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PABOYAS ITPOI'PAMMA

I[To Ouonoruu
YpoBenb o0pazoBanus (kiacc) cpeanee ooiiee oopazoanue, 10-11 kmacchr
KonunyecTBo vacoB 68

YauTenb Wiy rpynmna yauTeneu, pa3padoTIuKOB MPOTPaMMBI:
[Mamununa FOnusa BsiuecnaBoBHa, yuntens ouosnorun, MOBY COIII Ne82

[Iporpamma pazpabdorana B coorBerctBuu ¢ ®I'OC COO

C y4eTOM TMPUMEPHON OCHOBHOW 0Opa30BaTEIbHOM MPOrpaMMbl CPETHErO OOIIEro
oOpa3oBaHus,

c yueroM YMK CuBornazoa B.W., AradonoBoii W.b., 3axapoBoii E.T. (6a30Bblit
YPOBEHb) WJIM HAa OCHOBE aBTOPCKOU paboueit mporpammbl «buonorus. 10 — 11 kmacchl.
bazosslit ypoens». ABTopsl .b.Aradgonosa, B.1.CuBornazos. Mocksa, [Ipoda, 2017 r.



IHosicHuTe IbHAS 3aNIMCKA
Onucanue Mecta y4e0HOro npeamera «buosaorus» B yueOHOM IJIaHe

[Iporpamma U. b. Aragonosoii, B. . CuBoria3osa, peaim3oBaHHas B yueOHUKaX
«buonorus. O6mas 6uosorus. bazossiil yposens. 10 kinacey» u «buonorus. O61ias 6uosorus.
bazossiit ypoBens. 11 kiacey (aBropsl: B. U. CuBornazos, U. b. Aradonosa, E. T. 3axaposa),
MPEJCTABIIACT TPU BapraHTa YaCOBOUW HArpy3KHu:

e | yac KJIACCHBIX 3aHATUI B HEJEIIO IPU U3YYEHUH MIpEAMETa B TeueHue ABYX JeT (10 u
11 knaccer), coorBercTBeHHO 70 "acoB npenoja (10-11 kiaccel)BaHus B TEUEHUE ABYX
JET;

e 2 yaca KJIACCHBIX 3aHATHUN B HEIEII0 IIPU M3YYECHHH IpEAMETa B TEUCHUE
nByx net (10 u 11 xmaccer), coorBerctBeHHO 140 yacoB mpenojaBaHus B
TE€YEHUE JIBYX JIET;

e 2 yaca B HEIENO IpU U3ydeHuM npeamera B 10 ximacce u 1 yac B Henemnto
nmpu u3ydeHun npeaMera B 11 kmacce, coorBercTBeHHO 105 wyacos
MPENO/IaBAHMS B TEUEHHE JIBYX JIET.

B cootBerctBun ¢ yueObnsiM mianoM MOBY COIIl Ne 82 paGouas
mporpaMMa COCTaBJI€HAa HAa OCHOBE IIEPBOIO BapuaHTa aBTOPCKOM
IporpaMMbl, KOTOpas MnpernonaraeT | yac KJIacCHbIX 3aHITUI B HEACIIO MTPU
U3YUYEHUH MPEIMETA B TEUEHUE JBYX JIET

Tak kak aBTOpCKasi mporpaMma MpeJIoJiaraeT yBEJIMUYCHHE YacoB 3a CUET
PE3epBHOI0 BPEMEHHU B pabouyro mporpaMmy J00aBIE€HBI IO OAHOMY Yacy:

10 xnmacc (2 waca u3 peszepBHOro BpemeHu) B pazaenax «Kierka» (Tema:
Peanuszanus wHacnenctBeHHor wuHdopmanuu) U «Opranm3m» (tema «OCHOBBI
CEJICKIINIY)

11 xmacc (2 waca W3 pe3epBHOrO BpeMeHH) B paszzaenax «Bum» (Tema
«CoBpeMEHHOE  HBOJIOLMOHHOE  y4YeHHe») H  «OKOocHUCTeMb»  (TeMa
«OKosornyeckue hakTophI»)

Cpennee (moiHoe) o01iee 00pa3oBaHUE — TPEThs, 3aKITIOUYUTEIbHAS CTYIIEHb 00IIEeT0
obpazoBanus. CoaepxkaHue cpeaHero (IoJIHOro) o0Iero o0pa3oBaHus HAMPABJICHO Ha
pEIICHNE IBYX 3a7a4:

1)  3aBepureHue 00II€00pa30BaTEIBHOMN MOATOTOBKH B COOTBETCTBHH ¢ 3aKoHOM PD «O06
00pa3oBaHUNY;

2)  peamuzaiys npeanpodecCHoHaILHOr0 00IIero 00pa3oBaHus, KOTOPOE MO3BOJISIET
00ecTIeYnTh MIPEEMCTBEHHOCTh O0IIIETO

u npodeccuoHanbHOTO 00pa30BaHMS.

B cranmapTax BTOpOro moKoOJEHUS BBIACIICHBI TPU TJIABHBIC 1SN CpeHEro (TTOJIHOTO)

oO1ero oopa3oBaHus:
¢ (opMHUPOBAHKE IIETOCTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOE Ha TIPUOOPETECHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0aX ACSITEbHOCTH;
® TpHOOpETEHHUE OMBITa PA3HOOOPA3HOM JAEATEIHLHOCTH, OIBITA TO3HAHUS M CAMOTIO3HAHMSI,



® T[IOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOT'O BHIOOPA WHINBUY TBHON
o0pa3oBaTeNnbHON WK MPOPECCUOHAIIBHON TPACKTOPUH.

1. Ilnanupyemble pe3yabTaThI

JlesTenbHOCTh 00Pa30BATENHHOTO YUPEIKACHUS 0011ero 00pa3oBaHus B 00y4eHUN OWOIOTHH B
cpenHeil (1MoIHOI) 1IKoJIe JOHKHA OBITh HAIPaBlieHA Ha IOCTHKEHUE 00YUYaIOITIMHUCS
CJIETYIOIUX JUYHOCTHBIX Pe3yJIbTATOB:

1. I'pazknanckoe BocnuTaHME:

¢* TOTOBHOCTB K pa3H006pa3Hop”I COBMECTHOU ACATCIbHOCTH IIPH BBIIIOJIHCHUHU OMOJOTHYECKHX
OIIBITOB, SKCIICPUMCHTOB, I/ICCJICI[OBaHHﬁ " IIPOCKTOB, CTPCMJICHUC K B3AMMOIIOHUMAHHUIO U
B3aMMOIIOMOIIIH.

2. ITaTpuoTHYeCcKOe BOCIMTAHHUE:

* IOHMMAaHHE LIEHHOCTU OMOJIOTUYECKON HAYKH, €€ pOJIM B Pa3BUTUH YEIIOBEYECKOTO
oO11ecTBa, OTHOIIEHUE K OMOJIOTUHU KaK BaKHOM COCTABIISIOIIEH KYJIbTYpbl, TOPAOCTh 3a BKJIA]
POCCHICKHX M COBETCKUX YUYEHBIX B PA3BUTHE MUPOBOU OMOJIOTMYECKON HAYKH.

3. JIlyXOBHO-HPABCTBEHHOE BOCIIMTAHME!

* TOTOBHOCTB OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKH, a TAK)KE MOBEJICHUE U MOCTYIIKHA IPYTUX
JOAEH C MO3ULNU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKOTO MpaBa C Y4ETOM OCO3HAHUS
MOCJIEACTBUI MOCTYIIKOB.

4. IcTeTHYECKOE BOCIUTAHHUE:

¢ IOHMMAaHHC SMOIIMOHAJIBHOI'O BOBI[GI‘/JICTBI/IH IIpUpPOAbI U ee OCHHOCTH.

S. Du3u4YeCcKOro BOCHUTAHUS, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOIy YU :

* 0CO3HAHUE IIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO U YCTAaHOBKA
Ha 3JI0POBBIN 00pa3 ®KU3HU (3I0pOBOE MTUTAHUE, COOJIIO/ICHNE TUTUEHUYECKUX MTPaBul,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHH M OTABIXA, peryJsapHas (PU3UveCcKas aKTHBHOCTD);

* OCO3HAHHWE TTOCJICICTBHIA U HETIPUATHE BPSAHBIX PHUBBIUEK (YIIOTPEOIICHUE aTKOTOJIA,
HAapKOTUKOB, KYPeHHE) U UHBIX (opM Bpeaa sl (GU3UIECKOTO M IICHXUYECKOTO 370POBBS;

* cOOII0ICHIE TTPaBUIT 0€30MACHOCTH, B TOM YHCJIE HABBIKH O€30TacHOTO TIOBEICHUS B
IPUPOJHOM CPEAE;

* YMEHHE 0CO3HABaTh YMOITMOHAILHOE COCTOSIHUE CBOE U APYTHX JIFOACH, YMETh YIPABIISAThH
COOCTBEHHBIM SMOITMOHAIBHBIM COCTOSTHHEM;

* cpOpMUPOBAHHOCTH HABBIKA PEQPIICKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO Ke
mpaBa JApyroro 4ejoBeKa.

6. TpynoBoe Bocnnuranue:

* aKTUBHOEC yYaCTHE B PEIICHUU MPAKTUYCCKUX 3a/1a4 (B paMKax CEMbH, IIIKOJIbI, TOPOJIa, Kpasi)
OMOJIOTUYECKOMN M SKOJIOTUYECKOM HAIIPABICHHOCTH, HHTEPEC K MPAKTHYCCKOMY H3yUCHHIO
npodeccuii, CBI3aHHBIX C OUOIOTHEN.



7. IK0JI0rHYeCKOe BOCIIMTAHHE:

* OpUEHTAIMs HAa IPUMEHEHHE OMOJIOTMYECKUX 3HAHUM JJI pEIeHUs 3a7a4 B 001acTH
OKpPYXaloIlel Cpeibl, INITAHUPOBAHUSA MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MMOCIEICTBUM JIJIs
OKpYXKaloIllel Cpebl;
* MIOBBITIICHUE YPOBHS IKOJIOTHIECKON KYJIbTYpPhI, 0OCO3HAHHE TII00aTFHOTO XapaKkTepa
AKOJIOTMYECKUX MPOOJIEM U MyTEH UX PEIICHUS; AKTUBHOE HENPUITUE JECHUCTBUM, MPUHOCSIIINX
BpEJl OKPYXKAIOIIEH CPENE;
* TOTOBHOCTb K YYaCTHIO B MPAKTUYECKON JEATEIIBHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH.

8. LleHHOCTH HAYYHOT0 MO3HAHUS:

* OpUEHTAIMS B JACATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY OMOJIOTMYECKUX HAYUHBIX
MIPEICTABICHUIM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AUMOCBSI3IX YEIOBEKa
C IIPUPOJHOM U COLIMATIBHOU CPELION;

* pa3BUTHE HAYYHO JII0O03HATENLHOCTH, HHTEpECa K OUOJIOTHYECKOI HayKe U
HCCIIEIOBATENIbCKOM AEATEIBHOCTH;

* OBJIQJICHNE OCHOBHBIMU HABBIKAMU HCCIIEOBATEIIbCKON JIESITEIbHOCTH.

* 0OCO3HaHUE HEOOXOIUMOCTH B ((OPMUPOBAHUM HOBBIX OMOJIOTUYECKUX 3HAHUM, YMEHHE
dhopMyIHpoBaTh UAECH, TOHSITHUS, TUIIOTE3bI O OMOJTOTMYECKUX 0OBEKTaX U SIBIICHUSX,
OCO3HaHUE JIePUIUTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUM, INIAHUPOBAHUE CBOETO PA3BUTHS;
* YMEHHUE ONIEPUPOBATH OCHOBHBIMU MOHATUSIMU, TEPMUHAMH U MPEICTABICHUSAMH B 00JIaCTH
KOHIIETIIIUN YCTOMYHUBOTO PA3BUTHS,

* YMEHHE aHAJIU3UPOBATh U BBISBIISATH B3aMMOCBSI3H MPUPO/IbI, 00IIIECTBA U SKOHOMUKH;
OLICHMBAHHUE CBOMX JICCTBUM C YUETOM BIIMSHUS HA OKPYKAIOLIYIO CPEAY, TOCTHXKEHUS LEIen
Y TIPEOJI0JICHUSI BBI30BOB M BO3MOKHBIX TJI00AJTBHBIX MTOCJIEICTBUM;

* OCO3HAHUE CTPECCOBOM CUTYAIIMU, OLICHUBAHUE IMPOUCXOIAIINX U3MEHEHUHN U UX
MOCJIEICTBU; OLIEHUBAHUE CUTYALIMU CTPECCA, KOPPEKTUPOBAHUE IPUHUMAEMBIX PELICHUN U
JICUCTBUM;

* YBAXKUTEJIBHOE OTHOIIEHHUE K TOYKE 3pEHUS IPYTOro YEI0BEKa, Er0 MHEHUIO,
MHPOBO33PEHHUIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMU OCBOCHUS BBITYCKHUKAMU CTapIlIEd IIKOJIBI TIPOrPaMMBbI
10 OMONOTUY SIBIISIOTCS:

® OBJAJICHHE COCTABIISIOIIMMH UCCIIEIOBATEIBCKON U MPOEKTHOM AESITEIbHOCTH, BKIIIOYAs
YMEHHUsI BUAETh IPOOJIEMY, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, AaBaTh
orpezeNieHus MOHATUH, KiaccuuuupoBaTh, Ha0JI01aTh, MPOBOIUTH IKCIIEPUMEHTHI,
JieJ1aTh BBIBOJIBI U 3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, OOBICHATh, 10Ka3bIBATh,
3aIUIIATh CBOU HJIEH;

e ymMmeHHue paboTaTh C pa3HBIMH UCTOYHUKAMH OMOJIOTMYECKON MHPOpMAIIUN: HAXOIUTh
OMOJOTUYECKYI0 HHPOPMALIMIO B PAa3IMUYHBIX UCTOYHUKAX (TEKCTE YUeOHUKA, HAYYHO-
NOMYJISIPHOM JTUTEPATYpPE, OMOJOTMUYECKUX CIIOBAPSAX U CIIPABOYHUKAX ), AHAIIU3UPOBATH U
OLICHUBATh UH(pOPMAIINIO, TPeoOpa30BbIBaTh HH(OPMAIUIO U3 OJHOU (POPMBI B IPYTYIO;

® CIIOCOOHOCTb BBIOMPATH LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKHM CBOUX JACHCTBUSAX U
IIOCTYTIKaX 110 OTHOUIEHUIO K KUBOW MPUPOJE, 300POBBIO CBOEMY U OKPYKAIOIINX;

® yMEHUE aJeKBATHO UCIIOJI30BATh PEUEBBIE CPEICTBA JIJIsl AUCKYCCUHU U ApTyMEHTALIMU
CBOEH MMO3UIIMYU, CPABHUBATh Pa3HbIE TOUKU 3PEHUSI, apIYMEHTHUPOBATH CBOIO TOUKY
3peHusi, OTCTauBaTh CBOIO MO3ULUIO.



