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Yaurenn  soicuei  kpanudukaimomioii  kareropun:  KoGsumnkas e
Bitajinmuponiia



IosicHUTENLHAA 3aNMNCKA

JlanHasi mporpaMMa 10 OMOJIOTMH OCHOBHOTO OOIIero oOpa3oBaHus pa3paboTaHa B
COOTBETCTBUM ¢  TpeOoBaHusiMH  0OHOBIEHHOrOo  denepaibHOr0  roCyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOrOo ob6miero obpazoanus (PI'OC OOO) u ¢ yuérom
[TpumepHOit OCHOBHOM 00pa30oBaTeILHOM MPOrpaMMbl OCHOBHOTO o011iero oopazoBanus (IIOOIT
00O0) . IIporpamma HampaBieHa Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU
yyaluxcs ¥ OpraHU3alyi0 U3ydyeHusi OMOJIOTMM Ha AESITEeIbHOCTHON OcHOBe . B mporpamme
YUNUTBHIBAIOTCS BO3MOXKHOCTM mpeamera B peanus3auuu TpedoBanuit PI'OC OO0 k
IUTAHUPYEMBIM, JIMYHOCTHBIM U METANpPEJAMETHBIM pe3ysibTaTaM 00y4YeHHUs], a TAKXKe peann3arus
MEXKIPEAMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
oOmiero oOpazoBanus. [Iporpamma BKIIOUAET pacupesiesieHne coJiep:kaHus yueOHOro Marepuana
O KJIaccaM U MPUMEPHBINA 00bEM yUeOHBIX YacOB I U3YUCHHS Pa3JIeiOB U TEM Kypca, a TaKKe
PEKOMEHIYyeMYIO TOCJIEIOBAaTeIbHOCTh HM3yYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEMETHOTO COJIEPKAHUS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YJaromuXcs .

Ha 06a3e mnentrpa «Touka pocra» obecrmeunBaeTcsi peanuzalus 00pa30BaTEbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSAMH 3aKOHOJATEIhCTBA B cdepe oOpa3oBaHus U € y4ETOM
pexomennanuit deaepanbHOro oneparopa yueOHoro mpenmera «buonorus». OOpa3oBarenbHas
mporpaMMa IO3BOJISIET HHTETPUPOBATH PEATH3yEeMbIC MOJAXO/BI, CTPYKTYPY U COACPXKAHHUE MPU
opranmuzanuu ooydenust xumuu B 10-11 kiaccax, BEICTpPOGHHOM Ha 0a3e J1IF000ro u3 AOCTYIMHBIX
yueOHo-meToanuecknx komiuiekcoB (YMK). Hcnonb3oBanue oOopynoBanusi «Touka
poctay npu peanuzanuu ganHoi OIl mo3BosseT co3aark yCaoBHs:

. JUISL pacIIUPEHMsI COAECPKAHUS IIKOIBHOIO OMOJIOTHYECKOr0 00pa30BaHus;

. JUIS TIOBBILIEHUS TO3HABATEIHLHOM aKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-
Hay4YHOH 00JacTu;

. JUISL pa3BUTHUSL JMYHOCTH pebEHKa B Tporecce oOydeHus OWMONOTHH, €ro
CIOCOOHOCTEH, (OPMUPOBAHUS H YAOBICTBOPEHHUS COIMAIBLHO 3HAYMMBIX HWHTEPECOB U
noTpeGHOCTelH;

. JUIsE paboOThI ¢ OJNApPEHHBIMU IIKOJHHUKAMHU, OPTaHW3AIMA WX Pa3BUTHS B
pa3INYHBIX 00JacTSIX 00pa30BaTEIbHOM, TBOPUYECKON NESATEIHHOCTH.

Pabouasn nmporpaMma CoCTaBJICcHA HA OCHOBE CJICAYIOIIUX JOKYMECHTOB:

®denepanbHoro 3akoHa Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun';

®I'OC ocHOBHOTO 00111ETO 0Opa30BAHNUS;

[TpumepHOIT OCHOBHOI 00pazoBaTEIbLHON MPOrPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHuUs;

denepanbHOTO NepevHs Y4eOHMKOB, pEKOMEHYEMbIX K MCIIOJIb30BaHMIO MPHU pealn3aluu

UMEIOIMX TOCY/IapCTBEHHYIO aKKpEIUTALMI0 00pa3oBaTEIbHBIX MPOTrPaMM HadalbHOTO,

obmero, cpearero odmiero oopazoanus. [Ipukaz MOP® ot 28 nekabpst 2018 r. Ne 345.

e ABTopckoil mporpammsl 1o Ouosoruu 10-11 kmaccel m3narenbckoro neHtpa «BeHTaHa-
I'pap»: W.H. [Tonomapéra, B.C. Kyumenko, O.A. Kopuunosa, A.I'. Iparomunos, T.C.
CyxoBa. buonorus: 5-11 knaccer: mporpamma. — M.: Bentana - I'pad, 2017.

e denepanbHOro  INEpeyYHs y4eOHUKOB,  PEKOMEHJIOBAaHHOTO  (JOMYIIEHHOTO)
MunuctepctBoM 00pa3oBaHusi U Hayku P® K HCHOJIb30BaHUIO B 00pa3oBaTebHOM
npoiiecce B 0011e00pazoBaTeNbHbIX yupexaeHusx Ha 2022-2023 yueOHsbIii roa.

e TpeOoBanuii K pe3ynbTaTaM OCHOBHOTO o0OIero oOpa3oBaHWs, TMPEACTaBICHHBIX B
denepalbHOM TOCYAapCTBEHHOM O00pa30BaTEIbHOM CTaHAapTe oOmero oOpa3oBaHUs
BTOPOTO TOKOJEHHUS. B HHX Takke YUMTBIBAIOTCS MW pa3BUTHS U (OPMHUPOBAHUS
YHUBEPCAITBHBIX YU€OHBIX ICUCTBHH 11 OCHOBHOTO O0IIIET0 00pa30BaHMs.

e MeToanueckux peKOMEHJAluil MUHACTEPCTBA IIpocBelleHns Poceuiickon denepanuu 1o

«Peanmmzanuu 00pa30BaTENbHBIX HPOTPaMM €CTECTBEHHOHAYYHOH M TEXHOJOTMYECKOU

HaMpaBJIEHHOCTEH MO XMMHHU C UCIOJIb30BaHUEM 000pynoBaHMs LieHTpa «Todka pocray



(yTBepkaeHbI pacnopsbkeHneM MuHuctepceTBa npocselieHust Poccuiickoit denepaunu ot
12 stuBapst 2021 1.Ne P-6).

Hcnonbs3oBanue o0opynoBanus HeHTpa « Touka pocTay mpu peanu3aluu JaHHOH
OII no3BoJsieT cO3/1aTh YCIOBHUS:

» Ul pacIIMPEHUs COJIePKaHUs NIKOJILHOTO OHOJIOTHYECKOT0 00pa30BaHHS;
JUISL TIOBBIIICHHS TI03HABATEIbHON AKTUBHOCTH OOYYAOIIUXCS B €CTECTBEHHO-
Hay4YHOHOO0JIACTH;

» U pa3BUTHA JIMYHOCTH pebeHka B mpolecce OO0ydeHus OHOJOTHH, €ro
crocoOHOCTeH, (OPMUPOBAHMS M YAOBIETBOPEHHS COLMAIBHO  3HAUYMMBbIX
MHTEPECOB U NOTpeOHOCTEN;

» s paboThl ¢ OAApEHHBIMU IIKOJbHUKAMHU, OpPTaHM3allMM WX Pa3BUTHUS B
Pa3IUYHBIX 00JaCTIX 00pa30BaTENbHOM, TBOPUECKON JEATETBHOCTH.

[Tpumensis uudpoBsie 1a00paTOpUU Ha ypoKax OHMOJIOTHMH, YYalIHECS CMOTYT
BBIIIOJHUTh MHOECTBO JIA0OPATOPHBIX PAa0OT M 3KCHEPHUMEHTOB IO MHpOrpamme
OCHOBHOY LIKOJBI.

OO0mas xapakTepucTuka y4e0HOro npeamera «buosorus»

VYuebublil npenmer «buosjorus» pa3zBUBaeT IMPEJCTaBICHUS O [O3HABAEMOCTHU >KMBOM
OPUPOIBI U METOAax €€ MO3HaHUS, OH MO3BOJSET chOPMUPOBATH CHCTEMY HAayYHBIX 3HAHUHA O
KHBBIX CUCT€MaX, YMEHHUsS MX I0Jy4aTb, IPUCBAUBATH U MPUMEHATH B KU3HEHHBIX CUTYalMsX .
buonoruueckas noAroroBka o0ecrneyrBaeT MOHUMaHUE OOYYarOIIMMMCS HAayYHBIX IMPUHLUIIOB
YeJIOBEYECKOM JIeATEIbHOCTU B IPHUPOJIE, 3aKJIAIbIBAET OCHOBBI HKOJOTHMUECKOW KYJIBTYpHI,
3JI0pPOBOTO 00pa3a KU3HH .

Ilenamu uzyyenus 6uonozuu Ha ypoBHE OCHOBHOT'O 001I€ro 00pa3oBaHUs SABISIOTCS:

* (opMHUpOBaHHME CHCTEMBl 3HAaHMH O TPHU3HAKAX M MpoIeccax KHU3HEACATEILHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOIO YPOBHS OpTaHU3alNM;

* (hopMupOBaHHE CHCTEMBl 3HAHHH 00 OCOOCHHOCTSX CTPOCHHS, KH3HEIEATEITHHOCTH
OpraHu3Ma YeJIoBeKa, YCIOBHUIX COXPAaHEHHUS €ro 3/10pOBbS;

* (opMupoBaHHEe YMEHUN TPUMEHATH METOABI OMOJOTHYECKOW HAYKH Il M3yYCHHS
OMOJIOTHMYECKUX CUCTEM, B TOM YHCIIE U OpraHu3Ma 4eJOBeKa;

* (hopMupoBaHHE yMEHUI HCIOIH30BaTh MHPOPMAITUIO O COBPEMEHHBIX JIOCTHKCHUSX B
oOmactu Ouosoruu [yl OOBSICHEHUS TPOLIECCOB W  SBJICHUH JKUBOM MPHUPOIBI U
KHU3HEIEATEIILHOCTH COOCTBEHHOTO OpPraHu3Ma,

* ¢dopmMHpOBaHHE YMEHUH OOBSACHATH POJIb OMOJOTMM B MPAKTHUYECKOW NESTEIHLHOCTH
Jr0Jiel, 3HaueHHe OMOJOTHYECKOro pa3HOOoOpasusi Ui coxXpaHeHHsl Ouocepsl, MOCIeICTBUS
NesITeIbHOCTH YelIOBEeKa B IPUPOJIE;

* (opMupoBaHHE OHKOJOTHYECKOW KYJIbTYphl B IENSAX COXPaHEHHS COOCTBEHHOTO
3JI0POBbSI U OXPAHBI OKPYKAIOIIEH CPEIbI .

