYECKHX 3a1ad.

Hurubpugnoe ckpemmBanue. Tperuid 3axkoH Menzaens. MexaHu3M HaclieIOBaHUS TPU3HAKOB TMPU AUTHUOPUAHOM CKpEIIMBaHUHU.
AHanu3upymrolee CKpeuMBaHue.

O060061eHne U crucTeMaru3aius 3HaHui 1o teMe «/J{urudpunnoe ckpemuBanue. Tpetuii 3akon Menzens». Pemenue 3agad no TpeTbeMy 3aKOHY
Menpens. 3akperuieHne NpoiIeHHOIO MaTepraa 3a CUeT PelIeHHs] TEHETUYECKHX 3aad.

PacrnionoxeHne reHoB: B OJHOH XpOMOCOME M B pa3HbIX XpoMocoMax. JInHeliHoe pacroyiokeHrne TeHOB. 3aKOH CLEIUIEHHOTO HaclIeJJOBaHMS.
I'pynna cueruienus. Kpoccunrosep. CuenieHHbIE TeHBI.

[lonste o rene. AnnenbHble M HeEaJIeNbHbIE I'eHbl. THIbI BIUSHUS TeHOB. JIOMHHAaHTHOCTh M PEIECCUBHOCTh. SIBIEHHME NOJUMEPUU U
IUIEMOTPONUH. Y CII0BUS IPOSABIIEHUS NpU3HAKOB. ['eHoTMIIMYECcKas cpena. CTeneHb BIPpa)KEHHOCTH ITPU3HAKA.

HeonunakoBocts xpoMocoM. Ilonossie (X- u Y-XpOMOCOMBI) U HEMOJIOBBIE XpOMOCOMBI (ayrocoMbl). Kapuotun. MexaHusm ornpeneneHus
nosia. JKeHckue u Mys>kckue rameTsl. Tumsl ciepmaTto3onnos. HacnenoBanue Npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

[Tonsitre 06 n3menunBoctu. HacnencTBeHHas Uiy reHOTUIIMYECKasi U3MEHYMBOCTb. THUITbI HACIEACTBEHHON M3MEHYMBOCTH: KOMOWHATUBHAS U
MyTannoHHas. MytareH. ICKycCTBEHHBIE U €CTECTBEHHbBIE MYyTallUH.

Tunsl U3MEHUNBOCTH: MOJIU(UKAIMOHHAS (WM HACJIeJCTBEHHAas), FTEHOTUIINYECKass U OHTOoreHernyeckas. [IpucnocoburenbHble alanTaliy.
[TonsiTHe 0 HOpMax peakuuu. HopMmbl peakiiun: mupokas u y3kas. Moaudukanus.

I'pynnsl HacneacTBeHHBIX Ooje3Hell. bone3Hu, cBs3aHHbBIE C MyTallMsIMH T'€HOB; OOJIE3HHU, CBSI3aHHBIE C MyTalUsMU XpoMocoM. ['eHHble
00JIe3HH W aHOMAJUH: NAIbTOHM3M, remModuius. XpoMocoMHble Oone3Hu. bonesns Jlayna. JlmarHoctuka 3a0oseBaHMd. 3Haue€HUE TE€HETUKU B
MEJUIHE U 3IpaBOOXPAHEHUU.

3akperieHe W3y4eHHOr0 MaTepuana 3a CYeT pelIeHUs OMOJOTMYECKHMX TeCTOB. PellleHMe TeHeTHYecKMX 3ajad M0 IJIaBe YETBEPTOM.
[ToaroroBka Kk KOHTPOJIBHOM pabdoTe.

Ochoe6bl ceneKyuu pacmeHuil, HeusomMHoIX u MUKpoopzanuzmos (4 u).



W3 ucropun cenexnuu. Cenekuusi kak Hayka. TeopeTudeckass OCHOBa ceyieKiuu. OOIiue MeTOolbl CENEeKLUU: HCKYCCTBEHHBIM OTOOp
(6ecco3HaTenbHbIM U METOAUYECKUI), THOpUAN3alus (BHYTPUBHUIOBAasS M MEXBHUIO0Bas1). ['erepo3uc (rubpuaHas MoOIlb), MyTareHe3 (€CTeCTBEHHBIE U
MCKYCCTBEHHbIE MYTalluu), nonuruionans. OcoOeHHOCTH KyJNbTYPHBIX pacTeHUd. MeToabl cenekunu pacteHuil. JlocTuxkeHus celeKIMOHEePOB Hallel
CTpaHBI.

UccnenoBanus H.M.BaBunoBa. moHATHE LEHTpa MPOUCXOXKICHUA. YUEHHE O LEHTpax MPOUCXOKIAEHUS KYyJIbTYpHbIX pacTeHHil. OCHOBHBIE
HEHTPBI TPOUCXOXKICHUS KYJIbTYPHBIX pacTeHUui. [lepBudHbIC U BTOPUYHBIE IIEHTPHI.

Henu cenexumu XUBOTHBIX. VcTOpus omomamiHMBaHUS — JOMECTHKALUs. MeETOJbl CENeKIUU KUBOTHBIX. THIBI CKpPEIIMBAHUS >KUBOTHBIX:
uHOpuIMHT U ayTOpuauHr. COBpEMEHHBIE METOJBI CEJNEKIHU >KMBOTHBIX: MCKYCCTBEHHOE OCEMEHEHHWE, KIIOHMpoBaHHWe. [IprMeHeHHWe 3HaHUI O
HACJIEICTBEHHOCTH ¥ M3MEHUYHUBOCTH, & TAKXKE UCKYCCTBEHHOM OTOOpPE MPH BBIBEIEHUU HOBBIX MOPOJI dKUBOTHBIX.

Hcnonb3oBanrne MUKpOOOB uenoBeKoM. MUKpOOpTraHu3Mbl. MeTO bl CeNEKIIMM MUKPOOPTaHU3MOB: T€HHAs U KJIeTo4YHas nHxkeHepus. [lonsarue
rHOPUAHOTO T€HOMa, OMOTEXHOJOTHHU. 3HAUCHUE CEJEeKIMH MUKPOOPTaHW3MOB JJIsi PA3BUTHS CEIIbCKOTO XO3AWCTBA, MEIUIIMHBI, MUKPOOUOJIOTUH U
JIPYTUX OTpaciiell IPOMBIIUIEHHOCTH.

Ipoucxoocoenue rxcusnu u pazgumue opeanuyeckozo mupa (4 u).

l'umoTe3bl MpoOUCXOXKICHHS KU3HU Ha 3emJjie: TUIoTe3a MaHCIEePMHM, THIOTe3a CTAllMOHAPHOTO COCTOSIHHMS M THIOTE3a OHMOXMMHYECKOMN
sBomtonun. Mnes abuorenesa u ouorexesa.

buoxumnueckas runore3a A.M.OmapuHa. JTansl XUMHYECKOW U OMOIOTUYECKOM 3BOJIOLKU MO Teopuu OmnapuHa. YCIIOBUS BO3HHUKHOBEHHS
*u3HU Ha 3emuie. KoanepBartbl Kak peIIeCTBEHHUKH OPraHU3MOB.

[TosiBieHHe MEPBUYHBIX KUBBIX OPTaHU3MOB — MPOTOOMOHTOB. [Ipeamnonaraemas retepoTpodHOCTh MPOTOOUOHTOB. PaHHEe BO3HMKHOBEHHE
dboTocuHTE3a ¥ OMOJIOTHYECKUN KPYTrOBOPOT BEIIECTB. ABTOTPO(BI U TeTepOTPOPBI. IBOTIONUS OT aHAIPOOHOTO K adpPOOHOMY CIIOCOOY NBIXaHUS, OT
MPOKAPHUOT K dykapuoTaMm. Bo3HukHOBeHHE OnoChepsl.

OO0riee HampaBlICHHE SBOJIIONMH JKU3HU. OpBI: KaTapxeu, apxeil, MpoTepo3oi, mManeo3o0il, Me3030il M KaiHO30M. IlepBhie pacreHus —
punnodutel. [lepBeie KUBOTHBIE — PAKOCKOPIHUOHBI. DTambl pa3BUTHs KW3HU. V3MEHEeHHEe >KMBOTHOTO M PacTUTEIbHOro Mupa. OCHOBHBIE YEPTHI
MIPUCTIOCOOIEHHOCTH.

Yuenue 06 s¢6omroyuu (10 u).

[MosiBnenue uaeit 06 IBOFOIMH. DBONIOIMOHHOE YueHue. Konnenus pona u Buna. Teopus sBomonuu JXK-b. Jlamapka.

UccnenoBanus Y. [lapBuna. [/IBmxymue cuisl sBomtonun. bops0a 3a cymectBoBanue. EcrecTBeHHblil 0T60p. Ponb ectecTBeHHOro oTO0pa B
sBostonMu. Jluseprenuus. 3Hauenue padot Y. JlapBuHa.

[Momynsiums Kak sjieMeHTapHas eauHuua s3Boouuu. llonsthe nomynauuu. BaxHelinne NOHATHSA COBPEMEHHOW TEOPHHM HBOJIOLIMU:
AJIEMEHTapHas €IMHULA SBOJIIOINH, 3JIEMEHTAPHBIE SIBJICHUS 3BOJIOLUH, JIEMEHTApHbIN MaTepuan 3BOJIOLNH, JIEMEHTapHbIEe (DAKTOPHI SBOIOIHMH.
EcrectBennslit ot60p. MyTtanmonHsiit nporecc. [lonymnsiunonnsie BonHbl. M3omsmus.

[Honstue o Bume. Kpurepuu Buaa: mopdonornueckuit, Gpu3noaoro-0MoXuMu4eckuii, reorpaduieckuii, 3K0JI0THYECKUil, PEeNpOyKTUBHBIN,
ucropudeckuii. COBOKYIMHOCTb KPUTEPHEB — YCIOBUE 00ECIIEUeHUs IeJIOCTHOCTH U eIMHCTBA BuAa. [lonmynsiuonHast CTpyKTypa BUJA.

[Tonsatne o wMukposBomonuu. BumooOpasoBanue. BumooOpazoBanme B pe3ynabrare reorpad@uyueckod H30MAIUHA  (aJUIOMATPHUIECKOE).
BunooOpa3oBanue B npezienax 0JHOTro apeaia — cuMnaTpudeckoe. Bupl n3omnsiuuun: Onosoruueckue u reorpaduyeckue.

MakposBosmronusi. KauecTBeHHBIN 3Tan 3BoIIOLMOHHOTO Tiponiecca. Haasuaoselie rpynmsl. LlenocTHOCT rpynn HaIBUIOBOTO paHra.



[Iporpecc u perpecc B )xuBoM Mupe. OCHOBHBIE 3Talbl OMOJIOTMYECKOTO Pa3BUTH )KUBOTHOTO Mupa. [ToHsTHE 0 GHOJIOrHYEeCKOM Mporpecce u
perpecce. Hampasnenust 6uonoruyeckoro nporpecca. Hampasnenus, Beaymue K OHOJIOTHYECKOMY MTporpeccy: apoMopdo3, HINoaJanTanus u oomas
nereHepanysi. COOTHOIIEHUE HANPABJICHHUM 3BOJIOLIMH.

[onatue >BomIOIUKM W OMOIOTHYECKON 3BOMONKU. OCHOBHBIE OCOOCHHOCTH 3BOJIIOIMHU: IBOJIIOLMUS — HEOOPATUMBIN MPOLIECC, IBONIONUS —
MIPOLIECC HETPOTPAMMHUPOBAHHOTO Pa3BUTHS )KUBOU pupoibl. [Ipucnocobnenus K *KU3HU — agantanuu (00IIre U YacTHBIE).

3akperyieHre U3y4YeHHOro0 MaTepHralla 3a CUET pelleHns OnoIornyeckux TecToB. [loBTopeHne n3ydeHHoro matepuania. Pemenne reHeTHueckux
3anau. [ToaroroBka K KOHTPOJIbHOW paboTe.

IIpoucxoscoenue uenosexa (anmponozenes) (7 u).

UYenoBek — BBIXOJEI] U3 JKUBOTHOrO Mupa. JlpeBHue 00e3bsiHbl — fpuonuteku. [lonarue o qpuonutekax. Yenosek paszymHblil. CoBpeMEHHbIE
4el0BEeKOOOpa3Hbie 00€3bsHbI.

Haxomnenne GpakToB 0 MpOUCXOXKICHNUN yenoBeka. [lonsTie antponorenesa. J[peBHue nereHibl BOSHUKHOBEHUS MEpPBhIX Jozei. Crienuduka
aHTpornorenesa. Pyaumentsl. Baxkneline ocobeHHOCTH opraHu3Ma yesnoBeka. buonoruueckue u conuanbHble cBolicTBa Bua Yenosek PazymMHBIN.

ABCTpPaJONUTEKH — I0KHBIE 00€3bsIHBI. [IByHOTOCTh — BBIJAIOIIEECS YBOJIIOLMOHHOE TIpeoOpa3oBanue. CTauu aHTPOIIOTEHE3a: CTaIus
MPEAIIECTBEHHUKA, apXaHTPOIOB, MaJIE0aHTPOIIOB, HEOAHTPOIIOB,

Pannue neoantponsl. KpomanboHiisl, ux BHemHui 06k, CoBpeMennsie mtoau. [Ipusnaku, xapakrepHsie 11 YenoBeka pa3yMHOTo —
JIEHCTBHE COIUAIBHBIX (DAKTOPOB.

UYenosek pazymHblii — nonuMopdubiil BUA. Ilonsarue pacel. PasHOBHIHOCTH pac: HErpouHas, MOHIOJIOHHAsA, eBporneouaHas. PoacTso pac.
[Ipoucxoxnaenue pac.

Uenosek — xwurtens ouocheprl. Bnusiaue yenoeka B 6uocdepe. [Ipon3BoacTBO Mpoa0BOILCTBUS — HOBBIM CIOCOO 00€CTIeUeHHs YeIOBEYECTBA
numen. Cenbckoxo3aiicTBeHHas peBoitonus. [IpomsinuienHas peBomonns. HayuyHo-TexHHUeCKas peBOJIIOLIHS.

OcHnoewl Ixonozuu(16 u).

DKOJIOTHsl KaK HayKa O B3aUMOCBSI3AX OpraHm3Ma ¢ OKpykaromed cpemoil. Cpema oOuTaHHsI U dKOJNIOTHUecKHe (GakTopsl (abMoTHUYecKue,
OuoTnueckre H aHTpornoreHHele). Cpeapl >KU3HU: BOJHAs, HAa3eMHO-BO3YIIHAs, MOYBEHHAs, OpraHu3MeHHas. [uapoOUOHTHI. A3pOOHOHTHI.
OnahobuoHTh. DHT00MOHTEI. CHMOUOHTEI.

OCHOBHBIE HKOJIOTUYECKUE 3aKOHBI: 3aKOH ONTUMYyMa, 3aKOH 3KOJOTUYECKOW WHIMBUAYATHHOCTH BUIOB, 3aKOH OrpaHUYMBAIOIIEro (axkTtopa,
3aKOH COBMECTHOTO JCUCTBHS (PAKTOPOB, 3aKOH HE3aMEHUMOCTH (pakTopoB. [IeproANIHOCTD B )KU3HUA OPTaHU3MOB. DOTOMEPHOAN3M.

[Tonsitne 060 amanrauuu. IlnankroH. Mopdonoruueckue amantanuu. I[loHsTHe o >ku3HEHHOW ¢opMe. DKOJOrMYecKHUe aJarTaluu.
OKOJIOTUYECKHE TpYNIbl: [0 OTHOLIEHUIO K CBETy, Temueparype, Bojae U T.n. Pusnonoruueckue agantauuud. OU3HOIOTMYECKHE TPYIIIBL:
MOMKUIIOTEPMHBIE U TOMOMOTEPMHBIE.

[lonstue o OuoTnueckux cBs3sax. [lumessie cBsa3u. Ceru nutanus. Posb nuimeBbIX cBsizeld Mexay oprann3mamu. CrnocoObl 10ObIYM MUILK:
XHUIHUYECTBO, MApa3UTU3M, COOUPATENbCTBO, MacThOa. [ToHsATHE 0 KOHKYpeHIIMH. B3auMOBBITO/IHBIE CBSI3U: MYTyalu3M U cuMOuo3. Jpyrue Gpopmsl
3aBHCHUMOCTH OpPraHU3MOB JIpyT OT Apyra. KommeHcanu3M: HaxJIeOHUYECTBO U KBApTUPAHCTBO. 3HAUEHUE OMOTUYECKUX CBA3CH.

B3aumocss3p opranusmoB B momynsuuu. [lonartue momynsnuu. Jlemorpadudeckue XapakTEpUCTUKHU TMOMYJISIMH: MOMYyJSAIUsS KaK >KHABas
cucTteMa, aeMorpauyeckue XapakTepUCTUKU, YUCIEHHOCTh, INIOTHOCTb, JeMorpaduueckas CTpyKTypa, BO3pacTHasi CTPYKTypa, MPOCTPaHCTBEHHAs
CTPYKTYpa, 3ToJIoruueckasi cTpykrypa. [lokazaTenu OTUHAMHUKU YMCIECHHOCTH MONyJAuuu. Perynauus uyuciaeHHoctw nonyisauuu. [lomymauus kak
ouocucrema.



CrpykTypa coobiecTBa XUBBIX opranu3mMoB. buoron. CpenoobpaszoBarenu (daudukaropsl). [lonstre 06 3xonoruveckoit Hutre. Poias BU10B B
OuoreoneHose.

buoreonenos n sxocucrema. KpyroBopor BemiecTB U MOTOKH YHEPTHH — CYIIECTBEHHbBIE CBOMCTBA OMOTEOLIEHO30B U YKocucTeMbl. CTpyKTypa
HKOCHUCTEM: aOMOTHYECKHI KOMIIOHEHT, NMPOJYIEHTHI, KOHCYMEHTHI, peayleHThl. buoreHnrie BemecTBa. Tpodudeckue cBs3u W ypoBHH. IluimieBsie
nenu. [Tpasuno 10%. [Tonstue npoayknuu. YdueHnue o ouocdepe.

Camopassutre O6uoreoneno3oB. [lonstue cykueccun. Ilepuunbie cykueccun. IInonepusie cooOmectBa. CMeHa OHOTE€OIEHO30B. 3pelble U
KOpEHHBbIE IKOCHUCTEMbI. BTOpHUHBIE CyKiieccuH. 3HaueHHe 3HaHHUsA O CMeHe cooOmiecTB. [{MKkIMUHOCTh B 3KocucTeMax. OTpuuaTenbHble 0OpaTHbIe
CBSI3U B 9KOcHcTeMax. bropasnooOpasue B 3kocucTeMax.

OTtHomeHne yenoBeka K mpupoje. [loHsATHE aHTPONOTEHHOrO BO3AEUCTBUS. VCTOlleHWE NPUPOIHBIX PECYpCOB. 3arpsi3HEHHE CpPEIbI.
CHmwkeHue OMOIOrHYecKoro pazHooOpasusi. ParmoHanbHOE NCTIOIB30BaHUE IPUPOTHBIX PECYPCOB U OXpaHa MPUPO/IBIL.

OO0o0menne M cucremarusanys 3HAHUKW 1O Kypcy Ouomormu B 9 kmacce. [loaroroBka K HMTOrOBOW KOHTpOJbHOH pabote. IloBTOpeHue
matepuana: rmasa 1,2 u 3

OO0o0menne M cucremarusanys 3HaHMW TO Kypcy Oumonormu B 9 kmacce. [lonroroBka K HMTOTOBOWM KOHTpONIBHOH pabote. [ToBTopenme
Marepuana - riasa 4.

OO6oOuieHne U cucremMatusauus 3HaHUA Mo Kypcy Ouwosoruu B 9 kmacce. [loxroroBka
MaTepuana: riasa 5, 6.

OO6oOueHne U cucremMaTusauus 3HaHMA Mo Kypey Ouwonoruu B 9 kmacce. [loaroroska
MaTepuana: riasa 7, 8.

O06oOmenne U cucTtemMaTu3anus 3HaHWKA MO Kypcy Owmonmormm B 9 kmacce. [loaroroBka K HWTOTOBOW KOHTPOJBHOH padote. [loBTOpenme
MmaTepuana — riasa 9.