IIpeaMeTHbIe pe3yabTaTbl OCBOECHHUS BBIITYCKHUKAMU CTapIlel MIKOJIbI TPOTrPaMMBI 110
OMOJIOTMH MIPEICTABIIEHBI B COJIEPKAHNUN Kypca IO pa3/ieiaM.

Conep:xanue
10 kaacc (1 yac B Hexenio, Bcero 34 yaca U3 HUX 2 yaca — pe3epBHOE BpeMs)

Paznen 1. buosiorus kak Hayka. Meroabl no3Hanus (34.)

Tema 1.1 Kpatkas uctopus pazsutusi onosioruu. Cucrema 6uosiorndeckux Hayk (14.)
OObeKT n3ydeHust Onosoruu — xkusas npupoja. Kparkas ucropus pazsutusi ouonorun. Posb
OMOJIOTHYECKUX TEOPHid, UAeH, TUIOTe3 B (POPMUPOBAHUN COBPEMEHHOM €CTeCTBEHHOHAYYHOMN
cucteMbl Mupa. Cucrema OMOJIOTHYECKUX HAYK.

JlemoHcTpanus.

e [lopTpersl yYeHBIX.

e (Cxembl: «CBsI3p OMOJIOTHH C APYTUMHU HayKamMu», «CUcTeMa OMOJIOTUYECKUX HAYK.
Tema 1.2. CymHOCTB ¥ CBOMCTBA KMBOTO. Y POBHU OPTaHU3alUHA U METOJIBI IO3HAHUS KUBOU
NpUPOAHI (24.)

CymHocTh xkn3HU. OCHOBHBIE CBOVMCTBA KUBOW MaTepuu. JKuBast Ipupoa Kak CI0KHO
OpPraHW30BaHHAS UEPAPXUUYECKASI CUCTEMA, CYIIECTBYIOIIAs B POCTPAHCTBE U BO BPEMEHH.
buonornueckue cucrtempl. OCHOBHBIE YPOBHHU OpTraHU3alMN KUBOW MaTepuu. MeToasl
MO3HAHUS )KUBOU TPUPOJIBI.

JlemoHCTpauus.

e (CxeMbl: «YpOBHHM OpraHU3alMU )KUBOU MaTepun», « CBOMCTBA )KUBOM MAaTEPUM.

Jlabopamopnas paboma:

1. Wcnonb3oBaHue pa3IMdHbIX METOJOB MIPHU U3yUYEHUU OMOJIOTUYECKUX 0ObEKTOB

[NPEAMETHDBIE PE3VJIbTATBI ObYUEHM A

Yyammiics NOJDKEH:

® XapaKTepU30BaTh BKJIA]] BBIJAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTMYECKON HAYKH;

® XapaKTepHU30BaTh POJIb OMOJIOTHH B (HOPMHUPOBAHUH HAYYHOT'O MHUPOBO33PCHHS;
OIICHUBATH BKJIAJT OMOJIOTHYECKUX TEOPUil B (POpMHpPOBAHUE COBPEMEHHOM
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA;
BBIJICJISITh OCHOBHBIEC CBOMCTBA KUBOW MPUPOJIBI U OMOJIOTHYECKUX CUCTEM;
UMETh Mpe/ICTaBICHUE 00 YPOBHEBOW OpraHU3aIluu KUBOU MPUPOJIbL;
MPUBOJUTH I0KA3aTEIbCTBA YPOBHEBOUM OpraHU3aluy KUBOW MPUPOJIbL;

® [IPEJCTABJISITh OCHOBHBIE METO/BI U ATAIbl HAYYHOTO UCCIEAOBAHUS;
aHaJM3UPOBATh U OIICHUBATH OMOJIOTHYECKYI0 HH(POPMAIIUIO, TOTYYaeMYI0 U3 pa3HbIX
HCTOYHHUKOB.

Paznen 2. Kinerka (114.)

Tewma 2.1. Mctopus nzyuenus kinetku. Kierounas reopus (14.)
PasButue 3nanwmii o knetke. Padoter P.I'yka, A. Ban JleBenryka, K.2.bapa, P.bpoyHa,
P.BupxoBa. Knerounas teopus P. [llneiinena u T.I11IsanHa. OCHOBHBIE MTOJ0KEHUS



COBPEMEHHOM KJIETOYHOU Teopuu. Poib KJI€eTOYHON TEOpUH B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MHPA.
JlemoHCTpanus.
o (Cxema «MHOroo0pasue KiIeToK».

Tema 2.2. Xumuueckuii cocTaB KJIETKH (44.)
EnnHCTBO 371EMEHTHOTO XMMHAYECKOT0 COCTaBA KUBBIX OPTaHU3MOB KaK JOKA3aTEIbCTBO
€IMHCTBA NPOUCXOXKACHUS KUBOU NMPUPOAbl. OOLIHOCTD KUBOWU HEKUBON MPUPOJIBI HA YPOBHE
XUMUYECKUX 3JIEMEHTOB. OpraHoreHbl, MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI,
YIABTPAMUKPOIIIEMEHTHI, UX POJIb B KU3HEIECSITEIBHOCTH KIIETKA U OpPraHu3Ma.
Heoprannueckue BemectBa. Boma kak KOJIBIOETHh BCETO KUBOTO, 0COOCHHOCTH CTPOCHHS U
cBOKCTBa. MuHepaabHbIE COJIM. 3HAYEHUE HEOPIraHUYECKUX BEIIECTB B JKU3HU KJIETKU U
Opra”Hu3mMa.
Opranuyeckre BEMECTBA — CI0XKHBIE YIIIEPOICOAEPKAIIKNE COeTUHEHU. HU3KOMONEKy s pHbIE
Y BBICOKOMOJIEKYJISIPHBIE OpTaHUYECKMe BenecTBa. JIunuasl. YriaeBoabsl: MOHOCAXapuIbl,
nonucaxapuasl. benku. Hyknennossie kucnotel: [JTHK, PHK. ¥V aBoenune monekysnsl [JHK B
KieTke. [ [pyHIMnuanbHoe CTPOEHUE U POJIb OPraHUUECKUX BEUIECTB B KIIETKE U B OPraHU3MeE
YEJIOBEKA.
JlemoHCcTpanus.
e Jlnarpammsl: «PacipocTpaHeHHEe XUMUYECKHUX AIIEMEHTOB B HEXXUBOU MPUPOLIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.
o [lepuonuueckas TabnuIa 3JIEMEHTOB.
CxewmbI 1 Ta0muIel: «CTpoeHue MoJieKyibl 0enka», «Ctpoenue monekynsl JJHK», «Ctpoenue
MoJiekysbsl PHKY, «Tuniet PHK», «Y nBoenue mosnexynsr JJTHK».

Jlabopamopnas paboma:
2. N3yuenune pepMEHTATHBHOTO PaCIICTUICHHS MIEPOKCHIA BOJAOPOIA B
PaCTUTENBHBIX M JKHBOTHBIX KJIETKAX

Tewma 2.3. CtpoeHHEe SyKapuOTHUCCKONW U TPOKAPHOTHIECKON KIIETOK (34.)
Knerounast memOpana, rutoruiazma, s;ipo. OCHOBHBIE OPTraHOU/IbI KJIETKH:
AHJIOTIIA3MATHYECKasl CETh, anmnapaT [ oJb/Ku, TU30COMbI, MUTOXOHJIPUH, TIJIACTH/IBI,
pubocomMbl. DyHKIIMHA OCHOBHBIX YaCTEH ¥ OPTaHOMOB KIETKU. OCHOBHBIC OTINYHS B
CTPOEHUHU )KUBOTHOW U PACTUTEIILHOMN KIIETOK.
XpomocoMsl, ux cTpoeHue u pyukmun. Kapuorur. 3HaueHre MOCTOSTHCTBA Ynciia U (hOPMbI
XPOMOCOM B KJIETKaX.
[Tpokapuotnuueckas kietka: opma, pasmepsl. Pacipoctpanenue u 3nadeHue 6aKTepuii B
npupoje. CTpoeHune 6akTepuaIbHON KIETKH.

JlemoHcTpanus.

e (CxeMbl 1 TabuIBl: «CTPOCHHUE DYKAPUOTHUECKON KIIETKN», « CTPOCHHUE )KUBOTHOM
KIIETKN», «CTPOEHUE PACTUTEIBHOM KIIETKN», « CTpOEHUE XpOMOCOM», « CTpOEHUE
MIPOKAPUOTUYECKOU KIETKH.

JlabopamopHvie pabomyi.

3. M3yuenwue minazMomn3a U ACTUIa3MOJIN3a B KIETKAX KOXKHIIBI JTyKa.

4. V3yuyeHue KJIETOK PACTEHUU U KUBOTHBIX MO/ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax u uxX ONUcaHue



5. CpaBHeHHUE CTPOEHUS KIETOK PACTECHUH, )KUBOTHBIX, TPUOOB U OAKTEPHIA.
Tema 2.4. Peanuzanus HacaeACTBEHHOW HHGOPMAIIUU B KJIeTKe (24.)
JIHK — Hocutenpb HaciencTBeHHOM nHpopManuu. I 'eHeTuaecKuii Ko, ero cBoicTa. [ eH.
buocunTes Oenka.
JlemoHCTpanus.
e TabOmuna «I'enernueckuii Koay, cxema «buocunres OeKay.
Jlabopamopnas paboma.
6. Pemenue snemMeHTapHBIX 3a7a4 110 MOJICKYJISIPHOU OHOJIOTHH
Tema 2.5 Bupycsi (14.)
Bupyco — nHeknetounast popma xxu3ar. OcoOEHHOCTH CTPOSHUS M Pa3MHOXKEHUA. 3HAYCHHE B
MIPUPOJIE ¥ )KU3HU YeTIoBeKa. Mephl MPOPUITAKTUKHA PACITPOCTPAHEHUST BUPYCHBIX 3a00JICBaHHM.
[Mpodunaktuka CITNda.
JlemoHCTpanus.
e (Cxema «Crtpoenue Bupycay, Tadbmuna «lIpopunaxkruxa CITN a».

NPEJIMETHBIE PE3YJBTATBI OBYUYEHUS

e VYyammuiica NOJDKEH:

® XapaKTepHU30BaTh BKJIAJl BBIJAIOIINXCS YUCHBIX B Pa3BUTHE OMOJIOTHYECKOM
HayKH,

® XapakTepu3oBaThb poOJb  OuWojorm B  (OPMHUPOBAHUHM  HAYYHOTO
MHPOBO33PEHUS;

® XapaKTEpHU30BaATh COJECPKAHHUE KJIETOYHOW TEOPUM U MOHUMATh €€ POJIb B
(GbopMHpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;
® 3HATh UCTOPHUIO U3YUYEHUS KIIETKU;

® UMETh NPEACTABICHUE O KIETKE KaK LEIOCTHOW OMOJIOIMYECKON CHCTEME;
CTPYKTYPHOU, (QYHKIIMOHAJILHON ¥ T€HETUYECKON €AMHUIIE )KUBOTO;

® TIPUBOJMTH JI0KA3ATEIHCTBA (APTYMEHTAIINIO) €IMHCTBA )KUBOU U HEXKUBON
IIPUPOABI, POJICTBA KUBBIX OPraHU3MOB;

Pasznen 3. Opranusm (194.)

Tewma 3.1 Opranusm — eauHoe 1enoe. MHOrooOpasue >KUBbIX opraHu3MoB (14.)
Mmuoroo6pasue opranu3zmMoB. OTHOKJIETOYHBIC U MHOTOKJIETOUHbIE OpraHu3Mbl. Kononuu
OJIHOKJICTOYHBIX OPTaHU3MOB.
JlemoHcTpanus.
e (Cxema «MHoOroo0Opasue Opranu3MoBY.

Tewma 3.2 OOMeH BemiecTB U peBpalieHne dHepruu (24.)