Hocmudsicenue yeneii obecneuusaemcs peuwienuem cieoyrwouux 3AJAY:

* npuoOpeTeHHe 3HAHUU OOy4alOIIMMHUCS O JKMBOW MpHpOJE, 3aKOHOMEPHOCTSX
CTPOCHUS, JKH3HEICITEIHPHOCTH W CPelooOpasylomeil polid OpraHu3MOB; YeJIOBEKE Kak
OMOCOIMAILHOM CYILECTBE; O POJIM OMOJOTMYECKOW HAayKH B TPAKTHUECKOW JeATeTbHOCTH
b1 {001 (7

* OBJIAJICHHE YMEHUSMHU MPOBOJIUTH MCCIEJOBAHUS C MCIOJIb30BAHUEM OHOIOTHYECKOTO
000py1I0BaHUS U HAOJIOJIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma,

* OCBOGHHE MPHUEMOB paboTHl ¢ OMOJOrMYecKo HWHQOpManueil, B TOM 4YHUCIE O
COBPEMEHHBIX JIOCTHKEHHUAX B 00JaCTH OMOJIOTHH, €€ aHAJIN3 U KPUTUYECKOE OLICHUBAHUE;

* BOCHUTAHHE OHMOJOTMYECKH M SKOJOIMYECKH T'PaMOTHOM JHWYHOCTH, T'OTOBOM K
COXPaHEHHIO COOCTBEHHOTO 3/10pPOBbSI U OXPAHBI OKPYKAIOLIEH CPEIbl.



MecTto yueOHOTro npeamera «buosiorusp B yueOHOM IJIaHe
B cucreme oOmero oOpa3oBanusi «buonorus» mnpusHaHa o0sM3aTENbHBIM Y4EOHBIM
IpeIMeTOM, KOTOpBIM BXOJIUT B COCTaB IMpeaAMeTHOH obnactu «EcTtecTBeHHO-Hay4YHbBIE
IpeIMEThl». YUeOHbIM IUIAHOM Ha e€ M3ydeHHe OTBeACHO 69 yueOHbIX yacoB — 1o 1 4 B
Heneno B 10-11kmaccax coorBercTBeHHO. (10 kmacc-35 4,11 kimacc- 34 yaca).

INAKET OHEHOYHbIX MATEPHUAJIOB U KPUTEPUU OLIEHUBAHUA
1O IPEAMETY «bHOJIOT' U51»

KOHTpOJILHble H3MEPUTECIbHbICE MaTEPHUAJIbI

B JaHHOM pasaciic npCACTaBIIAIOTCA KOHTPOJIbHO-U3MCPUTCIIbHBIC MAaTCPHAJIbI,
KOTOpPBIC HMCHOJB3YHOTCA 1A OIIPECACICHHUA YPOBHA HOOCTHIKCHUSA O6y‘IaIOHII/IMI/IC$I
INTaHUPYCMBIX MCTAIIPCAMCTHBIX W IIPCAMCTHBIX PC3YJIbTATOB B pPaMKaX OpraHU3dlluHn
TCKYIICTO KOHTPOJIA YCIICBACMOCTH U HpOMG)KYTO‘-IHOﬁ aTTcCTaluu.

[Ipu opranu3zanuy TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU OOYYArOIIUXCS CIEAYeT
yunthiBaTh TpeboBanus ®I'OC OO0 k cuctemMe OLUEHKH JAOCTUKEHHS TUIAHUPYEMbIX
pesyabraroB  OOII, koTopag  JoMKHA  OpedycMaTpuBaTh  UCIOJIb30BAaHUE
pa3HOOOpa3HbIX METOJOB M (OpM, B3aMMHO JOMOJHAIOLIMX Jpyr Jpyra
(cTaHIApTU3MPOBAHHBIE THCHMEHHBIE M YCTHBIE PabOThbI, MPOEKTHI, MPAKTUYECKUE U
nabopaTopHble pabOThl, TBOpUECKHUE PabOTHI, CaMOAHAIIM3 U CaMOOIICHKA, HaOJIO/ICHHUE,
WCTIBITAHUS U UTHOE).

Be160op yka3aHHBIX HHMKE THIIOB W MPHUMEPOB KOHTPOJBHBIX H3MEPHUTEIHHBIX
MatepuanoB OOYCIIOBJIEH MENAarOTHYECKOW M METOTUUYECKOM 11e1eC000pa3HOCThIO, C
y4€TOM IpeIMETHBIX ocoOeHHocTel Kypea «buonorus 10-11 kmacey.

Tectsl u 3amanust paspaboransl B cooTBeTrcTBUU ¢ (opmarom EI'D, uro
MO3BOJISET JIaXKe B PaMKaX YCBOGHHS MPAKTUYECKOM YacTH MPOrpaMMbl 0TpabaThIBATh
001eyueOHbIe ¥ MPEeIMETHbIE 3HAHUS U YMEHUS.

[lepeueHb OLIEHOUHBIX MPONEAYP JAOJKEH ObITh ONTHUMAIBHBIM U JOCTATOYHBIM
IV ONpeAeNeHUs  YPOBHS  JOCTHXKEHUS  OOy4YalOUIMMHUCS  TMPEIAMETHBIX U
METANpPEAMETHBIX pe3yabTaToB. Dukcanuga pe3ynbTaToB TEKYIIETO0 KOHTPOJSA
YCIIEBAEMOCTH OOYYAIOIIMXCS OCYHIECTBIISCTCS B COOTBETCTBUM C TPHUHATOM B
00pa3oBaTeNbHON OpraHU3auy CUCTEMOMN OIICHUBAHUS.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHU st
(mpakTuueckas 4acTh y4eOHOro CoJIepKaHus npeamera yCuJIeHa
MaTepHaTbHOTEXHUYECKOW 0a3oi meHTpa «Todka pocra», HMCMOIB3YEeMOro ISl pealn3anuu
00pa3oBaTeNbHBIX TPOrPpaMM B paMKax MpernogaBaHus OUOIOTHN).

10 KJIACC 2022-2023 YYEFHBIH 101
Beeoenue ¢ kypc ooweit ouonozuu (4 u).
buonorus — nayka o xusnu. Conepxanue kypca. Ilonarue O6uocucremsl. CBOICTBA KU3HU:
€IMHCTBO XMMMYECKOIO COCTaBa, OOMEH BEINECTB M DSHEPrHH, CaMOBOCIPOU3BEJICHHE,



CIOCOOHOCT K POCTY W PAa3BUTHIO, pPa3Apa)kuMOCTh, JUCKPETHOCTh. CrenupuuHoCTh
B3aMMOOTHOILIEHUI OPraHU3MOB CO CPEIOH.

[TonsiTve CTpyKTyphl U €€ opranu3anuu. [IoHsTHE CTPYKTYpHBIX YPOBHEH OpraHU3alMM KU3HU.
MHuoroo6pa3ue ypoBHEH OpraHH3allUU >KU3HHU: MOJEKYJSPHBIA, KICTOYHBIA, OpraHU3MEHHBIH,
HOIYJISIIIOHHO-BUAOBOM, OMOTeoeHOTHYEeCKHiA, OnochepHsbIil.

N3  wucropum Owuonoruu. JlocTwkeHHs: COBpeMeHHOW Owonoruu. HWHTpoaykmus U
akkiauMmaTrusanus. buorexnonorus. buonuka. B3auMocBsA3b HayKu U IPAKTUKU. TpagulMOHHbIE
MeTo/ 16l Ouosioruu. CoBpeMeHHbIe METO/Ibl: MOJICIUPOBAHUE, MOHUTOPUHT.

Bomnpocsr mst o6cyxnenus: 1. Uto Takoe kynbrypa? 2. OTpakeHHE B3aUMOJCHCTBUS
YyeJloBeKa M MPHUPOJABI B pa3luyHbIX (opmax KyiabTyphl. 3. Ponb KuUBOM mpUpoOasl B pa3BUTUU
KyneTypsl. 4. Ilepemaua IOCTHKEHHUH KyJIbTypbl HOBBIM IIOKOJIEHHSIM M B IE€PBOOBITHOM
oOmiecTse.

Buocgepusiii yposens scuznu (7 ).

[Tonstue Ouocdepsl. Crpykrypa Omochepsl. CpoiictBa O6mocheprl. OCOOEHHOCTH KUBOTO
BeulecTBa. DYHKIMM KUBOTO BEILIECTBA: ra30oBas, OJHEPreTUYECKas, KOHIIEHTpallMOHHa,
JIECTPYKTUBHAs, cpefoobpasytomias. Poib sxuBoro Bemectsa B 6uocdepe.

Pannue rumore3sl O NMPOUCXOXKIEHWM >KM3HHM. buoreHe3 m abuoreHe3. CaMONpou3BOIBHOE
3apoxaenue. l['unore3a mnancnepmMun. COBPEMEHHBIE THUIIOTE3bl MPOUCXOKIACHUS KU3HU.
[Ipenopranu3Mbel WM KoalepBaThl. XUMHUYECKass M OMOJIOrMYEcKas »HBOJIOLHUSA. Tambl
BO3HUKHOBEHUSI KU3HHU.

Ponp mpokapuor B sBomronmu xu3HM Ha 3emute. [lonstue apomopdosa. ['ereporpodsl u
aBTOTpodbl. Ponb sykapuoT B 3BOIONUU KXKU3HU. DOpMBI Ha3eMHOU ku3Hu. Hawano mcropuu
YKU3HU.

buocdhepa kax Oumocucrema. IIpomyneHTbl, KOHCYMEHTBI, peayleHTbl. buocdepa kak
skocucrtema. [lonsitue Ouosormyeckoro KpyroBopora. KpyroBopoT BewIeCcTB B IpPHPOJIE.
[TprMeprl KpyTOBOPOTOB BELECTB B IIPUPO/IE.

[TonsiTue o Hoocdepe. Drambl BO3AEHCTBUS yenoBeka Ha Ouocdepy. CrnocoObl BO3IEHCTBUS
yenoBeka Ha Owuochepy. VYcmoBus coxpaHeHUss Ouocdepbl. OcoOEHHOCTH U 3HAUYCHUE
ouochepnoro ypoBHs. UYenoBek kak ¢akrop B Ouochepe. Hayunas ocHoBa coxpaHeHUs
6uocdepsl. 3aauu YCTOWYMBOTO Pa3BUTHS.

Cpenpl KM3HU OpraHM3MOB Ha 3emile: BOJHAs, HA3€MHO-BO3JYIIHas, I[OYBEHHAs HU
OpraHu3MeHHas. OJKoJlorHdeckue (akTopbl cpeabl: aOMOTHYECKHe, OMOTHYECKHE U
AHTPOIIOTeHHbIE. AHTPOIOT€HHbIE (PAKTOPHI: CO3HATEIbHBIE U CITyYalHBIE.
buozeoyenomuueckuii yposens sncusnu (8 u).

BbI'l] xak wactb Ouocgepbl. OCOOEHHOCTH OMOr€OLEHOTUYECKOTO YPOBHS JKM3HU. 3HAUEHUE
O6uoreoneHoTHYECKOro ypoBHs >ku3HU. CBoiicTBa BI'Ll. Yuenue o BI'Ll. Yuenue 00 sxocucteme.
Tpoduueckas ctpykrypa Ouoreonenosa. Cetu nutanus. [lepBuuHas 1 BTOpUUHAS MPOAYKLHS.
[TpoctpanctBennsie cBsizu B BI'Ll. Ilonstue spycHoctH u eMkocTu Ouoroma. Ilonsrue
HKOJIOTUYECKON HULIU.