=~

UTOTOBOM KOHTpoJbHOU pabote. [loBTOpeHue

=~

UTOTOBOM KOHTpoOJbHON pabote. [loBTOpeHue

I[lnanupyembie pe3yibTaThl OCBOEHHSI Y4eOHOI 0 MpeaMeTa
OcBoenue ydeOHOTO TIpenMeTa «broNorus» Ha ypOBHE OCHOBHOIO 00IIEro 0Opa3oBaHHS JTOJDKHO OOECNEeYMBATH JOCTHIKEHUE CIIEITYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJ/IbTATHI

Ilampuomuueckoe socnumanue:

* OTHOIIIEHUE K OMOJIOTHH KaK K BaKHOW COCTaBIIAIOLICH KyIbTYpbI, TOPIOCTh 32 BKJIAJl POCCUMCKUX U COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOIA
Ononornyeckor Hayku. [ pakgaHcKkoe BOCITUTaAHUE:

* TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH IIPU BBIITOJIHEHUY UCCIIENOBAHUM U IIPOEKTOB, CTPEMIICHUE K B3aMMOIIOHUMAHHUIO
1 B3aUMOIIOMOIIHU. J[yXOBHO-HPAaBCTBEHHOE BOCIIUTaHUE:

* TOTOBHOCTb OLICHUBATH IIOBEICHNE U TOCTYIIKH C IIO3ULNUN HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOU KYJIbTYPBI;

* IOHUMaHHE 3HAYMMOCTH HPAaBCTBEHHOT'O aCleKTa JAEATEIbHOCTH YeJIOBEKa B MEIULIMHE U OUOJIOIMH. DCTETUYECKOE BOCIIUTAHHE:

* IOHUMaHHE POJIM OUOJIOTUH B (POPMHUPOBAHUU ICTETHUECKON KYIBTYPbI TUUHOCTH. [lenHOoCmu HAYUHO20 NO3ZHANUA:

* OpHEHTALMsI HA COBPEMEHHYIO CUCTEMY Hay4HBIX NPEJICTABICHUN 00 OCHOBHBIX OMOJIOIMYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBA3SIX YeJIOBEeKa
C IPUPOJIHOW U COLHAIBHOMN CPENION;



* IOHUMaHHE POJIU OMOJOTMYECKOW HayKH B ()OPMUPOBAHUM HAYYHOIO MUPOBO33PEHUS; Pa3BUTHE HAy4YHOM JIF0003HATENbHOCTH, HHTEpPECA K
OMOJIOrMUECKO HayKe, HABBIKOB UCCIIE0BATEIbCKOM €S TEIBHOCTH.
Dopmuposanue Kyibmypbi 300P08bSL.
* OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0OPOBBIO M YCTAHOBKA Ha 3/JOPOBBIM 00pa3 >KM3HHU (30POBOE MUTAHUE, COOIIOICHIE TUTUEHNYECKUX
IPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHIATUN M OTJbIXA, PETyJsipHas pU3nUecKas akTUBHOCTD);
* OCO3HAaHHUE TOCIICJCTBUN W HETPHUATHE BPEIHBIX MPHUBBIYEK (YIMOTpeOJICHNWE ANKOTONs, HApPKOTHKOB, KypeHHe) W MHBIX (GopM Bpena ais
(U3UYECKOro U ICUXUUYECKOTO 3/J0POBbS; * COONIOIEHUE MTPaBUIT 0€3011aCHOCTH, B TOM UHCJIE HABBIKM 0€30IacHOTO MOBEICHHs B IPUPOAHOIL cpene;
* ¢(hOpMUPOBAHHOCTDH HaBBIKA pe(IICKCHH, YIIPABICHNE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHHEM.
Tpyoosoe éocnumanue:
* AKTUBHOE y4yacCTHE B pEIICHHWHU MPAKTUYECKUX 337au (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OMOJOTMYECKOW U 3KOJOTHYECKOU
HalpaBJIEHHOCTH, HHTEPEC K MPaKTUUECKOMY U3yUEHUIO podeccuil, CBA3aHHBIX ¢ OMOJIOTHE.
Okonozuyeckoe gocnumanue:
* OpUEHTALUs Ha IPUMEHEeHHEe OMOJIOrMUECKUX 3HAaHUH NPU peIIeHUH 3a/1a4 B 00JIaCTH OKPY’KaIOIIeH Cpebl;
* OCO3HAHME HKOJIOTUIECKUX MPOOIIEM U TYTEeH UX PELICHHUS;
* TOTOBHOCTB K YYacCTHIO B IPAKTUYECKON AEATEIbHOCTU 3KOJOTNYECKON HAIIPABIEHHOCTH.
Aoanmayus obyuarowe2ocs K U3MEeHAIOWUMCS YCI0BUAM COYUANbHOU U NPUPOOHOU CPeObl.
* aJICKBAaTHAasl OLIEHKA N3MEHSIOINXCS YCIOBU;
* IPUHATHE PeIIeHHUS (MHINBUIYaTFHOE, B TPYIINE) B M3MEHSIOIIUXCS YCIOBUAX HA OCHOBAHUH aHaJIN3a OMOJI0rHYecKor nHpopmaium;
* IJITAHUPOBAHUE JIEHCTBUI B HOBOM CUTYyallM HA OCHOBAHWU 3HAHUHN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIbTATbI

YHuBepcaibHbIe NO3HABATEIbHbIE 1eHCTBUS

baszoevie nocuueckue oeticmeusi:

* BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIEC MPU3HAKN OMONIOTHUECKUX OOBEKTOB (SIBJICHMIA);

* YCTaHABJIWBATh CYIIECTBCHHBIA MPU3HAK KIACCHU(UKAIMU OUOJOTHYECKUX OOBEKTOB (SIBJIICHUI, MPOIECCOB), OCHOBAHUS JIJIi 0OOOIIECHUS U
CpaBHEHHUS, KPUTEPUH MPOBOJAMMOIO aHaIN3a; ¢ y4E€TOM MPEUIOKEHHON OMONOTHYEeCcKOW 3a7aud BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B
paccMaTpuBaeMbIX (pakTax ¥ HAOJIIOICHUSIX; TIPeIaraTh KpUTEPUH JIJIs1 BBISBIICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

* BBISBIIATH Ie(DUIIUTHI HHPOPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHHSI TIOCTABJIICHHOW 3a/1a4H;

* BBISBJISATH NMPUYUHHO-CJICACTBEHHBIC CBSI3U MPU W3YYECHUU OHMOJOTUYECKHX SIBJICHHM M TPOIECCOB; JENAaTh BBIBOJBI C HCIOJIb30BAaHHUEM
JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKITIOUCHUN, YMO3AKIIOUEHUH TI0 aHAIOTHH, (HOPMYIUPOBATh TUIIOTE3HI O B3aUMOCBS3SX;

* CaMOCTOSITENILHO BBIOMpaTh croco0 pemieHus y4eOHOM Ouosormyeckoi 3agaud (CpaBHUBATh HECKOJIBKO BapUAHTOB pELICHUs, BHIOMPATH
HauboJIee MOAXO AN ¢ YIETOM CAMOCTOSTEIFHO BBIICTIEHHBIX KPUTEPHUEB).

basoevie uccneoosamenvckue deticmeaus:

* KCMOJb30BaTh BOIPOCHI KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

* hOpMyIMPOBATH BOMPOCHI, (PUKCUPYIOIINE Pa3PhIB MEXKY PEAbHBIM U KEJIATeIbHBIM COCTOSSHHEM CHUTYalluH, 0OBbEKTa, 1 CAMOCTOATEILHO
yCTaHaBIMBATh HCKOMOE U JaHHOE;



* popmupoBaTH rUNIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXIECHUN, apr'yMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

* IPOBOJIUTH MO CAMOCTOSITETILHO COCTABICHHOMY IUIaHy HaOJIOJICHUE, HECJIOKHBIM OMOIOTHYECKUI IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHHUE
10 YCTaHOBJIEHHIO 0COOEHHOCTEH OMOJI0rMuecKkoro o0beKTa (Mpouecca) u3yueHusi, IPUUNHHO-CIIEACTBEHHBIX CBSI3€H M 3aBUCUMOCTEN OMOJIOTHYECKUX
00BEKTOB MEXKIY CO00i;

* OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIUIO, TOJYUYEHHYIO B X0/I€ HAOJIIOJICHNS ¥ SKCIIEPUMEHTA;

* CaMOCTOSITENIFHO (OPMYJIMPOBATh OOOOMIEHUS M BBIBOJABI IO pe3yiabTaTaM IPOBEAEHHOTO HAOIIOACHUS, HSKCIEPUMEHTa, BIA/ETh
MHCTPYMEHTAMHU OLIEHKH JIOCTOBEPHOCTH MOIY4YE€HHBIX BBIBOJIOB U 0000IIEHUI];

* IPOTHO3UPOBATh BO3MOXKHOE JIajibHEIIIee Pa3BUTHE OMOJIOTUYECKUX MPOLIECCOB U X MOCIEACTBHS B AHAJIOTUYHBIX UM CXOJHBIX CUTYalUsX,
a TaKXe BBIABUraTh MPEINOI0KEHNS 00 UX Pa3BUTUHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Paboma ¢ ungopmayueri:

* IPUMEHATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI M 3alIpOChl IIPHU MOUCKE U 0TOOpE OHOIOrnYecKol MH(OPMAIIMK WK JaHHBIX U3 HICTOUHUKOB C
y4€TOM NpPEe/IOKEHHOW y4ueOHOM OMONIOrMueckol 3ajadu; BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH OMOIOTHYECKYIO
MH(POPMALIMIO PA3TUYHBIX BUI0B U ()OPM NpEICTaBICHUS;

* HaXOJUTh CXOJHBIC apryMEHTHI (TOATBEPIKIAIONINE WIH OMPOBEPTalOIINe OJHY M Ty )K€ HJCI0, BEPCHIO) B PA3IMYHBIX HH(POPMAITMOHHBIX
UCTOYHUKAX;

* CaMOCTOSITENIFHO BBIOMPATh ONTHMANBHYIO (HOpMY MpencTaBieHUs WHPOPMALMU W WLIIOCTPHPOBATH pEIIacMble 3aaddl HECIOKHBIMHU
CXeMaMH, luarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSAMY;

* OIICHUBATh HAJAEKHOCTH OMOIOTUIECKON HH(POPMAIIMH TI0 KPUTEPHUSIM, IPEUIOKEHHBIM YYHTEIEM M CPOPMYIMPOBAHHBIM CAMOCTOSITEIIHHO;

* 3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(OPMALIUIO.

Yuusepcanvuvie KommyHukamugHvie 0eticmeus

Oobwenue:

* BOCIIpUHUMATh U (POPMYIMPOBATH CYKJIEHHs, BEIPAXKAaTh SMOILIMHU B ITPOLIECCE BBIMOJIHEHHS TPAKTUYECKUX U J1a00paTOPHBIX padoT;

* BbIpa)kaTh ce0s (CBOIO TOUKY 3pEHMsI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJlbHBIE CpPe/ICTBA OOLICHUS, TOHUMAaTh 3HAUYEHHE COLMAIBbHBIX 3HAKOB, 3HATh M PACMO3HABATH MPENNOCHUIKU
KOH(IMKTHBIX CUTYaIlUil U CMTYaTh KOH(IUKTHI, BECTU TIEPETOBOPHI;

* MOHMMAaTh HAMEPEHHUS JPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPeKTHOU hopme (hopMyarpoBaTh CBOU
BO3PaXKEHUS;

* B XOJI€ AMAJIOTa W/MIN AUCKYCCHHU 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/TaeMOil OMOJIOTHYECKONW TEMBI M BBICKA3bIBaTh MJICH, HAIICTICHHBIC
Ha pelIeHne OMOJIOTHYECKOM 3a]auM U MO/IepKaHue 0JIarokenaTeTbHOCTH OOIICHMS;

* COMOCTABIIATH CBOM CYX/IEHUS C CYXKIAECHUSIMH JPYTUX YYaCTHUKOB JIMAJIOra, 0OHAPYKUBATh pa3IMyUe U CXOJICTBO MO3UIHII;

* MyOJUYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO OMOJIOTMYECKOTO ONBITA (IKCIIEPUMEHTA, UCCIIEIOBAHMS, TPOEKTA);

* CaMOCTOSATENbHO BBHIOMpATh (hOpMAT BBICTYIUIEHHUS C Y4ETOM 3aJay MPE3eHTAllMd U OCOOCHHOCTEH ayJAUTOPUH U B COOTBETCTBHHM C HHUM
COCTaBJISITh YCTHBIE U MUCbMEHHbBIE TEKCTHI C UCIIOIb30BAaHUEM MIUTFOCTPATUBHBIX MaTEpUAIOB.

Coemecmuas dessmenbHOCMb (COMPYOHUYECMB0).

* IOHUMATh U HMCIOJIH30BaTh NMPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAIbHON paOOThI MPHU PEIIEHUN KOHKPETHOW OMONIOrHYecKoi mpoOiieMbl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHUCTBUS NPH PEILICHUH OCTaBIEHHON yueOHOM 3aauu;



* IIPUHUMATH IEJIb COBMECTHOW JESITEIHHOCTH, KOJUICKTUBHO CTPOHTH JICHCTBHUS IO €€ NOCTHIKCHHUIO: PACIIPENENATh POJIH, JOTOBAPHBATHCS,
00CYyX/1aTh TPOLIECC M PE3yIbTAT COBMECTHOM pabOTHI; yMETh 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH, IPOSIBIATH TOTOBHOCTh PYKOBOAHTH, BHITTOIHATH
MOpYyUYEHUsl, MOJUUHATHCS;

* IUTAHUPOBATh OPTaHHU3AINI0 COBMECTHOW Pa0OTHI, OMPENENATh CBOIO POJb (C YYETOM MPENNOYTEeHHH M BO3MOXKHOCTEW BCEX YYAaCTHHKOB
B3aMMOJICHCTBHS), pacIpeeNsITh 3aJjaud MEXIy YJeHaMH KOMaH/bl, y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CykAeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U UHBIC);

* BBINOJIHATH CBOIO YacTh pabOThI, TOCTUraTh KayeCTBEHHOTO pe3ylibTaTa MO CBOEMY HAMpPaBICHHIO U KOOPAUHUPOBATH CBOM JCUCTBUA C
JIPYTHMH WICHAMU KOMaH]IbI;

* OIIGHMBATh KadyeCTBO CBOETO BKJaJa B OOMMH MPOAYKT IO KPUTEPUSM, CAMOCTOSTENFHO COOPMYIUPOBAHHBIM YYaCTHHKAMH
B3aMMOJICHCTBHS; CPAaBHUBATh PE3YJIbTAThl C MCXOTHOW 3a/adeid M BKJIAJ KaXKIOTO YjeHa KOMaHIBI B JOCTIDKEHHE PE3yNbTaToOB, pa3ieisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEAOCTABICHHUIO OTYETA MIEpe]l TPYIIOi;

* OBJIAJICTh CHCTEMOW YHUBEPCATBHBIX KOMMYHHMKATHBHBIX JEHCTBHH, KOTOpas oOecrednBaeT CPOpPMHUPOBAHHOCTh COIMAIHHBIX HABBIKOB H
HMOIIMOHAIBHOTO UHTEIUIEKTa 00YYaroIHXCsl.

Yuueepcanvnvie pecynamuensie oeiicmeus

Camoopeanuzayus:

* BBISIBJIATH MPOOJIEMBI JIJISl PEILICHHSI B )KU3HEHHBIX U YIEOHBIX CUTYAIHSIX, UCIIOIB3Yys OMOIOTHYECKIE 3HAHMS,

* OPHEHTUPOBATHCA B PA3NUYHBIX IMOAXO0JAX MPUHATHS pelleHni (MHIWBUIyalbHOE, NMPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpymmoii);

* CAMOCTOSITENILHO COCTAaBJISITh aJITOPUTM PEIIEHUs 3aJa4M (WM €ro 4acTbh), BRIOMpPATh CIOCOO perieHus: yueOHoW OMOJIOornuyeckoi 3ajauu C
y4ETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeIiaraeMple BAPHAHTHI PEIICHUN;

* COCTaBIIAITh TUIAH JICUCTBUH (TUTaH peajn3allid HaMEUYEeHHOTO alrOpUTMa PEIIeHHs), KOPPEKTHPOBATh MPEUIOKEHHBIN aJITOPUTM C YUETOM
MOJIy4EeHHUs] HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3y4aeMOM OHOJIOIHYECKOM OOBEKTE;

* Ie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pegrexcus):

* BJIQJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU M Pe(IICKCUH;

* IaBaTh aJICKBaTHYIO OIICHKY CUTYAIlUH U MpeAarath IiaH e€ U3MeHEeHHUS,

* YYUTHIBATh KOHTEKCT W MPEABHIETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH y4eOHOM OMOJOTHYECKON 3a/1auu, aIalTHPOBATh
peleHne K MEHSIOIUMCS 00CTOSITEIbCTBAM;

* OOBSCHATH MPUYHHBI JJOCTIKEHUS (HETOCTIKEHHS) Pe3yJIbTaTOB JACATEIBHOCTH, IaBaTh OICHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOJUTh
MO3UTHUBHOE B MPOU30LIE/IIEH CUTYallNH;

* BHOCUTH KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIIMXCSI CUTYallli, YCTAHOBIIEHHBIX OIMOOK, BO3HHUKIINX
TPYIHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSM.

OMoyuoHanbHbIL UHMENTEKM.:

* pa3nn4aTh, HA3BIBATh U YIPABISTH COOCTBEHHBIMU SMOIIMSIMA M SMOIIUSIMH JIPYTHX;

* BBISIBIISITH M aHATM3UPOBATH MPUYHUHBI SMOIIHIA;



* CTaBUTH CeOS HA MECTO JIPYroro 4eioBeKa, MOHMMATh MOTHBBI M HAMEPCHHSI IPYTOro;

* PETYJIHPOBATH CITOCOO BBIPAXKECHUST IMOIIUH.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHTBHCS K JJPYTOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATH CBOE MPaBO Ha OIMOKY M TAKOE K€ MPaBO JPYToro;

* OTKPBITOCTH Ce0€ U IPYTUM; ® OCO3HABATh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBNAJCTh CUCTEMON YHHUBEPCAIBbHBIX Y4EOHBIX PETYJISTHUBHBIX JCUCTBUN, KOTOpas oOecreynuBaeT (GOpPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK
JUYHOCTH (BHYTPEHHSS TIO3UIIHSI TUIHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIIpaBJICHHUS COO0#, CaMOIUCITUTUIMHEI, YCTOWIUBOTO TTOBEICHHUS ).

Ilpeomemmnvimu pezyromamamu n3ydeHus npeamera «buonorus» B 5 kiacce SBISIOTCA CIEIYIOIMINE YMEHHUS:
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OTIPECTISATH POJIb B IPUPOJIE PA3IUYHBIX TPYII OPraHU3MOB;
OOBSICHSITEH POJTb )KHBBIX OPTaHU3MOB B KPYT'OBOPOTE BEIIECTB YKOCUCTEMEI.

MPUBOIUTH IPUMEPHI MTPUCTIOCOOTICHHUI OPraHU3MOB K cpeie 0OUTaHus M OOBACHATH UX 3HAYCHHE;

HAXOJWTh YePThI, CBUACTEIHCTBYIOIINE 00 YCI0KHEHUH KUBBIX OPTaHU3MOB

OOBSCHATH 3HAUCHHUE )KUBBIX OPTaHU3MOB B JKU3HH U XO31CTBE YETIOBEKA.

MIEPEUYNCIIATh OTIMYUTETbHBIC CBOWCTBA YKHBOTO;

pa3nuuaTh (10 TabNMIle) OCHOBHBIE TPYIIIBI )KUBBIX OPraHU3MOB (OakTepuu: Oe3bsiIepHbIC, SIepPHbIE: TPUOBI, PACTEHUs, )KUBOTHBIE) U
OCHOBHBIC TPYIIIBI PACTEHUH (BOJOPOCITH, MXH, XBOIIIH, TUTAYHBI, TATIOPOTHUKH, TOJIOCEMEHHBIC U IIBETKOBBIC);

OTpeEIIsATE OCHOBHBIE OpraHbl PACTECHH (4acTH KIETKH);

OOBSCHATh CTPOEHUE U KU3HENEATEIbHOCTh M3YyYEHHBIX TPYII KUBBIX OpPraHU3MOB (OakTepuu, TpuUObI, BOJOPOCIH, MXH, XBOIIH,
TUTAYHBI, TATIOPOTHUKH, TOJIOCEMEHHBIC U IIBETKOBBIC);

MOHUMATh CMBICT OMOJIOTUYECKUX TEPMUHOB;

XapaKTepU30BaTh METOAbl OHMOJIOTMYECKON Hayku (HAOJIIOJICHWE, CpPaBHEHWE, PE3YJIbTAThl, IOJB30BATHCSA YBEIUYHTEITHHBIMU
npudopaMu U UMETh DJIEMEHTapHbIE HABBIKH MMPUTOTOBIECHUS M U3y4YEHHS MPENapaToB.

UCTIOJTb30BaTh 3HAHKS OMOJIOTHH IPHU COOJTIOICHUH ITPABUIT TOBCETHEBHON TUTHEHEI;

CamocrosTenbHO 00HAPYKHUBATh U POPMYIHPOBATH YUEOHYIO TPOOIEMy.

Ilpeomemuvimu pezyromamamu uzyyenus npeomema «buonozus» ¢ 6 Knacce agnarwmesn ciedyroujue ymeHus:

— OOBSCHATH POJIb PACTEHHH B COOOIIECTBAX U UX B3aMMHOE BIIMSIHHE IPYT HA JIpYTa;

— IPUBOJUTH MIPUMEPHI MIPUCTIOCOOIEHHI IBETKOBBIX PACTEHUH K Cpejie OOMTaHUS U OOBICHITh UX 3HAUCHUE;

— HAaXOAUThb qeme, CBI/I}IGTCJ’IBCTBY}OHII/IG 06 yCJ'IO)KHeHI/IH KHNBBIX OpFaHI/ISMOB 110 CpaBHeHI/IIO C HpGI{KaMI/I, 1 JaBaTh UM O6’B$ICHCHI/I€;

— OOBSCHATH MPUCTIOCOOTICHUS HA PA3HBIX CTAAMSIX )KU3HEHHBIX [IUKIIOB.

— 06’B$ICH$ITB 3HAYCHUEC IIBCTKOBBIX paCTCHI/Iﬁ B JXU3HU U X03$[I7[CTBC YCJIOBCKA. HA3bIBATH B&)KHCﬁIHI/IC Ky.]'IBTypHI)IG nu J'IeKapCTBeHHble paCTCHI/ISI
CBOEIT MECTHOCTH.