DHepreTuvyeckuii 0OMEH — COBOKYITHOCTb PEAKIINI paCIIEIJICHHS CIOKHBIX OPTraHUYECKUX
BenecTB. OCOOCHHOCTH SHEPreTHIeCKoro oOMeHa y rpuboB U GakTepHid.

Tuns! nutanus. ABTOTpodsl U reTepoTpodbl. OcOOEHHOCTH 0OMEHA BELIECTB Y )KUBOTHBIX,
pactenuii u 6aktepuii. [lnactuueckuit ooMeH. @OTOCUHTE3.



JlemoHCTpanus.
o (Cxema «lIlytu meTabonu3mMa B KIETKEM.
Tema 3.3 PasmuHoxenue (44.)
Jlenenue kineTku. MUTO3 — OCHOBA pOCTa, pereHepaIvu, pa3BUTHS U O€CIIOIOT0 pa3MHOKEHHUS.
Pa3mHuoxenue: Oecrionoe u nojioBoe. Turbl 6€cooro pa3sMHOKEHHUS.
[TonoBoe pazmuoxeHue. OOpa3oBaHUE MOJNOBBIX KIETOK. Melo3. OI1010TBOpEHHE Y
KUBOTHBIX U pacTeHul. brosorndeckoe 3HaueHUE OMIOA0TBOpEeHUs. ICKyCCTBEHHOE
OTUTOIOTBOPEHUE Y )KUBOTHBIX.
JlemoHCTpanus.
o (Cxempl u TaOIUIBL: «MHUTO3 U Mei03», «I'amerorenesy, « Tumsl 6ecmoIoro
pa3sMHOXKeHUsD», «CTpoeHUe SULIEKIETKH U CIIEPMATO301Ia.
Jlabopamopnas paboma:
7. HaOmonenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpoOIpenaparax
8. M3yueHue cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKpOIpenaparax

Tema 3.4 UnauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3) (24.)
[IpsiMoe u HenpsAMOoe pa3BUTHE. DMOPUOHAIBHBIA U TOCTIMOPUOHAIBHBIN EPUOJIBI PA3BUTHSL.
OcHoBHBI€ 3Tarbl 3MOpuorenesa. [ [puunHbpl HapyIIeHUI pa3BUTUSL OpraHU3Ma.
OHTOreHes3 uenoBeka. PenpoaykTHBHOE 3/J0pPOBbE; €ro 3HAUEHUE ISl OYTYIINX MOKOJICHUI
monei. [locencTBus BIMSAHUSA alKOIr0Jisl, HHIKOTUHA, HAPKOTUYECKUX BEUIECTB HA PA3BUTHE
3apojiplia yenoBeka. [leprnoibl mocTaMOpHOHATIBHOTO Pa3BUTHSI.
JlemoHCTpauus.
o TaOmupl: «OCHOBHBIE CTaMN OHTOreHe3ay, «IIpsMoe 1 HenpsiIMOe pa3BUTHE.
e TabGmnuipl, poTorpadguu, 1MarpaMmbl U CTATUCTUUYECKUE JaHHBIC, JEMOHCTPUPYIOIIHE
MOCJIE/ICTBUS BIUSIHUSI HETaTUBHBIX (DAKTOPOB CPE/Ibl HA PA3BUTHE OPTaHU3MA.

JlabopamopHwvie pabomui:

9. BrlsiBNeHHE MPU3HAKOB CXOCTBA 3aPOABIIICH YeIOBEKa U APYTUX MO3BOHOUHBIX

JKMBOTHBIX KaK JOKA3aTENbCTBO UX POACTBA
Tema 3.5 HacnencTBEeHHOCTh M U3MEHUHUBOCTH (74.)
HacnenctBeHHOCTh M1 MNBMEHUMBOCTH — CBOMCTBA Opranusma. ['eHeTrka — Hayka o
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHUYUBOCTH.
I'."MeHnzienp — OCHOBONOJIOKHUK T€HETUKH. 3aKOHOMEPHOCTH HACJIEA0BAHMS, YCTAHOBICHHbBIE
I""Mennenem. MoHOTHOpHIHOE CKPEIIUBAHKE MTEPBHIN 3aKOH MeH e — 3aKOH
TOMUHUpOBaHUs. BTopoii 3akoH MeHenst — 3aKOH paclleryieHus. 3aKOH YUCTOTHI TaMeT.
HuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHens — 3aK0OH He3aBUCUMOI'0 HacIeA0BaHMUS.
AHanmM3upyronee CKpeluBaHue.
XpoMOCOMHas TEOpUS HACIEeACTBEHHOCTH. CLEIIEHHOE HACIIEIOBAHUE TIPU3HAKOB.
CoBpeMeHHBIE IPEACTABIEHNS O TEHE U TEHOME. B3auMOelcTBUE TEHOB.
I'eneruka noina. [TonoBeie XxpoMocombl. CHEIUIEHHOE € MOJIOM HACIEA0BaHUE.
3aKOHOMEpPHOCTH M3MeHYMBOCTU. HacnencTBeHHas 1 HEHACIEACTBEHHAS U3MEHYUBOCTb.
MonupukanonHas n3MeHYHBOCTh. MyTaruu. Tunsl MyTtanuii. MyTareHabie (pakTophbl.
3HaueHHE T'€HETUKH JIJIsl MEAULIMHBL. BllMsHNE MyTareHOB Ha OPraHU3M YeJIOBEKa.
Hacnencrennsie 607€3HM, X TPUYUHBI U IPOPUITAKTHKA.
JlemoHCTpanus.



e (CxeMpbl, WUTIOCTPUPYIOIIFE MOHOTHOPUIHBIC U TUTHOPUIHBIC CKPEIIMBAHMS;
CLEIJIEHHOE HACJIEIOBAHHUE MPU3HAKOB; IIEPEKPECT XPOMOCOM; HACIEAOBAHNUE,
cleruieHHoe ¢ mosioM. [Ipumepbl Moiu(pUKaIMOHHON U3MEHYUBOCTU. MaTepualisl,
JEMOHCTPUPYIOLIME BIIMSHUE MyTarecHOB HA OPTaHU3M YEJIOBEKA.

Jlabopamophvie pabomoi.
10.Pemenue aeMeHTapHBIX TEHETUICCKUX 3a71a4.
11. CoctaBneHue 1 aHaIu3 POJIOCIOBHBIX YEJIOBEKA.
12.V3y4eHne n3MEHIYNBOCTH, TIOCTPOCHUE BAPUAIIMOHHOTO Psia M BAPUAIIMOHHOMN
KpUBOU

Tewma 3.6 OcHoBwI ceneknun. buorexuonorus (34.)

OCHOBBI CEJIEKIIMM: METOJbI U JOCTHKEHHUS. ['€eHeTHKa — TeopeTndyecKast OCHOBA CEJICKIUU.
Cenexuus. Yuenue H.M.BaBuiioBa o ieHTpax MHOroo0pasusi U NpOUCXO0KIEHUS KyJIbTYPHBIX
pacteHuil. OCHOBHbBIE METO/BI CEJIEKIIMU: THOPUAN3ALMS, UCKYCCTBEHHBIN 0TOOP. OCHOBHBIE
JOCTH)KEHHUSI U HAIIPABJICHUS Pa3BUTHSI COBPEMEHHOM CEJIEKIUU.

BHOTEXHOJIOTHS: TOCTHKEHUS U IIEPCIIEKTUBBI pa3BuTus. I eHHast nHxeHepus. Kitonuposanue.
['enernyecku MOIU(GUIIMPOBAHHBIE OPraHU3Mbl. DTUYECKUE aCIIEKThl PA3BUTHUS HEKOTOPBIX
HCCIIEIOBAaHUM B OMOTEXHOJOTHH (KJIOHHUPOBAHUE YEIOBEKA).

JlemoHCcTpanus.

Kapra-cxema «LleHTpbl MHOTOOOpa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN.

['epOapHble MaTeprabl U KOJUIEKIIMU COPTOB KYJIbTYPHBIX PACTEHUM.

Tabnubr: «Ilopoabl JOMaITHUX JKUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHUY.
CxeMblI co3/1aHus TeHETUYECKH MOAU(MUIIUPOBAHHBIX MTPOTYKTOB, KIIOHUPOBAHUS
OpraHU3MOB.

e Marepuaiibl, WILTIOCTPUPYIOIIHE TOCTHXKEHHS B 00J1aCTH OMOTEXHOJIOTUH.

NPEAMETHBIE PE3YJIbTATBI OBYUEHUASA

e VYyamuiics JOJKEH:

® XapaKTEpPHU30BaTh BKJIAJ BBIIAIOIIMXCSA YUCHBIX B pa3BUTHE OMOJIIOTMYECKOU
HayKHU;

® XapakTepu3oBaTh poOJib  OWoJOTMM B  (POPMUPOBAHWUU  HAYIHOTO
MHUPOBO33PEHUS;

® XapaKTEepHU30BaTh COJICP)KAHUE KIETOYHOW TEOPUM U MOHUMATh €€ POJib B
(dbopMHUpPOBaHNY COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUDA;

® 3HATh UCTOPUIO U3YUECHUSI KIIETKU,

® UMETh MPEACTABICHUE O KJIETKE KaK IIEJIOCTHOW OMOJIOTHYECKOW CHCTEME;
CTPYKTYPHOM, (PYHKIITMOHAJILHON ¥ T€HETUYECKON €MHUILIE )KHUBOTO;

® TMPUBOJUTH JI0KA3aTEJIbCTBA (APTyYMEHTAIMIO) €AUHCTBA KUBOW U HEKUBOU
MIPUPOJBI, POJICTBA KUBBIX OPraHU3MOB;

® CpaBHUBAaTh OHMOJOTUYECKUE OOBEKTHI (XUMHUYECKHI COCTaB TEN KUBOU M
HEXKUBOU MPHUPOJIBI, IYKAPUOTHUECKUE U MTPOKAPUOTUUECKUE KIIETKH, KIIETKU
pacTeHul, >KUBOTHBIX W TPUOOB) U (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
CpaBHEHUS;

® [IPEACTAaBIIATH CYIIHOCTh U 3HAUYCHUE MPOLIECCa peAN3ALMU HACIIEIACTBEHHOU
uH(pOpMAaIH B KIIETKE;



® T[IPOBOJUTH OMOJIOTMYECKHE HCCICIOBAHUS: CTABUTH OMBITHI, HAOIIOAATh H
OIHCHIBATh KIIETKH, CPABHUBATH KJIETKH, BBIICTAThH CYNIECTBEHHBIC MPU3HAKH
CTPOCHWSI KJIIETKH U €€ OPTaHOHIOB;

® TI0JIb30BaTHCS COBPEMEHHOW UTOJIOTUICCKON TEPMHUHOJIOTHEH;

® UMETh MPEACTABICHUS O BUPYCaX M UX POJIH B )KU3HU APYTUX OPTaHU3MOB;

e 00OCHOBBEIBATH M COONIOAATh MEPhl MPOPUIAKTUKN BHPYCHBIX 3a00JICBaHUI
(B Tom uncie BUU-undexnun);

® HAXOAWTh OWONOTHYECKYI0O HWHQPOpPMAIMIO B  pPa3HBIX HCTOYHHKAX,
apTyMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

® AHAIM3UPOBATH U OLCHUBATh OMOJIOTUYECKYIO HH(POPMAIUIO, TTOTYyYaeMYIO U3
Pa3HBIX HCTOYHUKOB.

3akmouenne (1 yac)

11 kaacc (1 yac B Hemento0, Bcero 34 yaca, 3 HHX 2 Yyaca — pe3epBHOe BpeMsl)
BBEJIEHMUE (1 yac)
Pazngen 1. Bua (20 u.)

Tema 1.1 HMcTopust 3BOJTIOIMOHHBIX (4 yaca)

Uctopus 3BONMOIMOHHBIX Ujiel. PazBuTre 61o0ruu B 10AApBUHOBCKUM MEpUO/]. 3HAUCHHE
pao6ot K.JIunnes, yuenus XK.b.Jlamapka, sBontounonHoi reopun Y.J/lapuna. Ponb
ABOJIIOIIMOHHOM T€OpUHU B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.
Jemoncmpayun. Kapra-cxema mapmpyra nytemectust Y. JlapBuna. ['epbapHbie MaTepuaibl,
KoJuleKuu, (Qororpadbuu W apyrue Marepualbl, IOKa3bIBAIOUIME WHAWBUIYAIbHYIO
M3MEHYMBOCTh M pa3HOOOpa3re COPTOB KYJBTYPHBIX PACTCHUI U MOPOJI JOMAITHUX >KUBOTHBIX.

Tema 1.2 CoBpemennoe 3BosonnonHoe yuenue (10 )

Bug, ero kpurepuu. [lonynsuus - CTpyKTypHas €IMHUIA BUJA, IMHULIA DBOJIIOIUH.
JIBIDKYIIIE CUJTBI BOJIFOIIMU: MYTAIIMOHHBIN MPOLIECC, MOMYISIIMOHHBIC BOJIHBI, U330,
€CTeCTBEHHBIN 0TOOD, X BIMsHUE HAa reHOGOH T monyaaiuu. CUHTETHYECKAsI TEOpUsI
HBONTIONUU. Pe3ynbTaThl 3BOMIONUU. JBIKYIIUN U CTAOUIM3UPYIONTUN €CTECTBEHHBIN 0TOOD.
AnanTanuu opraHu3MOB K YCIOBHUSIM OOUTaHUS KaK PE3YNbTAT IEUCTBHS €CTECTBEHHOTO
ot6opa. CriocoOs! 1 yTH BU000pa3oBanus CoxpaHeHHe MHOTO0Opa3us BUOB KaK OCHOBA
YCTOMUYMBOTO pa3BuTHs orocdeprl. [ 1aBHbIC HapaBlIeHUS YBOTIOIMOHHOTO TPOIecca.
buonornyeckuii nporpecc u 6uongorudeckuii perpecc. [ IpuunHb BRIMUpaHHS BUIOB.
JlokazaTeabCTBa 3BOJIIOIMNA OPTAHUYECKOTO MUPA.