Tunbl cBs3el M 3aBUCMMOCTEe B OuoreorneHosze. B3aumMHO mpucrnocoOHUTeNnbHbIE CBOWCTBA —
koananrtauus. [lousarue mumukpun. Bzaumuslie agantanuu B OuoreoneHose. KosposmonnonHsie
CBsI3U B OuoreoreHo3e. MHOroo0pasue cBsizeil B OMOTeOIeHO3e.

[Tonsitne ycroitumBocTH OumoreorieHo3a. CBoiicTBa, omnpeaensione ycroiunBocth bI'TI:
00raTrcTBO BHJIOBOI'O COCTaBa M (YHKIIMOHAJIBHOE pa3HOOOpasue, >KH3HEHHOE MPOCTPAHCTBO,
cpenooOpa3yrolue CBOMCTBA BUOB, aHTPOIIOTEHHOE BO3/IEHCTBUE.

[Tonsitue cmenwl Oumoreonieno3a. Tumbl cmen BI'Ll. TlepBuuyHble W BTOPUYHBIE CYKIIECCHHU.
Cyrounble u ce3oHHble u3MeHeHUs: bBI'Ll. MuorooOpaszue Bomubix BI'L[. Tumbr BogHBIX
sKocucTeM. MHOrooOpasue OMOreoeHo30B CYIIH.

AnTporniorenHoe BiusiHHe. Ilytu coxpaHeHus: OuoreoneHo3oB. Hauanmo ocBoeHus
npuponbl JiroabMU. Havanmo KynpTypHOro ocBoeHus npuponbl. Hauano HayyHOro OCBOEHMS
npupoasl. [IpoMbiniieHHOe ocBoeHue mpupobl. Oco3HaHue posid yenoBeka B npupojae. bI'L]
KaK UCTOYHMK OJIarOnoIy4us Jroiei. DKOJIOTHUECKUE 3aKOHbI TPHPOIOTIONB30BAHMS.



Honynayuonno-euooeoii ypoeenv ycusnu (16).

ITonsatue Bupa. Kputepunm Bupa:  mopdonoruyeckuit,  (Gpu3n0I0ro-OMOXUMHUECKUI,
reorpapuuecKuii, SKOJIOTUIECKUN M PenpoayKTUBHBIA. COBpEMEHHOE MpPEJCTABICHUE O BUJE.
bronoruueckas KoHUENUUs BUAA.
[Momymsimust kak ¢opma cymectBoBanus Buma. [lomymsmus kak komnoneHT BI'Tl. IMomysmsimus
KaK TeHeTudeckas cucreMa. Tunsl nomymsauuid. I[lomynsnuonHsie ocHOBBI BoonMy. [lonsaTue
MHUKPOABOJIONHH. J[BHXKYIIHE CHIIBI U (PaKTOPHI BOIIOLINH.
[Tonsatue BunooOpazoBaHus. buopaznoobpasue. CrnocoObl o0Opa3oBaHust BUAOB. I[IpuunHbI
BbeIMUpaHus. [lombITKM cucTemMaru3anuu Ouonorudeckux BujoB. CoBpeMeHHas cHcTeMa
opranusMoB. CoxpaHeHue OnopazHooodpaszusi.
[Ipoucxoxaenue uenoeka. Otpsa npumatel. CemerictBo ['omunubl. Hanpasnenus sBoitonuu
cemeiictBa I'omunny. CraHoBiieHHe uesloBeka Kak BHuJa. OOIas 3aKOHOMEPHOCTb 3BOJIIOLIUU
4eJI0BEKa.
[TorynsoHHBIE OCHOBBI aHTPOIIOreHe3a. Y HUKalIbHasi 0COOEHHOCTh Bua YenoBeK pa3yMHbIH.
[Tonsitue pac. Pacbl uenoBeka: HerpoujiHas, MOHTOJIOMIHAs, €BpoleoujHas. ['umnoressl o
IIPOMCXOXKICHNN YEJI0OBEKAa COBPEMEHHOIO BU/IA.
[Tonsitue Ouonormyeckoi sBomonuu. [loHsTHE Kpeanmonusme u TpaHchopmusme. Teopus
Yapnza J[lapsuna o006 »sBomtonuu. DOpMbl HW3MEHYMBOCTH OPraHU3MOB: OIpEJEICHHAs U
HeonpeneneHHas. [IoHATHe HCKYCCTBEHHOTO 0TOOPA U €CTECTBEHHOTO 0TOOpA.
dopmMupoBaHuEe CUHTETUYECKOW Teopuu 3Botonuu. CoBpeMeHHass TEOPHs SBOJIIOLMM JKUBOTO
MHUpa. OJIEMEHTapHbIC EIWHUIIBI, JJIEMEHTAPHBI MaTepuall M DIIEMEHTapHbIe (aKTOPHI
sBoyolMM. JIBrmokymue cuiabl 3BOMIOLMHM. OCHOBHBIE IIOJIOKEHUS CHUHTETHUYECKOM TEOpHUHU
HBOJIIOLIUH.
Pesynbrarel sBomouuu. BupgooOpazoBanue. EcTecTBeHHas cucTeMa >KHMBBIX OPTraHU3MOB.
DykapuoThl U npokapuoThl. IIpucnocobnenHocts U aganTanus. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIHH.
buonornueckuit mporpecc. Apomopdo3, umauoamantainus, oOmas aereHepanus. OCHOBHbBIE
HaIPAaBJICHUS HBOJIIOLINN.
Crneuunguka nonyasiiMOHHO-BUIOBOTO YPOBHS JKU3HM, €r0 CTPYKTYypa M OpraHu3anus. 3HaueHue
MOMYJISIIMOHHO-BUIOBOTO ypoBHs. DYHKIMOHAIBHAS POJIb MONYJSALUNA B IPHUpOJE. 3HAUEHUE
JUKAX BUJOB pacTeHUil. 3HaYeHHE JUKUX BHUJIOB XKUBOTHBIX. [ €HOPOHA M NMPUUYMHBI rHOenu
BUJIOB.
[ToBTOpEHME MpOiiIeHHOr0 MaTepHrala o nepBoil u BTopoit rnmaBaM. O60011IeHNE U 3aKpeIUIeHNe
3HaHUH ¢ MOMOIIBIO OMOJIOTUYECKOT0 TECTUPOBAHUS.

[ToBTOpEHME MPOIAEHHOTO MaTepuaia 1Mo TpeTbel U yeTBepToil rimaBam. O600IIeHNE U
3aKperyieHue 3HaHUM ¢ TOMOIIbI0 OMOJIOrMYECKOT0 TECTUPOBAHMUS.

11 KJTACC 2022-2023 YYEBHBIH IO
Opzanusmennwlit yposens ycuznu (17 u).
OCOOEHHOCTH OpPraHM3MEHHOTO YPOBHSA OpraHM3allid >KU3HU. 3HAaYeHHE OpPTraHU3MEHHOTo
ypoBHSL B mpupoge. OpraHu3M — OCHOBHAsi JMCKpETHasl >KMBas €IMHULA. DBOJIOLHOHHOE
YU€HUE OPTaHU3MEHHOIO YPOBHS B IIPUPO/JIE.
[Tonsite 060 opranmzmax. CpoiicTBa opranuzMa. Opranusm kak 6uocucrema. Bussl perymisiumn
OpraHu3Ma: CaMOperyJssilus, TyMOpallbHas peryjsilius, HEpBHas W HEPBHO-TYMOpabHas
perynauus. MHOTOKJIeToYHble opraHu3Mbl. OOMEH BeIIeCTB M TpEBpallleHUsT SHEPruu B
opranusme. CUCTEMBI )KU3HENEATEIBHOCTH )KUBOTHOTO OPraHU3Ma.
Pasmuoxxenue: nmomoBoe u Oecrionoe. Bunbl 6ecrionoro pazmuoxkerus. OCOOEHHOCTH TTOJIOBOTO
pasmMHOkeHusa. Ilom w mosoBele mnpu3Haku opraHuszMa. OrmulomoTBopeHue.  Bumsl
omooTBopeHus. VckyccTBeHHOE OIIo0TBOpeHue. [[BoifHOE OMI00TBOpEHUE IIBETKOBBIX
pacTeHUN.



[Tonsstue 00  oHTOreHeze. OMOpPHUOHANBHBIA  (3apOABINIEBBIM)  MEPUOA  PA3BUTHUSA
MHOTOKJIETOYHOT'O Opranusma — smOproreres. [loctaMOproHanbHbIHN, WK MOCIE3apOAbIIIEBbIH,
nepuoA. Craguu B3pociaoro opraHu3Ma.

3apoxaenue reHeTukd. Paboter I'peropa Mennens. XpoMocoOMHasl TEOpUsI HACIIEICTBEHHOCTH.
Ocuosusle nonoxennss XTH. Otnomenus renotuna u gpenoruna. [lonsarue o reHome.

[ToustTue 006  w3MeHunBocTU. HacnencTBeHHass  M3MEHUYUMBOCTB:  MOJU(DUKAIIMOHHAS
(penorunmueckas), reHOTUIHMYECKAas, KOMOMHATHBAas, MyTallMOHHAas. MyrareHe3, MyTare,
MyTaHT. MyTaluu: eCTECTBEHHbIE U UCKYCCTBEHHBbIE. TUIIBI MyTalluii: XpOMOCOMHBIE U T€HHBIE.
3aKOH «TOMOJIOTUYECKHUX PS0B HACIEICTBEHHOW N3MEHUNBOCTHY.

Mertoapl pabotsl I'. Mennens. Hucteie muanr. MoHOTHOpUIHOE, TUTHOPUIHOE U TPUTUOPHIHOE
ckpemBanue. [lonsarue amieneid. ['OMO3UTOTHBIE U TETEPO3UTOTHBIE auIeNd. JJOMUHAHTHBIE U
peueccuBHble Tpu3Haku. [lepBblil 1 BTOopoi 3aKkoH Menaens. ['unore3a 4ucToThl raMer.

Omnsitel I'. Menaens. Monorubpuanoe u nurudpuaHoe ckpemuBanue. PekomOunanuu. Tperuit
3akOH Mengensa.  Ananuzupymoliee ckpemuBaHve. OTKIOHEHHE OT  CTaTUCTUYECKHUX
3aKoHOMepHocTel. ClenyieHHOe HaclieJoBaHue reHoB. ['eHeTnyeckue KapTbl OpraHu3MOB.
3akperuieHUue U CUCTeMaTH3allys 3HaHUM 10 IepBOMY, BTOPOMY U TpPETheMY 3aKoHaM MeHens
3a CYET peIICHUs FeHETUYECKUX 3a1a4. TUIbl B3auMOIEHCTBUS T€HOB.

[Tonstue cenexkiuu. 3agaun cenekuuud. OCHOBHbIE METOMBI CENEKIUU: UCKYCCTBEHHBIH OTOOP
(Oecco3HaTenpHbli M METOAMYECKHUIl), TIuOpuau3anus (BHYTPUBHMJIOBAs M MEXKBHJIOBAs).
Wubpuaunr u ayrOpuaunr. ['eteposuc. Metoasl rubpuanzanui. MonekynspHas ruOpuu3anusi.
Myrarenes. Ilonunnonaus. IlepBuuHble M BTOPUYHBIE LIEHTPHI MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuil.