— pastanL IIBCTKOBBIC paCTeHI/Ifl, OAHOOOJBHBIC U }IBYHOJ'IBHI)IG, HpI/IBO)II/ITI) anMepH paCTeHI/IfI I/ISY‘ICHHBIX CeMeI\/’ICTB IIBCTKOBBIX paCTeHI/IfI
(MakCUMyM — Ha3bIBaTh XapaKTepHbIC IPU3HAKHU I[IBETKOBBIX PACTEHUI M3yUYEeHHBIX CEMEWCTB);



— OTIpEeNEeNsATh OCHOBHBIC OpTaHbl pacTeHU (JIUCT, CTEOECIb, IIBETOK, KOPEHB);

— OOBSICHATH CTPOEHUE U JKU3HEACSITEIIBHOCTD 1IBETKOBOTO PACTECHUS,

— MMOHUMATh CMBICIT OMOJIOTHYECKUX TEPMHUHOB;

— IPOBOJIUTH OMOJIOTHUECKUE OTBITHI M SKCIIEPUMEHTHI i O0BSCHSTE HX PE3YyIbTATHI.
— co0Ir0/1aTh U OOBSCHSTH NMPaBUJIA TTOBEJCHHUS B IPUPOJIE.

— pa3nu4aTh Che00HBIC U SITOBUTHIE IIBETKOBBIC PACTCHHUS CBOCH MECTHOCTH.

Ilpeomemuvimu pezynemamamu uzyuenus npeomema «buonozusny 6 7 knacce aenawmesn cieoyroujue ymeHus:

— OIPENeNATH POJIb B IPUPOE U3YUEHHBIX TPYIIIT )KHBOTHBIX.

— IPUBOJIUTH IPUMEPHI MIPHUCIIOCOOTICHNI )KUBOTHBIX K Cpe/ie OOMTAaHUS i OOBSICHAT MX 3HAYCHHE;

— HaXOJUTh YEPThI, CBUCTEIHCTBYIOIINE 00 YCIOKHEHNH KUBOTHBIX [0 CPAaBHEHUIO C TIPEKAMU, U 1aBaTh UM O0BSICHEHHE;

— OOBSICHATH MPHUCIIOCOOJICHHS Ha Pa3HBIX CTATUAX )KU3HEHHBIX [IUKJIOB.

— OOBSICHATH 3HAYCHHE )KUBOTHBIX B )KU3HH U XO3HCTBE YEIOBEKA;

— TMPHUBOAWTH TPUMEPHI M XaAPaKTEPU30BATh BAXKHBIX [UIS JKU3HM M XO3SHCTBAa YENOBEKa J>KMBOTHBIX (OOWTAaTeNel >KWIMII, Tapa3uToB,
NEPEHOCYUKOB 00JIe3HEH, HACEKOMBIX-ONBUINTENEH, OOIECTBEHHBIX M KPOBOCOCYIIUX HACEKOMBIX, MPOMBICIOBBIX PbIO, OXOTHHYbE-IIPOMBICIOBBIX
IITHII ¥ 3Bepel, TOMAIIHNX KUBOTHBIX U TIP.) HA IIPUMEPE CBOEH MECTHOCTH, OOBSICHATh UX 3HAUCHHE.

—pasnuuaTh (1o TabiHIle) OCHOBHBIE TPYIIBI )KUBOTHBIX (IIPOCTEHIIIHNE, THITHI KUIIEYHOIIOIOCTHBIX, TUIOCKUX, KPYTJIBIX U KOJbYATHIX YepBEi,
MOJUTIOCKOB, YWICHUCTOHOTHX, B T.4. KJIacChl PaKoOOpa3HbIX, HACEKOMBIX, MMAyKOB; XOPJOBBIX, B T.4. KJIACCHI PbIO, 36 MHOBOIHBIX, MTPECMBIKAIOIIINXCS,
OTHIL ¥ MJIEKOITUTAIOIINX );

— OOBSCHATH CTPOCHHWE W >KU3HEICSTEIBHOCTh HM3YyYCHHBIX TPYMIl JKUBOTHBIX (IIPOCTEUINHE, KHINEYHOIOJIOCTHBIC, IUIOCKUE, KPYTJbIe U
KOJIbYAThIe YepBU, MOJUTIOCKHU, YWICHUCTOHOTHE (B T.4. paKOOOpa3Hble, HACEKOMBIE, TIAYKH), XOPIOBBIE (B T.4. PIObI, 3 MHOBOJHBIE, IPECMbIKAIOLIHECH,
NTHIIBI ¥ MIIEKOTIMTAIONIHE);

— XapaKTepH30BaTh OCHOBHBIE YKOJIOTHUYECKUE TPYIIITBI H3YUYEHHBIX TPYIII )KHBOTHBIX;

— IOHUMATb CMBICIT OMOJIOTHUECKUX TEPMUHOB;

— pasnryaTh BaXHEWIIHE OTPSIIbI HACEKOMBIX M MIIEKOTTHTAIOIINX;

— IPOBOJUTH HAOIOICHUS 32 )KU3HEAESTEIbHOCTBIO dKHBOTHBIX, OMOJIOTHYECKHE OTBITHI U SKCIIEPUMEHTHI U OOBSCHATh UX PE3YJIbTATHI.

— co0nroaaTh U OOBSICHITH IPAaBUJIa TIOBEIEHUS B IIPUPO/IE;

— XapaKTepH30BaTh CIIOCOOBI PallMOHAIBHOI'O HCIIOJIb30BaHHSI PECYPCOB KHUBOTHBIX HA IPUMEPE CBOETO PETHOHA.

— HMCTIOJIb30BATh 3HAHUS OMOJIOTHH TIPU COOJIOICHUH MTPABHJI MMOBCETHEBHON TUTUEHBI;

— OCYLIECTBIIATH JUYHYIO NPOPUIAKTUKY 3a00JI€BaHH, BBI3BIBAEMBIX MTAPA3UTUYECKUMU KUBOTHBIMH.

Ilpeomemnvimu pesynomamamu uzyuenusn npeomema «buonozusn» é 8 knacce agnarwomesn ciedyroujue ymeHus:

1. B no3HaBarenbpHOM (MHTEIUIEKTYAIBLHON) cdepe:

* BBIJACJIICHHUC CYIICCTBCHHBIX IIPU3HAKOB OHMOJIOTMYECKUX OOBEKTOB (OTJ'II/ILII/ITGJ'II)HI)IX IMPU3HAKOB JKHMBBIX OPraHHU3MOB; KJICTOK W OPraHu3MOB



pacTeHui, )KUBOTHBIX, TpUOOB U OakTepHii; opraHM3Ma 4YeJoBeKa; BUAOB, IKOCHCTEM; OHocdepsl) U IMpoleccoB (0OMEH BEIIECTB U MpeBpalleHue
OHEPTHUHU, NUTAHUC, ObIXaHWUC, BBIACICHHUEC, TPAHCIIOPT BCHICCTB, POCT, PA3BUTHUC, PA3ZMHOXCHUC, PCTYIALNUA KHU3HCACATCILHOCTH OpraHu3Ma,
KpPYroBOpPOT BEIIIECTB U HpeBpalleHue SHEeprun B HKOCUCTEMAX);
* NIPUBEACHUE J0KA3aTENIbCTB (apryMEHTAIMsl) POJICTBA YEJIOBEKA C MJIIEKONUTAIOLIMMY KUBOTHBIMU; B3aMMOCBS3H YEJIOBEKA U OKPY)KAIOILEH CPEJbl;
3aBUCUMOCTH 37I0POBbsl UEJIOBEKAa OT COCTOSHHMSI OKpYXKarolled cpeabl; HEeOOXOAMMOCTH 3allluThl OKpY)Karolled cpeabl; COONIOJEHUs Mep
npoUIaKTUKN 3a00J€BaHUH, BBI3BIBAEMBIX PACTEHUSIMU, )KUBOTHBIMHU, OAKTEPHSIMH, TPUOAMHU U BUpyCaMH, TpaBMaTH3Ma, crpeccoB, BUU-undexuunu,
BPEJIHBIX HPUBBIYEK, HapyLeHHs OCaHKH, 3peHus, ciyxa, UH(EKIIMOHHBIX u HPOCTYIHBIX 3a00JIeBaHU;
e KiIaccupUKaAIMs —  ONpEeAeJCHHE MPHHAMICSKHOCTH  OHMOJOTHYECKHX OOBEKTOB K  ONPEACTCHHOM  CHCTEMAaTWYEeCKOH  TpyIIIe;

* 00BsICHEHHE PO OMOJIOTHH B MPAKTHUECKOW NEATETHHOCTH JIIOJEH; MecTa M pOJIM 4eJOBeKa B MPHUPOJIE; POACTBA, OOIMIHOCTH MPOMCXOXKACHUS U
SBOJIFOIIUHN paCTeHI/II\/JI U XKUBOTHBIX (Ha IMpUMEPE COIMOCTABJICHUA OTACIBbHBIX rpynn); POJIN PA3IMYHBIX OPTraHHU3MOB B JXKHM3HHU YCJIOBCKA, 3HAYCHHA
OMOJIOTMYECKOT0 pa3HOoOpa3ust Ui coXpaHeHus Ouocdepsl; MEXaHM3MOB HACIEICTBEHHOCTH M W3MEHYMBOCTH, IPOSBICHMUS HAceICTBEHHBIX
3a0osieBaHU y YeJloBeKa, BHUJ1000pa3oBaHus u MIPUCIIOCOOJIEHHOCTH;
* pa3InyeHue Ha TabauIax yacTei ¥ OpraHoMI0B KJIETKU, OPraHOB U CUCTEM OPraHOB YEJIOBEKa; Ha KUBBIX 00BEKTaX U TabJIMI[aX OPraHOB LBETKOBOTO
pacTCHusA, OpraHoB U CUCTEM OPTraHOB JKUBOTHBIX, paCTeHI/Iﬁ PAa3HBIX OTACIIOB, ) KUBOTHBIX OTACIbHBIX THUIIOB U KJIIACCOB; Hauboee PacCIpOCTPaHCHHBIX
pacTeHM M  JOMAalIHUX JKUBOTHBIX; CBEIOOHBIX M  SIOBUTBIX TIpuUOOB; OMACHBIX S  4YeJOBEKa pacTeHUl M JKUBOTHBIX;
* CpaBHCHHE OHMOJOTMYECKMX OOBEKTOB W TMPOIECCOB, YMEHHE JelaTh BBIBOABI M  YMO3AaKIIOYCHHS Ha OCHOBE CpaBHCHHS;

* BBISIBJICHHE M3MEHYHMBOCTH OPTaHHU3MOB; MPUCIOCOOIEHUN OPraHU3MOB K cpejie OOMTAaHUsS; TUIIOB B3aUMOJEWCTBUS Pa3HBIX BUJOB B KOCHUCTEME;
B3alMOCBSA3€H MEXIy OCOOEHHOCTSMU CTPOCHHUS KIIETOK, TKAHEW, OpraHOB, CHUCTEM OpPraHOB M MX (PYHKLUMSIMH;

* OBJIQJICHUE METOJaMHU OHMOJOTMYECKOW HayKH: HaONIOJIEHHEe W ONHCAaHHE OWOJOTHYECKHX OOBEKTOB M IPOIECCOB; MOCTAHOBKA OHMOIOTHYECKHX
HKCIEPUMEHTOB U 00BbsICHEHHE ux pe3yIbTaTOB.
2.B 11eHHOCTHO-OPUEHTALIMOHHOM cdepe:

. 3HaHUE OCHOBHBIX MpaBuI MOBEICHUS B pupoIe U OCHOB 3JI0pOBOTO oOpa3za KU3HU;
* aHAJIM3 U OIICHKA MOCJEICTBUI IeATeIbHOCTH YeJI0BeKa B MPUPOE, BIUSHUS (PaKTOPOB pUCKaA HA 3I0POBHE YEIOBEKA.

3.B cdepe TpyIOBOI IeATENBHOCTH:

. 3HaHUE u coOIroIeHNE MpaBUiI paboThI B KaOuHeTe OHOJIOTHU;
* cOOITIOIeHNE TTPABWIT PAOOTHI ¢ OMOJIOTHISCKUME MPUOOPAMH U MHCTPYMEHTaMU (TIpenapoBaIbHBIC UTITbI, CKAIBITCITH, JTYITbI, MUKPOCKOIIHI ).

4. B chepe dusnueckor nesITEILHOCTH:

* OCBOEHHE MPUEMOB OKa3aHUs NEPBON MOMOLIHN MPU OTPABICHHUH SIIOBUTHIMU IpUOaMU, paCTEHUSIMHU, YKYCaX KUBOTHBIX, IPOCTYAHBIX 3a00I€BaHUIX,
oXorax, OOMOpOXXEHMSAX, TpaBMaX, CIACEHWU YTOMAIOIIEro; palMOHAJbHONW OpraHM3allMd TPyAa M OTAbIXA, BHIPAIMBAHUS U Pa3MHOXKECHUS
KYJIbTYPHBIX PACTEHHUI U IOMAIIHUX KUBOTHBIX, YXOJa 32 HUMH; POBEICHUS HA0JII0IeHUH 32 COCTOSIHEM COOCTBEHHOTO OpraHu3Ma.



5. B acretnueckoii cdepe:

* OBJIaZICHUE YMEHHEM OLIEHUBATh C 3CTETUYECKON TOUKH 3pEHHS OOBEKTHI JKUBOW IPUPOIBI.

Ilpeomemnvimu pesynomamamu uzyuenusn npeomema «buonozun» 6 9 knacce asnaomea credyroujue ymenus:

— — 00BACHATH POJIL OMOpa3HO0Opa3us B MOAACPKaHUN OMOC(EPHOT0 KPYTrOBOPOTA BEIIECTR.

— XapaKTepH30BaTh HHIUBUIYATLHOE Pa3BUTHE OpraHu3Ma (OHTOTeHE3), 00pa3oBaHME MOJOBBIX KIETOK, OIUIOIOTBOPEHUE M BAKHEHUIIIHE ITAITBI
OHTOT€HE3a MHOTOKJIETOYHBIX;

— OOBSACHATH IPUPOAY YCTOMUYUBOCTH HOPMAJILHOTO OHTOT€HE34,

— IPUBOJUTH MIPUMEPHI IPUCTIOCOOTICHHUM Y PACTEHUHN U JKUBOTHBIX.

— UCTIOJIb30BaTh 3HAHMS 10 SKOJOTHHU ISl ONTUMAIIBHON OpTraHu3ai 00phObI ¢ MH()EKIIMOHHBIMU 3a00JICBAaHUSAMH, BPEAUTEISIMHA TOMAITHET O
U IIpuycaieOHOTrO X03sIHCTBA;

— TI0JIH30BATHCS 3HAHUSAMU 110 TEHETHKE U CETICKINH Il COXPAaHEHHS TOPOJHON YMCTOTHI JIOMAITHUX KUBOTHBIX (CO0AaK, KOIIEK, aKBapUyMHBIX
pBIO, Kyp U 1Ip.);

— cobroaaTh MPOo(UIAKTUKY HACIICICTBEHHBIX O0JIC3HEIH;

— WCIOJb30BaTh 3HAHUS MO TEOPUH SBOJIONMHU JUIS ONTHUMAJIBHON OpraHu3aluu 60pbObl ¢ MH(EKIMOHHBIMU 3a00JI€BaHUSIMHU, BPEAUTEIAMU
JIOMAIITHET0 M MPHyCcaeOHOTO X03sHCTBA.

— HaXOJUTb B MPOSBICHUAX KU3HEAEATEIILHOCTH OPraHU3MOB 00IIME CBOICTBA )KUBOTO U OOBACHSATH UX;

— XapaKTepH30BaTh OCHOBHBIC YPOBHU OpPTraHU3AIMU )KUBOTO;

— TIOHUMATD POJIb PETYIISAIUHN B 00CCIICYCHUH KU3HEACSITETPHOCTH 1 DBOJIOIMN KHUBBIX CUCTEM, a JIJIsl 3TOTO HEOOXOAMMO HaXOIUTh 0OpaTHBIC
CBSI3U B IIPOCTBIX CUCTEMAX U MX POJIb B Ipoleccax PyHKIUOHUPOBAHUS U Pa3BUTHUS )KUBBIX OPTaHU3MOB;

— TIEPEUUCIIATH OCHOBHBIE TIOJIOKEHHUS KIIETOUHON TEOPHH;

— XapaKTepU30BaTh OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KIETKH, UX (YHKIHUU U POJIb B XKU3HEACATEIBHOCTH 1I€JI0T0 OpraHu3Ma, 0COOEHHOCTH
CTPOEHUS KJIETOK Pa3HBIX APCTB )KUBBIX OPTaHU3MOB;

— XapaKTepH30BaTh OOMEH BEILECTB B KJIETKE U €ro YHepreTuuecKkoe odecrneueHue;

— XapaKkTepHu30BaTh MaTepHUaIbHbIe OCHOBBI HACJIEICTBEHHOCTH U CIIOCOOBI JIEJICHNUs KIIETOK;

— YMETb 0JIb30BaThC MUKPOCKOIIOM, TOTOBUTh U paCCMAaTPHUBATh MPOCTEHIIINE MUKPOIIPENapaThl;

— 0OBSACHATH OCHOBHBIE (PU3NOJIOTUYECKUE (PYHKIIMH YeJIOBEKA U OMOJIOTMYECKUI CMBICI UX PETYJISALNN;

— OOBSCHATH OMOJIOTMUYECKUI CMBICI M OCHOBHBIE ()OPMBI pa3MHOXKEHHS OPTaHU3MOB;

— pasnryaTh OCHOBHBIC (haKTOPHI CPENIbI M XapaKTEPHU30BaTh 3aKOHOMEPHOCTH MX BIIHMSIHUS Ha OPTaHU3MBI B Pa3HBIX Cpeiax OOUTaHMS,

— MOJIb30BAThCA MOHATHAMU 00 SKOJIOTMYECKON HHIE W KU3HEHHOW (Qopme, OMOIeHO3e, IKOCUCTEME, OMOTeoleH03e U OHOre0OXUMHYECKOM
KPYroBOpPOTE, MPOTYIIEHTaX, KOHCYMEHTaX M PeIyleHTaX, MAIICBON MTHPaMH/IE, MUIICBHIX IETIsX;

— XapakTepu3oBathk Ouochepy, €€ OCHOBHbIE (DYHKIIMU U POJIb KHU3HHU B UX OCYLIECTBICHUH;

— KJTacCU(UIIMPOBATH KUBBIE OPTaHU3MBI IO UX POJISIM B KPYTOBOPOTE BEIIECTB, BBIJEISATH IIETTH MMTAHHUS B DKOCUCTEMAX;

— XapaKTepH30BaTh NPUUNHBI HU3KOW YCTOWYMBOCTH arpO3KOCHCTEM;



— IPUBOJUTH IPUMEPHI U3SMEHUMBOCTH U HACJIEICTBEHHOCTH Y PACTEHUM 1 )KMBOTHBIX U OOBSCHATH IPUUUHY 3TOTO SIBJICHMUS;

— XapaKTepu30BaTh 3aKOHBI HacienoBaHus I'. MeHpensd, MX LUTOJOTMYECKHME OCHOBBI, OCHOBHBIE IOJIOXEHHS XPOMOCOMHOW TEOpUU
HaCJIE/ICTBEHHOCTH;

— XapakTepu30BaTh IPUPOAY HACIEICTBEHHBIX 00JIE3HEN;

— OOBACHATH D3BOJIOIMIO OPraHUYECKOT0 MHpPa M €€ 3aKOHOMEPHOCTH (CBUAETENBLCTBA SBOJIIOLUH, OCHOBHBIE IOJIOKEHHUS TEOPUHU
ecrecTBeHHOro otoopa Y. JlapBuHa, ydeHMsI O BHJE€ M BHI000pa30oBaHMM, O TJIABHBIX HalpaBleHUsX 3BosonuoHHoro mnpouecca A.H. Ceeprosa,
TEOPHIO UCKyCcCTBEHHOTo 0TO0pa Y. JlapBrHA, METO/IbI CEJIEKIIUU U UX OMOIOTHYECKHE OCHOBBI);

— XapaKTepHU30BaTh IPOUCXOXKACHUE U OCHOBHBIE 3TAIlbl BOJIIOLINH KU3HU;

— 0OBSACHATH MECTO YEJIOBEKA CPEJIN JKUBOTHBIX M AKOJIOTUUYECKUE TPEIIOCHUIKH TPOUCXOXKACHNS YEIOBEKA;

— XapaKTepHu30BaTh OCHOBHBIE COOBITHSI, BbIICTUBIINE YETOBEKA U3 5KUBOTHOTO

MHpa.

— XapaKkTepHU30BaTh FIKOJIOIMUECKHE IPOOJIEMBI, CTOSIIUE ITEPE YEIIOBEUECTBOM;

— HaXOUTh IPOTUBOPEUHS MEX]Ty I€ATEIHOCTBIO YeJI0BEKa U MPUPOJON U IIpeylaraTh Cloco0bl YCTpaHEHHUs STUX ITPOTHBOPEUHil;

— OOBSICHATH U JIOKA3bIBaTh HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K KHBBIM OpPTraHU3MaM.

— TPUMEHATh OMOJIOTMYECKHE 3HAHUS /ISl OpraHu3alMy U IUIAHUPOBAaHUS COOCTBEHHOTO 370pOBOro o0pa3a >KU3HU M JIeSTEbHOCTH,
OJaronosiyuunsi CBOe€i ceMbU U OJaronpuUsITHON cpebl OOMTaHUS Y€I0BEYECTBA.