Jemoncrpanus. CxeMa, WUTIOCTPUPYIOIAs KpUTEPUH BUa. TaOIUIbl U CXeMBbI: «/[BroKyiye
CHJIBI 3BOJIIOITUNY, «OOpa3zoBaHUe HOBBIX BUIOBY», «CXOJCTBO HaYaJbHbBIX CTaaUI
AMOPHOHAIBLHOTO PA3BUTHS MO3BOHOYHBIXY. ['epOapuu, KOJUICKIUHA UIPYyTUE HATJISIHbIC
MaTepuaibl, JIEMOHCTPUPYIOIINE MTPUCTOCOOJIEHHOCTh OPTaHU3MOB K cpejie OOMTaHus U
pe3yabTaThl BU1000pa3zoBaHus. TabIUIlbl, MyJISIKU U JPYTUe HArJISHBIE MaTEpUAJIbI,
JTEMOHCTPHUPYIOIIHE TOMOJIOTUYHBIC U aHAJIIOTUYHBIE OPTaHbl, UX CTPOEHUE U MPOUCXOXKICHUE B
OHTOI'€HE3€; PyAUMEHTHI

u aTaBU3MBI.

Jlabopamopuvie pabomul
1. CpaBHeHue BUIOB IO MOP(HOIOTHYECKOMY KPUTEPHUIO.



2. OmnmcaHue MPUCIIOCOOIEHHOCTH OPTaHU3Ma M €€ OTHOCUTEIIBHOTO XapakTepa.
Tema 1.3 IpoucxoxaeHue xu3Hu Ha 3emiie (3 daca).
PazButue npeacrTaBieHuid o npoucxoxaeHuu xu3Hu. OneiTel @.Penu, JI.ITactepa. ['unoress! o
MPOUCXOKICHUM KU3HMU.

Jemoncmpayun. Cxembl: « BO3BHUKHOBEHUE OJJTHOKJIETOUYHBIX DYKAPUOTUUECKUX OPTAHU3MOBY,
«IBOJIIOLMS PACTUTEIBHOIO MUPa», « DBOJIFOLUS JKUBOTHOTO MUpay. Penmponykuuu KapTHH,
n3o0paxkaimux Gaopy u GayHy paziaudHbIX 3p U nepuooB. OKaMEeHENOCTH, OTIEYaTKU
OpraHU3MOB B JIPEBHUX MMOPOJA

Tema 1.4 TlpoucxoxaeHue yenopeka (3 yaca)

['mnoTe3bl MPOUCXOKACHUS YeloBeKa. Jloka3aTenbCTBa POJACTBA YENOBEKA C MIIEKOTTUTAIOIINMU
YKAUBOTHBIMH. DBOJIIOLIUS YyesnoBeka. OCHOBHBIE ATanbl. Packl yenoseka. [Iponcxoxaenne
YEJI0BEYECKHUX pac.

JemoncTpanusi. Cxema «OCHOBHBIE 3TaIlbl 3BOJIIOIMH YeToBeKa». Tabmuibl, n3o0paxaronme
CKEJIEThI YEJIOBEKA U MIO3BOHOYHBIX KUBOTHBIX.

IMPEAMETHBIE PE3YJIbTATBI ObYUYEHUW A
Yyammiics NOJDKEH:

® XapaKTEpPHU30BaTh BKJIAJ BEIAAIOIINXCS YUYCHBIX B Pa3BUTHE OMOJIOTMUECKON HAYKH;

® XapaKTEepPHU30BaTh POJIb OMOJOTUU B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHUS;

® [IOHMMAaTh CYIIHOCTh YBOJIIOIIMOHHON TE€OPUH, CIOKHBIC U MPOTUBOPEUUBHIC ITYTH €€
CTaHOBJICHUSI, BKJIaJl B POpMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHbI
MUDA;

® BBIJICIIATH CYIIECTBEHHBIC TPU3HAKHA OMOJIOTHYSCKUX 00BEKTOB (BHUOB) M IIPOIIECCOB
(meiicTBME UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, (hOpMUpPOBAHKE
IPUCTIOCOOJICHHOCTH, 00pa30BaHKE BUJIOB);

® OOBSICHATH IPUYHHBI BOJIOINH, U3MEHSIEMOCTH BUIOB;

MIPUBOAMTD JI0KA3aTENbCTBA (APryMEHTAINI0) HEOOXOIUMOCTH COXPAaHEHUS

MHOT'000pa3us BUJIOB;

YMETh MOJIb30BaThCsl OMOTOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

peraTh dJIeMEeHTapHbIe OMOJIOTHYECKUE 3a1aUH;

OTHUCBIBATh 0COOEH BUJIOB 110 MOP(OJIOTUUECKOMY KPUTEPHIO;

BBISIBJISITH TIPUCIIOCOOJICHHS] OPTaHU3MOB K CpeJie OOMTaHUsI; CPABHUBATh ITPOLIECCHI

€CTECTBEHHOTO U UCKYCCTBEHHOTO 0TOOPA;

® AHATM3UPOBATH U OIICHUBATH PA3TMYHBIC TUIIOTE3bl TPOUCXOXKICHUS KU3HU U YETIOBEKA;
apryMEHTUPOBATh CBOIO TOUKY 3pPEHUS B XOJI€ TUCKYCCU MO 00CYKIESHUIO TUIIOTE3
CYIIHOCTH U MPOUCXOXKACHUS KU3HHU, TPOOJIEMBI TPOUCXOKICHUS YETIOBEKA; OBJIAICBATh
YMEHUSMHU U HaBBIKAMH MTOCTAHOBKH OMOJIOTHYCCKUX IKCITEPUMEHTOB U YIUTHCS
OOBSICHSTh UX PE3YJIbTAThI; HAXOAUTH OMOJIOTMYECKYI0 MH(GOPMAIHIO B Pa3HBIX
UCTOYHHUKAX;

® aHaNU3UpPOBaTh U OLICHMBATh OMOJOTUYECKYI0 HH(POPMAIIHIO, MOTYyYaAEMYIO U3
Pa3HBIX HCTOYHUKOB.



Paznen 2. Ixkocucremsbl (12 yacos)

Tema 2.1 Dxonoruueckue GakTopsl (4 yaca)

[TpenMer 1 3a1a9u IKOJIOTHH. DKOJIOTHUECKHE (DAaKTOPHI, NX 3HAYCHHUE B KU3HU OPTaHU3MOB.
B3anmooTHOIIEHHS MEKIy OpraHu3MaMu. MeXBUIOBBIE OTHOIICHUS: TTApa3UTH3M,
XHUIIHAYECTBO, KOHKYPEHITUS, CHMON03

JHemoHcTpanus. Harnsaasie MaTeprabl, IEMOHCTPUPYIONTUE BIUSHAE YKOJIOTHUECKUX
(bhakTOpOB Ha KMBBIE OpraHu3MEbI. [IpumMepsl cumMOno3a B ipupoie

Tema 2.2 CtpykTypa 3KocucTeM (4 daca)

BunoBas u mpoctpaHcTBeHHAas CTPYKTypa dkocucteMm. [luieBsie cBA3HM, KPyrOBOPOT BEILIECTB
Y TIPEBpAIICHUS SHEPTUH B dKocucTeMax. [[puuuHbl yCTORYMBOCTH U CMEHBI SKOCHUCTEM.
Brnusinue genoBeka Ha SKOCUCTEMBI. FICKyCcCTBEHHBIE COOOIIECTBA — arpOILIEHO3HI.
Hemonctpanusa. Cxema «IIpocTpancTBeHHAs CTPYKTYpa SKOCUCTEMBI (SIPYCHOCTh
pacTUTEIBHOTO co00IIecTBa)». CXEeMbI U TaOJIUIBI, AEMOHCTPUPYIOIINE MUILIEBbIE LIETIH U CETH;
HKOJIOTMYECKUE TUPAMUIbl; KPYTOBOPOT BELLIECTB M 3HEPTUU B IKOCHCTEME.

Jlabopamopmwsie pabomwi

3. CocraBieHue cXeM Nepeiayyl BeIIeCTB U S3HEPruu (Leneil muTaHus) B
IKOCHCTEME.
4. W3ydeHue u onMcaHne IKOCUCTEM CBOEM MECTHOCTHU

Tema 2.3 brocdepa — rmobanbHas 3xkocucTeMa (2 4.)
buocdepa — rnodanpHas skocucteMa. Yuenue B. 1. Bepnuanckoro o 6mocdepe. Ponib kuBbIxX
opranu3MoB B Ouocdepe. buomacca. buonorudyeckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa
yriepona).

Hemonctpanud. Tabmuibl U cxembl: «CTpykTypa onocdepo», «KpyroBopor Bojbl B
ouocheper, «Kpyrosopor yriepojaa B 6uochepe». Harnsauelii MmaTepua, oTpakaromuii
BHJIOBOE pa3HOOOpPa3ue KUBBIX OpraHu3MOB OHnochepsl

Tema 2.4 buocdepa u yenosek (2 vaca).
buocdepa u yenosek. ['mobanbHBIE IKOJOTHYECKHE TPOOTIEMBI U TTYTH UX PEIICHMUS.
[TocnencTBus AeATEIBHOCTY YEJIOBEKA B OKpYyk)arouien cpene. [Ipasuna nosenenus B
npupoaHoi cpeae. OxpaHa MpUPOIBI U PallUOHATBLHOE UCTIOIB30BaHNUE TPUPOIHBIX PECYPCOB.
HemoncTtpanus. TaObnuibl, WILTIOCTPUPYIOIINE TI100aTbHBIE SKOJOTUYECKHUE TPOOIEMBI U
MOCJIC/ICTBUSI IEATEIILHOCTH YeJIOBEKA B OKpY Karolel cpene. KapThl HalMOHANBHBIX MTapKOB,
3aIOBETHUKOB M 3aKa3HUKOB Poccun
Jlabopamophwvie pabomwi

5. OreHKa aHTPOITOTCHHBIX H3MEHECHUH B TIPUPO/IE

ITPEAMETHBIE PE3YJIbTATBI ObYUEHNM A
Yyamuiicss 1oKeH:

® XapaKTEPH30BaTh BKJIA] BEIIAIOIINXCS YICHBIX B PA3BUTHE OMOJIOTHYECKON HAYKH;

® XapaKTEPHU30BaTh POJIH OMOJOTHU B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHHUS;

® BBIJICIATH CYIIECTBEHHBIE TPU3HAKUA OMOJIOTHYECKUX O0BEKTOB (IKOCUCTEM, OMOChephI)
Y TIPOIIECCOB (KPYTOBOPOT BEIIECTB U MPEBPAIICHHS SHEPTUU B IKOCUCTEMAX U
ouocdepe);



e 00001IaTh ¥ CUCTEMATU3UPOBATH PEICTABICHUS 00 SKOCUCTEMAaX KaK LEIOCTHBIX
OMOJIOrMYECKUX CUCTEMAX, O 3aKOHOMEPHOCTSX, MPOSIBIISIFOIIMXCS HA TAHHOM YPOBHE
OpraHU3alMH KUBOTO (KPyrOBOPOTE BELECTB U MPEBPAILIEHUSAX SHEPTUH, TUHAMUKU U
YCTOMYHMBOCTH SKOCHUCTEM);

e TIOHMMAaTh conepkanue yueHus B. 1. Bepuaackoro o 6uocgepe;

® TIOHMMAaTh HEOOXOIUMOCTD PeaM3allii UACH YCTOMYUBOTO pa3BUTHs OHochepsl, ee
OXpaHsI

e pa3BUBATh OOLIEONOIOTMYECKNE YMEHHUS HA SKOJOTUYECKOM COIEP KAHUU: HA0JII01aTh U
BBISIBJISITH IPUCIIOCOOIEHUS Y OPTraHU3MOB, aHTPOIIOTEHHbIE U3MEHEHUS B DKOCHCTEMAX;

® OOBACHATH NPUYMHBI YCTOMUMBOCTH U CMEHBI SKOCUCTEM; IPUBOJIUTH JOKA3aTEIbCTBA
(aprymeHTanuio) HeoOX0IUMOCTH COXPaHEHUSI MHOT000pa3Hsl BUOB;

® pelIaTh dJIEMEHTapHbIE OMOJOTMYECKUE 3a1aUH; COCTABIATh CXEMBI IIEPEHOCA BELIECTB U
SHEPruM B 3KocucTeMax (e MUTaHus:);

® BBIIBILATH AHTPOIIOTEHHBIE U3MEHEHHUS B OKOCHUCTEMAX CBOEH MECTHOCTH; U3MEHEHHUS B
HKOCUCTEMAX Ha OMOJIOTUYECKUX MOJECIISX;