[Tonsitue nona. Mexanusm omnpenaeneHus nosa. Oorenes. AyToCOMHBIE U ITOJIOBBIE XPOMOCOMBI;
MY>KCKHE M KEHCKHE XPOMOCOMBI. 'oMorameTHoe u rereporameTHoe coueranue. HacienoBanue
NPU3HAKOB, CIEIUICHHOE C TOJOM. ['OoMoramMeTHBIii W TeTeporaMeTHblid mon. ['emodwmmms u
JAJIBTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHoCcTH TeHeTHKH 4enoBeka. OCHOBHOE HamNpaBlieHWE T€HETHKHM uenoBeka. [loHsTue
kapuotuna. Myrauuu. HacnencrtBennsle 6one3nu. MysnbTudakropHsle 3abosieBanus. ['eHHble
6ose3an. XpoMocoMHbIe Oosie3HU. MoHOCOMUS. METOIbI JIeUEHUSI.

[IpenMer M 3agaunm MEAMIMHCKOW T€HETUKH. bHoaTHueckmii KOAEKC. DTHUYECKHE MPHHIIMIIBI
MeAUIMHCKOW TeHeTuku. [lonstue OuorexHonoruu. I'enHas wumHxeHepus. CoBpeMEHHbIE
aCIEeKThl OMOTEXHOJIOTHYECKUX UCCIIEOBaHUI. DTHUYECKHE acTIeKThl KIOHUPOBAHMUSL.

I'ére Uorann Bonb¢ranr. JKusHeHHbll 1ukia denoBeka. BrickasbiBanus ¢uiiocodoB: Dpux
®pomm, Huxonait Anekcanaposnuy bepses.

[TonsTre o BUpycax Kak opraHu3Max. SIBisieTCs 1 BUPYC KUBBIM opranu3mMoM. Kakumu
CBOWCTBAMM JKHMBBIX OpPraHM3MOB 00janatoT Bupychl. CTpoeHHE M CBOHCTBAa BHUPYCOB.
[IpoHnkHOBeHHE BHpPYCcOB B KieTKU. [IpouncxokneHue BupycoB. Bupycbl kak Bo30yauTenu
3abonesanuii. CITMJ{. OPBU, rpunm.

Knemounwii yposenv yncusznu (7 u).

Knerka — npeacTaBuTeNb KJIETOYHOTO YPOBHS KU3HU. 3HAUEHHUE KIETOYHOIO YPOBHSI >KMBOM
MaTepuu. 3HaYeHHE KIIETOYHOro ypoBHsA. OCHOBHasl €IUHHIIA KU3HU U dJEMEeHTapHas ¢opma
YKU3HU.

OBOJIOLMS TEPBUYHON KIETKU. JlanpHeliiee yclioxkHEeHHE KJIETKH. OCHOBHBIE YacTH KIIETKH.
IToBepxHOCTHBIN KOMIUIEKC KieTku. [{uromiasma u ee cBoiictBa. OpraHousl Kak CTPYKTYpHbIE
KOMITOHEHTHI LIUTOTJIa3MBbI.

Ku3Hp kieTku. OTanbl KJIETOYHOTO LMKIIA: MEPBbIM U BTOPOW. /[MUTENBHOCTD JKM3HU KIIETKU.
Jenenue xneTku. MUTO3 WM HEMpsiMOe JielieHue KJIeTKU. buojormyeckoe 3HaY€HUE MMTO3a.
Meiio3 — penpoaykTUBHOE JeieHue kiaeTku. CpaBHEHHME MuUTO3a M Meio3a. buonormueckoe
3HAYECHHE MeHo03a.

[Tonsitrie 0 xpomocomax. CTpykTypa XpomMocoM. HerncTtoHoBbIE ¥ TUCTOHOBBIC OETKH. Y POBHU
KOMMAaKTU3aluu XpoMaTruHa. OyHKIMU XpoMocoM. ['enernueckuii koa. TpaHnckpumius.



Hayka o kmerke — nutonorus. [lonstue o knerke. AHuManbKyinu. [lepBele mosokeHus
KJIETOYHOU Teopuu. PazButue yuenus o kierke. CoBpeMeHHas KJIECTOYHAsi TEOPHSI.
[TonsTue nenecoodpa3HocTu u rapMoHuU. COOTHOIIEHNE TAPMOHUH JKUBOM KJIETKUA U TApMOHUU
Mupa. B3auMocBs3b 1 pazHULIa MEX]TY TOHATHSIMU «TAPMOHUS» U «IIPUPOA0CO0OPA3HOCTD.

O06o01ieHne 1 cucTeMaTu3alys 3HaHUH 110 TaBe 2.
Monekynapuotii yposens yncusznu (10 u).
Oco0eHHOCTH MOJIEKYJISPHOIO YpOBHA ku3HM. [loaumepsl 1 MOHOMEpPBI. PUZNKO-XUMHUECKHE
cBoiictBa  Mojekyn.  buonormueckue — GyHkuuu  MoJekyd.  CTpyKTypHBIE — 3JI€MEHTBI
MOJIEKYJIIPHOTO YpOBHSI ku3HU. OCHOBHBIE MPOIIECCHI, 3HaUeHUE U opranu3aims MY XK.
Heoprannueckue BemiecTBa: BOJA, MUHEpAIbHBIE COJM, JIBYOKHCh YIJepoa, KHUCIOTbl U
ocHOBaHMA. OpraHMYECKUE BEIIECTBA: YIJIEBOMBI, JUIHUABI, OCIKH M HYKJICHMHOBBIE KHCIIOTHI.
Crpykrypa JJHK u PHK. Penukanusa JJHK.
Cunre3 xak yacth Merabonusma. [loustue merabonmusma. [lonstue OnocuaTe3a U HOTOCHHTE3A.
CseroBas u TemHoBas (a3sl poTocuntesa. dotocurems. [{ukn KanpBuHa.
[Tonstue o OmocuHTE3e Oenka. DTambl CHHTE3a OenKa: TpaHCKpUMIHs, TpaHcusus. [lonsrue
antukonona. Akmentopsas yacte PHK. Tunet PHK: TPHK u uPHK. ITonsatue nonucomsl.
[Tonsatue o Owonormyeckum pacuierieann. ATD, AM® u AJI®. AspobHOEe IbIXaHHE.
beckuciaopoaHblii 3Tan KJIETOYHOTO JIBIXAHMS, WIHM TJIMKOIU3. KucnopoaHblid 3Tan KIETOYHOTO
neixanus. uka Kpeo6cea.
OmnacHocTh monuMmepHoro mycopa. lIpobmema yctoliumBoro pasBuTusi. ['naBHble (hakTOPBHI
JIerpajlaliuy ¥ paloHbl UX nposiBiaeHUs. Mojenu pa3BUTHS MuUpa. DKOJIOTHs U HOBOE BO33PEHUE
Ha KynbTypy. Kputepun pa3zBUTHS KyJIbTYpBI.
OO6o0mieHne ¥ cucTeMaTH3alys 3HAHUA O CTPYKTYPHBIX YPOBHSX J>KMBOM MaTepuu. Bumbl
Onopa3zHooOpas3usi: BHUIOBOE, T'€HETUYECKOE, JKOJIOTHYecKoe, reorpaduyueckoe, COLUaIbHO-
ATOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o0menre U cucTeMaTu3alus 3HaHWM 10 YpPOBHSIM OpraHU3allud KUBOW MaTepHH:
OpraHM3MEHHOM, KIJIETOYHOM U MOJIEKYJIsipHOM. MToroBast olleHKa 3HAaHUH METOAOM
OMOJOTUYECKOTO TECTHPOBAHHUSI.

Ilnanupyemblie pe3yJbTAaThl OCBOCHHS Y4e0OHOI0 MpeaMeTa
OcBoenne y‘IC6HOFO npeameTa «buonorusy» Ha YPOBHE OCHOBHOTO o61uer0 O6pa3OBaHI/IH
JOJIDKHO obecrneunBaTh JOCTHIXXCHUC (01(571474:0)11170,€ JINYHOCTHBIX, MCTaIIPEAMCTHBIX n
MPEAMCTHBIX O6pa3OBaTeJ'H:>HLIX PE3YyJIbTATOB:

JUYHOCTHBIE PE3Y/IbTATHI

Ilampuomuueckoe socnumanue.

* OTHOIIEHUE K OMOJIOTHM KaK K BaKHOM COCTaBJIAIOIIEH KyJIbTYpPbI, FOPAOCTh 33 BKJIAJ
POCCHUHCKHUX U COBETCKHUX YUYEHBIX B Pa3BUTHE MHUPOBOM OHONOrmueckoi Hayku. I'paknaHckoe
BOCIIUTAHUE:

* TOTOBHOCTb K KOHCTPYKTMBHON COBMECTHOM JEATEIBHOCTH IIPU BBINOJIHEHUU
UCCJICIOBAHUM U NPOEKTOB, CTPEMJICHUE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIH. J[yXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTb OLICHUBATh IIOBEACHUE U MOCTYIIKU C ITO3ULMU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTUYECKOHN KYIbTYPHI;

* IOHUMAaHNE 3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa ACATEIBHOCTH YEJIOBEKA B MEIUIMHE
1 OMOJIOTHH. DCTETUUYECKOE BOCTIUTAHUE:!

* T[OHMUMaHUHE pPONM OHOJOrMH B  (POPMHUPOBAHUM  ICTETHUECKOW  KYIBTYpHI
JUYHOCTH. [{enHocmu Hay4Ho20 NO3HAHUAL:

* OpHMEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX TIpEICTaBI€HUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aHUMOCBS3AX 4YeNOBEKa C MPUPOJHOM U COLMAIBHOMN
cpenoi;



* IOHUMaHKUE POJIM OMOIOTHYECKON HAyKU B ()OPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pa3sBUTHE HAaydyHOW JIIOOO3HATEIBHOCTH, HHTEpeca K OMOJIOTMYECKOM HayKe, HaBBIKOB
HCCIIE0BATENIBCKON 1EATEIIHOCTH.

Dopmuposanue Kyibmypbi 300p06bsi.

* OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBBIO M YCTaHOBKAa Ha 370pPOBBI 00pa3
KHU3HU (310pOBOE IHUTAaHUE, COOIIOAECHNE THIMEHNYECKUX MPaBUWI U HOPM, cOalaHCUPOBAHHBII
PEKUM 3aHIATUN U OTIbIXA, PEryssipHas GU3NUecKasi aKTHBHOCTD);

* OCO3HaHHUE MOCJIEICTBUNA U HENPUATHE BPEIHBIX NPUBbIUEK (YHOTpeOsIeHne alKoros,
HApKOTHKOB, KypeHHe) W UHBIX (popMm Bpena anst (PU3UYECKOTO M MCUXUYECKOTO 370POBBS; ©
coOurofieHre mpaBuil 0OE30IIaCHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOrO IIOBEICHUSA B
MIPUPOJHOM CpelIE;

* c(pOPMHUPOBAHHOCTh HaBbIKA peQUIEKCUH, YIPABIECHHE COOCTBEHHBIM MOLMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acCTHE B PELICHUU NMPAKTUYECKUX 3ajau (B paMKaX CEMbH, LLIKOJIbI, FOPO/Ja,
Kpas) OWOJIOTMYECKOM U 93KOJOrMYECKOW HAINpaBIE€HHOCTH, HMHTEPEC K MPAKTUYECKOMY
U3YYEHHUIO NPOQECCUi, CBA3aHHBIX C OMOIOTHEM.