TEMATHUYECKOE IINTIAHUPOBAHUE

5 KJIACC (35 YACOB)
Has3zeanue Tema ypoxa Ocnognwle euowt oeamenvnocmu | Hcnonvzos
pazoena ooyuarouwuxcsa anue
obopyooea
HuUA
ueHmpa
«Touka
Pocmay
Tema 1. | [lpupona  Bokpyr | becena ¢ yuurenem, pabora ¢ yueOHUKOM
Omauuue Hac. HaGmomaem u | u TeTpanpio. BeimogHeHHE MHUCHMEHHOTO
HCUBO20  OmM | WCCIICTYEM . 3a7aHusl.
nexcusozo (5
uacoe).
Pazniune ten | Pabora ¢ yueOHukoM (c. 8): 3HAKOMCTBO
KUBOW W HEXWBOW | C NMpPU3HAKAMH TeNl )KUBOW U HEKUBOU
IPUPOJIBL. pUPOIBI; paboTa ¢ OUOIOTHIECKUMHU
TEepMUHAMH oOMeH BEIECTB,




OpraHuYeCKUe M HEOpraHHYeCKHe
BEIECTBA;  JEMOHCTPAIMS  YUYHTEIEM
OIIbITa IIO BbI- ABJICHUIO OPTaHUYCCKUX U
Heopranuyeckux Bemiects (c. 11)

Kakue  BemiectBa | Pabota ¢ yueOuukom  (c.  12):
coaepxKarcs B | OpMHUpOBAHKE TMPEICTABICHUS O IIPO-
AKHUBBIX BEJICHUU U 0()OPMIIEHUH OIBITA; paboTa C
opranusmax? yueOHukoMm (c. 13, 14): mpeoOpa3oBaHue
uHpopManuu B GopMy CXeMbl U TaOIHILIBI
CpoiictBa kuBbIX | ®poHTanbHas Oecena: ¢GopMHpOBaHUE
OpPTraHU3MOB. NpPEJCTaBICHUA O TPU3HAKAX JKUBBIX
OpPTraHU3MOB; TMOATOTOBKA K MPOBEICHHIO
IPOCTOTO OITBITa c KUBBIMU
OpraHu3MaMH.
[Monsenem urorn. | Pabora ¢  y4eOHUKOM, BBINIOJHEHHE

IIMCBbMCHHOI'O 3a1aHuA.

Tema
Knemounoe
cmpoenue
OP2aHU3MO8

(5 w).

2.

Kietounoe
CTpOCHHUE
OpraHu3MOB

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Cnymanue oObSICHEHUN yUUTENS.
CamocrodTenbHas padoTa ¢ y4eOHHUKOM.

l'otoBuTh
MHKponpena
par
KYJIBTYpBI
ameO.
Ob6napyxeHu
e
OJTHOKJICTOYH
BIX
KUBOTHBIX
(mpocreiimm
X) B BOJIHOM
cpene C
WCTIOJIh30BaH
uem

UG poBOro
MHUKPOCKOTIA.
ONEKTPOHHBI
€ TaOIuIBl 1
IUIAKaThI.




JlaGopaTopHas Pabora ¢ ydeOHuKOM, J1aGOpaTOpPHBIM | MHUKPOCKOIT
pabota Nel o0opynoBaHHWEM, TIOBTOPEHHE TPABHWII | CBETOBOM,
«3HaKOMCTBO ¢ | paboTsl c nabopaTtopHbIM | U(GPOBOMH
MUKPOCKOIIOM) . 000pyZIOBaHUEM.
KonTponbnas Pemenre 3amannii KOHTPOJILHON PaOOTHI.
pabora Ne 1.
4. JlaboparopHas | Pabota ¢ ydeOHHKOM, I1abopaTopHBIM | MUKPOCKOII
paborta No2. o0opynoBaHHWEM, TTOBTOPEHHE TPABHII | CBETOBOM,
paboThl c Jab0paTOpPHBIM | TIUGPPOBOI
00opyIOBaHUEM.
5. JlaboparopHas | Pabora ¢ ydeOHHKOM, sabopaTopHbIM | MUKpOCKOI
pabora Ne 3. o0opyIoBaHHWEM, TIOBTOPEHHE TPABHII | CBETOBOM,
paboThI c 1a00paToOpHBIM | U(PPOBOIA
obopynoBanuem. [Ipurorosnenue Tecra ¢
HCIIOJIb30BAHKE JIPOKIKEN.
Tema 3. | Kak unér xusnp Ha | @ponTtanpHast Oecenqa C©  y4HTENeM,
Kuzneoesme | 3emne? pabora ¢ ydyeOHHMKOM, pabora ¢
JIbHOCMb TeTpaapio. BeipamuBanue miecexu.
0p2anHu3IMoe
(25 u).
Kax @poHTanpHas Oecega € YUHTENEM,
Pa3MHOXKaIOTCS pabora ¢ yuyeOHHMKOM, pabora ¢
KHBBIE TeTPaabIo.
OpraHU3MBbI?
Kak OponTaneHas Oecemqa ¢ yudrTesneM, | DJIEKTPOHHBI
Pa3MHOMKAIOTCS pabora ¢ ydeOHWKOM, paboTra C | € TaOIUIBl U
KHUBOTHBIE? TETPaabIO. TUIaKaTHI.
Kax O®poHTanpHas Oecema € yUHTETEM,
Pa3MHOXKAIOTCS pabora ¢ ywyeOHUKOM, pabotra ¢
pacteHus’? TETPabIo.
KonTtponbHas Pemienue 3aanne KOHTPOIbHOM pabOTHI.
pabota Ne 2
Moryt a1 | @poHTasbHAs Oecena ¢ y4YHUTENEM,
pacTeHus pabora c ywyeOHuUKOM, pabora ¢
MIPOM3BOIUTH TETPabIO.




MTOTOMCTBO 0e3
TTOMOIIIA CEMSIH?
[IpakTuueckas PaGora ¢ yueOHukoMm, pabora c | [{udposas
pabota KOMHATHBIMU PAaCTEHUSMH. naboparopus
Nel I10 DKOJIOTUH
«Yxon 3a (matumk
KOMHATHBIMU OCBELIEHHOC
pacTeHUSIMID TH,
BJIQXKHOCTH U
TEMIIepaTyp
BI)
Pa6ora c
repOoapHbIM
MaTepHaJIoM
[MoxBeném utorn . | PaGora B rpymmax.
Pabota ¢ pa3naToYHbIM MaTepUaIOM.
Paborta ¢ y4yeOHWUKOM, BBIMOJHECHUE
MUCHbMEHHOTO 3aaHHUs.
Kax nutatotces | OponTtanbHas Oecema ¢ yuuteneM, | OOHapyXeHH
pactenus? pabora ¢ yueOHHWKOM, pabora c|e
TETPAJIBIO. XJIOPOILIACTO

B B KJIETKaX
pacteHui ¢
MCIOJIb30BaH
uemM
u(pOBOTO
MHUKPOCKOIIA.
DNEeKTPOHHBI
€ TaOJIHUIBI 1
TUTAKATEHI.

Tompko 1M JHCT
KOPMHUT pacTeHue?

Crnymranue oObsICHEHUH yIUTEN.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.

OOGHapyxeHu
e
XJIOPOIUIACTO
B B KJIETKaX
pacTeHui ¢




HCITIOJIB30BaH
HeM

UG poBOro

MHUKPOCKOTIA.

ONEKTPOHHBI

€ TaOIuIbl U

TUTIaKaTHI.
Kaxk nurtatorcs | Pabota B mapax. DNEeKTPOHHBI
pasHbIe @poHTtanpHas Oeceqa C  yyuTeneM, | € TaOIMIBI U
YKUBOTHBIE? pabora ¢ ydeOHMKOM, paboTa  C | IJIaKaThl.

TETPaabIo.

JKuBble opraHu3MbI JICKTPOHHBI
e op Pabota ¢ pa3maTo4HBIM MaTepUaIOM. 3 P
3UMOM . N € TaOJuLBl U

Caymranue oObsSICHEHHI yIUTEIIS.
TUTaKaTHI.
CamocrosTenbHas padoTa ¢ Y4eOHHKOM.
Kax gHTa}O TC1 | PaGota ¢ pasaTOUHBIM MaTEPHAIIOM. SHeIgp OHHEI
T1apasnThL - Crnyuranue oObsICHEHUN YIUTETIA. © TabIMMIEL 1
TUTaKaThI.

CamocrosTenbHas padoTa ¢ y4eOHHKOM.

IlogBeném uroru .

Pabota ¢ pa3gaToYHbIM MaTepUaAJIOM.
Pabota ¢ kaproit ypoxa.
3akperieHue 3HaHU 10 TeMe.
[ToaroroBka K KOHTPOJIBHOH padoTe.

KonTponbsHas Pemenne 3aannii KOHTPOJILHON PaOOTHI.
pabota Ne 4 .

Hy»xHbl mu | Pabota ¢ pa3gaTouyHbIM MaTepHaIoM.
MUHEpalbHBIe cou | PaboTa ¢ kapToit ypoka.

KUBOTHBIM u | becena ¢ yuurenem.

YeJI0BEKY? Ananu3  omuMOOK, JIONYIIEHHBIX Ha

KOHTPOJIbHOH paboTe.

MoxHO 1M XUTH
0e3 BobI?

PaGota ¢ pa3naTouyHbIM MaTepHAIIOM.
Pabota ¢ kapToii ypoka.
becena c yunrenem.

MoxHo U KUTH
HE IMUTAACH?

Pabora ¢ pa3maTouyHbIM MaTEPHATIOM.
Cnymanue oObsICHEHUN yauTeIs.
CemuHapcKoe 3aHsTHE.




@poHTtanbHas Oeceqa € yyuTeleM,
pabora ¢ ydeOHHMKOM, paboTra C
TETPAJBIO.
Kax MOXKHO | @poHTabHAs Oecena ¢  Y4YHUTENEM,
NOOBITH ~ JHEpruio | pabora ¢  yueOHHKOM, pabota cC
JUTSL J)KU3HU? TETPAJIbIO.
3auem xuBble | poHTanbHas Oecega € y4UTENEM,
OpTaHu3Mbl pabora ¢ ydeOHHMKOM, pabota cC
3amacaroT TeTPaabIo.
NUTaTeIbHbIE
BelecTna’?
MoxHo nmu xuTh u | @poHTanpHas Oeceqa C  y4UTEIEM,
HE JBIIIAaTh? pabora ¢ ydeOHHMKOM, pabora C
TETPAJBIO.
Pabota ¢ npo01eMHBIMH CUTYalUSMHU.
Pa30op mpennoxkeHuilT 1o  oxpaHe
IPUPOJHBIX BUIOB.
[Toneaem utorn . | IloBTOpeHUE MPOAEHHOTO MaTEpHUaa.
Pa6ota B mapax.
CamocTosiTenbHast pabora o
KapTOYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.
ITogroroska K | [loBTOpEHME MPOIIEHHOIO MaTepuraa.
KOHTPOJIbHON Pa6ora B nmapax.
pabore . CamocTosiTenbHast pabota 1o
KapTOUYKaM.
ITonroToBka K KOHTPOJIBHOM paboTe..
Hrorosas Pemienue 3a1anuii KOHTPOILHOM pabOTBHI.
KOHTPOJIbHAS
pabora.
Pabora Hax | PaboTa Hax ommOkaMu.
omuOKamu. Pa306op 3amanuii KOHTPOJIBLHOM pabOTHI.

6 KJIACC (35 YACOB)

Haszeanue \ Tema ypoka \ OcHogHble u0bl dessmenbHOCHmU ‘chOﬂb308




pa30eJ1a oﬁyuammuxcn aHue
obopyoosa
HUA
uenmpa
«Touka
Pocmay
Hayxka o | LapctBO becena ¢ yuutenem, paboTa ¢ yueOHUKOM
pacmenusx — | Pactenus. U TeTpajplo. BhINOIHEHHE MUCHMEHHOTO
oomanuka. Buemnee ctpoenue | 3agaHusl.
(6u) 1 oO1mas
XapaKTepUCTHKA
pacTeHui.
MsorooGpa3ue PaGota ¢ yueOHukOM; pabota cC
KU3HCHHBIX (JOPM | OMOJIOTUYECKUMU TEPMUHAMU;
paCTECHHIA. (bpoHTanbHas Oecena ¢ yauTenem.
Kinerounoe PaGora ¢ yueOGHukoM, mpeoOpazoBanue | MUKpPOCKOI
CTpPOCHUE nHpopmarun B GopMy cXemMbl | | IIUDPOBOH,
pacTeHMi. TaOTUIIBI. MUKpoIipena
CaoiicTBa (bpoHTanBHAS Oecena ¢ yUUTeIeM. partsl
pacTUTENBHOU Pab6ora B rpymnmax.
KJICTKH.
Tkanu pacTeHuUH. O®ponTtanpHas Oecema: GopmupoBaHue | MUKPOCKOM
MpEJICTaBICHU O TMpU3HAKaX >KUBBIX | HUGPOBOH,
OpPraHu3MOB; MOATOTOBKA K IMPOBEICHHIO | MUKPOIIpEna
MIPOCTOTO OTIbITA c KUBBIMH | paThl
OpraHu3zMamH.
Cewms. YcnoBus PaGora ¢ yueOHukoMm, BeImomHeHue | Pabora
MPOpaCTaHUs NUCHMEHHOTO  3amaHus.  Pabora ¢ | «CTpoeHue
CEeMsIH. nabopaTopHbIM  00OpyJIOBaHHEM,  C | CEMEHH
CEeMEHaMH PacTCHUI. (bacomm»
ITonroToBka Kk KOHTPOJIBHOM padoTe. Hudposas
nabopaTopus
10 HKOJIOTHH
(matumk

OCBCIIICHHOC




TH,
BJIQYKHOCTH U

TEMIEPATYP
BI).
DNEKTPOHHBI
€ TabJIuUbl U
IJIaKaThl.
KonTponbsnas Pemenwne 3ananuii KOHTPOILHOUM PAOOTHI.
pabota Nel.
Opzanvt Kopens, ero OponTanpHas Oecema ¢ yuurteneM, | MUKpOCKOI
pacmenuil. CTpOCHHUE U pabora ¢ ydeOHHMKOM, pabora c | HudpPOBOH,
(6w 3HaueHue. AHaIU3 | TETPajblo. MUKpoIipena
KOHTPOJIbHOM AHanmM3 KOHTPOJIBHOM paboThI, pa3dbop | paThl.DJIEKTp
paboTHI. 3a/1aHUM. OHHBIE
TaOIUIBI |
IUIaKaThl.
[ToGer, ero PaGora B rpynmax. DNEKTPOHHBI
CTpOCHHE U PaGora ¢ pa3naTouyHbIM MaTepHAIOM. € Tabnuibl U
pasButTue PaGora ¢ y4eOHHMKOM, BBINIOJHEHHE | IIAKATHI.
MUCHbMEHHOTO 3a/1aHusl.
JIucr, ero Pabota B rpymmax. Muxkpockorn
CTPOEHHUE U Pabora ¢ pa3naTouyHbIM MaTepHUAIIOM. 1 poBoH,
3HAYCHHE. PaGora ¢ y4yeOHHMKOM, BBINOJHEHHE | MUKpOIIpeNna
MIMCBbMEHHOTO 3a/laHusl. patel.BHyTpe
HHee
CTpPOCHHE
JHCTA.
Crebenb, ero Pabora B rpymmax. Muxkpockor
CTpOCHHE U PaboTa ¢ pa3aTOYHbIM MaTepUaJIOM. G poBoOH,
3HaYEHHE PaGora ¢ yueOHHKOM, BBINOJIHEHUE | MHKpOIIPENa
MIMCBbMEHHOTO 3a/IaHusl. paThL.
«Ctebenn
OJTHOJIOJIbHBI
X "

JIBYIOJIbHBIX




pacTeHUIN

DNEeKTPOHHBI
€ TaOIUIBl 1
IUTaKaThl.
I[BeToK, ero OponTanpHas Oecemqa € yuuTeneM, | DJIEKTPOHHBI
CTPOCHHE U pabora ¢ y4yeOHWKOM, pabora ¢ | € TaOIWIB U
3HaYEHUE. TETPaabIO. IUIAKaThI.
[Tnon. OponTanpHas Oecemqa ¢ yuurTeneM, | DJIEKTPOHHBI
Pa3nooOpasue u pabora ¢ ydeOHHMKOM, paboTra C | € TaOIHUIBI U
3HAYEHHUE IJIOJIOB. | TETPAbIO. IUIaKaThI.
OcHogHnuie MusnepanbHOe @ponranpbHas Oecema ¢ yuurenem, | Llupposas
npoueccol MUTaHWE pacTeHW | pabora ¢  ydeOHWKOM, pabota c | JJabopaTopus
JcusHedesime | VI 3HAUCHME BOJBL. | TETPAbIO. 0 SKOJIOTHH
JIbHOCIMU [TonroroBka Kk KOHTPOJIBHOMU paboTe. (matumx
pacmenui. BJI&KHOCTH,
(64 OCBEIICHHOC
TH)
KonrtpomnbHas Pemienue 3a1aHre KOHTPOJIBHOM pabOTHI.
pabota Ne2.
Bosnymnoe @poHrtanbHas Oecena ¢ yuuteneM, | Ludposas
MUTAaHUE pacTeHuit | pabora ¢  ydeOHHMKOM, pabota c | mabopaTopus
— TETPaabIo. 10 SKOJIOTUH
doTOCUHTE3. (maTumk
Amnanus YTJIEKUCIIOTO
KOHTPOJIbHOM rasa 51
paboTHI. KHCJIOPO/IA)
Jbixanue u oOMeH | @OpoHTanbHas Oecena ¢ y4uTeneM, | DIEKTPOHHBI
BEIIIECTB Y pabora ¢ ydeOHWKOM, paboTra C | € TaOIHUIBl U
pacteHui TETPALBIO. TIJIAKATBHI.
Pasmuoxenue u PabGota ¢ yueOHumkoMm, pabGora c | Ludposas
OIJIOZIOTBOPEHHUE y | KOMHATHBIMH PaCTEHUSIMH. naboparopust
pacTeHuH. 0 SKOJIOTHH
Bereratusnoe (marumx
pa3MHOKEHHUE. OCBEIIIEHHOC
TH,

BJIaXHOCTH U




TeMIeparyp

bl)
Pabora C
repOapHbIM
MaTepHaIoM
Poct u pazButune Pabota B rpymnmnax.
pacTeHui. Pabota ¢ pa3naToYHbIM MaTepUaJIOM.
Paborta ¢ yueOHWUKOM, BBIMOJHEHUE
MUCHEMEHHOTO 3a/IaHusl.
Mmnozooopaszu | CucreMaTHKa OpoHTtanpHas Oecema € YUHTENEM,
e u pazeumue | PaCTCHUM, €€ paborta ¢ y4yeOHHMKOM, pabora ¢
pacmumensho | 3HA4CHUE UL TETPaJIBIO.
20 mupa. OOTaHUKH.
(10 w)
Bognopocan. Caymranue oObsICHEHUN YIHUTEIIS. Muxkpockorn
MoxoBUAHbIE B CamocrosTenbHas pabora ¢ y4eOHUKOM. | HU(POBOH,
3abaifkaabCKOM PaGora c kapToukamu. MUKpoOIpena
Kpae. paThL.
(OmHOKNETO
gHas
BOJIOPOCIIb
XJIaMUJIOMOH
ana,
Charaym —
KJIETOYHOE
CTPOCHHUE)
[Tnaynsl, XBomm, | PaGoTa B mapax. DJIEKTPOHHBI
[TamopoTHHUKH Ha @poHTanpHas Oeceqa € ydUTeNeM, | € TAOIHUIBI U
npuMepe pabora ¢ yuyeOHMKOM, paboTa  C | IJIaKaThl.
3a0aiKkaabCKOro TeTpaablo.
Kpasi.
Otnen Pabota ¢ pa3maToYHBIM MaTepUaIOM. ONEKTPOHHEI
lNonocemenusie u Cirymanme oGbACHEH It YIuTes, € TabIuIbl 1
[TokpeITOCEMEHHBI TUTaKaThI.

CamocrosTenbHas paboTa ¢ y4eOHHUKOM.




€ Ha MpuMepe [ToaroroBka K KOHTPOJIBHOHU padoTe. Pa6ora Cc

pacreHui repOapHbIM

3abaifkabCKOro MaTepHaioM

Kpasi.

KonTponbshas Pemenue 3aannii KOHTPOJILHON pabOTHI.

pabota Ne3.

CewmeiicTBa kinacca | Pabora ¢ pa3maTOYHBIM MaTEpUAIOM. ONEKTPOHHBI

JIBynonbHbIE PaboTa ¢ xapToii ypoka. € TaOJIUIBl 1

3a0aiKkajabCKOro becena ¢ yuurenem. IUIAKAThI.

Kpas. Anamu3  ommbok, JomymieHHbIX Ha | PaGora c

KOHTPOJIbHOH paboTe. repOapHbIM

MaTepHaIoM

CemelicTBa KIIaCCa | pagora ¢ pa3IaTOYHBIM MaTEPHUATIOM. INEKTPOHHEI

OI[H?HOHI’HHe Crnyuranue oObsICHEHUN YIUTETIA. € Tabnuubl U

3abatixanbckoro CamocTosTenbHas paboTa ¢ yaeOHnkom. | [1aKaTEL.

Kpas. Pabora c
repOapHBIM
MaTepuaioM

Uctopuueckoe O®poHTanpHass Oeceja € YUHTENEM,

pasButTue pabora ¢ ywyeOHHMKOM, pabotra ¢

PacCTHTENHHOTO TeTPaabIo.

MUpa.