® CpaBHMBATh OMOJIOTUYECKUE OOBEKTHI (IPUPOIHBIE IKOCUCTEMBI U arpO3KOCHCTEMBI
CBOEH MECTHOCTH) U (hOPMYJIUPOBATh BHIBOJIbI HA OCHOBE CPaBHEHUS;

e 000CHOBBIBaTh U COOJIOIATH MTpaBUjia MOBEICHUS B IPUPOIHOM CPELIE;

® AHAIU3UPOBATH U OLCHUBATH MOCIEICTBUS COOCTBEHHON JAESITEILHOCTU B OKPYXKaroIei
cpele, riodalbHbIe 3KOJIOTHYECKHE TPOOIEMBbI;

® apryMEHTHUPOBATh CBOIO TOUKY 3PEHHS B X0JI€ AUCKYCCHUU IO 00CYKIEHUIO
AKOJIOTUYECKUX MPOOIIEeM;

® yMETh M0JIb30BAThCS OMOJIOTUYECKONW TEPMUHOJIIOTHEN U CUMBOJIUKOM;

® OBJIaJICBaTh YMEHUSMHU U HABBIKAMH [TOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB U
YUUTBCS OOBSICHATD X PE3YJIbTaThI;

® HAXOAUTh OMOJOTMYECKYIO HH(POPMAIIUIO B pa3HbIX HCTOUYHUKAX;

® AHAJTM3MPOBATH U OLICHUBATH OMOJOTMYECKYIO0 HH(POPMALIUIO, MOTYYAEMYIO U3 PA3HBIX
HMCTOYHHKOB

3akmouenne (1 yac)

TPEBOBAHUSA K YPOBHIO IIOJAI'OTOBKHU OBYUALIUXCS HA CTYIIEHHU
CPEJHEI'O (ITOJIHOT'O) OBPA3OBAHUSA
1. TlpeametHO-MHMOPMAITMOHHAS COCTABIISAIONIASI 0OPA30BAHHOCTH
3HaTh:

® OCHOBHBIC ITOJIOKEHHUS OMOJIOTHYCCKUX TEOPHH (KJIETOYHAs, YBOJIOIIMOHHAS TCOPHS
Y./lapsuna); yuenue B.M.Bepnaackoro o Ouocdepe; cymnocts 3akoHoB [.MeHens,
3aKOHOMEPHOCTEN U3MEHUYNUBOCTH;

® CTPOCHHE OMOJIOTMYECKUX OOBEKTOB: KIIETKH; TEHOB U XPOMOCOM; BHJIa U SKOCHUCTEM
(cTpyKTYypa);

® CYIIHOCTh OMOJIOTHYECKHX MPOIIECCOB: Pa3MHOXKEHHE, OTUIOJOTBOPEHUE, ICUCTBHE
UCKYCCTBEHHOI'O U €CTECTBEHHOI0 0TOOpa, PopMUpoBaHUE NPUCTTOCOOIEHHOCTH,
o0pa3oBaHKE BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILICHUS SHEPTUH B SKOCHCTEMAaX U
ouocdepe;

® BKJIaJl BHIJAIOIIMXCS YYEHBIX B pa3BUTHE OUOJIOTMYECKON HAYKHU;



¢ OHOJOTrMYECKYI0 TEPMHUHOJIOTHIO M CUMBOJIHKY;
2. JlesATenbHOCTHO-KOMMYHHUKATHUBHAS COCTABIISIONIAs 00Pa30BAHHOCTH:
00 BSICHATE!

® poJib OMOJIOTUH B POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

e BKJIa] OMOJIOTUYECKUX TeOpUil B (HOPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYUYHOM
KapTHUHBI MUDA;

® EIMHCTBO KMBOW M HEKUBOU MPHUPOJIBI, POJICTBO KUBBIX OPraHU3MOB; OTPHUIIATEIHHOE
BJIMSIHUE aJIKOTOJIsl, HIKOTMHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apOIbIla
YeJIOBEKa;

® BIMSHHME MyTarecHOB Ha OPTaHMU3M YeJIOBEKa, SKOJOTHUUECKUX (DAKTOPOB HA OPTraHU3MBI;

® B3aMMOCBSA3M OPraHU3MOB U OKPY’KaIOIIEH CPEebL;

® [IPUYMHBI FIBOJIIOLUHU, U3MEHIEMOCTH BHUIOB, HAPYIIEHUI Pa3BUTHSI OPTAHU3MOB,
HaCJIEJICTBEHHBIX 3a00JI€BaHUM, MyTallUi, YCTOMUUBOCTH U CMEHBI SKOCUCTEM,;
HEOOXOAMMOCTH COXPaHEHUsI MHOT00Opa3ust BUJIOB;

® pelIaTh dJIEMEHTapHble OMOJOTUYECKHUE 33/1aU; COCTABIIATh 3JIEMEHTApHbIE CXEMbI
CKpELIMBaHUA U CXEMBI IIEPEHOCA BEIIECTB U 3HEPTUH B SKOCUCTEMAX (LIEMU MUTaHUsA);

® ONUCHIBaTh 0COOEH BUAOB O MOP(POIOTUYECKOMY KPUTEPHIO;

® BBIABJIATH IPUCIOCOOJIEHUS OPTaHU3MOB K cpesie 0OUTaHus, HICTOYHUKH MyTareHOB B
OKpY>Karollen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHUS B 9KOCUCTEMAaX CBOEH
MECTHOCTH;

® CpPaBHMUBATh OMOJIOTUYECKUE OOBEKTHI (XUMUUYECKUHN COCTaB TEJ KUBOU U HEXKUBOU
MPUPOIBL, 3aPOABILIIN YEJIOBEKA U IPYTUX MIEKOMUTAIOMIMX, TIPUPOJIHBIE SKOCUCTEMBI U
arpo3KOCUCTEMBI CBOE MECTHOCTH ), MMPOLECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBIN
0TOOP, MOJIOBOE U OECIIOI0€ Pa3MHOKEHHUE) U JeaTh BEIBOLI HA OCHOBE CPABHEHUS;

® AHAJU3HUPOBATH U OLICHUBATH PA3IMYHbIE TUIIOTE3bI CYITHOCTH KU3HU, POUCXOKACHUS
KU3HU U Y€JIOBEKa, M100abHbIE SKOJIOIMUECKHUEe MTPOOIEMbI U IyTH UX PELICHHUS,
NOCJIEAICTBHSI COOCTBEHHOM I€ATEIBHOCTH B OKPYKAIOILIEH Cpefe;

® U3ydaThb U3MEHEHUS B IKOCHCTEMAaxX Ha OMOJOTHYECKUX MOJIEISX;

® HaxoJUThb MH(POPMAIUIO O OMOJOTUYECKUX OOBEKTAX B PA3TUUYHBIX HICTOUYHUKAX
(Y4eOHBIX TEKCTaX, CIIPABOYHUKAX, HAYYHO-TIOMYJIAPHBIX U3AaHUIX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, pecypcax MIHTEepHET) U KpUTUYECKHU €€ OLICHUBATh;

3. llenHOCTHO-OpUEHTAIMOHHAS COCTABIIAIONIAs OOPa30BaHHOCTH:

e coOmoneHne Mep MPO(PHIIAKTUKYA OTPABIICHUN, BUPYCHBIX U IPYTUX 3a00JICBaHHM,
CTPECCOB, BPEHBIX ITPUBBIUEK (KypEHHUE, ATKOTOJIM3M, HAPKOMAHU); TPaBUII MIOBEICHHUS
B IIPUPOJTHOU CpEJE;

® OKa3aHUE NEPBOM MOMOIIHM MPU IPOCTYAHBIX U IPYTUX 3a00JI€BaHUSIX, OTPABICHUN
NUIIEBBIMU MPOAYKTAMMU;

® OIIEHKA TUYECKUX aCMEKTOB HEKOTOPHIX HCCIEAOBAaHUI B 00J1aCTH OMOTEXHOJIOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILIOOTBOPEHUE).



3. TemaTuyeckuii NIIAHUPOBaHUE

Pazpen Koa- Tema Koa- Buabl 1eTe1bHOCTH y4aIUXCs OcHoOBHBIE HATIPABJIEHHUS
BO BO BOCIIUTATEJILHOU
4acoB 4acoB HesiTeIbHOCTH
10 kaacce (1 yac B Heae1o0, Beero 34 yaca)
buonorus kax 3 Kpatkas ucropus 1 OnpenenstoT NOHATHA, POPMUPYEMBIEC B X0/1€¢ N3yUCHHUS TEMBI.
Hayka. MeTo/sI pa3BUTHS OMOJIOTHH. OOBSICHAIOT POJIH OMOJIOTHH B (DOPMHUPOBAHUN HAYIHOTO 1. I'pasxmarckoe BOCIMTAHHE
HAy4IHOTO Cuctema MHUPOBO33peHHs. OLIEHUBAIOT BKJIA] Pa3INIHbIX YYEHBIX 2. Ilatpuotrdeckoe
MTO3HAHU buonoruueckux Hayk OHMOJIOTOB B pa3BUTHE HAYKHU OMOJIOTHH, BKJIa] OMOIOTUYECKUX BOCIHMTaHUE
Teopuit B OPMHUPOBAHHE COBPEMEHHON €CTeCTBEHHO-HAYIHON 8. LleHHOCTH HAayYHOTO
KapTHHBI MUpa. Y CTAaHABIUBAIOT CBSI3U OHOJIOTUHU C APYTHUMU IIO3HAHUS
Haykamu. ['0TOBST cooOuieHus (IoKIaabl, pedeparsl,
Hpe3eHTaHI/II/I) 0 BKJIAJIC BBIAAIOIINXCA YUCHBIX B PA3BUTUC
Ouosorum.
PaboTaroT ¢ AeKTPOHHBIM MPUIIOKEHUEM
CyImHOCTb U CBOMCTBA 2 OnpenensroT NoOHATHS, POPMUPYEMEBIE B X0/I¢ N3YUCHHUS TEMBI. 6. TpynoBoe BocIIUTaHKE
JKUBOT0. Y POBHHU BoLaenstoT CylecTBEHHbIE IPU3HAKY )KUBOU IPUPOIBI U 8. LIeHHOCTH Hay4YHOTO
OpTaHU3allu U METO/BI OMOJIOrN4ecKuX CUCTeM (KJIETKU, OPraHn3Ma, BU/a, 3KOCUCTEMBI). | IO3HAHUS
[IO3HAHUS KUBOU IIPUPOJIBL XapakTepu3yroT OCHOBHBIE CBOUCTBA XKHUBOTO. OOBSICHSIOT
OCHOBHBIC NPUYNHBI 3an}U:[HCHI/II\/'I, CBA3aHHBIX C OIIPEACIICHUEM
Jlabopamopnas paboma: MOHATHS KU3HB». OOBACHSIIOT Pa3inius U €AUHCTBO
1. Hcnons3zoBaHue JKMBOM U HEXXUBOU NpUPOLL. [IpuBOAAT IPpUMEPBI CUCTEM
Pa3IMYHBIX METOAOB MPH pasHoro ypoBHs opranuzanuu. [IpuBoasaT qoka3zaTenbcTBa
N3y4YeHUH OMOJIOTHUECKUX YPOBHEBOM OpraHU3alMy 1 SBOJIOLMH )KUBOH MPUPOIBI
00BEKTOB OnpenensitoT OCHOBHBIE METO/IbI TO3HAHUSI KHUBOI ITPUPOIBI.
I'oToBsiT mpe3eHTanuio uin cTeH] Ha TeMy «CoBpeMeHHOe
Hay4HOe 000pYJOBaHHUE U €r0 POJIb B PEILICHUH ONOJIOTMYECKUX
3a1a9».
PaboTatot ¢ mimocTpanusamMu yueOHUKa.
PaboTaroT ¢ 2IeKTPOHHBIM MPHUIOKEHUEM
Kaerka 11 UcTopus nsyuenus 1 OnpezensttoT NOHATHA, GOPMUPYEMBIE B XOA€ U3yUECHUS

kietku. Knerounas reopust

TEMBI.
OnpenensroT MpeaMeT, 3a1a41 ¥ METOABI MCCIIeIOBAHMS [I1-
TOJIOTHMHU KaK HayKH. XapaKTepU3yIoT COEePKaHUE KIeTOU-

HOU Teopuu.

OOBSICHSIOT BKJIaJ] KJIETOYHOU TeOpHH B (HOPMUPOBAHHUE CO-
BPEMEHHOH €CTECTBEHHO-HAYYHO! KapTUHBI MUPA; BKJIA]]
YUEHBIX — HMCCIIEZ0BaTeNeH KJIETKH B pa3BUTHE OMOJIOTHUECKON
HayKH.

[TpuBOAAT MOKA3aTENbCTBA POJICTBA )KUBBIX OPTraHU3MOB

1. I'pasxxmaHCKOE BOCIHUTAHUE
2. IlaTtpuoTtHueckoe
BOCIIUTAaHHUE

8. LleHHOCTH Hay4yHOTOo
IMO3HAHMS




C HCTIOJIb30BAaHHUEM MOJOXKEHUH KIETOUHON TEOPUH.
PabotaroT ¢ mumrocTpanusaMu yaeOHuKa.
PaboTarot ¢ 37eKTPOHHBIM MPUIIOKECHUEM

XUMHUYECKUI

COCTaB KJICTKU
Jlabopamopras paboma:
2. Uzyuenwue
(hepMEHTaTUBHOTO
pacIIeIUICHUs TICPOKCUIa
BOJIOPOJIA B PACTUTEIBHBIX
Y )KUBOTHBIX KIIETKax

OnpenensroT MoHIATHS, GOPMHUPYEMBIE B XO1€ N3yUSHUS

TEMBI.