IKonoeuueckoe socnumaHue:

* OpHEHTallMs Ha NPUMEHEHNE OMOJOrMYECKUX 3HAHUN IPU pEIIeHUHU 3a]ad B 00J1acTu
OKpYXKarolllel Cpeibl;

* OCO3HAHME SKOJIOTMUECKUX MPOOJIEM U IyTeH UX peIIeHHUS;

* TOTOBHOCTb K YyYaCTHIO B IIPAKTHYECKOM  JEATEIBHOCTH  JKOJIOIMYECKON
HaIIPaBJIECHHOCTH.

Adanmayusa obyualowjecocs K USMEHAIOWUMCA YCI0BUAM COYUANLHOU U NPUPOOHOT
cpeoul.

* aJICKBAaTHAs OLICHKA U3MEHSIOUINXCS YCIOBUA;

* MPUHATHE peleHUs (MHIMBUIYyaJbHOE, B TPYIIE) B H3MEHSIOLIMXCS YCIOBHUAX Ha
OCHOBAaHMHU aHaJM3a OMOJIOTMYECKOW HH(POPMALINY;

* [JIJAHUPOBaHUE JEWCTBUN B HOBOW CHUTYyallUM HAa OCHOBAaHUU 3HAHUN OMOIOIMUYECKHUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHble NO3HABATE/IbHbIE 1€fICTBUA

basosvie nocuueckue deticmeus:

* BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE INPU3HAKH OHMOJIOIMYECKUX OOBEKTOB
(stBIIEHUN);

* YCTaHaBJIMBaTh CYUIECTBEHHBIH NPU3HAK KiIacCU(UKAIUKU OHOJIOTMYECKHX OOBEKTOB
(BJIEHMI, TMPOLIECCOB), OCHOBAaHUS Ui OOOOLIEHUS M CpPaBHEHMS, KPUTEPUH MPOBOJUMOIO
aHayM3a; C Y4YETOM MPEAJIOKEHHON OMOJIOrMYecKOd 3aJaud BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYHUS B paccMaTpUBaeMbIX (akTax W HaONIONCHUAX; MpeAsaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

* BBIBIATH JeUUUTBl WH(GOPMAIMK, JaHHBIX, HEOOXOJMMBIX I PELICHUS
MOCTAaBJICHHOM 3aJ1a4H;

* BBISIBJISITH MPUYUHHO-CIICICTBEHHBIC CBSI3U MPU W3YYCHUU OUOJIOTUYECKUX SBICHUN U
IIPOLIECCOB; JIeNaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX U MHAYKTUBHBIX YMO3aKI/IIOUEHUH,
YMO3aKTIOUYEeHUN TI0 aHAJIOTHH, (DOPMYIUPOBATH TUTIOTE3BI O B3AUMOCBSI3AX;

* CaMOCTOSITETLHO BBIOMpATh CMOCO0 pereHus: ydeOHOM OWOJOTHYeCKOW 3aaadu
(cpaBHUBaTh HECKOJBKO BAapHAHTOB pEIICHUS, BBHIOMpPATh HauOoJee MOAXOIAIINN C yd&€ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;



* popmynrpoBaTH BOMPOCH], GUKCUPYIONINE PA3PHIB MEXKY PEaThbHBIM U JKEeNIaTeIbHBIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATh HICKOMOE U JTAHHOE;

* GopMUpOBaTH THIMOTE3y 00 UCTHHHOCTU COOCTBEHHBIX CYXICHH, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHEHHUE;

* IPOBOJIUTH IO CAMOCTOSATENBHO COCTABICHHOMY IUIaHY HAOJIOJICHHE, HECIIOKHBIH
OMOJIOTUYECKHUI IKCIEPUMEHT, HEOOJBbIIOE MCCIEIOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
Ouonornyeckoro o0beKkTa (mpolecca) H3y4YeHHs, NPUYMHHO-CICJICTBEHHBIX CBs3eH W
3aBUCUMOCTEH OMOJOTHYECKUX 0OBEKTOB MEXKYy COOOiA;

* OIICHUBATh HA MPUMEHUMOCTH M JJOCTOBEPHOCTh HMH(OPMAIIUIO, MOTYICHHYIO B XOJE
HAOJI0/ICHUS U SKCIIEPUMEHTA;

* caMoCTOoATeNbHO (opMynupoBarh O0OOOIIEHHS ¥  BBIBOJBI IO  pPE3yJIbTaTaMm
POBEAEHHOTO HAOIIOCHUS, IKCIIEPUMEHTA, BIaJeTh HHCTPYMEHTAMHU OLIEHKU JIOCTOBEPHOCTHU
MOJTYYEHHBIX BBIBOJIOB M 000OIICHUI;

* IPOrHO3MPOBATh BO3MOKHOE JallbHEHIIee pa3BUTHE OMOJIOTHYECKHUX IMPOLIECCOB U UX
MOCJICACTBYSI B aHAIOTUYHBIX WJIH CXOJHBIX CUTYAIUSX, 4 TAK)KE BBIABUTATH MPEATIOIOKCHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Paboma c ungopmayuen:

* MPUMEHATH pa3jMYHbIe METOAbl, MHCTPYMEHTBHl W 3alpoChl MPH TOUCKE U OTOOpE
Oumosnornveckoi MHMOOPMAIMK WM JAHHBIX W3 UCTOYHHKOB C YIETOM IMPEIJIOKEHHOW YIeOHOM
OMOJOTHYeCKON 3a7auu; BHIOUPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HH(OPMAIIUIO PA3TMYHBIX BUOB U (DOPM IPEICTABICHHUS;

* HAXOJIUTh CXOJHBIC apPTyMEHTHI (MMOATBEPKAAIOIINE UIH OMIPOBEPTAOIINE OJIHY U TY K€
UJICI0, BEPCHUIO) B PA3IMIHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX

* CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMy IMpeacTaBieHUs HHoOpManuu U
WLTIOCTPUPOBATH peliacMble 3aa4d HECIIOKHBIMU CXEMaMH, JTuarpaMMaMi, HHOU Tpadukoi 1
UX KOMOUHAIUSIMU;

* OIICHUBATh HAJAEKHOCTh OMOJIOTHYECKON HH(POPMAIIMH TT0 KPUTEPHUSIM, TPEI0OKSHHBIM
yUuTeNeM UM cPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO;

* 3aIIOMUHATH ¥ CHCTEMAaTU3UPOBATh OMOJIOTHIECKYI0 HH(OPMAITHIO.

Vuueepcanvhvie kommyHuKamusHvle oeticmeus

Obuwenue:

* BOCIpPUHUMATh H (GOPMYITUPOBATH CYKIEHUS, BbIpaXaThb OSMOIUU B IMPOLECCE
BBITIOJTHCHHSI PAKTUICCKUX U JTA0OPATOPHBIX padoT;

* BeIpaXKaTh ce0s (CBOIO TOUYKY 3PEHHUS) B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

* pacrio3HaBaTh HEBEPOAIBHBIC CPEJCTBA OOIIEHUS, MOHUMATh 3HAYCHHE COIMATHHBIX
3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUTKH KOH(MDIUKTHBIX CUTYallUd U CMSIT4aTh KOH(MIUKTHI,
BECTH TIEPETOBOPHI;

* IOHMMATh HAMEPEHUS JIPYTHX, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOH Gopme popMyIupoBaTh CBOU BO3PAKEHHUS,;

* B XOJi¢ JIuajora W/WiIW JIUCKYCCHH 3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOit
OMOJIOTUYECKON TEMBI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha PENICHHE OMOJIOTHISCKOM 3a/1a4u U
nojjepkaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

* COIMOCTAaBJISITH CBOM CYXKICHUS C CYXJACHHSIMH JPYTHX YYaCTHHUKOB JIMAJIOTa,
0OHapyXUBaTh pa3IUn4Ke U CXOJCTBO MO3UIIHIA;

* TyONMYHO TIPEJCTABIATh PE3yJIbTaThl BBITOJHCHHOTO OWOJIOTHYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOCKTA);

* CaMOCTOSITEIBHO BBIOMpaTh (POpMAT BBICTYIUICHHS C YYETOM 3a7ad TPE3CHTANUU U
O0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE M MUCbMEHHBIE TEKCTHI C
WCIIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

Cosmecmuas dessmenbHOCMb (COMPYOHULECBO):



* MIOHUMATh U UCIOJIb30BAThH MPEUMYIIIECTBA KOMAaHIHON U WHAWBUIYAIBHON pabOThI pH
PEIICHNN KOHKPETHON OMOJIOTHYECKOM TTPOo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPYyNIoBBIX (GOpM B3aUMOJICHCTBHS NIPU PELICHUH IOCTABICHHON y4eOHOH 3a/1a4H;

* IPUHUMATH 1L[EIb COBMECTHOMN JIE€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS 1O €&
JOCTIDKEHUIO:  paclpeliesiaTh pOJIM, JOTOBapUBaThCA, OOCYKIaTh TPOLIECC W pe3ysbTar
COBMECTHON paboOThl; yMETh 0000IIaTh MHEHHS HECKOJbKUX JIIOJEH, MPOSBIATH T'OTOBHOCTh
PYKOBOJIUTb, BBITIOJIHATH MOPYYEHUS, TOTIMHATHCS;

* [JIAaHUPOBATh OPraHU3alMI0 COBMECTHOW Pa0OTHI, OMPENENATh CBOIO poyib (C Yy4ETOM
IPEIIOYTEHUN M BO3MOXHOCTEH BCEX YYACTHHUKOB B3aUMOJICHCTBUS), pacHpelelsiTh 3aJauu
MEXy WICHAMH KOMaHbl, y4aCTBOBAaTh B I'PYMIOBBIX (opmax paboTel (0OCykaeHHS, OOMEH
MHEHHSMHU, MO3TOBBIE IITYPMBI U HHBIC);

* BBIMOJHATH CBOIO YacTh PadOThI, JOCTUIaTh KAa4ECTBEHHOI'O pE3yJbTara IO CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTUMU YICHAMHU KOMaH/bI;

* OILIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMIA MPOJIYKT [0 KPUTEPHUSIM, CAMOCTOSITENIEHO
c(OpMYITMPOBAHHBIM YYACTHUKAMHU B3aWMOJICHCTBHS; CpPaBHHBATH PE3YyJIbTAaThl C HCXOIHOU
3ajaueid M BKJIAQJ KaKJIOTO 4jeHa KOMAaHIbl B JOCTH)KEHHE PE3yNbTaTOB, PasleisTh cdepy
OTBETCTBEHHOCTH U MPOSBIISTh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA MEpe]] TPYIIION;

* OBIAJAETh CHCTEMOHN YHHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JIEHCTBUH, KOTOpas
oOecrieunBaeT CPOPMHPOBAHHOCTH COIHMAIBHBIX HABBIKOB M HSMOLMOHAIBHOTO WHTEIUICKTA
o0OyJaronuxcs.