KynbtypHbie Pabota ¢ pa3naroyHbsiM MaTepuagIoMm. DIEeKTPOHHBI

pacTeHus PaGora c xaptoit ypoxka. € TaOnuIbl U

3abaifkaabCKOTro becena ¢ yuurenem. TJIaKaThl.

Kpasi. Pabota C
repOapHbIM
MaTepruaIoM

Hapst Ctaporo u
Hogoro Csgera.

PaGora ¢ pa3gaTouyHbIM MaTEpPHATIOM.
Crnymranne 0ObSICHEHUH YIUTEIIS.
CemuHapckoe 3aHsITHE.

@dpoHTanpHas Oeceqa € yYUTENEM,
pabora ¢ ydeOHHKOM, pabotra C
TETPaIbIO.
Ilpupoonwvie [TonsiTue o @poHTanpHas Oecena €  y4MTENEM,
co00uwecmea. | IPUPOJTHOM pabora ¢ y4yeOHHMKOM, pabora ¢




Bw coo0riecTBe — TETPAbIO.
OuoreoleHo3e u
IKOCHCTEME.
CoBMmecTHas @poHTanpHas Oeceqa € ydUTENeM,
KU3Hb OPTaHU3MOB | pabota ¢  ydeOHUKOM, pabota cC
B IIPUPOTHOM TETPaabIO.
cooO1iecTne.
CwMmena npupoaHbix | @poHTanbpHass Oecema ¢ yUUTElEM,
COO0IIECTB U & pabora ¢ ydeOHWKOM, pabotra C
MIPUYHHBI. TETPaabIO.

Pabota ¢ mpo6ieMHBIMU CUTYAITUSIMU.
Pa3bop mpennoxkeHuil 1o  oxpaHe
MIPUPOIHBIX BUIOB.

3akpennenue. | llogroroska k [ToBTOpEHME MPOIIEHHOTO MaTepHaIa.
(44 UTOTOBOM PaboTa B mapax.
KOHTPOJIBHOM CamocTosiTenbHast pabora 1o
pabore. KapTOUYKaM.
[TonroToBka K KOHTPOJIBHOH padoTe.
[ToaroroBka k [ToBTOpEHME MPOIIEHHOTO MaTepUaa.
WTOTOBOM PaboTa B mapax.
KOHTPOJIbHOM CaMocTosiTenbpHast pabota 1o
pabore. KapTOYKaM.
[ToaroroBka K KOHTPOJILHOU padoTe..
Hrorosas Pemenue 3aiannii KOHTPOJILHON paOOTHI.
KOHTPOJIbHAS
pabora.
Ananmuz Pabora Hag ommoOkamu.
KOHTPOJIbHOM Paz306op 3amanuii KOHTPOIBLHOM pabOTHI.
paboTHL.
7 KJIACC (70 YACOB)
Haszeanue Tema ypoka Ocnognuie 6uowt oeamenvnocmu | Hcnonv3zoe
pazoena odyuarowuxcsa anue

o0bopyooea




HuUsA

yenmpa
«Touka
Pocmay
3oo0nocun - 3oosorus - | becena ¢ yuurenem, paborta ¢ yueOHHKOM
HayKa 0 | HayKa 0 | U TeTpaapio. BrImonHeHne MUCEMEHHOTO
HCUBOMHBIX KUBOTHBIX. 3a7aHusl.
(CR)
Cpensr Pabora ¢ yueOHukoM; pabora ¢
KH3HM U MecTa | OMOJIOrHYeCKUMU TEpPMUHAMU;
oOuTaHus ¢bpoHTanbHAA Oecena ¢ yUUTEeM.
KUBOTHBIX.
B3anmMocss3u
KUBOTHBIX B
IpUpoJIe.
Knaccugpuk | Pabora ¢ yueOHMKOM, peoOpa3oBaHue
anys KUBOTHBIX U | MHQOpMaKU B GOPMY CXEMBI.
OCHOBHBIE ¢bpoHTanbHAA OEecena ¢ yuuTesieM.
cucremarnieckue | Paborta B rpymnmnax.
TPYIIIBL.
Bnusinue yenoseka | Pabota B rpymnmax.
Ha KUBOTHBIX. Pabota ¢ pa3naToYHbIM MaTepUalIOM.
PaGora ¢ y4eOHHMKOM, BBITIOJHCHHE
MUCbMEHHOTO 3a[aHHU.
Kpatkas uctopust | PaboTa B rpymnmnax.
pa3BUTHS Pabota ¢ pa3naTo4HbIM MaTepUaJIOM.
300JI0THH. PaGora ¢ y4eOHHMKOM, BBIIOJHEHUE
MUCbMEHHOTO 3a[aHHU.
Cmpoenue Krerka. Pabora ¢ yueOHHMKOM, TpeoOpaszoBaHue | MUKpOCKOI
mena uHpopManuu B GOpMy TaOJIHUIIBL. ppPOBOH,
HCUGCOMHBIX ¢dbpoHTanbHas 6ecesia C yuuTeIeM. MUKpoIIpena
(4 u). Pabora B rpynmax. paTthbl.
TkaHu. @poHrtanbHas Oecena ¢ yuurteneM, | MUKpOCKOI




pabora ¢ ydeOHWKOM, pabora c | HUdPOBOH,
TETPaIbIo. MHUKpoTpena
patsl
Opranbl 1 cuctemsl | PaboTta B rpynmax. Muxkpockorn
OpIaHoB. Pabota ¢ pa3naToYHbIM MaTepUaIOM. 1 poBOH,
PaGora ¢ y4eOHMKOM, BBIIOJIHEHHE | MHUKpOIPEIA
MUCbMEHHOTO 3aJ[aHHU. patsl
KontpomnbHas Pemienue 3a1anuii KOHTPOIBHOM pabOTBHI.
paborta Nel
IToouapcmeo | Tun Capkonoseie, | PaGora B rpynmax. Muxkpockorn
Ilpocmeiimue | KXryTHKOHOCIBI. Pabota ¢ pa3gaTouHbIM MaTepHAIOM. 1QpoBoii,
(5u). Knace PaGora ¢ yueOHUKOM, BBIIOJHEHUE | MHUKpOIIPENa
CapxoJioBbIe. MUCbMEHHOTO 3aJ[aHHUs. patsl (ameba
PaboTa ¢ MHUKpOCKOIIOM.
Kitace OpontanpHass Oecema ¢ yuurteneMm, | MUKpockor
KryTukoHOCIIBI. pabora ¢ y4yeOHHMKOM, pabotra ¢ | nU(POBOW,
TeTPaabIo. MHKponpena
patsblL.
(?BrIICHA
3eneHast)
Tun Undyzopus. @ponranbHas Oecenqa ¢ yuuteneMm, | MUKpOCKOI
pabora ¢ yuyeOHHMKOM, pabotra ¢ | UU(POBOH,
TeTPaabIo. MHKponpena
patsblL.
(uady30pusN)
JlaGoparopHas [Ipurorosnenue Mukponpenapara. Muxkpockon
pabota Nel PaboTa ¢ MUKPOCKOIIOM. I pOBOH,
MHKpoIpena
patsbl.
Muoroo0bpasue Pa6ota B rpymnmnax. 1abopaTopHO
POCTEHIIINX. Pabota ¢ pa3gaTouHbIM MaTepHAIOM. e
[Tapasutnueckue PaGora ¢ yueOHHKOM, BBINOJHEHUE | 00OPYHAOBAH
npocTenme. MUCbMEHHOTO 3a[aHHUs. ue.

DJIEKTPOHHBI




€ TaOJIULIBI

Iloouapcmeo | Tun O@pontanpHass Oecega ¢ yuuteneMm, | MUKpPOCKOIT
Mmuozoknemo | KulieyHononocts | pabora ¢ yueOHHUKOM, pabota ¢ | 1udpoBoif,
YHble bIC. TCTPAAbLO. MUKpOIpECTia
JcueomHuwie (3 parsl.
y). (BHYTpeHHEe
CTpOEHHuE
TUAPHI)
Mopckue OponTanpHass Oecemqa € y4HTETEM,
KHUIIIEYHOTIOJIOCTHEI | paboTa ¢ y4yeOHMKOM, paboTa ¢
e. TETPaabIO.
KonTponbshas Pemenue 3aianuii KOHTPOJILHON paOOTHI.
paborta Ne2
Tun: ITnockue | Tun Ilnockue Pabora B rpymmax. 1a00paTopHO
uepeu. YepBHU. Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM. e
Kpyznvie PaGora ¢ ydeOHHWKOM, BHINIOJHEHHE | 00OPYIOBaH
uepeu. MUCbMEHHOTO 3aJ[aHHUs. ue.
Konvuameie DNEeKTPOHHBI
uepeu (6 u). € TabJInIBI
Paznoo0Opaszue @ponTanpHas Oecema € y4HTENEM,
IJIOCKUX YepBei pabora ¢ yueOHHKOM, paboTta ¢
3abaifkaabCKOro TETpablo.
kpast. CocanbplUuKu
¥ LICTTHH.
Tun kpyrisie Cnymanue o0bsICHEHUN yUHuTeIs. n1abopaTopHO
YEPBHU. CamocrodrenbHas paboTa ¢ y4eOHUKOM. | €
Pabota c kapToukamu. o0opyaoBaH
ue.
DJIEKTPOHHBI
€ TaOIHIIbI
Tun xopUaThIe Pabota B mapax. 1abopaTopHO
YEpPBHU. OponTanpHass Oecega ¢ y4yuTeleM, | e
pabora ¢ yueOHuUKOM, paboTa C | 0OOpyHOBaH
TETPaJIBIO. ue.
DJIEKTPOHHBI

€ TaOJIULIBbI




Kiacce

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.

MarnomeruHKoBbIe Cnymanue oObSICHEHUN yUUTENS.

HcpBH. CamocrosiTensHast paboTa ¢ y4eOHHKOM.

JlaGoparopHas PabGora ¢ ydeOHHMKOM, pa3gaTOYHBIM | TaOOPATOPHO

pabota Ne2: MaTepUaIOM. e

Buemnee u Pabota ¢ mukpomnpemnapatamu. obopymoBaH

BHYTpEHHEE PaboTa ¢ GMOJIOrMYECKUM PUCYHKOM. ue,

CTpOCHHUE MHKpoIIpena

KOJIBYAThIX YEpBEH. paTsbl.

Tun Oo6mas Pabota ¢ pazgaTrouyHbBIM MaTepHaIOM.
Moanntocku XapaKTEePUCTHKA Pabora ¢ xapToii ypoka.
(6 u). THa MoJIIOCKH. becena ¢ yunrenem.

Knace Pabota ¢ pa3naTo4HbIM MaTepUalIOM.

bproxonorue CnymaHnue oObSICHEHUN yUUTENS.

MOJITFOCKH. CamocrosTenpHas paboTta ¢ y4eOHHKOM.

Kitace OponTanpHas Oecemqa € y4HTENEM,

JIBycTBOpUaThIe pabora ¢ yudeOHMKOM, pabota cC

MOJUTIOCKH. TeTPaabIo.

JlaGoparopHas PabGora ¢ yueOHMKOM, pazgarounsiM | Lludpooit

paborta Ne3 MaTepUaIOM. MHUKPOCKOII,

«Buemnee u Pabora ¢ MukponpenapaTamu. 1a00paToOpHO

BHYTpEHHEE Pabota c 61M0I0rnYeCKMM PUCYHKOM. e

CTpOEHHE Tela 00opy0BaH

JIBYCTBOPYATHIX ue. Brnaxxuere

MOJUTIOCKOB. npenaparsl,
KOJUICKIINU
pPaKOBUH
MOJLUTIOCKOB.
ONEKTPOHHBI
€ TaOJIUIIBI

Knacc Pabota ¢ pa3gaTouHbBIM MaTepHAIOM.

l'onoBoHOTHE ®poHTanmpHas Oecema ¢ yUHTENEM,

MOJLITIOCKH. pabora ¢ yueOHHWKOM, pabora ¢

tetpazibto. [loAroToBKa K KOHTPOIBHOM




pabore.

KonTponbHas Pemienue 3a1anuii KOHTPOJIBLHOM pabOTHI.
pabota Ne3.
Tun Knace OponTanpHas Oecema ¢ y4yHTeETEM,
Ynenucmonoz | Paxoodpasnsie. pabora ¢ ydeOHHMKOM, pabora C
ue (7 u). Ananus TETPAIbIO. Ananuz KOHTPOJIbHOU
KOHTPOJIbHOM paboThL.
paboThI.
Knace @poHTanpHas Oeceqa € yYUTENEM,
[TayxooOpa3Hsbie. pabora ¢ ydeOHHMKOM, pabora C
TETPaabIo.
PaboTa ¢ mpobieMHBIMU CUTYAITUSIMU.
Pa30op mpennoxkeHuil 1o  oxpaHe
MIPUPOJIHBIX BUJIOB.
Knacc Hacekomble. | @ponransHas Oecena ¢ yuureneM, | ['epOapHblit
pabora ¢ ydeOHmMKOM, pabora C | Marepuair —
TeTPaabIo. CTpOEHHUE
HACEKOMOTO
Tumet passuTus Pabota ¢ pa3naToYHbIM MaTepUaIOM. T'epbaprerii
HACCKOMbIX. Craymanue oObCHEHUN yUUTE. Matepral —
CamocrosiTenbHas paboTa ¢ yaeOHuKoM. | bl
pa3BUTHA
HACEKOMBIX
[Tuenst u MmypaBeu | PaboTa B rpymmax.
— OOILIECTBEHHBIE Pabota ¢ pa3naToYHbIM MaTepUalIOM.
HaceKOMBbIE. Pabota ¢ yuyeOHWUKOM, BBIMIOJHEHUE
[Tone3usie MUCHMEHHOTO 3a[aHHUs.
HaceKOMbIe [IpocmoTp Buaeodumbma.
3abaifkanbCKOro Pabota ¢ npe3enTanuei.
kpas. Oxpana
HACEKOMBIX.
Hacexomre — PaGota ¢ pa3naTouyHbIM MaTEepPUATIOM.
BpeAUTCIH Crnyuranue oObsICHEHUH YIUTETIS.
KYJIbTYpPHBIX CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
pacTeHuii u

MEPEHOCUHUKHU

[ToaroroBka Kk KOHTPOJIBHOM padoTe.




3a00eBaHmii

YeNoBeKa.
KonTponbhas Pemenue 3aannii KOHTPOJIBHON paOOTHI.
pabota Ne4.
Tun O6mue mpHsHaKy Pabota ¢ pa31aTOYHbIM MaTepUaJIOM.
Xopoosuie XOPAOBBIX Cnymanue oObSICHEHUN yUUTENS.
(6. PKUBOTHBIX. CamocrosTenbHas paboTta ¢ Y4eOHHKOM.
Hanknacc Poi0ObL. Pabora B rpymmax. Biaxxupie
Pabota ¢ pa3naToYHbIM MaTepUaJIOM. npenapaThl
PaGora ¢ y4yeOHUKOM, BBIOJTHEHHE | «PBHIOBDY
MUCHbMEHHOTO 3a[aHHUs.
Bnytpennee OponTanpHas Oecema ¢ yuureneMm, | BraxHbie
CTPOCHHUE PHIOKI. pabora ¢ ydeOHWKOM, paboTa C | mpemaparbl
TETPAIbBIO. «PBIOBIY.
Mopens —
CKeJIeT pbIO
OcobenHoctu @poHTtanbHas Oecena ¢ y4HTENEM,
Pa3sMHOKEHHS PBIO. | pabota ¢  yueOHHMKOM, pabora ¢
TETPabIo.
OcHoBHbIE Pa6ora B rpymnmax.
cucremMarnieckue | Pabota ¢ pa3gaTouHbIM MaTepHAIOM.
TPYIIIBI PHIO. PaGota ¢ y4eOHHMKOM, BBINOJIHEHHE
MUCHMEHHOTO 3aJ[aHMUS.
llpomeicioBLIe Pabota ¢ pa3maTo4HBIM MaTepUalIOM.
p 1316111 Crnymranane oObsICHEHUN YIUTETIS.
3abatikanbcKoro CamocTosiTenpHast paboTa ¢ yUeOHHKOM.
kpas. Ux
WCITIOJIb30BAHUE H
OXpaHa.
Knace Mecta oOuTaHHA M | .o, ¢ Pa3aTOYHEIM MATEPHATIOM.
3emnosodneie | CTpoCHHC Cnymanue oObSICHEHUN yUUTEs.
' unu | SCMHOBOIHDIX. CamocrodTenbHas paboTa ¢ y4eOHHUKOM.
Ampuouu (4

u).




Crpoenue u Pabota B rpymnmax. Bnaxnsie
JeSITeNIbHOCTD Pabota ¢ pa3naTouyHbIM MaTEpPHATIOM. npernaparbl
BHYTPEHHHUX PaGora ¢ y4eOHMKOM, BBINOJIHEHUE | «3EMHOBOIH
OPraHoOB. IIMCBMCHHOI'O 3a1aHUs. BIC»
TonoBoid ikt Pabota ¢ pa3naToYHbIM MaTepUaJIOM.
KH3HH 1 Craymanue oObACHEHUN yIUTEIS.
TIPOUCXOMICHNC CamocrosiTenbHas paboTa ¢ yueOHUKOM.
36MHOBO/IHBIX.
MHuoroob6pasue u
3HAYECHUE
36MHOBO/IHBIX
3abaifkaabCKOTO
Kpasl.
KonTponbshas Pemenue 3aianuii KOHTPOJILHON paOOTHI.
pabota No5.
Knacc Bueminee ctpoenne | @poHranbHas Oeceqa € yYUTENEM,
Ilpecmuikato | ¥ CKeleT pabora ¢ ydeOHHMKOM, paboTra C
wuecss,  uau | IPECMBIKAIOLIUXCS. | TETPAJbIO.
Penmunuu (3 | Ananus
). KOHTPOJIbHOM
paboTHI.
Buytpennee Pabota B rpymnmax. Brnaxnsie
CTpOCHHE U Pabota ¢ pa3naTouyHbIM MaTE€pPHATIOM. npenapaThl
Ku3HenesTenbHocT | Pabota ¢ yueOHuMKOM, BbinoigHeHue | «lIpecmbika
b MUCHbMEHHOTO 3a/1aHusl. FOLLIUECS
IIPECMBIKAIOINXCS.
Muoroobpasue i Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
SHATCHHC Cnymanue oObSICHEHUN yUUTENS.
HPECMBIKAIOMHXCA | CanocTostTenbHAS PAGOTA C YUCOHHKOM.
3a0alikaabCKOTro
Kkpasd. [IpeBHue
MIPECMBIKAIOLITHECS.
Knace | Cpena oburanuss u | @ponranpHas Oecega ¢ yuurenem, | Uyueno
IImuyn BHEIIIHEE CTpOeHue | pabora ¢  yueOHmKoM, pabora ¢ | [Ituipsl,
(8 u). ITHII. TETPAJBIO. [Mepbs




MITULBL,
MUKpoIIpena
patsl «Ilepps
ITUID)

OnopHo- Pabota ¢ pa3maTo4HBIM MaTepUaIOM. Cxener
ABUTATCIIbHAN Crnymaavne 0ObsICHEHUN YIUTETIS. rony6s
crucTeMa nTui. CamocTosiTenpHast paboTa ¢ yueOHHKOM.
Buytpennee PaGora B rpynmax.
CTPOCHHME TITHII. Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
PaGora ¢ y4eOHHMKOM, BBITIOJHCHHE
MICEMEHHOTO 33/1aHUsL.
Pa3zmHOXeHHE U @ponHTanbHas Oecema ¢ yuuTeneM,
pa3BUTHE NTHULI. pabora ¢ yueOHumKOM, pabota cC
TETPabIo.

T'onoBoit
JKU3HEHHBIM  ITMKI
nu CC30HHBIC

SIBJIEHUSI B JKU3HU
ITHII.

PaboTa ¢ pa3naToYHbIM MaTepUalIOM.
Cnymanue oObSICHEHUN yUUTES.
CamocrosTenbHas padoTa ¢ Y4eOHHUKOM.

Mmuoroob6pasue PaGora B rpynmax.
TITHI] Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
3abaifkaabCKOTO Paborta ¢ y4eOHWUKOM, BBIMOJHECHUE
Kpasi. MUCHEMEHHOTO 3a/IaHusl.
3nauenue u oxpaHa | @ponranpHas Oecega ¢ yuuTeleM,
ITHII. pabora ¢ y4yeOHHMKOM, pabora ¢
[Ipoucxoxnenue TETPaJIbIo.
ITHII.
KonTponbhas Pemenue 3aianuii KOHTPOJIbLHON pabOTHI.
pabota Neb.
Knacce Buemnee crpoenue | PabGora B rpymnmax.
Mnuexonumaro | MiIekormTaronux. | Pabota ¢ pa3garodHbIM MaTepualioM.
wue, unu | Cpenapl )KU3HU U PaGora ¢ y4eOHHUKOM, BBITIOJHEHHE

3eepu (10 u).

MecTa OOUTaHuS.

IIUCBMCHHOTO 3a/IaHU.




Bnaytpennee
CTpOCHHE
MJIEKOTTUTAOLTHX.

@dpoHTanpHas Oeceqa € ydUTENEM,
pabora ¢ ydeOHHMKOM, paboTra C
TETPaabIO.

Bnaxxusie
npernaparbl
«Kponuk»,
CKeJeT
MJIEKOTIUTAIO
I1ETO

PasmBoxenue u

Pabota ¢ pa31aTo4HBIM MaTepUAJIOM.

pasBUTHC Cnymanue oObSICHEHUN yUUTENS.