[TpuBonAT MOKa3aTenbCTBa (ApryMEHTAIMA) €AUHCTBA KUBOH H
HEXXMBOW TPUPOJIBI HA MPUMEPE CXOJICTBA MX XUMHUIECKOTO
cocTaBa.

CpaBHUBAIOT XUMUYECKHI COCTAB TEJI )KUBOW U HEXHUBOU
TIPUPOJIBI U AETAIOT BHIBOABI HA OCHOBE CPAaBHEHUSI.
XapaxTepru3yloT 0cOOEHHOCTH CTPOCHHSI, CBOWCTBA U POJIh
HCOPraHMYCCKUX U OPraHuvdCCKUX BCUICCTB, BXOJIAINUX B COCTAB
JKMBBIX OPraHMU3MOB. YcranaBiauBaloT MMPUYINHHO-CIICACTBCHHBIC
CBSI3M MEXTy XUMHUYECKHM CTPOCHHEM, CBOWCTBAMH H
(YHKIMSIMH BEIIIECTB Ha OCHOBE TEKCTOB M PUCYHKOB YUcOHUKA.
IIpuBoAsT IpUMEPHI OPraHUYECKUX BEILIECTB

(YyrmeBomoB, TUIIUIOB, OSIKOB, HYKJIEHHOBBIX KHCJIOT),
BXOJISIIIIAX B COCTAB OPTaHU3MOB, MECT HX JIOKAIH3AIHN

1 OMOJIOTMYECKOM POJIH.

Paborarot ¢ mmoctpanusaMu yuebHrka. PermaroT 6uonormueckue
3a/1aqm.

BrimonHsoT nabopatopHsbie, MPaKTUIECKUE U UCCIIeIOBATEILCKUE
paboTHI [0 U3yYaeMoii Teme.

PaboTaroT ¢ 371eKTPOHHBIM MPUIOKEHUEM

6. TpynoBoe BociTaHne
8. LleHHOCTH Hay4yHOTO
MO3HAHUS

Crpoenue
3YKApUOTUYECKON U
MPOKAPUOTUYECKOM
KJIETOK

JlabopamopHruvie pabomul.
3. W3yyeHune KIETOK
pacTeHU U KUBOTHBIX O]
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OIMCcaHue

4, CpaBHeHHE
CTPOEHUS KJIETOK PACTEHUH,
’KHBOTHBIX, TPHOOB U
OakTepuil.

5. N3yuenue
T1a3MOJIN3a U

OnpexensroT NOHATHA, OPMUPYEMBIE B X0/1€ U3YUCHUS Te-
MBI XapaKTepHu3yIOT KIETKY KaK CTPYKTYPHO-(PYHKIIHOHATBHYIO
€AMHUILY KUBOT0. BBIAETSIOT CyIiecTBEHHbIE IPH-

3HAaKH CTPOEHUSI KJIETKH, €€ OPraHOUIOB, spa, MEMOpaHBI,
XPOMOCOM, JIOSIEPHBIX | SIEPHBIX KIETOK, KIETOK PacTeHHH,
JKUBOTHBIX ¥ TpuO0B. CpaBHHBAIOT OCOOCHHOCTH CTPOCHUS
JOSAZIEPHBIX U SIEPHBIX KIETOK, KJIETOK PACTEHUIl, )KUBOTHBIX U
rpuOOB U JIeTal0T BHIBOABI HA OCHOBE CPaBHEHHUSL.
YcTaHaBNIMBaIOT IPUYUHHO-CIICJCTBEHHBIE CBS3H MEXKTY
CTpoeHueM U QPYHKIUSAMU OMOJIOTMYECKUX CUCTEM Ha pUMepe
KJIETKH, €€ OPTaHOU/IOB M BBIITOJHAEMbIX MU (DYHKIHH.
PaboTator ¢ mimocTpanusamMu yueOHuKa.

[Tonp3yroTCs ITUTONOTHYECKOM TepMuHOIOTHEH OOOCHOBBIBAIOT
MepbI MPOPHUIAKTHKH OaKTepHaibHBIX 3a00JIeBaHNH.
BremonnsroT nabopatopHeie, IPaKTUYECKHE U UCCIIEA0BA

6. TpyioBOE BOCTIUTaHHE
8. LleHHOCTH HAay4YHOTO
MO3HAHUS




JCIIIa3MOJIn3a B KJIICTKax
KOXXHIEI JIYKa.

Peanuzauus
HACJIEICTBEHHOMN
nH(OPMAITUU B KIICTKE
Jlabopamopnas paboma.
6. Pemenne
3JIEMEHTAPHBIX 3a7a4 10
MOJIEKYJISIPHOW OMOJIOTHH

OnpenensroT MoHTHS, GOPMHUPYEMBIE B X0/1€ U3yIEHHS TEMBI.
Briaenstor ¢pyHIaMeHTaIbHBIN MPOIIECC B OMOIOTHYECKIX
CUCTeMax — pealin3anus HHPOPMAaIUU B KICTKE.

Brigenstor cymiecTBeHHbIE TPU3HAKN T€HETHYECKOTO KOa.
OnuCHIBalOT U CPAaBHUBAIOT MPOIIECCH TPAHCKPHUTIITIH U
TPAHCIISIUH.

OOBSACHSIOT POJIb BOCIIPOMU3BEACHUS B TIepeaadn
HACJIEICTBEHHON HH(OPMAIINHU B CYIIECTBOBAHUH U Pa3BUTHU
JKU3HU Ha 3emiie. Pemaror Ouosiornveckue 3aaavu.
PaboTatoT ¢ nimocTpanusamMu yueOHUKa.

PaboTaroT ¢ 3J1eKTpOHHBIM MPUIOKEHUEM

6. TpynoBoe BociTaHne
8. LleHHOCTH Hay4yHOTO
MO3HAHUS

Bupycsl

OnpezemstoT NoHATHA, POPMUpPYEMBIE B X0/1€ U3YUCHUS TEMBI.
BbIenstoT cylecTBeHHbIE TPU3HAKH CTPOCHUS U )KU3HEHHBIX
LIUKJIOB BUPYCOB. XapaKTepHU3YIOT POJIb BUPYCOB KakK
BO30yauTeNeit Oome3Hel 1 Kak MepeHOCYNKOB TeHETHIECKON
nHpopmarur. OOOCHOBBIBAIOT MEPBI TPOPHUIAKTUKYA BUPYCHBIX
3aboneBanuil. Haxonsat nHpopMaiuio o BUpycax 1 BUPYCHBIX
3a00JI€BaHMAX B PA3IMYHBIX UCTOUYHUKAX, aHAIU3UPYIOT U
OILICHUBAIOT €€, UHTEPIPETUPYIOT U MPEJICTABISIOT B Pa3HBIX
(opMmax (Te3uChl, COOOIICHUE, PEIOPTAK, AHATUTHYECKAS
crpaBka, pedepart, 0030p, moprdonno). Paboraror ¢
WITIOCTPALUSAMH yueOHHUKa.

PaboTaroT ¢ AIEeKTPOHHBIM PUI0KEHUEM.

5. ®u3nYecKoe BOCIUTAHUE
6. TpynoBoe BocIUTaHUE

8. LIeHHOCTH Hay4YHOTO
TTO3HAHUS

Opraauzm

19

Opranusm — eauHoe
nenoe. MHOTOOOpasue
JKHNBBIX

OpraHu3MOB

OnpenensroT NOHATHS, POPMUPYEMBIE B X0/I¢ U3yUCHHUS TEMBI.
Br1aensioT cymecTBeHHbIE IPU3HAKY OJHOKIETOYHBIX

Y MHOTOKJIETOYHBIX OpraHu3MoB. CpaBHUBAIOT OJHOKJIETOUHEIE,
MHOT'OKJIETOYHBIE OPIaHU3Mbl U KOJIOHUH OJHOKJIETOYHBIX
OpPraHU3MOB U JEJIAI0T BbIBO/IbI HA OCHOBE CPABHEHHS.
PaboTaroT ¢ 3NEeKTPOHHBIM NPUIOKEHUEM

6. TpymoBoe BOCTIMTaHHE
8. LleHHOCTH Hay4YHOTO
MTO3HAHUS

OOMeH BeIEeCTB U
MPEBPAICHUE YHEPTUN

OnpenessroT NoOHATHS, POPMUPYEMBIE B X0Ji¢ U3YUCHHUS TEMBI.
XapaktepusyroT QyHIaMEeHTAIbHbBIE MPOIECCHl B ONOIOTHYECKIX
cucteMax — OOMEH BEIIECTB U NPEBPALLCHUE SHEPIHH.
BoIaenstoT CyecTBeHHbIE PU3HAKY IIPOLIECCOB
KU3HEACATETHHOCTH KJIeTKH. CpaBHUBAIOT TUIACTUIECKUNA U

BHCPFCTI/I‘{CCKI/Iﬁ OOMEHEI U ACJIar0T BBIBOJABI HA OCHOBC CTPOCHUS.

CpaBHHBAIOT OPraHU3MBI 110 THITY TUTAHUS U AETAI0T
BBIBOJIBI HA OCHOBE CpaBHEeHHA. PacKprIBatoT 3HaueHne GoTo-
cuHTe3a. XapaKTepPH3YIOT CBETOBYIO U TEMHOBYIO (ba3bl

6. TpymoBoe BOCTIMTaHHE
8. LleHHOCTH Hay4yHOTO
MO3HAHUSA




doTocuHTe3A.

PaGoratot ¢ wnrocTpalusiMu yueOHrKa Peraror Onomornyeckue
3a7aqi.

Haxomat uHbOpMaIHIo 0 H3yd4aeMOi TeMe B Pa3THUHBIX
UCTOYHUKAX, aHATM3UPYIOT U OLICHUBAIOT €€, HHTEPIIPETUPYIOT

Y TIPEJICTABISAIOT B Pa3HBIX opMax (Te3UCHI, COOOIICHHE
penopTax, aHaTUTHYEeCKas cripaBka, pedepar, 0030p,
moptdomno).

PaboTaroT ¢ 371eKTpOHHBIM MPHUI0KEHUEM

Pazmuoxenue

Jlabopamopnas paboma:

7. HabGmonenme Murosa B
KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax

8. Wzydenue crpoeHus
MTOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOIIpenapaTax

OnpenensroT NOHATHA, POPMUPYEMBIE B X0/1¢ N3yUCHHUS TEMBI.
BbinenstoT cylecTBeHHbIE MPU3HAKH MpoLiecca JeNICHUs
KJIETKH. XapaKTepU3yl0T OMOIOTNYECKOE 3HAUEHNE U OCHOBHBIE
(a3el MUTO32, UCTIONB3YS PUCYHKH yUeOHUKA.

BoIaensioT CyIecTBEHHbIE PU3HAKYU IIPOLECCOB PA3MHOKEHHUS U
omI0A0TBOpeHus. OMUCHIBAIOT CLIOCOOBI BETETATUBHOTO
pasmMHOXXeHus. [[puBoasST mprMepsl OpraHU3MOB,
Pa3MHOXAIOMIUXCA 6CCHOJII>IM " IIOJIOBBIM IIYTCM.
XapakTepu3yroT OHOJIOTHYECKOe 3HaUeHHE U OCHOBHBIE (pa3bl
Mel03a, UCTIONB3YS PUCYHKH yueOHHUKA. XapaKTepU3yIOT
cTagun 00pa3oBaHMs MOJOBBIX KIETOK, HCIIOIB3YS CXEMY
yueOHUKa.

OOBSICHAIOT OMOJIOTHYECKYIO CYIITHOCTH OTUIOIOTBOPESHHS.
XapakTepu3yroT 0COOEHHOCTH ABOHHOTO OIIOOTBOPEHHUS

Y PaCTEHHH.

OnpenensiroT 3HaueHNe UCKYCCTBEHHOT'O OIIOI0TBOPEHHSL.
CpaBHHBAIOT MUTO3 U MEH03, IUIEKIETKH U CIIEPMATO30HIbI,
CIIepMaTOreHe3 U OBOTEHE3, II0JIOBOE M OECII0JIOe Pa3MHOXKEHUE U
JIENAIOT BBIBOJIBI HA OCHOBE CPaBHEHHUSI.

Paborarot ¢ mumoctpanusaMu yueOHUKA.

Pemraror Ouosorndeckue 3aayu.

Y4acTBYIOT B TUCKYCCHH IO H3y4aeMoil Teme. PaboTarot ¢
3JIEKTPOHHBIM MTPUI0KEHHUEM

6. TpynoBoe BoCTIUTaHUE
8. LleHHOCTH Hay4yHOTO
MTO3HAHUS

NunuBunyansHoe
pa3BUTHE OPTAaHU3MOB
(oHTOTEHE3)

JlabopamopHrvle pabomul.
9. Brsisnenne
MIPU3HAKOB CXOJICTBA
3apOJIbIIIICH YeIoBeKa U
JIPYTHUX MO3BOHOYHBIX
JKMBOTHBIX KaK

OnpenensroT MOHITUs, GOPMHUPYEMBIE B XOJI€ U3yUCHHS TEMBI.
XapakTepu3yroT Nepruo/ sl OHToreHe3a. OMUChIBaIOT 0COOEHHOCTH
WHANBUAYAJIBHOI'O pa3BUTHA YCJIOBEKA.