Ynueepcanvnuie pecynamuenwvie oeiicmeusn

Camoopeanuszayusi:

* BBISBJISITH MPOOJIEMBI ISl PEHICHUS! B KU3HEHHBIX U YYEOHBIX CHTYaLUSAX, HCIOIB3YS
OMOJIOTUYECKIE 3HAHMUS;

* OPHEHTUPOBATHCS B PA3JIMYHBIX IOAXOJAaX MPHUHATUS PEIICHUH (MHAWBUIYAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEILICHUH IpyIoi);

* CaMOCTOSITEJIbHO COCTABJISITh QITOPUTM pELIeHMs 3a/auu (WIM €ro 4acTh), BIOHMpATh
crnoco0 pemieHus ydyeOHOH OHONOrMYeckod 3afauyd ¢ y4y€TOM HUMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MpeIaraéMble BapUaHThl PEIICHUH;

* COCTaBIATH IUIAH AEUCTBUH (MJaH peayu3allii HAMEYEHHOTO ajropuTMa pelIeHus),
KOPPEKTHPOBATh TIPEIJIOKECHHBIH AITOPUTM C YYETOM TIOIYYEHHUS HOBBIX OHOJOTHUYECKUX
3HaHUH 00 N3ydyaeMoOM OHOJIOTHYECKOM OOBEKTE;

* JIe7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxoumpons (pegrexcus):

* BJIAJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAINH U peIICKCUN;

* JaBaTh a/ICKBATHYIO OLICHKY CUTYallMM U MpeaaraTh MjiaH e€ U3MEeHEHUS;

* YYHTBHIBATH KOHTEKCT W TPEIABUAETh TPYTHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH TpPHU
pemieHMH y4eOHOW OMOJIOTMUECKOW 3aJayM, aJalTHpPOBaTh pelleHHe K MEHSIOUIMMCS
00CTOATEILCTBAM;

* 00BSACHATH MPUUMHBI JOCTHKEHUS (HEAOCTHKEHHS) PE3YNIbTaTOB JIeATEIbHOCTH, J1aBaTh
OIIEHKY NTPHOOPETEHHOMY OMBITY, YMETh HAXOIUTh TO3UTUBHOE B TIPOHM3OIIE/IICH CUTYaIlNH;

* BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHUBIINXCS CUTYAIlUH, YCTAHOBJIEHHBIX OIMOOK, BO3HUKIIUX TPYIHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIU U YCIOBHUSIM.

IOMOYUOHAIbHBLI UHMENTIeKI.;

* pa3nu4aTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMHU SMOLUSAMU M SMOLUSAMH JIPYTHUX;

* BBISIBJIATH M aHAIM3UPOBATH MIPUYHUHBI AIMOITHIA;

* CTaBUTH ceOs HAa MECTO APYroro 4ejJoBeKa, MIOHUMATh MOTUBBI U HAMEPEHUS APYTroro;

* PETYIMPOBATH CIIOCOO BBIPAYKEHHSI SMOIIUH.

Ipunsmue cebs u Opyaux:

* OCO3HaHHO OTHOCHUTbHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

* IPU3HABATH CBOE MPABO HA OMIMOKY U TaKOE K€ MPaBo JPyroro;



* OTKPBITOCTH ceO€ W JPYruM; * OCO3HABATh HEBO3MOXXHOCTh KOHTPOIUPOBATH BCE
BOKPYT;

* OBJAJIETh CHCTEMON YHUBEPCAIbHBIX YYEOHBIX PETYISTHUBHBIX JCUCTBUN, KOTOpas
obOecrieunBaeT (OPMUPOBAHHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3UIUSA
JUYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH (yNpaBicHHs COOOW, CaMOIUCIMILIAHBL,
YCTOHYHMBOTO MTOBEACHHUS).

Ilpeomemnvimu pezyromamamu u3zyuenus npeomema «buonocua» 6 10 knacce
AGNAIOMCA CNleOyIoujue YMEHUA:

1) chopMupoBaHHOCTH MPEICTaBICHUM O POJIM U MecTe OMOJIOTMH B COBPEMEHHOMN
HAyYHOW KapTUHE MHUpPA; MOHUMAHUE pOJH OHOJOTHH B (OPMHPOBAHUHM KpYyrozopa W
(GyHKIIMOHAIBHOU IPaMOTHOCTH YeJIOBEKa ISl pEelIeHHs] MPAaKTUYECKUX 3a/1a4;

2) BJIaJIecHHE OCHOBOIOJATAIONIMMHU MOHATUSAMHU U MPEACTABICHUSIMU O KUBOU MPHUPOJIE,
e€ ypOBHEBOM oOpraHu3alii ¥ OBOJIOIMH;, YBEPEHHOE TMOJIb30BaHHE OHMOIOTHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiajeHHe OCHOBHBIMM METOJAaMH HAyYHOTO TO3HAHMS, UCIOJIb3YEeMbIMU IPU
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKMBBIX OOBEKTOB M OKOCHCTEM: OIHMCaHHE, H3MEpEHHE,
MpOBeJICHNE HAOMIOACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

4) chopMUPOBAHHOCTh YMEHHUI OOBSICHATH PE3yIbTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTUYECKUE 3aauu;

5) chopmupoBaHHOCTE COOCTBCHHOW IIO3MIIMU [0 OTHOIICHHIO K OHOJOTHYECKON
uH(pOpMaIH, TOTy4aeMOU U3 Pa3HbIX UCTOUYHUKOB, K TTI00aTbHBIM SKOJOTHUYECKUM MpodieMam
U TIYTSIM UX PEIICHUSI.

Ilpeomemuvimu pesynomamamu usyuenus npeomema «buonocuay 6 11 knacce
AGNAIOMCA CNledyloujue YMeHUus:
OObsicHATH:  ponb Ouonoruu B (OPMHUPOBAHMM  HAYYHOIO  MHMPOBO33PEHMS;  BKJIAJ
OMOJIOTNYECKUX TeOpUi B (POPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHHBI MHpA;
€MHCTBO >KMBOW M HEXUBOU MPUPOABI, POJICTBO KUBBIX OPraHU3MOB; OTPULIATEIBHOE BIHSIHUE
QJIKOTOJIsI, HUKOTMHA, HAPKOTMUYECKHUX BEIIECTB HAa Pa3BUTHE 3apOJBbIIIA YEJIOBEKA; BIUSHUE
MyTareHOB Ha OPraHM3M YEJIOBEKA; B3aMMOCBSI3U OPraHU3MOB U OKPYXKaroIle cpeibl; MPUIHHbI
IBOJIIOLINN;
Pemate snmeMeHTapHble  OMOJIOTMYECKHME  3a/Jayd; COCTaBIATh  AJIEMEHTApHBbIE  CXEMbI
CKPEIIMBAHUS U CXEMBI [IEPEHOCA BEUIECTB U YHEPTUU B IKOCUCTEME;
OnuceiBath 0co0eii BUaa Mo MOP(OIOTUIECKOMY KPUTEPHIO;
BbisiBisATE  mpucnocoONeHuss OpraHu3MOB K CpeAe OOWTaHMs, HCTOYHUKM MYTareHOB B
OKpYXKarolllel cpejie, aHTPOIOTe€HHbIE U3MEHEHHSI B 9KOCUCTEMaX CBOEM MECTHOCTH;
CpaBHMBaTh: OMOJIOTHYECKHE OOBEKTHI, TPOIIECCHI U JIeTaTh BIBOABI HA OCHOBE CPABHEHUS;
AHaIM3upoBaTh U OLEHUBATh PA3IMYHbIE TUIIOTE3bI CYLTHOCTU JKM3HH, MPOUCXOXKICHUS KUZHU
U 4YeloBeKa, TIJI00ajbHbIE HJKOJIOTHYECKHE MPOOJIEeMbl M MYTH HX pPELIeHMs, IOCIeACTBUSA
COOCTBEHHOM JIEATETLHOCTH B OKPY KAIOIIEH Cpejie;
Haxonute uHpoOpManuio O OHOJIOrMYECKMX OOBEKTaX B PA3IMUYHBIX HCTOYHUKAX (yueOHBIX
TEKCTax, HAyYHO-TIOMYJIIPHBIX W3JIaHUSAX, KOMIIbTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeTa) u
IIPAKTUYECKH UX MCIIOJIb30BaTh;

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (35 HACOB)
Ha3zeanue pazoena Tema ypoxa Ocnoenoie uowt Hcnonvzosanue
oeamenbHoOCmu 0bopyoosanus
odyuarouuxcs uenmpa




«Touka

Pocmay
Beeoenue 6 kypc| 1. Copepxanue wu | CinymaHue 00BSICHCHU I
oowen ouonocuu (4 | crpykrypa Kypca | y4uTes.
u). o0mieit 6uonorun. | CamocrositenbHas padoTa ¢
OcHOBHBIE  CBOWCTBA | Y4COHHUKOM.
KU3HU.
2.YpoBHH DNEeKTPOHHBIE
. | Pabora ¢ pasmaTouHbIM
OpraHM3ali  >KUBOM TaOJINLIBI
MaTepUajIoM.
MaTEpPHUH. . | TTaKaThI.
Cnymianue 00BSICHEHU I
YUUTEIA.

CamocTosiTenpHas padboTa ¢
y4eOHUKOM.

3.3HaueHue Cnymanue 00BSICHCHUI
MIPAaKTHYECKOU YUUTEI.
ouosiornu.  Metoasl | CamocTosiTeNbHAs paboTa ¢
OMOJIOTrMYECKUX Y4EOHUKOM.
HCCIICIOBAHUIA. OTt6op u CpaBHEHHE
Marepuajga 1o HEeCKOJIbKUM
UCTOYHUKAM.
4. JKupoii wmup u | Cnymanue 00BsICHEHU I
KYJIbTypa. YUUTEIIS.
CamocTosiTenpHas padboTa ¢
Y4EeOHUKOM.
Pa6ora ¢ kaproukamu.
Pabora B mapax.
Buocghepnorit yposensv | 1.Yuenue o | Cnymanue 00BSICHEHU I
acuznu (7 u). ouocdepe. YUUTEIS.

Pabota B mapax.
Pabora B rpynmnax.

2. IlpoucxoxineHue
YKUBOT'O BEILIECTBA.

PabGora ¢ pa3zgatodHbIM
MaTepUajIoM.

Cnymanue 00BsICHEHU I
YUUTEIS.

CamocrodrenbHas paboTa ¢
y4eOHUKOM.

3. buonornueckas
IBOJIIOIIHSI B Pa3BUTHHU
ounochepsl.

Caymanue 00BsICHEHU I
YUUTETIS.

CamocrodrenbHas paboTa ¢
y4E€OHUKOM.

Pabora ¢ kapToukamu.
Pabota B mapax.

Pab6ora B rpymnmax.
ITonroroBka K
KOHTPOJILHOHU paboTe.
[ToBTOpEHME NTPONUIEHHOTO
MaTepHaa.

4. KonTponbHas
pabora Ne 1.

Pemmenne 3aJaHul
KOHTPOJILHON paboTHI.




5. buocdepa kak | Ciymanue 00BsICHEHUH | DIeKTpOHHBIE
riio0aapHas YUHUTEIIA. TaOJIUIIBI u
JKOCHUCTEMA. Pewenue 3anau. IIJIaKaTBhI.
KpyroBopor Bemects | PaGoTa B mapax.
B IIPUPOJIE. OcraBnenue kiacrepa.