MIICKOIUTAIOIX. | CaymocrosiTenpHas paboTa ¢ yIeOHIKOM.

I'omoBoit

YKA3HEHHBIN [IUKIL.

[Ipoucxoxaenue OpoHTanpHas Oecemqa € y4HTETEM,

MJICKOTIMTAIOMIUX. | pabora ¢  ydeOHMKOM, pabota cC

MuitekonuTaromme | TETPaablo.

3a0aliKaIbCKOTO

Kpasi.

Bricume, nimm PaGota ¢ pa3naTouyHbIM MaTEepPHATIOM.

IlnanenTapHere, Crnyimranue oObsICHEHUH yUUTEIIS.

3BCpH. CamocTosiTenbHas paboTa ¢ y4eOHUKOM.

HacexomosnHbIe 1 | posoo o rpymmax.

Pykoxprure, Pabora y mocku.

['pb13yHBI U

3aiirieoOpasHeIe,

XHIIHBIE.

JlacToHorHE M PaboTa B rpymnmax.

Kutoob6paznsie. Pabota ¢ pa3marouHbIiM MaTepuaIoMm.
PaGota ¢ yueOHMKOM, BBIIIOJHEHUE

IIUCBMCHHOT'O 3aJIaHU.

[TapHOKOTIBITHEIE U
HenapHokonbITHBI
e.

PaboTa B rpynmax.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
PaGota ¢ yueOHMKOM, BBIIIOJHEHUE
MHCBMEHHOTO 33/1aHUSL.

XobotHbie. OTpsig
[Tpumartsi.

Pa6ota B rpymnmnax.
Pabota ¢ pa3gaTouyHBIM MaTEpHAIOM.




Paborta ¢ yueOHUKOM,
MMUCHEMEHHOTO 3aJIaHus.

BBIIIOJIHCHHUC

IKONOrHIEeCKHe Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
TPYIIIB! Cnymanue oObSICHEHUN yUUTEIS.
MJICKOTHUTAOIINX. CamocrosiTenpHast paboTa ¢ y4eOHHKOM.
3HaueHue
MJIEKOTIUTAOLIUX
JUTSI YEJIOBEKA.
KonTponbHas Pemenue 3ananuii KOHTPOIBHOM PabOTHI.
pabota Ne7.
Pazeumue JloxasaTennCTsa PaGota ¢ pa3naTouyHbIM MaTEepPHATIOM.
HCUCOMHOCO OBOTIOIHH Cnymanve oObsICHEHUN YUUTETIs.
mupa Ha | KUBOTHOTO MUPA. | CayocTosTenpHas paboTa ¢ Y4eGHHKOM.
3emane (1 u). Yuenune Y.
HapBuna 06
9BOJIIOIHH.
3axnrouenue | 3aKpervieHUE U [ToBTOpEHME MPOIIEHHOTO MaTepUaa.
(2w CUCTEMAaTU3aLUS PaGora B mapax.
3HaHUU MO KypCy CamocTosiTenbHast pabora o
6uosorun 7 KapTOUYKaM.
KJjacca. [ToaroroBka Kk KOHTPOJIBHOM padoTe.
Hrorosas Pemenue 3aiannii KOHTPOJIBHON PaOOTHI.
KOHTPOJIbHAS
pabora.
8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa Ocnognwle euowt oeamenvnocmu | Ucnonvzos
pazoena odyuarowuxcsa anue
odopyooea
HuUs
uenmpa
«Touka

Pocmay




Opzanuszm Haykn 00 | Becena ¢ yuurenem, padboTa ¢ y4eOHUKOM
yenoeeka. Opranusme U TeTpajaplo. BRINOIHEHNE MTUCHMEHHOTO
Oowuii YeJI0BEKa. 3aaHus.
0030p(6 u).
Crpyktypa Tena. | Pabora ¢  yuyeOHukoMm; pabora ¢
MecTto 4enoBeka B | OMOIOTUYECKHMU TEPMUHAMU;

YKABOU MPUPOJE.

(bpoHTanbHas Oecena ¢ yUuTenem.

Knerka: ctpoenue, | PaboTta ¢ y4yeOHMKOM, mpeoOpazoBaHue | MUKPOCKOI
XUMUYECKHH nHpopmaruu B GopmMy TaOIUIIBI. 1 (poBo,
COCTaB U | ppoHTaNbHAs Oece1a C yUUTeNIeM. MHKpoTpena
XKu3HenesTenpHocT | PaboTa B rpymmax. parsl,

b. 1abopaToOpHO
e
obopyoBaH
ue

TkaHu. Pabora B rpymmax. Muxkpockor

Pabota ¢ pa3maroyHbiM MaTepuaIoMm. G pOBOH,

PaGora ¢ yueOHUKOM, BBIIOJHEHUE | MHKpOIIPENA

MUCHMEHHOTO 3a[aHHUs. parsl,
1abopaTopHO
e
o0opynoBaH
ue

Cucrembl opraHoB
B OpraHu3Me.

Pab6ota B rpymmax.
Pabora ¢ pa3nqaToYHbIM MaTepHAIIOM.

YpoBHU PaGora ¢ y4eOHHUKOM, BBINIOJHEHHE
OpraHu3alnyu MIMCBbMEHHOTO 3a/1aHusl.

opraHusma.

HepsHnas u

ryMopasbHas

perysius.

IIpakTrueckas Pab6ota B nmapax. BeinosiHeHue 3a1aHuii
pabora Ne 1. MPAKTUYECKON paboTHI.

«ITonyuyenue Odopmiienne paboTsl, HOpMyITHPOBAHUE
MUTaTEIbHOTO BBIBOJIOB.

pedrekca u




YCJIOBUH,
BBI3BIBAIOIINX €T0

TOPMOKCHHE.
Onopno- Ckemner. Ctpoenue, | @ponranpHas Oecema ¢ yuaurenem, | Pabota c
odguzamenbHa | COCTaB u | pabota ¢ yuyeOHHKOM, paboTa C | MYJSDKOM
A cucmema(8 | COCIUHCHUE TETPAIBIO. «Ckener
y). KOCTEH. qeJIoBEKa»
1abopaTopHO
e
o0opyoBaH
ue TUIS
IIPOBEICHUS
OTIBITOB.
DNEeKTPOHHBI
€ TaOIuIbl U
TUTAKATHI
Ckener ronoBel u | Pabota B rpynmax. Pa6ora c
TYJOBHILA. Pabota ¢ pa3naTouyHbIM MaTEepPHATIOM. MYJISIKOM
PaGora ¢ yueOHukoM, BbImonHeHHE | «CKeneT
MUCHMEHHOTO 3a[aHMUS. YeII0BEKa»
DJIEKTPOHHBI
€ TaOJIUIBl U
IUTaKaThl
Ckener O®poHTanpHas Oecema ¢ yuuTenem, | PabGora c
KOHEYHOCTEH. pabora ¢ y4yeOHHUKOM, paboTa C | MyJSDKOM
TETPaJBIO. «Cxkerner
YeI0BEKa»
DJIEKTPOHHBI
€ TaOJUIBI U
TTAKaThl
IlepBass  momomrs | PaGora B rpymnmax.
npu TpaBmax: | Pabota ¢ pa3gaToyHbIM MaTepuaioM.
pacTsLKeHUN PaGota ¢ yueOHHMKOM, BBIIIOJHEHUE
CBS30K, BBIBUXaX | MMCbMEHHOTO 33JaHMUS.
CYCTaBOB,

rnepenomMax KOCTeu.




MBpIIsI. OpontanpHass Oecega ¢ yuuteneMm, | MUKpPOCKOI
pabora ¢ yuyeOHHMKOM, pabotra ¢ | HU(POBOH,
TETPaabIO. MHKpoTpena
paThbl
MBIIIEYHOU
TKaHU.
DNEeKTPOHHBI
€ TaOJIHIIBI
PaGora mprm. O®ponrtanpHas Oecema ¢ yuutenem, | [ludposas
paborta ¢ yueOHHKOM, pabota ¢ | maboparopus
TETPaabIo. o
¢busnonoruu
(matumk
CHJIOMED)
Hapymenns @poHTanpHas Oecenqa € y4MTETEM,
OCaHKH u | pabora ¢ ydeOHHMKOM, paboTa ¢
TUIOCKOCTOTINE. TETPaabIo.
Pa3Butue omnopno-
JIBUTATENbHON
CUCTEMBI.
KonTponbHas Perienue 3a1anuii KOHTPOJILHOM pabOTHI.
paborta Nel.
Kpoeo. Buytpennss cpena. | ®ponrtanpHas Oeceqa ¢ yuuteneMm, | MHKpOCKOI
Kposoobpawe | 3Hadenne KpoBu U | pabota ¢  y4eOHMKOM, pabora ¢ | Hu(poBoOi,
Hue ee CcocTaB. AHAJH3 | TETPAIbIO. Ananms KOHTPOJILHOHM | MUKpOTIpena
(8 u). KOHTPOJIbHOMN paboThL. patbl
paboTHI.
NmMmynuTeT. @poHTtanbHas Oecena ¢ y4YHTENEM,
pabora ¢ yueOHWUKOM, paboTra C
TETPaabIo.
Crpoenue u pabora | Pabota B rpynnax.
cepaua. Kpyru | Pabota ¢ pa3naTodHbIM MaTepralioM.
KpoBooOparmeHusi. | Pabora ¢ y4eOHHMKOM, BBITIOJIHCHHE
JIBroxkeHue IUMQBL. | TUCBMEHHOTO 3aaHuUs.
JIlBmwxenne KkpoBu | Pabora B mapax. Beimonmnenue 3ananwuii | LHudposas




o cocysiaM. | MPaKTUYEeCKOU paboTHI. naboparopus
[IpakTuueckas Odopmnenue paboTel, GOPMYITUPOBAHKE | TIO
pabota Ne2. BBIBO/IOB. ¢uznonorun
(matumx
qHCcC
Perymsauus pabotsl | @pontanbHas Oecema ¢ yuuteneM, | LHudposas
cepaua u | pabota ¢ yueOHHMKOM, pabora ¢ | 1abopaTopus
KPOBEHOCHBIX TETPaabIo. o
COCY/ZIOB. ¢duznonorun
(apTepuanbH
oro
JIABJICHMS])
[penynpexnenne | Ciaymanue oObSICHEHUN YIUTEIS.
3a00sieBaHUI CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
cepaua u cocynoB. | Paborta ¢ kapToukamu.
ITepsass  momoms | PaboTa B mapax.
npu OpoHTanpHas Oecema € yUHTENEM,
KPOBOTEUYCHUSX. pabora ¢ yueOHHKOM, pabora ¢
terpaabto. [loaroroBka K KOHTPOJIBHOMN
pabore.
KonTponbhas Pemenne 3aiannii KOHTPOJIBLHON PaOOTHI
pabota No2.
/vixamensna | 3HaycHHE PabGora ¢ yueOHHMKOM, pa3gaTOYHBIM
a  cucmema(6 | npixanus. Opranbl | MaTepUalIoM.
y). npixanus.  Ananu3 | Pabota ¢ mpenapatamu.
KOHTPOJBHOU AHaM3 KOHTPOJIBbHON pabOTHI.
paboThI.
Crpoenne nerkux. | Pabota ¢ pa3garodHbiM MaTepHAIOM. Hudposas
l'azoo0men B | PaboTa c kaproii ypoxa. nabopaTopus
JIETKUX U TKaHSIX. becena ¢ yunrenem. 10 YKOJIOTHH
(maTumx
OKHCH
yriiepoaa,
KHCIIOpO/a,
BJIQKHOCTH

JlpIxarenbHas

PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.




cucrema. Cnymanue oObICHEHUHN yuuTes.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
Perynsus OponTanpHas Oecema ¢  yYUTEIEM,
JIbIXaHUSI. pabora ¢ ywyeOHHMKOM, pabora ¢
TETPaabIo.
bonesnu opranos | Pabota ¢ pa3gaTo4HbIM MaTepUaIoM. Hudposas
neixanuss u ux | OpoHTranpHas Oecega C  ydHTeneM, | JlabopaTopus
npenynpexjaeHue. | pabora ¢  y4eOHWKOM, paboTa  C | IO IKOJIOTHH
['uruena npixaHus. | TeTpaabio. (maTumk
OKHCH
yriepojia)
naboparopust
o
¢busnonoruu
(matumk
4acTOThI
JIBIXQHUS )
[lepBass  momomp | PaGoTa ¢ pa3gaTouHbIM MaTEpPHAIIOM.
npu  nopaxenuu | OponrtanpHas Oecema ¢ y4HTENEM,
OpraHOB JBpIXaHUS. | pabora ¢  ydeOHHMKOM, paboTa ¢
TETPaabIO.
IMuwesapume | 3Hauenue numy 1 | PaGoTa ¢ pa3gaToyHbIM MaTepUAIOM. ONEKTPOHHBI
JbHaA €€ COCTaB. @ponTanpHas Oecega ¢ ydyuTeneM, | € TaOIUIBI U
cucmema(8 u). pabora ¢ ydeOHMKOM, paboTra  C | IJIaKaThI.
TeTPaabIo. Hudposas
naboparopust
10 9KOJIOTUH
(matunx pH
Opranbl @poHTanpHas Oeceqa € yUUTENeEM,
IUILEBAPEHUS. pabora ¢ ydeOHMKOM, paboTra C
TeTpaablo. AHAJIN3 KOHTPOJBHOU
paboTHI.
3yObl. @poHrtanpHas Oecera ¢ y4yUTETeM,
pabora ¢ ydyeOHmMKOM, pabora ¢
TETPaabIO.

Pabota ¢ nmpoOseMHBIMU CUTYAITUSIMHU.




Pa3bop mpennoxxeHuit 1Mo oxpaHe
MIPUPOJTHBIX BUIIOB.
[MumeBapenne B | ®poHTanpHas Oecema ¢ yuwrenem, | Lludposas
pOTOBOI! mosocTu M | paboTa ¢  ydeOHHMKOM, pabora ¢ | 1aboparopus
B JKEIyJIKe. TETPaJBIO. 0 SKOJIOTHH
(maruuk pH
[IumeBapenne B
tuesap Pabota ¢ pa3naToYHbIM MaTepUalIOM.
KHILIEYHHKE. C .
JylIaHue OObSICHEHUN YIUTEIS.
BcacsiBanue
CamocTosiTenbHast paboTa ¢ yueOHHUKOM.
MUTATETTHLHBIX
BEIIECTB.
Perymsiius Pabota B rpymnmax.
MUIIEBAPEHUSI. Pabota ¢ pa3naToYHbIM MaTepUaJIOM.
Paborta ¢ y4yeOHUKOM, BBINOJHECHUE
MUCHMEHHOTO 3a[aHMs.
[IpocmoTp Bugeoduabma.
PaGora c mpe3eHrarueit.
aboseBaHUs
3abone Pabora ¢ pa3naTouyHbIM MaTEepPHUATIOM.
OpraHoB .
Caymanue oObCHEHUN yUUTE.
MTUIIEBAPEHUSI.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
[ToarotoBka K KOHTPOJIBHOM paboTe.
KonTponbhas Pemenne 3aannii KOHTPOJILHON PaOOTHI.
paborta Ne3.
MEHHBI
Obmen ObumerHLIe PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.
MIPOIIECCHI B .
3emecme3 u | 1pott Craymanue oObICHEHUN YUUTEIS.
OpraHusMe.
nepeun(3 ). p CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
AHnanus >
. AHanu3 KOHTPOJIBHON pabOTHI.
KOHTPOJIbHOM
paboTHL.
HopwMmsbl nutanus. Pabota B rpymnmax. Hudposas
PaGota ¢ pa3naTouyHbIM MaTEepPHATIOM. naboparopust
PaGota ¢ y4eOHHMKOM, BBINTOJHEHHUE | 11O
MUCHMEHHOTO 3a/IaHusl. ¢busnonoruu
(maTumk
4acTOTHI

JbIXaHU,




4CC,
apTepHaIbHO
T'O JTABJICHMSI)

BuramuHBI. @ponHTanpHas Oecenqa € y4HUTENEM,
pabora ¢ ywyeOHuUKOM, pabora ¢
TETPaabIO.
Moueentoenu Crtpoenue u | OponTtasibHass Oecema C  yYUTENEM,
menvHas (YHKIIUY TOYCK. pabora ¢ yueOHWKOM, paboTra C
cucmema(2 u). TETPabIo.
[Ipenynpexnenne | Pabora B rpymmax.
3a00sieBaHU Pabota ¢ pa3naTo4HbIM MaTepUaJIOM.
nouyek. Iluteesoil | Pabora ¢  y4eOHHMKOM, BBIITOJIHCHHE
PEXUM. MUCHbMEHHOTO 3a[aHHUs.
K . 3HaueHUE KOXKHU U
odsca(3 ) Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
€€ CTPOCHUE. .
Caymanue oObICHEHUN yUUTE.
CamocrosiTenpHast paboTa ¢ y4eOHHKOM.
Ha €HUE
Py PaGota ¢ pa3naTouyHbIM MaTepHAIIOM.
KOXKHBIX TIOKPOBOB .
Craymanue oObACHEHUN yIUTEI.
U TOBpPEXACHUE
CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
KOXH.
Ponme  koxum B | Pabota B rpymnmax. Hudposas
TepMoperyssiuu. | PaboTa ¢ pa3gaToYHbIM MaTepUalioM. nabopatopus
3aKaJliBaHuE. PaGota ¢ y4eOHHMKOM, BBINTOJHEHHUE | IO
Oxka3zaHue TmepBOl | MMCbMEHHOTO 33/IaHMUS. ¢busnonoruu
TIOMOIIIN npu JaTYNK
TEIUIOBOM u TeMIepaTyp
COJTHEYHOM BI u
ynapax. BJIQXKHOCTH)
Kenessl BH 7
ndokpun ;’ a HCIHCH, | paGora ¢ pasaTOUYHBIM MATEPHAIIOM.
cucmema(3 u). BHYTpCHHCH " | Cnymanue o6bsacHeHuH yanTes.
CMCIIaHHON CamocTosTenbHast paboTa ¢ yueOHHKOM.
CEKpEIH.
Pons ropmonoB B | PaboTa B rpymmax.
obmeHe BemlecTB, | PaboTa ¢ pa3gaTouHbIM MaTEepHAIIOM.

pocTe U Ppa3BUTHH

Paborta ¢ y4eOHWUKOM, BBIMOJHEHUE




OpraHusma. MUCbMEHHOTO 3aJJaHMUS.
KonTponbhas Pemenue 3aannii KOHTPOJIBHON paOOTHI.
pabota Ne4.
Hepenas 3HaueHue, @ponranpHas Oecema € y4UTETeM,
cucmema CTpOEHHUE u | pabota ¢ yyeOHuKOM, pabota cC
(5 u). (YHKIIMOHMPOBAHU | TETPA/BIO.
e HEPBHOU
CHCTEMBI.
ABTOHOMHBIH . Pabota ¢ pa3naToYHbIM MaTepUalIOM. Hpgposas
(BereTaTHBHELH) . | Ciymanue oObsICHEHUH yUUTENS. nabopatopns
OTACH HEPBHOM | Camocrosttenbhas paboTa ¢ yaeGuukoM. | 1O
CUCTEMBI. ¢buznonoruu
JATYUK
apTepUaIbHO
rO JIaBJI€HUs
(mynbca)
Heiiporopmonansn | @poHranbHas Oecena ¢  y4UTeEJeM,
ast peryssuus. pabora ¢ yueOHMKOM, pabora cC
TETPaabIo.
CnuHHOI MO3T. P
aboTa ¢ pa3aTOuHbIM MaTEPHATIOM.
Caymanue oObCHEHUN yUUTEN.
CamocTosiTenbHast paboTa ¢ yueOHHUKOM.
lomoBHo#t  wmo3r: | PaboTa B rpymmax.
CTpOEHHUE u | Pabota ¢ pa3gaTouHbIM MaTepHaIOM.
byHKIIIN. Pabota ¢ yuyeOHWUKOM, BBIMIOJHEHUE
MUCHMEHHOTO 3a[aHHUs.
Opzanwi Kax neiictBytor | @ponranbHast Oecerna ¢ y4WTENEM,
uyecme. Opranbl 4YyBCTB U | pabota ¢ yueOHHMKOM, pabora ¢
Ananuzamop | aHaIU3aTOPBI. TeTPaabIo.
o1(5 u). Opran 3peHust u
3PUTENbHBIN
aHaJIN3aToP.
3aboneBaHus u

IMOBPCIKACHU I'J1a3.

Pa6oTa ¢ pasaaTOYHbIM MaTCpUaIOM.




Cnymanue oObICHEHUHN yuuTes.
CamocTosTenbHast padoTa ¢ yueOHUKOM.

Opranbl ciayxa wu | Paborta B rpynmax.
paBHOBecusi.  Mx | PaboTa ¢ pa3gaTo4HbIM MaTepraioM.
aHaJM3aTOPBbI. PaGota ¢ yueOHMKOM, BBIIIOJHEHUE
MUCHbMEHHOTO 3a/IaHusl.
Opransl ocs3anusi, | @ponTanpHas Oecenqa ¢ y4MTENEM,
o0OHsAHUS, BKyca. | pabota ¢ y4yeOHHMKOM, pabota cC
TETPaabIo.
KontponbHas Pemenue 3ananuii KOHTPOIBHOM PabOTHI.
pabota NeS5.
ITogedenue u | BpoxaeHHusle Pa6ora B rpynmnax.
ncuxuxa(6 u). | Gopmsl noBeneHus. | Pabora ¢ pa3gaTo4HbIM MaTE€pPUAIIOM.
Amnanus PaGota ¢ yueOHMKOM, BBIIOJHEHUE
KOHTPOJIbHOM MUCHbMEHHOTO 3a/IaHusl.
paboTHI. AHanum3 KOHTPOJIbHOM paboTHI.
[TpuobperennbIe @poHTanpHas Oecenqa € y4HUTENEM,
(dopmbl noBeneHus. | pabota ¢ yueOHHKOM, paboTa ¢
TETPaabIo.