OlEeHUBAIOT BIMSHUE (PAKTOPOB BHEIIHEW CPEe/bl Ha pa3BUTHE
3apoapima. OOBSCHAIOT OTPHUIATEIEHOE BIIHSTHUE aJTKOTOJIS,
HUKOTHHA, HAPKOTUYCCKUX BCUICCTB HA PA3BUTUC 3apOabIlia
YeIIOBEeKa; IPUIMHBI HAPYIICHUIA Pa3BUTHS OPTaHU3MOB.
AHaNM3UPYIOT U OIICHUBAIOT IEJIEBBIE U CMBICJIOBEIE YCTAHOBKH B
CBOHUX HeﬁCTBHHX " IIOCTYIKAaX MO OTHOUICHUIO K

CBOEMY 37I0POBBIO, MTOCIIEACTBUS BIMSIHHS (DaKTOPOB PUCKA HA

6. TpynoBo€ BOCTIUTaHUE
8. LleHHOCTH HAay4HOTO
TIO3HAHMS




JTIOKa3aTelIbCTBO UX POJICTBA

3JI0POBBE.

OO0O0CHOBBIBAIOT MEPHI MPOPHUITAKTHKH BPEIAHBIX PUBHIUCK.
CpaBHHBAIOT SMOPHOHAIBHBIN U IOCTIMOPHOHATBHBIHN MTEPUOIBI
MHAMBUIyaJIBHOTO Pa3BUTHS, MIPSIMOE U HEMIPSIMOE pa3BUTHE U
JIeJIa0T BBIBOJIBI HA OCHOBE CPaBHEHUS.

PaboTatot ¢ nwimoctpanusamMu yueOHuUKa.

PaboTaroT ¢ 3NeKTPOHHBIM MPUIOKEHUEM

HacnencTBeHHOCTE B

HW3MEHYHNBOCTH
Jlabopamoprvie pabomul.
10. Pemienne
3JIeMEHTapHbIX
reHEeTHYECKUX 3a/1a4.
11. CocraBieHue u
aHaJIN3 POJIOCIIOBHBIX
yeJI0BeKa.
12. Nzyuenune
HM3MEHYMBOCTH, IIOCTPOCHHE
BapHAI[HOHHOTO PsJia U
BapHallMOHHON KPUBOU

OnpenensroT MoHTHS, GOPMHUPYEMBIE B X0/1€ N3yUSHHS TEMBL.
OrmpeaensroT OCHOBHBIC 3a/1a4l COBPEMEHHOMN TCHETHKH.
XapakTepusyroT COoIepKaHHE 3aKOHOMEPHOCTEN HACIIEI0BAHUS,
ycTaHoBJIeHHBIX ['. Menzaenem, XpoMOCOMHOU Teopuu
HAaCJIeICTBEHHOCTH; COBPEMEHHBIX MPECTABICHUM O TeHE U
T€HOME, 3aKOHOMEPHOCTEH N3MEHUYUBOCTH.

OO0bscHsroT Bkia . MeHaens u qpyrux YUeHbIX B pa3BUTHC
OHMOJIOTHMYECKOI HAyKH, 3HAYCHIE YCTAHOBICHHBIX MU
3aKOHOMEPHOCTE! B ()OPMUPOBAHHIE COBPEMEHHON €CTECTBEHHO-
Hay4HOH KapTHUHBI MUPA; IPUYUHBI HACTIEACTBEHHBIX U
HEHACJICACTBCHHBIX M3MeHeHUH. [[puBoasAT JOKa3aTEIHCTBA
POJCTBA KUBBIX OPraHU3MOB Ha

OCHOBE TOJIOKEHUH T€HETUKH.

ITonb3yrOTCS TEHETUUECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM.
Pewarot anemMeHTapHbIe T€HETUUECKUE 3aJaUH.

CoCTaBISAIOT 3JIEMEHTAPHBIE CXEMBI CKPEILIMBAHMSL.

BEBIABIAIOT HICTOYHUKY MyTareHOB B OKPY KAIOIIEH cpese
(KOCBEHHO).

[IpoBoadT sr1eMeHTapHbBIe OMOIOTHYECKUE HCCISIOBAHUS U
JIeTIa0T BBIBOJIBI HA OCHOBE MOTYUYEHHBIX PE3yJIbTATOB.
OOBSICHSIOT BJIUSTHIE MyTareHOB HA OPraHU3M YeJI0BeKa,
BO3HUKHOBEHHE HACIIC/ICTBEHHBIX 3a00JIEBAaHUH, MyTaIlni.
YcTaHaBIMBaIOT B3aMMOCBSI3b T'€HOTHUIIA YeJIOBEKa U €ro
310poBbs. OIIEHUBAIOT 3HAYEHUE 37I0POBOTO 00pa3a )KM3HU KaK
Hauboee A3pPEeKTUBHOTO METO/[a MPOPIITAKTUKA
HACJICJICTBEHHBIX 3200JIeBaHUI. XapaKTepU3YIOT POIb METUKO-
TEHETUIECKOTO KOHCYIBTUPOBAHUS JIJISI CHIDKCHHSI BEPOSITHOCTH
BO3HUKHOBECHUS HACJIEICTBECHHEIX 3a00JIEBAHMM.

Paboraror ¢ wiumocTpanusMu yueOHUKA.

Pemraror 6monornyeckue 3aaaqu.

Haxozast nadopMalyio 1o u3ydyaeMoi TeMe B Pa3InuHbIX
HCTOYHUKAX, AaHATU3UPYIOT U OLICHUBAIOT €€, UHTEPIPETUPYIOT U
MPEJICTABIISIIOT B Pa3HbIX (popMax (Te3UChI, COOOIICHHE,
peropTax, aHAIMTHYECKasl CIIpaBKa, pedepar, 0030p,
noptdoino). BeirmonHstoT 1abopaTopHble, MPAKTHYECKUE U

2. ITarpuotrueckoe
BOCTIMTaHUE
3. lyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHUE
5. ®u3nyecKoe BOCIUTAaHUE
6. TpynoBoe BocIUTaHUE
8. LleHHOCTH Hay4yHOTO
TTO3HAHUS




HCCIIeIOBATEIbCKHE PabOTHI 0 U3y4aeMON TEMeE.
PabotatoT ¢ 3eKTpOHHBIM MPHUIOKEHHEM

OCHOBBI CEIEKIINU. 3 OnpezemnsroT NOHATHA, OPMUPYEMBIE B XO/1€ U3YUCHUS TEMBI.
buorexnonorus OnpenenstoT IVIaBHbIE 33/1a4X U HAIIPaBJIEHUS! COBPEMEHHOM 1. I'paxxiaHCKO€E BOCTIMTaHUE
cenexuuu. XapakrepusyrotT Bkiazg H. 1. Basuiosa B 2. [latpuoTtrueckoe
pasBuTHe Onosoruyeckoi Hayku. OLeHNBAIOT JOCTHXEHUS U BOCIIUTaHUE
MEPCIEKTUBbI OT€YECTBEHHON U MUPOBOW CENEKLIHH. 4. DcreTnyeckoe BOCIIUTaHNE
XapaKTepu3yIoT METOABI CEIEeKIIMOHHON paboThl. CpaBHUBAIOT 6. TpynoBoe BoCIIUTaHNE
MacCOBBIN ¥ HHIWBUIYaIbHBIN 0TOOD. Beimensior cymectBennbie | 8. [[eHHOCTH HaydHOTO
IIPU3HAKHU MPpoLiecca HCKYCCTBEHHOTo 0T00pa. OLeHUBatOT IIO3HAHUS
JIOCTH>KEHHSI U IIEPCIIEKTUBBI Pa3BUTHUSL COBPEMEHHOMN
OMOTEXHOJIOTHH.
AHaNM3UPYIOT U OLICHUBAIOT 3THYECKHUE aCTIEKThl HEKOTOPBIX
uccienoBanuil B o0nactu onotexnonoruu. Padorator ¢
WITIOCTPALIUSME yueOHUKA.
Haxomsat nadopmaruiio o n3ydyaeMon TeMe B Pa3ImIHbIX
UCTOYHHUKAX, aHANU3UPYIOT U OLEHUBAIOT €€, HHTEPIPETHPYIOT U
MPEIICTARIISIIOT B Pa3HbIX (popMax (Te3UChI, COOOIICHHE,
penopTax, aHaJTUTHYeCKas cripaBka, pedepar, 0030p,
mopT¢hoINo).
BEIMONHSIOT IpakTUYeCKUe U UCCIIEIOBATELCKUE PAbOTHI O
M3y4aeMou TeMe.
PaboTaloT ¢ 3NEeKTPOHHBIM MPUIOKEHHUEM
3aki0ueHue 1 1
UTOIro 34 34 JI/P: 12
11 kaacc (1 yac B Heaea1o, 34 yaca)
Pazpnen Koa-Bo Tema Koxa-Bo Buasl 1esiTeIbHOCTH y4aIuXcst OcHoBHBIC HATIPpABJICHUSI
4acoB 4acoB BOCIIUTATEJILHOM
e TeJIbHOCTH
BBenenne 1 Bsenenue 1
Bun 20 Hcropust 3BOMIOIMOHHBIX OnpenpenstoT NoHATHA, POPMUPYEMBIE B X0/ 2. [latpuoTtnueckoe
uaeu W3y4YEHUs BOCIIUTAHNE
TEMBI. 8. LleHHOCTH HAYIHOTO

OneHNBarOT BKJIA]] Pa3IUYHbIX YYEHBIX B Pa3BUTHE
Ounonornueckoil Hayku. OLEHUBAIOT MPEIOCHIIKI
BO3HUKHOBEHHUA yueHusa Y. JlapBuHa. XapakTepusyroT
coZiepKaHue 3BOJOLMOHHOM Teopun Y. /{apBuHa.

IIO3HAHUA




CpaBHHBAIOT ONPE/ICIICHHYIO U HEOIPEICIICHHYTO
HW3MEHYUBOCTh, UICKYCCTBEHHBIN 1 €CTECTBEHHBIN
0oT60p, hopMBI

0OpBOBI 3a CYIIECTBOBAHUE U JICTIAIOT BHIBOIBI HA
OCHOBE

CpaBHEHMSL.

PaboTaroT ¢ WLTIOCTPAUAMH yueOHUKA.
PaboTaroT ¢ 371eKTpOHHBIM MPHUIOKEHUEM

CoBpeMeHHOE
9BOJIIOLIIOHHOE YUeHHE
Jlabopamopnuie pabomot
1. CpaBHEHHE BHIIOB
o Mopdonoruueckomy
KPUTEPHIO.

2. Onmucanne
MIPHUCIIOCOOIEHHOCTH
opraHusMa u ee
OTHOCHUTEILHOTO
xapakrepa.
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OnpenensfoT MoHITHA, (GOPMUPYEMBIE B XO/IE
U3yUYCHHUS

TEMBI.

OOBSACHSIOT BKJIAJT SBOIOIMOHHON TEOPHH B
(dopmupoBaHHE

COBPEMEHHOM €CTECTBEHHHAYYHOM KapTUHBI MUpA.
OmnpenensroT kputepuu Buna. OMHUCHIBAIOT 0co0ei
BUJIA 110 MOP(OJIOTHIECKOMY KPHTEPHIO.
XapakTepusyroT NOMYJISLHUIO KaK CTPYKTYPHYIO
CIMHULLY

BUJIA M €IIHUITY SBOJIIOIHH, TIPOIIECCOB €CTECTBEHHOTO
otbopa, GopMHUpOBaHHS TPUCIIOCOOICHHOCTH,
00pa3oBaHHS BUIOB. XapaKTepU3yIOT OCHOBHBIC
¢aktops! 3BomonK. CpaBHUBAIOT MTPOCTPAHCTBEHHYIO
1 3KOJIOTHYECKYIO U3OIIAIHIO,

(OpMBI €CTECTBEHHOTO 0TOOPA U JIENIAIOT BEIBOJIBI Ha
OCHOBE

cpaBHEHHU. XapaKTEepU3yIOT OCHOBHBIC a/IallTaIIH
OpPraHu3MOB K YCIIOBUSM oOuTaHus. CpaBHUBAIOT
OCHOBHBIE CIIOCOOBI

Y TIyTH BUI000pa30BaHusl, OMOIOTUYECKHI ITPOTPecc U
perpecc 1 AenaroT BHIBO/IBI HA OCHOBE CPAaBHEHHUS.
O6’L$[CH$[IOT MIPUYXUHBI 5BOJJIIONNHN, USMEHACMOCTHU
BUJOB. [IpuBOAAT MOKAa3aTENBCTBA POJICTBA YKUBBIX
OpPraHu3MOB Ha OCHOBE IOJIOKEHUH SBOJIOLHOHHOTO
yuyeHusd. JJoka3bIBaror,

YTO COXpaHEeHHE MHOTO0Opa3usl BUIOB SIBJISETCS
OCHOBOM

ycroiurBoro pazsutus ouocdepst. [IpuBoast
OCHOBHBIC

JI0Ka3aTesIbCTBA IBOJIIOIIMY OPraHUYECKOT0 MUPA.
PemaroT Omnonorudeckue 3afadu.