Pa3bop kiactepa y 1ocku.
6. YenoBek  Kak

PaGora ¢ pa3zgatodHbIM
KUTEIb Ouochepsl M

. | MaTepuagoM.

Cro CBA3b € IPUPOJIOH. Cnymanue 00BsiICHEHU I

YUUTEI.

CamocTosiTenpHas padboTa ¢

y4eOHHUKOM.
7. DKOJIOTrH4eCKHe P Pabora c

abota Cc pa3IaTOYHBIM

(hakTophI u 1704 MATEPHAIIOM. repOapHbIM
3Ha4YCHUE. Cirymanue oGnsicremii | MATEPHATOM

YUUTEIS.

CamocTosiTenpHas padboTa ¢

y4eOHHUKOM.

buozeoyenomuuecxkuni | 1. buoreouneno3 kakx | Pabora B napax.
ypoeenb scusznu (8 u). | 0ocoObIit ypoBeHb | PaGora B rpynmax.

OopraHu3anu >ku3HH, | Pabota ¢ yueOHHKOM.
OHO0- ¥ SKOCUCTEMA. PaGora ¢ pa3marodHbIM

MaTepHuajoM.

3anonHeHue CBOJTHOM

TaOJIHIIBI.
2. Crpoenue u | CocraBnenue DNEeKTPOHHBIE
CBOMCTBa OMOTeO01IeHO30B. TaOIUIIBI u
OuoreoreHo3a. Paz6op crpoenus BI'LI. TJIaKaThI.

Pa6ora B rpymnmnax.

Pabota no kaproukam.
3. JJaboparopHast Pa6ora B mapax. [Mudposas
pabora No 1. Pabota c repbapusimu. nmaboparopusi 1O
«IIpucnocobnennocts | BrisiBnenue IKOJIOTHH (JATYUK
pacteHuii u 3aKOHOMEPHOCTEH OCBEIICHHOCTH,
AKHUBOTHBIX K IPUCTIOCOOTEHHOCTH BJIQKHOCTHU u
YCIIOBHSIM KH3HH B pacTeHWil W JKMBOTHBIX K | TeMIIEpaTyphl)
JECHOM YCJIOBUAM XHM3HM B JecHoM | PaGora c
OHOreo1eHO3e. BI'L». repOapHbIM

dopmMmynupoBaHHe BHIBOJOB | MaTepHAIOM

110 JTabopaTopHOM padoTe.

4. CoBMecTHAS KU3HD
BUJIOB B
OHMOreOIEHO3E.

Ciymanue 00BSICHEHU I
YUUTEIS.

Pabota ¢ yueOHUKOM.
Pabora  mo y4eOHBIM
KapTam.

[Toaroroska K

KOHTPOJIbHOU paboTe.

5. KonTponbHas
paborta No 2.

Pemenue 3aJlaHuE
KOHTPOJIbHOU PabOTHI.




6. [TpuunHel
YCTOMYMBOCTH
OMOTEO1IEHO30B.
AHanu3 KOHTPOJIbHOMN
paboTHL.

Pabora B rpymnmax.
Pabota ¢ yueOHUKOM.

PaGora ¢ pa3zgarodHbIM
MaTepHajoM.

Ananus KOHTPOJIbHOU
paboTHI.

Hcnpasnenune OLINOOK,
JOTYIIICHHBIX Ha

KOHTPOJILHOU paboTe.

7. 3apoxnaenue U | PaGora B rpynmax. DNEeKTPOHHBIE
CMEHa Pabota ¢ yueOHUKOM. TaOJIU LB u
OHMOTEOIIEHO30B. PabGora ¢ pa3gaTodHbIM | IJIAKaTHI.
MaTepUaIoM.
8. Coxpanenue | Pabora B mapax. Hudposas
paznooOpazusi  BI'Ll. | PaGoTa B rpynmax. nmaboparopusi 1O
DKOJIOTHYECKHE Cnymanue 0o0BsicHEHUH | ’KoIOTHH
3aKOHBI YUUTETIS.
npupoaonons3oBanus. | Pabora ¢ mpobieMHbIMU
BOIIPOCAMH.
OO6cyxeHrue OTBETOB.
Honynayuonno- 1. Bun, ero kpurepun | Ciymanue o0bscHenuit | Pabora c
6u0060Il Ypo6eHs | U CTPYKTypa. YUUTENS. repOapHbIM
aocusnu (16). CamocTosTenbHas paboTa ¢ | MaTepraiom
Y4EOHUKOM.
Pabora ¢ kapToukamu.
2. JJaboparopHast Pa6ora B mapax. [Mudposas
pabora Ne 2. Pa6ora c repbapusimu. naboparopust 1O
«Mopdoonoruueckue | PaGora 1O | 9KOJIOTUH (AATYMK
KPUTEPHH, MOP(OJIOTHIECKUM OCBEIICHHOCTH,
UCTOJIb3yeMble TIPU KPUTEPUSIM. BIQXKHOCTH u
onpezeneHuu BUAOB». | Pabota Ha omnpeneneHue | TeMieparypbl)
BUJIOB. Pabora C
dopmynupoBaHKe BHIBOJOB | TepOapHBIM
110 J1abopaTopHoi paboTe. | MarepuasIom
3. llonymaumst kak
o yrn PabGora ¢ pa3gaTodHbIM
opMma
p MaTEepHATIOM.
CYIIECTBOBAaHUS BHJA, .
Caymanue 00BsICHEHU I
ocobasi reHeTHYecKast
YUUTETIS.
cucTeMa U OCHOBHas
CamocrodrenbHas paboTa ¢
€IMHUIIA YBOJTIOIUH.
y4eOHUKOM.
4. BunoobpazoBaHue DNEKTPOHHBIE
PabGora ¢ pa3gaTodHbIM
- nporuece TaOIHITBI u
MaTEepPHATIOM.
BO3HUKHOBEHUS . | TJTaKaThl.
Caymanue 00BsICHEHU I
HOBBIX  BHJIOB  Ha
YUUTETIS.
3emie.
CamocrodrenbHas paboTa ¢
y4eOHHUKOM.
5. Oransl | Pabota ¢ pa3gaTroyHbIM | DJIEKTPOHHBIC
MIPOUCXOXKACHUS MaTepUajIoOM. TaOJINLIBI u




YyenoBeKa. Pabora ¢ kaproii ypoka. I[1JIaKaThI.
3akperuieHue 3HaHUW MO0
TEME.
IToaroroska K
KOHTPOJILHOU paboTe.
6. Koutposnbnas | Pemenue 3a/IaHUI
pabota No 3. KOHTPOJILHON PaOOTHI.
7. YemoBek kak | Pabora ¢ pa3maTouHbIM
YHHUKAJIbHBII BUJ] [ MaTepuaiom.
KHUBOM npupobl. | PaboTa ¢ kapToii ypoxa.
AHan3 KOHTPOJIbHOW | AHaIM3 OmMOOK,
paboThI. JIOTYIIEHHBIX Ha
KOHTPOJIbHOM pabore.
8. Ucropus pazsutusa | Cioymanue 00BSICHEHU I
SBOJIIOIIMOHHBIX UJICH. | yuuTens.

CamocrositenbHast padbora ¢
y4eOHUKOM.

OTt60p u CpaBHEHHUE
Marepuaia 1o HEeCKOJIbKUM
VCTOYHUKAM.

9. CoBpemeHnHoe
ydeHue 00 IBOIIOLUY.

PaGora ¢ pa3marouHbIM
MaTepHajoM.

Crnymianue 00BSICHEHU I
YUUTEIIS.

CeMmuHapCKOE 3aHATHE.

10. Pesynbratsl | Pabota ¢ pa3garouHbIM
SBOJIOIMK WM €€ | Marepuasom.
OCHOBHbIE Caymanue 00BsICHEHU I
3aKOHOMEPHOCTH. YUUTETIS.
CeMHUHapCKOE 3aHsTHE.
I11. OcHoBuble | Pabota ¢  paznaToyHbIM
HanpaBJIeHUs MaTepHuasoM.
IBOJIIOLUH. Cnymanue 00BSICHEHU I
YUUTEIS.
CeMmuHapCKOE 3aHATHE.
12. Ocob6ennoctu | Cymanue 00BsICHEHU I
MOITYJISIITUOHHO- YUUTETIS.
BUJIOBOTO ypoBHa | PaGota ¢ mpobieMHBIMU
Xu3HH.  BcemupHas | curyanusmu.
cTpaTerus oxpansbl | Pa3bop mnpemnoxeHuil 1o

MIPUPOJIHBIX BHJIOB.

OXpaHe NPUPOJHBIX BUJIOB.

13. OOGoOmenune u | [loBTOopenue mnpoiieHHOTO

cucTeMaTu3anus MaTepuana.

3HAHUH. Pa6ora B mapax.
CamocTrosTenbHas
paboTta 1O KapTOouKam.
ITogroroska K
KOHTPOJIbHOHN paboTe.

14. OO6oOmenue wu | IloBrOpeHue mpoiaeHHOTO

cucTeMaTu3anus MaTepuana.

3HaHuii 1o  Kypcy | Pabota B mapax.

Onosornuu B 10

CamMmocTosTeabpHas




KJ1acce. paboTa 1O KapTOUKaM.
IToaroroska K
KOHTPOJILHOH paboTe..

15. Urorosas | Pemenune 3aJaHU

KOHTpOJIbHAsi paboTa. | KOHTpOJIBbHOI paboTHI.

16. Amnanus | Pabora Haj ommOKamu.

KOHTpOJIbHOU paboThl. | Pa3zdop 3aaHui
KOHTPOJILHON paboTBHI.

11 KJIACC (34 YACA)
Ha3zeanue Tema ypoka Ocnoenbie euobt Hcnonvzosanue
pazoena oesamenvHocmu 00opyoosanus
06ylmmmuxc;l uenmpa
«Touka
Pocmay
Opzanusmennstii | 1. Opranusmenssiii | Cnymanue oObSICHEHUN YIUTEIIS.
yposeenv orcuznu | ypoBeHb ku3HM U | CamocrosiTenbHas ~— pabota ¢
(17 u). €ro poJib B IPUPOJIE. | YUCOHUKOM.
2. OpraHusm Kak DNEeKTPOHHBIE
Pabota c pa3IaToOYHBIM
ouocucrema. TaOJIU LB u
MaTepHaIOM.
ITpoueccor o ILJIAKaThI.
Caymianue oObsSCHEHUN YIUTEIIS.
KHU3HEIEATEIIbHOCTH
CamocrosrenbHas ~ pabora ¢
MHOTOKJICTOYHBIX
Y4EOHUKOM.
OpPIraHU3MOB.
3. Pasmuoxenue | Caymanve oObICHEHUN YUUTES.
OpPTraHU3MOB. CamocrosrenbHas ~ pabota ¢
OmnogoTBOpeHHE U | Y4EOHUKOM.
€ro 3HaueHHE. OT10o0p ¥ cpaBHEHHE MaTepHaia Io
HECKOJIbKUM HCTOYHHKAM.
4. Pazputue | Cnymanue oObsiCHEHUH yuurtensd. | DIeKTpOHHbIE
opraHusma ot | CamocrositenbHass ~ paboTa ¢ | Tabmuiel u
3apOXKAECHUS JI0 | y4eOHUKOM. IUTaKaTBhI.
cMepTH (oHTOTEeHE3). | PabGoTa ¢ kapToukamu.
Pabora ¢ npe3zeHTanuei.
[IpocMoTp BugeodparMeHTos.
5. U3  wucropuu | Ciaymanue oObICHEHUN YUUTES.
pa3BuTHs reHeTuku. | Pabora B mapax.
Pabota B rpynmax.
Penienne reHeTHYECKHX 3a/1a4.
6. N3meHunBOCTh DIEeKTpPOHHBIE
Pabota c pa3aaToYHBIM
NPU3HAKOB TaOIUIIBI u
MaTepHAaJIOM.
opraHmsmMa ©W  ee . TUTaKaTHI.
Crnymanue oObSICHEHUN yUUTEIS.
THUIIBI. Pabora c
CamocrosarenbHass ~ pabota ¢
repOapHbIM
y4eOHUKOM.
MaTepraiIoM
PaGota ¢ JOMOJHUTENBHBIM
MaTEepPHATIOM.
7. I'enernueckue | Cnymanue oObsICHEHUN yuuTens. | DIEeKTPOHHBIE
3aKOHOMEPHOCTH, CamocrosiTenpHas paborta C | TabmuIIBI u
OTKPBITHIC I'. | yueOHUKOM. TUTAKATBHI.