3aKOHOMEPHOCTH
paboTHI TOJIOBHOTO
Mo3ra.
buonornueckue
putMbl. COH U ero
3HAYEHHUE.

Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
CnymaHnue 0ObSICHEHUN yUUTENS.
CamocrosTenpHast paboTa ¢ Y4eOHHKOM.

Ocobennoctu @poHTtanpHas Oeceqa € y4UTEIeM,
BBICIIICH HEpPBHOH | paboTa ¢  y4yeOHHMKOM, paboTa ¢
JeSTeIbHOCTH TETPaabIo.

YelioBeKa.

ITo3HaBarenbHbIE

MIPOLIECCHI.

Bons m  smomu. Pabota ¢ pa3maTo4HBIM MaTepUaIOM.
Buumanue.

Cnymanue oObSICHEHUN yUUTEIs.
CamocrosiTenbHast paboTa ¢ yueOHUKOM.




Pabota B rpymnmax.
Pabora y mockwu.

PaGorocmocodHOCT
b. PexxuM HS.

Pabota B rpymnmax.
Pabota ¢ pa3maTo4HBIM MaTepUaioM.
PaGota ¢ yueOHMKOM, BBIIIOJHEHUE

IIUCBMCHHOT'O 3aJIaHU.

Hnoueuoyans
Hoe pa3seumue
opzanuszma(7

y).

ITonmoBas cucrema
YCI0BCKa.

PaGora B rpynmax.

Pabota ¢ pa3gaTouHbIM MaTEpHAIOM.
PaGora ¢ y4eOHHUKOM, BBITIOJHCHHE
MICEMEHHOTO 33/1aHUsL.

HaciencrseHHble 1

PaGora B rpynmax.

BPOXKJCHHBIC Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
3a00IeBaHusI. PaGora ¢ y4eOHHMKOM, BBITIOJTHCHHE
bonesHnn, MUCBMEHHOTO 33/1aHUsL.
nepearonuecs
TIOJIOBBIM Ty TEM.
Buytpuytpobnoe

YIP Pabota ¢ pa3maTo4HBIM MaTepUaIoM.
pa3BuTHE C o

JyIIaHue OObSICHECHUN YIUTEIIS.

opraHusma.

CamocrosTenbHas paboTa ¢ y4eOHHUKOM.
Passurne nocie
POXKIAEHUS.

0] Bpene | Pabora B rpymnmax.
HApKOT€HHBIX Pabota ¢ pa3maTo4HBIM MaTepUaIOM.
BEILECTB. PaGota ¢ yueOHMKOM, BBIIIOJHEHUE

MUCHMEHHOTO 3a[aHM.
[Icuxonornueckue

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
0COOEHHOCTH .

Cnymanne oObsICHEHUH yIHUTEIs.
JTMYHOCTH.

CamocTosiTenbHast padoTa ¢ yueOHUKOM.
3akperieHue u | [IoBTOpEeHue npolIeHHOTO MaTepraa.
CHCTeMaTH3aLus Pabora B mapax.
3HaHUI 10 Kypcy CamocrosTenbHas pabota 1o
OuosoTHH 8 | kapToukam.

KJacca. ITonroToBka K KOHTPOJIBHOM paborTe.




Hrorosas Pemienue 3a1anuii KOHTPOILHOM pabOTBHI.
KOHTPOJIbHAS
paboTa.
9 KJIACC (68 UACOB)
Ha3zeanue Tema ypoxa OcHoenuie euovt deamenvnocmu | Ucnonv3os
pazoena ooyuarowuxcs anue
obopyoosa
HuUA
uenmpa
«Touka
Pocmay»
Beeoenue 6|1. buonocua — | becena c yuutenem, pabora ¢ yueOHUKOM
O0CHOBbL Hayka O JIcusoM | U TeTpajiblo. BhINoMHEHNE MUCEMEHHOTO
odweit Mmupe. 3a/1aHHUsL.
ouonozuu (2
%)
2. Obwue | Pabora ¢  ydeOHHMKOM; pabota ¢
CBOUCMBA  JHCUBLIX | OUOIOTUUYCCKUMU TEPMUHAMU;
OpP2aHU3MOS. bpoHTanBbHAS Oecea ¢ yUUTEIICM.
Mmnozcoobpaszue
Gopm HCUBBIX
OP2AHU3MOS.
1. Lumonocusa - | Pabota ¢ yueOHHKOM, mpeoOpazoBanue | Mukpockor
Hayka, uzyuarowas | ’HGopManuu B popmy TaOIHIIbL. I poBOH,
KAemKy. (bpoHTanbHAS Oecena ¢ yIUTeIeM. MUKpoTpena
Mmnoeoobpasue Pabora B rpymmax. paTsbL.
KIEMOK.
2. Xumuueckuti | Pabota B rpymnmnax. Muxkpockorn
cocmas  kiemku. | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM. G poBOH,
benxu u | Pabora ¢ y4yeOHUKOM, BBITIOJHEHHUE | Ta0OPATOPHO
HYK/leUHOBble MUCHMEHHOTO 3a/IaHusl. e
KUCIOMb. obopyoBaH
ue 1o
U3yUYCHHIO




XUMHNYCCKOT
0 cocTaBa

KIIETOK

3. Cmpoenue | Pabora B rpynmax. Hudposoit

KAEmKU. Pabota ¢ pa3naToYHbIM MaTepUaIOM. MHUKPOCKOII U

Opzanouowt PaGora ¢ y4eOHUKOM, BBIIOJIHEHUE | TOTOBBIE

Kiemku 4 ux | TUCBMEHHOTO 3aJaHusl. MHUKpoOIpena

GyHkyuu. paTbl

4, Obmen | Pabota B mapax. BeimosHeHue 3a1aHuii

gewecms — OCHO8A | TIPAKTUYECKOM pabOTHI.

CYWecmeoB8anus Odopmiienne paboThl, GOPMYITHPOBAHUE

KAemKu. BBIBO/IOB.

buocunmes 6enxos

8 JHCUBOUL KEemKe.

o. buocunmes | ®pontanpHass Oecema ¢ yUHTENEM,

V211e80008 — | pabota ¢ yueOHHWKOM, pabora ¢

Gomocunmes. TETPaabIO.

Obecneuenue

KJIemoK 3Hepauell.
Pasmuoncenu | 1. Pazmnoowcenue | Pabota B rpymnmax. Hudposoii
e u | ocusbIx PaboTa ¢ pa3naToYHbIM MaTepUaJIOM. MHUKPOCKOII
UHOUBUOYAIb | OP2AHUZMOS. Pabota ¢ y4yeOHWKOM, BBITIOJHEHUE | TOTOBBIE
noe pazeumue | [lenenue  kiemku. | IMCbMEHHOTO 33/IaHHUS. MHKponpena
opzanusmog(o | Mumos. partbl
nmozenes) (4
y).

2. Obpasosanue | OpoHtanbHas Oecena ¢ yduTeleM, | DJIEKTPOHHBI

nonoevix  Kiemok. | pabota ¢  yuyeOHMKOM, pabora | € TaOuuIbl U

Meitios. TETPAJIbIO. IUIAKATEI.

Onmocenes.

3. 3akpennenue | Pabora B rpymmnax.

UBYUEHHO20 Pabota ¢ pa3maToYHBIM MaTepUaIOM.

Mamepuana no | Pabora ¢ y4eOHHKOM, BBINOJHEHHE

enase 1,2 u 3.

IIHMCBbMCHHOTI'O 3aaHHA.

4.  KoumponvHas

Pemienue 3a1anuii KOHTPOJIBHOM pabOTHI.




paboma Nel.

OcHoeut 1. U3 wucmopuu | ®poHTanpHas Oecema ¢  yUHUTEIEM,

yuenus 0 | omKkpuimus paborta c¢ yueOHHKOM, paboTta ¢

Hacneocmeen | ceHemuxu. Ananuz | TETpambIo.

HoCcmu U | KOHMPOILHOU

usMeHuugocm | pabomol.

u (16 u).
2. [T'enemuueckue | ®poHTanmpHass Oeceqa ¢ yduTeseM, | DICKTPOHHBI
ONnvlMol pabora ¢ ydeOHWKOM, paboTra C | € TaOIHUIBI U
I "Menoens. TETPajblo. IJ1aKaThl.
3. Pewenue | Pazdop 3amau no reneruxe. Pemenue
2eHeMUYeCKUX 3ajad.
3a0au.
4. Pewenue | Pazbop 3amau no reneruke. Perienue
2eHEeMUYeCKUX 3ajau.
3a0auy.
5. Hueubpuomnoe | Pazbop 3amau mo reHeruke. Perienue DNEeKTPOHHBI
CKpewusanue. 3ajay. € TaOJUIbl U
Tpemuti 3QKOH MJIAKaThI.
Menoens.
6. Pewenue | Pa3bop 3amay mo reHeruke. Perienue
2eHeMU4eCKUX 3ajad.
3a0au.
7. Pewenue | Pazbop 3amau no rexeruke. Perienue
2eHemu4ecKux 3ajay.
3a0adu.
8. Cyennennoe | ®poHtanbHas Oecega € yduTeneM, | DJIEKTPOHHBI
Hacnedosauue paborta ¢ yueOHHMKOM, paboTa ¢ | € TaOIHIBI U
2eH08 u | retpagpro. Pa3bop 3amad mo reHeTHKe. | TUIaKaThl.
KpoccuHaoeep. Pemenne 3anau.
9. Caymanue oObsICHEHUI YUUTEIS. ONEKTPOHHBI
Bzaumooeticmeue | CamocrosiTenbHas paboTa ¢ y4eOHUKOM. | € Tabauubl U
2eH08 u ux | Pabora ¢ kapToukamu. TUTaKaTHI.
MHOIHCECBEHHOE
Oeticmsue.
10. Onpeoenenue | Pabora B mapax. DNEKTPOHHBI




noaa u | ®ponTanmpHas Oecema ¢ y4HTeNeM, | € TaOIHIBI U
Hacneodosanue pabora ¢ yuyeOHMKOM, paboTa  C | [JIaKaThl.
NPU3HAKOS, TETPaabIO.
cyenyieHHbIX c
noJoM.
11. Craymanue oObsICHEHUI YUUTEIIS.
Hacneocmeennas CamocrosTenbHas paboTa ¢ y4eOHHKOM.
U3BMEHYUBOCb. Pabota ¢ kaproukamu.
12. Jlpyeue munwr | Cinymanue OObSICHEHUN yUUTEN.
UBMEHYUBOCIU. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.
13. Pabota ¢ pa3maroyHbIiM MaTepuagIoMm. DIIEKTPOHHBI
Hacneocmeennvle | Pabota ¢ KapToil ypoka. ¢ TaOnuIBl U
bonesHu, Becena c yanrenem. IUIAKaThI.
cyenyienHvle c
nONOM.
14. O606wenue u | I[loBTOpEeHHE MPOITCHHOTO MaTepHraa.
cucmemamusayusi | Pabota B mapax.
snanuii no 2nase 4. | CamoctosiTenbHast pabota 1o
KapTOYKaM.
[TonroToBka Kk KOHTPOJIBHOM padoTe..
15. O6o6wenue u | IloBTOpEeHME MPONIEHHOTO MaTepHUaa.
cucmemamusayusi | Pabota B mapax.
sHanuti no enase 4. | CamocTosTenbHas pabota o
KapTOYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTe..
16. Kommponvnas | Pemenune 3a1annii KOHTPOJbHON paOOTHI.
paboma No2.
Ochoeut 1. T'enemuueckue | Pabota c pa3naTOYHBIM MaTEPUATIOM. DIIEKTPOHHBI
cenekyuu ocnosbl  cenekyuu | OpoHTtanpHas Oecema ¢ y4yHTeNeM, | € TaONUIBI U
pacmenuil, OpP2aHU3MOS. pabora ¢ ydyeOHuUKOM, paboTa C | [JIaKaThl.
ascueomuvix u | Ocobennocmu TETPaJBIO.
MUKPOOp2aHu | cenexyuu
3mo6 (4 u). pacmeHuil.




2. Llenmpur | PaboTa ¢ pa3gaTod4HbIM MAaTEPUAIIOM. DIEKTPOHHBI
MHo2000pa3zua  u | OpoHTanbHass Oecega ¢ yduTeleM, | € TaOJUIBI U
NPOUCXOIHCOCHUS. pabora ¢  yudeOHHMKOM, paboTa C | IUIAKaTHI.
KYIbIMYPHBIX TETPaIbIO.
pacmenuii.
3. Ocobennocmu | ®poHTanbHas Oeceqa C  y4UTEIEM,
cenekyuu pabora ¢ yueOHHMKOM, pabota ¢
HCUBOMHDIX. TeTpaabl0. AHAIHU3 KOHTPOJBHOM
paloTHI.
4. Ocnosnvle | @poHTanpHas Oecena € y4MTENEM,
HanpasieHus. pabora ¢ yueOHWKOM, paboTra C
cenexyuu TETPaabIO.
MuKpoopeanuzmos. | Pabota ¢ mpoOIIeMHBIMU CUTYalIUSIMHU.
Pa3zbop mpemioxkeHudt 1mo  OXpaHe
MIPUPOIHBIX BUJIOB.
Ilpoucxoscoe | 1. Ilpeocmasnenus | PpoHTanbHas Oecera ¢ ydHTENEM,
Hue Jcu3sHu u | 0 npoucxoxcoenuu | pabota ¢  y4yeOHUKOM, paboTa C
pazeumue JoHCcU3HU Ha 3emie 6 | TETPabIo.
opzanuyecKoz | ucmopuu
o mupa (4 u). | ecmecmsosnanusi.
2. Cospemennvie Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
npeocmasienus o Cnymanue oObSICHEHUN yUUTENS.
gosrurHoGenul CamocrodTenbHas paboTa ¢ y4eOHHUKOM.
JHCU3HU Ha 3emie.
3. 3nauenue | Pabora B rpymmax.
¢omocunmesa  u | Pabota ¢ pa3gaTouHbIM MaTepHaIOM.
buonocu1ecKo2o Paborta ¢ yuyeOHWUKOM, BBITIOJTHEHHUE
Kpy2o8opoma MUCbMEHHOTO 3a[aHHUs.
eewecmes ¢ | [IpocmoTtp BunmeoduILMA.
pazeumuu sxcusny. | PaboTa ¢ mpe3eHTanuei.
4. Omanei Pabota ¢ pa3naTo4HbIM MaTepualioM.
PASEUMUA - JHCUSHU Crnyuranue oObsICHEHUN YIUTETIS.
Ha 3eme.
CamocTosiTenbHast padoTa ¢ yueOHUKOM.
Yuenue 00 | 1. Hoes pazeumust

seorouyuu (10

u).

OpP2aHUYECKO20
Mupa 8 buonoauu.

PaGora ¢ pa3naTouyHbIM MaTEpPUATIOM.
Crnyuranue oObsICHEHUN YIUTETIS.




CamocrosTenbHas padoTa ¢ Y4eOHHKOM.

2. Ocnognvie
No0JCeHUs
meopuu  Yapavsa
Japsuna 06
980.110YUU
Op2aHUu4ecKo2o
mupa.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
Craymanue oObCHEHUN yUUTE.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
AHanu3 KOHTPOJIbHOM paboTHI.

3. Coepemenuvie
npeocmasnerust 00

PaGora B rpymnmax.
Pabota ¢ pa3gaTouyHBIM MaTEPHAIOM.

960110YUU PaGota ¢ yueOHHMKOM, BBIIOJHCHUE
OP2aAHUYECKO20 MUCHMEHHOTO 3aJ[aHMUS.
mupa.
4. Buo, eco | OponTanpHas Oecega C  yduTeseM, | DJIEKTPOHHBI
Kpumepuu u | pabora ¢ yueOHMKOM, paboTa C | ¢ TaOIUIBI U
cmpyKmypa. TETPaIbIO. TUIAKAaTHI.
5. Ilpoyeccwvi | ®ponTanpHass Oecega ¢  yUHTETEM,
8u0000pazoeanus. | pabora ¢  ydeOHHMKOM, pabora ¢
TETPaIbIO.
6. Makposeonroyus | Pabota B rpynmnax.
- pesyromam | PaboTa ¢ pa3gaTodHbIM MaTEPHAIIOM.
MUKPOIBOTIOYULL. PaGora ¢ y4eOHUKOM, BBITIOTHEHHE
MMUCHMEHHOTO 33 [aHMU.
/. OcnosHbIE | pagory ¢ pa3aaTouHBIM MaTEPHATIOM. INCKTPOHHH!
Hanpasienuz Crnymranue oObsICHEHUH yUUTETIS. © Tabmupl 1
s60mOYUL. CamocTosiTenpHast paboTa ¢ y4eOHHKOM. TUIAKATBL.
8. Ocnosivie | pagora ¢ pa3gaToOuHBIM MATEPHATIOM.
JaKkonomeprocmu Crnymranue oObsICHEHUN YIUTETIS.
buonozurieckoi CamocTosiTenpHast paboTa ¢ yUeOHHKOM.
960IIOYUU.
9. O6obwenue u | Pabota B rpymnmax.
cucmemamuszayus. | Pabota ¢ pa3gaTouHbIM MaTEpPHAIIOM.
sHanuii no enaee | Pabora ¢ y4eOHMKOM, BBINOJIHEHHUE

56u’7.

IIUCBMCHHOTO 3a/IaHU.




10. Puonozuueckoe

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.

mecmuposante. Cnymanue oObSICHEHUN yUUTENS.
CamocrosiTensHast paboTa ¢ y4eOHHKOM.
Ilpoucxoacoe | 1. Deomoyus | Pabora B rpymmax. DNEeKTPOHHBI
Hue uenoeexka | npumamos. Pabora ¢ pa3naTouyHbIM MaTEPHUATIOM. € TaOJuIbl U
(anmponozene PaGora ¢ y4eOHUKOM, BBINOJHEHUE | TUIAKATHI.
3) (7 u). IMMChbMEHHOT'O 33IaHM.
2.
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Jlokazamenvcmea N
Cnymanue 0ObSICHEHUN yUUTENS.
980II0YUOHHO20
CamocTosiTenbHast paboTa ¢ yueOHHUKOM.
NPOUCXOIHCOCHUS
yenosexa.
3. Pannue smaner | OpoHTasNibHAsE Oecena ¢  y4uTeNeM, | DIEKTPOHHBI
2601I0UUL paborta ¢ y4eOHHMKOM, pabotra ¢ | € TaOnHIBl U
yenosexa. TeTPaabIo. TUIAKAaTHI.
4. [lo30Hue smanvl DIEeKTPOHHBI
Pabota ¢ pa3maTo4HbIM MaTepUalIoM. P
260.I0YUU N e TaOIuIel U
Cnymanue oObSICHEHUN yUUTENS.
yenosexa. TUTaKaThI.
CamocTtosiTenpHast paboTa ¢ yueOHHKOM.
5.  Yenogeueckue | OponranpHas Oecega ¢  yduTeneM, | DIEKTPOHHBI
pacwl, ux poocmeo | pabota ¢  ydeOHUKOM, pabora C | € TaOIuIbl U
U npoucxogicoenue. | TETPAIbIO. TTaKaTHI.
6. UYenosex kax
PaGota ¢ pa3naTouyHbIM MaTepHAIIOM.
JHrcumens .
Cnymanue oObSICHEHUN yUUTES.
ouocgepvt  u ezo
CamocrodTenbHas padoTa ¢ y4eOHHKOM.
enusAHUe Ha
npupooy 3emuu.
7.  Komwmponvnas | Pemienue 3aianuii KOHTPOJIbHON paOOTHI.
paboma Ne 3.
Ocnoeul 1. Venosua owcusnu | @poHtanbHas Oecega ¢ yduTeleM,
skonozuu(l6 | na 3emne. Cpeovr | pabota ¢  ydyeOHUKOM, paboTa ¢
u). IHCU3BHU U | TeTpaabIo.
9KOI02UYEeCKUE
gaxmopul.