PaboraroT ¢ miumocTpanusaMu yueOHHKa.
BrinonHsioT 1a00paTopHble, IPAKTUIECKUE U

7. DKOIOTHYECKOE BOCIIUTAHUE
8. LleHHOCTH HayYHOTO
MMO3HAHUS




HCCIIeIOBATENbCKUE PAabOTHI 0 U3y4aeMON TeMeE.
PaboTaioT ¢ 3eKTpOHHBIM IPHIIOKEHHEM

[IpoucxoxneHue Ku3HU
Ha 3emiie

OnpenensroT NoHATHS, GOPMUPYEMEBIE B X0/
W3yYeHHUS TeMbl. AHAJIH3UPYIOT U OLIEHUBAIOT
pa3IYHBIC THIIOTE3BI TPOUCXOKICHHS KU3ZHU.
XapakTepru3yoT OCHOBHBIE 3TAIbl OMOIOTHYECKOH
SBOJIONMHU Ha 3eMiie. Y4acTBYIOT B TUCKYCCHH IO
00CYKIEHUIO TUTIOTE3 TTPONCXOKISHHS KU3HU 1
apryMeHTHPYIOT CBOIO TOUKY 3peHus. PaboTaroT ¢
WIITIOCTPALIUSIMH yueOHHUKA.

Haxonsat undopmanuio no u3ydaeMoi TeMe B
Pa3IMIHBIX

WUCTOYHUKAX, aHATM3UPYIOT U OLIEHUBAIOT €€,
WHTEPIPETUPYIOT U TPEACTABISIOT B Pa3HBIX opMax
(Te3uchl, COOOIIEeHUE, PETIOPTAXK, aHATHTHIECKAs
crpaBka, pedepart, 0030p,

nopThoJIno).

PaboTaroT ¢ ANeKTPOHHBIM MPUIIOKEHUEM

2. [atpuoTtnueckoe
BOCTIUTaHUE

3. JlyXxOBHO-HPaBCTBEHHOE
BOCIIUTaHNE

6. TpynoBoe BOCIIUTaAHUE
8. LleHHOCTH HAyYHOTO
MIO3HAHUS

[Ipoucxoxnenue
4eJ0BeKa

OnpenessroT NOHATHS, POPMUPYEMBIE B XOJIE
H3Y4YECHHUS

TCMBI.

AHAIU3UPYIOT U OI[CHUBAIOT PA3IMYHbIC THITOTE3bI
MPOUCXOXKICHHS YESTIOBEKA.

OnpenessioT NoJI0KEeHUE YeTIOBEKa B CUCTEME
JKUBOTHOI'O

MUpa. ApryMEHTHPOBAHHO JIOKa3bIBAIOT
MMPUHAAJIC)KHOCTD

YeJIoBeKa K OIpeAeICHHON CHCTEMAaTHIECKOW TPYyIIIIe.
BBISIBISIOT MPU3HAKK CXOJICTBA 3aPOJIBINICH YeT0BeKa 1
Apyrux

MJICKOTIUTAIOIIMX KaK J0Ka3aTeIbCTBO UX POJICTBA.
XapakTepu3yroT OCHOBHBIC ATAIbI AHTPOIIOTeHE3A.
ApPryMEHTHPYIOT CBOKO TOUKY 3PEHHUSI B XO/IE
JINCKYCCHH TI0 0OCYXICHUIO TTPOOIEMBI
MTPOUCXOXKICHHUS YEIIOBEKa.

3HAKOMSATCS C MEXaHU3MOM Pacoo0pa3oBaHusl, OTMeUas
€JMHCTBO MPOUCXO0XIeHUs pac. [IpuBoasaT
aprYMEHTUPOBAHHYIO KPUTHUKY aHTUHAYYHOMI
CYIITHOCTHU pacu3Ma.

Haxonsat nndopmaruio o uzydaemMoii Teme B
Ppa3INMYHbIX UCTOYHUKAX, aHAIIU3UPYIOT 1 OUCHUBAIOT
ee, HHTEPIPETHPYIOT

1. I'paxxnaHcKkoe BOCIUTAHHE
2. [NatpuoTtnueckoe
BOCIIMTAaHHEC

3. JyXOBHO-HPaBCTBEHHOE
BOCTIUTaHUE

8. LleHHOCTH HAyYHOTO
IIO3HaAHUA




Y TIPEJICTABIIAIOT B Pa3HBIX popMax (TE3HCHI,
cooOIIeHUE, PEMTOPTAXK, AHATUTUIECKAs CTIPABKa,
pedepar, 0630p, moptdhono).

PaboTaroT ¢ WLTIOCTpAIUAMH yueOHNKA. BBIMOIHSIOT
nabopatopHbIe, MPAKTUIECKUE H UCCIICIOBATEILCKUE
paboThI [0 U3yYaeMoii Teme.

PaboTaroT ¢ 3MEeKTPOHHBIM MPUIOKEHHUEM

DKOCHCTEMBI
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Dxonorunueckue (PakTopbl

OnpenensfoT MoHITHA, (GOPMUPYEMBIE B XO/IE
W3YYCHUS TEMBI.

OnpenesifoT OCHOBHBIC 33]]a4i COBPEMEHHON
9KOJIOTHH.

Pa3nnuaroT OCHOBHBIE I'PYIIIIBI SKOJIOTHYECKUX
(baxTopoB

(abnoTnyecknx, OMOTHYECKUX, aHTPOIIOTEHHBIX

6. TpynoBoe BocimTanue
7.2K0N0TUYECKOE BOCITUTAHNE
8. LleHHOCTH HayYHOTO
MO3HAHUS

Crpykrypa
9KOCUCTEM

Jlabopamopnuie pabomol
3. CocraBnenue
CXEM TIepeiauu BemecTB U
sHeprud (1eTei MUTaHNs)
B DKOCHCTEME.

4. N3yuenue n
OIUCAHHUE IKOCHUCTEM
CBOEH MECTHOCTH

OnpenensroT NOHATHS, POPMUPYEMEIE B X0O/1€
W3yUYCHHUS TEMBI.

OmnpenemsitoT CTPYKTYPY 3KOCUCTEMBI
(IpoCcTpaHCTBEHHYIO,

BUJIOBYIO, 9KOJIOTHYECKYIO). J[al0T XapaKkTepucTUKy
IPOAYLEHTaM, KOHCYMEHTaM, peylieHTaM. Boiaensor
CYLIECTBEHHbIE IPU3HAKU 3KOCHCTEM, Ipolecca
KpYroBopoTa

BEIIECTB U NPEBPAIICHUI SHEPTUHU B IKOCUCTEMAX.
OOBACHSIOT NPUYHMHBI YCTOWYNBOCTH M CMEHBI
9KOCHCTEM.

XapakTepu3yroT BIUSHUE YeJIOBEKa Ha SKOCHCTEMBI.
CpaBHHBAIOT HCKYCCTBEHHBIE U €CTECTBEHHBIC
9KOCHUCTEMBI.

JenaroT BEIBOJIBI HA OCHOBE CPaBHEHHUSI.
CoCTaBJISIIOT AJIEMEHTapHBIE CXEMBbI IIEPEHOCA BELIECTB
u

SHEepPruM B dKocucTeMax (uienu u cetr). Haxomsar
WHPOPMAITUIO 10 U3yYaeMOil TeEMe B Pa3IMYHBIX
WCTOYHHUKAX, aHATU3UPYIOT U OLIEHUBAIOT €€,
HUHTEPIPETUPYIOT

Y TIPEZICTABIISIOT B pa3HbIX (hopMax (TE3UCHI,
cooOuIeHne, pernopTax, aHATUTUIECKas CIIPaBKa,
pedepar, 00630p, mopthono).

PemaroT Omnonorudeckue 3afadu.

PaboTaroT ¢ mimocTpanusmMu yueOHuUKa.

1. 'paxktaHCKOE BOCTIMTaHUE
3. JlyXOBHO-HPaBCTBEHHOE
BOCTIUTaHNE

4. DcreTudeckoe BOCIIUTaHNUE
6. TpymoBoe BoCIIUTaHUE
7.9KOIOTUYECKOE BOCITUTAHHE
8. LIeHHOCTH HaYyYHOTO
MO3HAHUSI




BrInonHSIOT TabopaTopHbIe, MPAKTHYECKUE U
HCCIIeIOBATENbCKHE PAabOTHI 0 U3y4aeMON TeEMeE.
PaboTaroT ¢ 3eKTPOHHBIM MPUIOKEHUEM

Buocdepa —
riobanbHas SKOCHCTEMA)

OnpenensroT NoHATHS, POPMUPYEMEIE B X0/
W3YYEHUS TEMBI.

XapakTepru3yIoT U CPaBHUBAIOT OCHOBHBIE THITBI
BEIIECTBA

omocdepsr.

XapaktepusyroT coaepxanue yuenus B. H.
BepHanckoro

0 buocdepe, ero BKIaa B pa3BUTHE OMOIOTHUECKOM
Hayku. [TpuBOIAT qOKa3aTenbCTBA €AMHCTBA )KUBOU U
HEXHUBOU

MIPUPOJIBI, UCTIONB3YSI 3HAHUS O KPYTOBOPOTE BEILIECTB
B Omocepe. XapaKTepu3yrT POJIb JKUBBIX
OpTaHU3MOB

B Ouocgepe.

BrinendroT cyliecTBEHHbIE TPU3HAKU MPOLIEcca
KpyroBOpOTa

BEIICCTB U NpeBpallieHui 3Hepruu B Ouocdepe.
IIpuHuMaroT yyactue B JUCKyccuu 1o teMe «Beuna
hiot

ounocdepa?», apryMeHTHPOBAHHO BBICKA3BIBAIOT
coOCTBEHHOE

MHEHHE.

HaxonsaT nadopmaruio mo uzydaemMoii Teme B
pa3InyYHbIX

WCTOYHUKAX, aHATM3UPYIOT U OLIEHUBAIOT €€,
WHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX (hopMax
(Te3uckl, COOOITICHUE, PEIIOPTAXK, AHATTUTUICCKAS
crnpaBka, pedepar, 0030p,

mopT¢hoIno).

Pemaror Onosornyeckue 3a1aun.

PaboraroT ¢ wiumocTpanusaMu yueOHHKa.
BreImonHsI0T 1a00paTopHbIe, TPAKTHYECKUE H
UCCIIeIoBaTeNbCKUe paboThl M0 U3y4aeMou TeMe.
PaboTaroT ¢ 37eKTPOHHBIM MPUI0KEHUEM

1. 'pakiaHCKOE BOCIIUTAHUE
2. [larpuoTHdaeckoe
BOCIIUTAHHE

6. TpynoBoe BOCIIUTaAHUE
7.2K0N0THYECKOe BOCITUTAHNE
8. LleHHOCTH HAYYHOTO
MTO3HAHUS

buocdepa n
YEIIOBEK

Jlabopamophuvie pabomul
5. Orenka

OnpenensroT NoHATHS, POPMUPYEMEBIE B XOJ1€
W3YYCHUS TEMBI.

AHaIM3UPYIOT U OIICHUBAIOT COBPEMEHHBIE
riI00ajIbHbBIE

AKOJIOTUYECKHUE NMPOOJIEMBI U TIYTH UX PEIICHHUS,

1. 'paxxnanckoe BOCIUTAHUE
3. JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUE

4. DCTETHYECKOE BOCIIMTAHUE




AHTPOTIOT€HHBIX
HW3MEHEHUH B IIPUpPOJIe

TIOCJIEJICTBUSI COOCTBEHHOM JICSITEIIEHOCTH B
OKpYyKarollei cpezie; OHOI0rHUecKy0 HHPOPMAIIHIO 0
rI100ABHBIX SKOJIOTHYECKHX

npobieMax, IoIy4aeMylo 13 Pa3HbIX HCTOUHHKOB;
eJICBbIC

Y CMBICJIOBbIE YCTAaHOBKHM B CBOMX JICHCTBUSX U
MOCTYIKAaX MO OTHOUICHHUIO K OKpY>Kalollel cpere.
BBLIBHTAIOT THIIOTE3I O BO3MOXKHBIX MTOCIIEICTBHSIX
JIESITEJIbHOCTH YeJIOBEKa B OKOCHUCTEMAX.
ApPryMEHTHPYIOT CBOIO TOUKY 3PEHHS B XOJI€
JIUCKYCCHIA TI0 00CYKICHHIO SKOJIOTHYECKUX MPOOIIeM.
[IpeacTaBistoT pe3ynbTaThl CBOETO HCCIICIOBAHUS
(mpoekta). OGOCHOBHIBAIOT MPaBUIIA TIOBEICHHS B
MIPUPOIHOM cpezie. PackpriBaloT mpoOiieMbl
PaIMOHATIBHOTO MPUPOJIONONIE30BAHHUS, OXPAHBI
TIPUPOJBI: 3aLIUTHI OT 3arpsI3HCHUN, COXpAaHCHUS
C€CTECTBCHHBIX 6I/IOFCOHCHO3OB U NIaMATHHUKOB
NPUPOJIbI, 00eCcIeUeHNe MPUPOIHBIMUA PECYypcaMu
HACEJICHHUS TUIAHETHI.

HaxoasT undopMaIiyio no u3ydyaecMoii TeMe B
Pa3INYHbIX UCTOYHUKAX, aHAITU3SUPYIOT U OLICHUBAIOT
ee, MHTEePIPETUPYIOT U MPEICTABISIOT B PA3HBIX
(dopMmax (Te3UChI, COOOIICHUE, PEIIOPTAK,

aHaJIMTUYECKasl CIIpaBKa, pedepat, 0030p, moptdhoIino).

Paborarot ¢ mumoctpanusaMu yueOHUKA.
Pemaror Ononornueckne 3a1aqm.

BrimonHstoT nabopaTopHbie, MPaKTHIECKHUE U
UCCIIeI0BATENILCKHIE PabOTHI 10 H3y4aeMoi TeMe.
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