2. Obwue 3aKoHbvl

Pabora ¢ pa3saaTOUYHbIM MAaTCPUATIOM.




oeticmaust Cnymanue oObICHEHUHN yuuTes.
gaxkmopos  cpeowt | CamocTosTeNbHAS pad0oTa C YICOHUKOM.
HA OP2AHU3M.
3. Pabota B rpymnmax.
Ilpucnocobnennoc | Pabota ¢ pa3naTodyHbIM MaTEpUATIOM.
mov opeanuzmog k | Pabora ¢ y4eOHHMKOM, BBITIOJIHCHHE
oeticmeuio MUCHEMEHHOTO 3a/IaHusl.
Gaxmopos cpeovl.
4.  Buomuuecxue | ®poHTanpHas Oecema C  yduTeneM, | DICKTPOHHBI
C853U 8 npupooe. pabora ¢ ydeOHWKOM, paboTra C | € TaOIUIBl U
TETPaabIO. TUIAKAaTHI.
5. THonynayuu. | Pabota B rpynmnax.
@ynuxyuonuposanu | Pabota ¢ pa3gaToYHbIM MaTEPUAIIOM.
e nonyrayuu 6o | Pabora ¢ y4eOHHMKOM, BBINOIHEHUE
BPeMEHU. MUCHMEHHOTO 3a[aHMs.
6. Coobwecmaa. Pa6ora B rpynmnax.
Pabota ¢ pa3maTo4HBIM MaTepUaIOM.
PaGota ¢ yueOHMKOM, BBIIIOJHEHUE
MUCHMEHHOTO 3aaHMs.
AHann3 KOHTPOJIBHOU PabOTHI.
7. bBuoceoyenosvl, | ®poHTanbHass Oecepa ¢ ydyuTelleM, | DJIEKTPOHHBI
9KOCUCmeEMbl u | pabora ¢ ydyeObHmKOM, paboTa ¢ | € TAOJHIBI U
ouocgepa. TETPabIo. TJIaKaThl.
8. Passumue u Pabota ¢ pa3maTo4HBIM MaTepUaIOM.
cmera Cnymanue oObSICHEHUN yUUTEs.
OU02eoyeH0308. C 6 6
aMOCTOsITENIbHAS paboTa C YIeOHUKOM.
OcHogHble 3aKOHbI
ycmouyugocmu
JHCUBOTL NPUPOODL.
9. Oxonoeuuecxue | poHtanbHas Oecema ¢ yuureneMm, | Lludposas
npooemul 6 | pabora ¢ ydyeOHHMKOM, pabora c | maboparopus
ouocghepe. Oxpana | TeTpaaplo. 10 SKOJIOTHH
npupoowL. (matumk

BJIaXXHOCTH,




YIJIEKHCIIOTO
rasza 51
KHCIIOPO/1a)

10. Obobwenue u
cucmemamu3ayust
SHAHUU NO Kypcy
ouonocuu 6 9
Kaacce.

[ToBTOpEHME MPONACHHOTO MaTEPHAIIA.
PaGora B mapax.
CamocTosiTenbHast
KapTOYKaM.
[ToaroroBka k KOHTPOJIBHOM padoTe.

paborta 1o

11. Obobwenue u
cucmemMamu3ayust
SHAHUU NO KypCy
ouonoeuu 6 9
Kaacce.

[ToBTOpEHME MPONIEHHOTO MaTepuana.
PaboTa B mapax.
CamocTosiTenbHast
KapTOYKaM.
[ToaroroBka k KOHTPOJIBHOM padoTe.

pabora 1o

12. Obobwenue u
cucmemamu3ayust
SHAHUUL NO Kypcy
ouonocuu 6 9
Kaacce.

[ToBTOpEHME MPOIIEHHOTO MaTepHaIa.
PaboTa B mapax.
CamocrosiTenbHas
KapTOUYKaM.
[ToaroroBka K KOHTPOJILHOU paboTe..

paborta 1o

13. Obobwenue u
cucmemamu3ayusl
SHAHUU NO KypCy
ouonocuu 6 9
Knacce.

[ToBTOpEHUE MPOIACHHOTO MaTepHara.
Pab6ota B nmapax.
CamocTosiTenbHast
KapTOUYKaM.
[ToaroroBka Kk KOHTPOJIBHOM pabdoTe.

paborta 1o

14. Oboowenue u
cucmemamuzayus
3HaHUlti no Kypcy
ouonocuu 6 9
Knacce.

[ToBTOpEHME NMPOHAEHHOTO MaTepHaa.
PaboTa B mapax.
CamocrosTenpHas
KapTOYKaM.
IToaroToBKa K KOHTPOJIBHOU padoTe.

pabota 1o

15. Umoecoesas
KOHMPONbHAS
paboma.

Pemienue 3a1anuii KOHTPOILHOM pabOTBHI.

16. Ananus
KOHMPOAbHOU
pabomei.




Cnucok jsureparypbl

S KJIAcCC

Jononnumenvnas aumepamypa 0ns yuumens:

3akoH P® «O0 obpazoanun»; ®I'OC (6a30BbIil ypOBEHbD);

[TpumepHas nporpamma o 6uosoruu (6a30BbIid YPOBEHB);

TpebGoBaHMs K OCHAIIEHHIO Y4eOHOTO TIpoIiecca 1Mo OUOIoTHH;

Pabouas mporpamma ®I'OC BUOJIOTUA MockBa U3narensckuit nientp Benrana-I'pag 2012 Asropsi: M.H. Ilonomapésa, B.C. Kyumenko,
O.A. Kopnauora, A.I'. [lparommsios, T.C. CyxoBa buonorus: 5-9 kmaccer : mporpamma. — M. : Benrana-I'pad, 2012. — 304 c.

Metoauueckoe nocobue buonorus: 5 knacc: metogudeckoe nocooue T.C. Cyxona, B.. Ctporanos - M.: «Benrana-I'pad, 2013 — 96 c.

Metoanueckoe mocobue: Ilonomapesa M.H., Kyamenko B.C, Cumonosa JI.B. buosorus, 6 xinacc, Pacrenus. bakrepuu. ['puoOsbl. Jlnmaiauky -
M.: «Benrana-I'padp», 144 c.

Metoauueckoe nocobue: Kyumenko B.C, Cymaroxun C.B., 7 knacc, )KuBotnsie, buosnorus - M.: «Benrana — I'pad», 176 c.

MeTtoauueckoe nocooue: ABrop-cocraBurens O.J1. Bamenko, Uenosek, 8 kiacc, buosnorus - Bonrorpan: Yaurens-265 c.

Metoauueckoe nocodue: [Tornomapesa M.H., Cumonosa JI.B., Kyumenko B.C., OcHoBbI 0011eli 6uonoruu, 9 kinacc, — M.: Benrtana-I'pad, 144

Jononnumenvras aumepamypa Oist y4auwuxcsi:

AptamonoB B.U. Peakue u ucuesaronue pactenus (ITo crpanunam Kpacunoit kauru CCCP): Ku.1. — M.: Arponpomm3aar, 1989. 383C.: ni.
buonorus u anaromust: Yuusep. Duuuki. [lk./ Coct. A.A. BopotHukoB. — MH.: Banes, 1995. — 528c.: wi. Bep3unun H.M.

[To cnenam PoOuH30Ha: KHHTA TSI yYalIuXcsl Cpell U CT. K. Bo3pacta. — M.: [Ipocemenue, 1994. — 218c.

I'y6anos U.A. Dunuknonenus npupoasl Poccun. CnpaBounoe usganue. M.: 1996. — 556c¢.

Ounmkinonenus s aereid. T 3. I'eorpadwus. 'n. pen. M. 1. AkcenoBa. — M.: Apanta +, 2001.

Ounuknonenus ans geren. T. 4. ['eonorus. — I'n. pen. M.J1. AkcenoBa. — M.: ABanra +, 2001.

«51 mo3naro mup: JleTckas sHmuKIONeus» o peaakmnuei E.M. MBanosoii, 2000 ropx;

«OQuImknoneaus 1ys nereit. buonorus» nox pegakuueit M. J1. Akcenosoii - 2000 roz.

OcnosHnas itumepamypa:

T.C. CyxoBa buonorus: 5-6 kiaccel: yueOHUK 1uis yuaiuxcsi obmeoopasosarensHbix yupexaenuii / T.C. Cyxosa, B.M. CtporanoB. — M.:
Benrana-I'pad, 2012.

6 KJIACC

IIpenodasanue opueHmupo8aHo Ha UCNOIbL308AHUE YUEOHO20 U NPOCPAMMHO-MEMOOULECKO20 KOMNIEKCA, 8 KOMOPbILL 8X00M.:

VYueonuk: M.H. [Tonomapéra, O.A. Kopuuinona, B.C. Kyumenko. buosnorus: 6 kimacc: y4eOHHK JuIsl ydamuxcst o01eo0pa3oBaTeIbHbIX
yupexaenuit - M.; «Benrana — I'pad», 2014

ABTOpcKas mporpamma: bruonorus: 5-9 kimacchl: mporpaMma: ocoOue i yIYuTeNen oo1eoopa3oBaTeIbHbIX yupexaeHuii — M.: Benrana-
I'pad, 2012. — 304 c.



MeTtoauyeckue nocooOusi AJas y4nTeJs:
1. Bbuomnorus: Pacrenus. bakrepuu. I'puosl. Jlummaiinuku. 6 kiacc. Metoauueckoe mocodue mis yuutens. / U.H. ITonomapesa, O.A. Kopuuiiosa,
B.C. Kyumenko. - M.: Benrana-I'pad, 2005. — 240 c.
Mupsoes C.C. AxtuBu3aius mo3HaBarebHoro nurepeca ydammxcs / C.C. Mup3soes // buosorus B mkose, 2007. - Ne6. — C. 35-38.
[Tyran H.A. Texuuueckue cpeactBa o0yuenus // buonorus B mkone, 2003, Ne6-7. — C. 44-46.
Cenesko I'.K. CoBpemennsie obpaszoBatensubie TexHonoruu. / I'.K. CeneBko - M.: Hapoanoe o6pasoBanue, 1998. — 256 c.
Cenesko I'.K. Dunukioneaus oopasoBarenbubix TexHonoruid. / K. Cenusko - T.1. - M.: HUU mikospHbIX TexHOI0THIA, 2006. — 816 c.
Crambepckas JI.B. Ypok Grosoruu maraet B KOMITbIOTepHBIi Kiiacc // buonorus B mkose, 2006. - Ne6. — C. 31-36.
Tymmnua U.A. Vcnionb30BaHNe KOMIBIOTEPHBIX TEXHOJOTHIA B 00y4eHnu ouosnoruu // IlepBoe centsadps. buonorus, 2003, Ne27-28.
Ucnonb3oBanue UKT npu pabote ¢ MEeTOaMUEeCKMMH MaTepUaliaMu B IOATOTOBKE ypokoB Ouonoruu. [lepmp, 2006.
OcHoBHast TuTepaTypa AJis ydaluuxcs
1. Yuebuuk buomorus: 6k1acc: yudeOHUK 11 ydanmxcs oomeobdpasoBatenbubix yupeskaeauii / .H. ITonomapéra, O.A. Kopuunosa, B.C.
Kyuamenko. — M.: Benrana-I'pag, 2013. — 192 c., pekomennoBannoro MunucrepctBoM o0pa3oBanus 1 Hayku Poccuiickoii @eneparum.

N~ WN

7 KJIACC
[IpernonaBanre OpUESHTHPOBAHO HA UCTIOIH30BAHUE YIEOHOTO M TPOTPAMMHO-METOIUIECKOTO KOMIUIEKCA, B KOTOPBI BXOIST:
Yueonunk: buosnorus: 7 kiacc: ydeOHUK AJsl ydaumxcsi ooieoopasoBarenbHbix yupexaenuit / B. M. Koncrantunos, B. I'. Ba6enko, B. C.
Kyumenko; moa. pea. npod. B. M. KoncrantuHoBa. — 5-¢ n3n. nepepad. - M. : Benrana-I'pad, 2016. — 288 c. : n.
ABTOpcKasi nporpamma: buonorus: 5-9 knaccel: mporpamma: nocodue st yuurenei 001meo0pa3oBaTeNbHBIX yupexaeHnii — M.: Benrana-
I'pad, 2012. — 304 c.
MeToanueckue mocoousi AJIs yYUTeIsA:
9. Mup3oes C.C. AxtuBu3zanus mo3HaBareabHoro uarepeca ydammxcs / C.C. Mupsoes // buosorus B mkose, 2007. - Ne6. — C. 35-38.
10. ITyran H.A. Texauueckue cpencta ooyuenwus // buonorus B mkomne, 2003, Ne6-7. — C. 44-46.
11. Cenesxko I'.K. CoBpemenHbIie 00pa3oBarenbHbie TexHoiorun. / I'.K. CeneBko - M.: HapoaHoe o6pa3oBanue, 1998. — 256 c.
12. Cenesxko I'.K. Duiuknoneaus oopazoBatenbabix Texnonoruid. / I.K. Cenusko - T.1. - M.: HUU mkonbHbix TexHOMOrMit, 2006. — 816 c.
13. Crambepckas JI.B. Ypok 6uosnoruu maraet B KOMOboTepHbIid kinace // buonorus B mikosne, 2006. - Ne6. — C. 31-36.
14, Tymmna U.A. Vicriosnb30BaHNe KOMITBIOTEPHBIX TEXHOJIOTHIA B 00y4ueHuu ouosoruu // TlepBoe centsops. buonorus, 2003, Ne27-28.
15. Ucnonb3oBanue UKT npu paboTe ¢ MeTOIMUYECKUMHU MaTepUaiaMu B OJArOTOBKe ypokoB 6uonoruu. [lepms, 2006.
OcHoBHasi IMTEPATYPA M 00yHAIOIIUXCS
buonorus: 7 kimacc: ydeOHHMK JJIsl ydanmxcs o0ieodpa3oBatenbHbix yupekaenuit / B. M. Koncrantusnos, B. I'. babenko, B. C. Kyumenko;
nof. pel. npod. B. M. Koncrantunosa. — 5-e u3a. nepepab. - M. : Benrtana-I'pad, 2016. — 288 c. : ui.
JdonmosiHUTEeIbHAS JIUTEPATYPA A 00YYAIOIIUXCS
1. Axumymkua WU.W. 3aaumarensHas Ouonorus. - M.: Momnonas reapawmsi, 1972. - 304 c.
2. AxumymkuH M.U. HeBunumsbie HUTH npuposl. - M.: Meicib, 2005. - 142 c.
3. Bep3wmnu H.M. Ilo ciegam Pobun3ona. - M., IlpocBemenue, 1994. — 218 c.
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3aHuMaTeabHbIC MaTepraibl U (GakThl O o0IIel Orooruu B Borpocax u oteeTax. 5-11 kimaccer / aBT.-coct. M.M. Boanapyk, H.B. KoBbuinHa.
— Bousrorpan: Yuutens, 2007. — 174 c.

Kpucrtuan ne /{roB. [TytemectBue B Mup >xuBoi kiretku. M.: «Mup» 1987. — 256 c.

DHuukonenus Ans Aeteid. buomorus. M.: «ABanTa+» 1996. — 704 c.

8 KlIACC
YMK o0yuaromerocsi:
1. A.T'. Aparomuros, P.Jl. Mamr «buonorus. 8 kimacce»: Y4ueOHUK 115 yqammxcst 001eo0pa3oBaTeIbHbIX opranu3anuii. - M.: Benrana — I'pad.

MeToanueckasi TuTepaTypa:

Mamu P 1., [IparomunoB A.I'. buonorus. Yenosek. Metoaudeckoe nocoodwue. 8 kiacc. - M., Berrana-I'pad, 2011 r. — 288c.

Bonposa H.®. buonorus. 8 kiacc. Yenosek u ero 310poBbe. Metoanyeckoe nocodue aist yuurens. — Boponex: UIT Jlakonermua H.A., 2011.
—240c.

Comnonosa E.A. buonorus. TecroBrie 3ananus: 8 kiacc: auaakTudeckue Mmatepuansl. — M.: Benrana-I'pag, 2014. — 128¢

bonnapyk M.M., Kosbuinna H.B. 3anumarensHble MaTepualibl 1 (akThl 10 aHATOMUU U (U3HOJIOTUU YelloBeKa B BOIIPOcax W oTBeTax». 8-11
kiaccel - Bonrorpan: Yautens, 2007 1.

3sepeB M.J1. Knura as yTeHus 1o aHaTOMUH, GU3UOJIOTMU U TUTUeHe yenoseka. - M.: [Ipocsemenue, 1983 r.

JonmosiHuTEIbHAS JIUTEPATYPA A 00Y4AIOIIUXCS

3aHMMaTelbHbIe MaTepuaibl U (GakThl O 00ILIeil OHooruu B Bompocax u oTBerax. 5-11 knaccel / aBT.-coct. M.M. bonnapyk, H.B. KoBbuirHa.

— Bourorpan: Yaurens, 2007.

Kpuctunan ne /{roB. Ilyremectue B Mup kuBoii kinetku. M.: «Mup» 1987.
Dunuknonequs i gereil. buonorus. M.: «ABanrta+» 1996.
ABTOpcKasi nporpamma: buonorus: 5-9 knaccer: mporpamma: mocodue st yunurtenei o0meo0pa3oBaTeNbHBIX yupexaeHnii — M.: BeHrana-

Tpag, 2012. — 304 c.

16.
17.
18.
19.
20.
21.

MeToanueckue mocoousi AJIs yUYUTeIsA:

Mupsoes C.C. AxkTuBu3alus mo3HaBareabHoro narepeca ydammxcs / C.C. Mup3soes // buonorus B mkose, 2007. - Ne6. — C. 35-38.
[Tyran H.A. Texunueckue cpeactBa o0yuenus // buonorus B mkone, 2003, Ne6-7. — C. 44-46.

Cenegko I'.K. CoBpemennsbie odpasoBateibhbie TexHomoruu. / I'.K. Cenesko - M.: Hapognoe oopa3oBanue, 1998. — 256 c.

Cenesko I'.K. Dunukioneaus oopasosarenbubix TexHonoruid. / K. Cenusko - T.1. - M.: HUU mkoapHbIX TexHOI0THiA, 2006. — 816 c.
Crambepckas JI.B. Ypok Ouonoruu maraeTt B KOMIbIOTepHBIN kiacc // buonorus B mkone, 2006. - Ne6. — C. 31-36.

Tymuna M. A. Vcrionp3oBaHre KOMIBIOTEPHBIX TEXHOJIOTHH B 00yueHun 6uonoruu // [lepsoe centsops. buonorus, 2003, Ne27-28.
Ucnons3oBanue UKT mpu pabore ¢ METOMUECKUMH MaTepuaiaMu B IOJArOTOBKe ypokoB 6nosnoruu. [Tepms, 2006.

9 KJlIACC
[IpenogaBanue OpUEHTUPOBAHO HA UCIIOJIH30BAHUE YYEOHOTO U TPOTrPAMMHO-METOIUYECKOTO KOMITJIEKCA, B KOTOPBIN BXOIAT:



Yueonuk: buonorus: 9 kimace: yueOHUK s ydammxcst oomeoopasoBatenbubix yupesxaeauii / M. H. TTonomapésa, O. A. Kopuuosa, B. C.

Kyumenko; mon. pea. mpod. U. H. Ilonomapépoii. — M. : Benrtana-I'pad, 2014. — 274 c. : ui.

ABToOpckasi nporpamma: buonorus: 5-9 knaccel: nmporpamma: nocodue s yuutenei o0uieo0pa3oBaTenbHbIX yupexkaeHuii — M.: Bentana-

I'pag, 2012. — 304 c.

22.

23

30.
31.
32.
33.

34.
35.
36.
37.

38.

A S

11.
12.

0.

Metoauyeckue nocoOusi sl y4uTeJIs:
Mup3soes C.C. AktuBu3aius nozHaBaresnbHoro natepeca ydammxcs / C.C. Mup3soes // buosnorus B mkoune, 2007. - Ne6. — C. 35-38.

. ITyran H.A. Texuunueckue cpenctBa o0yuenus // buonorus B mkone, 2003, Ne6-7. — C. 44-46.
24.
25.
26.
27.
28.
29.

Cenesko I'.K. CoBpemennbie oopazoBatenbhbie TexHogoruu. / I.K. CeneBko - M.: HapoaHoe obpazoBanue, 1998. — 256 c.

Cenesko I'.K. Dunukioneaus oopasoBarenbubix TexHonoruid. / K. Cenusko - T.1. - M.: HUU mikospHbIX TexHOI0THIA, 2006. — 816 c.
Crambepckas JI.B. Ypok Guonoruu maraet B KOMIbIoTepHsIid kiiacc // buonorus B mkose, 2006. - Ne6. — C. 31-36.

Tymmaa U.A. Vcnions30BaHre KOMITBIOTEPHBIX TEXHOJIOTHIA B 00yueHun ouonoruu // Tlepsoe centsops. buomnorus, 2003, Ne27-28.
Hcnonp3oBanne UKT npu paboTe ¢ METOMNYECKUMHU MaTepraIaMy B MOATOTOBKe ypokoB ounonoruu. [lepmp, 2006.

baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus: bonbioi cipaBouHUK Ui MIKOJBHUKOB U MOCTYMAIOUIMX B BY3bl. - M.: [Ipoda,
20009;

bosrosa 1.B. CoopHuk 3a1au no OO1ieit 61onoruu it MoCcTynarumx B By3bl. - M.: «OHukc 21 Bex» «Mup u obpazoBanuey, 2008;

Kosmnosa T.A., Kyamenko B.C. Buonorus B Tabnmunax. 6-11 knacesl: CripaBouHoe nocoowue. - M.: [Ipocda, 2010;

4)JIepuep I'. UI. O6mas 6uonorus. [loypounsie TecTsl U 3a1anus. - M.: «AxkBapuym», 1998;

[TumenoB A.B., [lumenosa U.H. buonorus. Jlunaktudueckue Mmatepuaisl kK paszneny «O0mas ouomnorusy. - M.: «M3parenscteo HII DHAC»,
2010;

Pe6posa JI.B., IIpoxopoa E.B. AktuBHble popMbl 1 MeTOABI 00ydeHus Ouosnoruu. - M.: I[Ipocsemenue, 2009;

®pocun B. H., CuBornazor B. U. ['oToBuMCS K eTMHOMY TOCYIapCTBEHHOMY 3k3aMeny: O0rmas ouonorus. - M.: JIpoda, 2008. - 216¢;

AJIs1 00Y4AKOIIMXCSH:

C.B.LluOynesckuii, B.b.3axapos, H.1. Conun «buonorus. O0uue 3akoHomepHocTH. 9 Kinaccy: PaGouas terpanp k yueOHuKky «buonorus.
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