Mennenem.

Pabota ¢ kapToukamu.

Pabota B mapax.

Pabora B rpymmax.

Penienue reHeTnyeckux 3aad.

8. Jurndpuanoe
CKpEIUBaHHUE.

Crnymranue oObsICHEHUN yUUTEIIS.
Pemmenue mocTaBieHHBIX 3a/1a4.
Pabota ¢ yueOHMKOM.

PaGora B mapax.

Pabota B rpynmax.

Pemenue renernueckux 3amad.

9. Penrenue
TEHETUYECKUX 3a71ad.

Crnymranue oObsICHEHUN yUUTEIIS.
Pemenue renernueckux 3amad.
Pabota B mapax.

Pabota y nocku.

10. JlaGopaTtopHas | Pabora B mapax.
pabora No 1. | Bemmoninenue 3aIaHUI o
«Pemenue PEIICHUIO TeHETUYECKUX 3a/1a4.
IKCIIEPUMEHTATBHBIX
3a]1a4 110 TeHETUKEY.
11. T'eneruueckue DNEeKTpPOHHBIE
Pa6ora c pa3aTOYHbIM
OCHOBBI  CEJICKLIHUH. TaOIHIIBI
MaTepUaJIOM.
Bxnan H. . . IJIAKATHI.
Cnymanue oObSICHeHUN yUUTEINS.
BasuiioBa B
CamocrosiTenbHas pabora c
pa3BUTHE CENEKIINU.
y4eOHUKOM.
12. I'eneruka noxia u | Pabora B mapax. DNEeKTPOHHBIE
HACJIeJIOBaHHE, PaGora B rpynmax. TaOJIUIIBI
CIETIJICHHOE c | Pemienne reHeTMYeCcKUX 3aj1ad. TUTAKaTHI.
MIOJIOM.
13. Pabota ¢ npesenTanmei. DJNEeKTPOHHBIC
HacnencrtBeHHbIe PaGora ¢ yueOHUKOM. TaOIUIBI
00JIe3HU YeTTOBEKA. Pa3bop renermyeckux OoJie3HEH | IJIAKaTHI.
YeloBeKa.
[IpocmoTp BuaeodparMeHToB.
OO6cyx/1eHre oNy4YeHHBIX 3HAHUM.
14. MemuumHckas DNEeKTpOHHbIE
Pa6ora C pa3aTOYHbIM
TeHeTHKa u TaOJIUIIBI
MaTepUajIoM.
JOCTHKCHUS . TUTaKaTHI.
Crnymanue oObSICHEHUN yUUTES.
OMOTEXHOIOTHH.
CamocTosTenpHas pabota c
y4eOHUKOM.
15. TsopuectBo B | Pabota C pa3aaTOYHBIM
KM3HU 4YeJIOBEKA U | MaTepuayioMm.

oO1ecTBa.

Crnymanue oObSICHeHUN yUUTES.
CeMuHapCKOE 3aHATHE.
CocraBneHue npoeKTa.
Tloaroroska K KOHTPOJIbHOU
pabore.

16. KontponbHas | Pemienue 3agaHuii  KOHTPOJIBHOM
pabora Ne 1. paloTHI.
17. HapcTtBo | Ciymanue oObICHEHUM YIUTEIS.

Bupycel. Bupychsbie

PabGora C JOINIOJIHUTCIIbHBIM




3a00JIeBaHMUA. MaTEPUAJIOM.
Ananus CocraieHnue kiacrepa.
KOHTPOJIbHON Paz6op BHUPYCHBIX
paboTHI. 3a0071eBaHUN. DJIEKTPOHHBIC
TAOJUIIBI U TUTAKATHI.
Pabota c BugeodparmenTamu.
Knemounwti l. Knetounsii | Ciymanue oObsICHEHUH yauTess. DJIEKTPOHHBIE
YpOBeHb JHcu3HU | ypOBEHb CamocrosiTenbHas pabora ¢ | Tabmurer
(7 u). OpraHu3aly >KUBOH | y4eOHUKOM. IUTAKATHI.
MaTtepuu u ero poiib | OTOop U cpaBHEHHE MaTepHaia Io
B IIPHUpPOJIE. HECKOJIbKUM HMCTOYHHKAM.
2. Kierka wu ee | Pabora B mapax. Muxkpockor
CTpPOCHHE. Pabota B rpynmax. uudpoBoi,
Opranou bt kak [ CocraBiieHuE ONOPHON TaOIUILIBI. MHUKpOIpenaparsl
CTPYKTypHBIE Cnymanue 0ObSICHeHUN yUUTEINS.
KOMIIOHEHTHI [IpoBepka 3HaHUM.
[IUTOIJIA3MBI.
3. Knerounsiii mukn. | Caymanne 0ObICHEHUH YIUTEIIS. DNEeKTPOHHBIE
Henenue xnerku - | Pabora c MOJIYJIbHBIMU | TaOIUIIBI
MHUTO3 U MEH03. TabIULAMU. IUTAKaThI.
Pa6ora c OHOJIOTUYECKUM
KOHCTPYKTOPOM.
4. Crpykrypa u | Cnymanue OObSICHCHHI YUUTEIS.
byHkuu xpoMocoM. | CamocTosiTeNnbHAS paboTta c
Y4EOHUKOM.
PaGora ¢ kapToukamu.
3. Hcropus
Pa6ora C pa3aTOYHBIM
pa3BUTHS HAYKH O
MaTepUajoM.
KJIETKE. -
Crnymanue oObSICHEHUN yUUTEIs.
CamocTosTenpHas paboTa c
Y4EOHUKOM.
6. Tapmonus u
Pa6ora C pa3aaToYHbIM
11eJIECO00Pa3HOCTh B
N MaTepUajIoM.
YKUBOU MpUpoOeE. C .
TyliaHue 0ObSICHEHUN YIUTEs.
CamocrosiTenbHas pabora c
y4EOHUKOM.
CeMuHapCcKOE 3aHSTHE.
[ToarotroBka K OHOIOTHYECKOMY
TECTUPOBAHUIO.
7.  buosorunueckoe | Pemenue 3aaHU
TECTHPOBaHUE  TIO | OMOJIOTHYECKOTO TECTUPOBAHMS.
riase 2.
Monex uotit | 1.  MonekynspHbliid
OeKyIApHbIL y7Ap PaGora C pa3aaToOYHBIM
08EHb JHCU3HU OBEHb KU3HU:
yp M MaTepUajIoM.
(10 u). 3HAQY€HHE U pPOJib B N
Crnymanue oObSICHeHUN YUUTEIS.
pUpOJIE.
CamocrosiTenpHas paborta c
y4eOHUKOM.
Pabota B rpynmax.
OO6cy>KeHne BOIIPOCOB.
2. OcHOBHBIE DJIEKTPOHHBIE
Pabora C pa3IaTOYHBIM




XUMHUYECKHE MaTEPUAJIOM. TaOIUIIBI
coemHEeHUST kUBOW | Ciymmanue oObsICHEHUN yUUTENs. | TIaKaThl.
matepun. Ctpykrypa | CamocrositenbHas — pabota c
u GyHKIUH | YICOHUKOM.
HYKJIEMHOBBIX Pabora B rpymnmax.
KHCJIOT.
3. [Tponeccrl | Caymanue 0ObSICHEHUH YIUTEIS. DJIEKTPOHHBIE
cuHTe3a B kuBbIX [ CaMocTosiTenbHas — pabota ¢ | Tabnuer
KJIETKaX. Y4EOHUKOM. IJTaKaThI.
OT10o0p 1 cpaBHEHHE MaTepHaia Io
HECKOJIbKUM UCTOYHHKAM.
3arnoyiHeHNe OMOPHOM TaOIHIIBI.
4. [Tpomneccrl | Pabora c pa3gaTOYHbIM | DJIEKTPOHHBIE
OuocuHTe3a Oernka. MaTepuaIoM. TaOIHIIBI
Pemenue 3anay. TUTaKaThI.
Craymanue oObsicHeHH yunTens. | bruomormueckwuii
Pa6ora c OMOJIOTHYECKUM | KOHCTPYKTOP.
KOHCTPYKTOPOM.
5. Monekynspusie | Pabota c pa3IaTOuYHbIM
IIPOLIECCHI MaTEepUaIOM.
pacIIerIeHHUs. Pemenue 3anay.
Craymranue oObsSCHEHUN YIUTEIIS.
Pabota B mapax.
6. Xumuyeckoe | Caymanue oObsICHEHUHN yuuTens. | DIeKTpOHHbIE
3arpsi3HeHue CamocrositenbHast ~ paboTa ¢ | Tabmuiel
OKpY’Karollen cpefpl | ydeOHUKOM. TJTaKaThl.
KaK rnobanpHas | OTOOp U cpaBHEHHE MaTepHaia 1o
IKOJIOTHYECKAs HECKOJIbKUM MCTOYHHKAM.
npobnema.  Bpewms | Cemunapckoe 3aHsiTHE.
IKOJIOTMUECKON Paz6op mpemnoxenuit mo 6opsde ¢
KYJbTYpBI. 9KOJIOTMYECKUMHU ITPOOIIeMaMHu.
7. 3axmouenue: | Ciymanne oObsICHEHUH yuuTesl.
CTPYKTYpHBIE CamocTosTenbHas pabora c
YPOBHU y4eOHUKOM.
opranuzaiuu xkuBoi | OTOOp U cpaBHEHHE MaTepHasa Io
MaTepHUH. HECKOJIbKUM UCTOYHHKAM.
8. O6o06menue | Pabota C pa3aaTouyHbIM
3HAHUM 1O KypCy | MaTepuajioMm.
OHnoJIOTHH 11 | Pemenue 3amauy.
KJiacca. 3akperyieHre 3HaHHi 10 TeMe.
[TonroroBka K  KOHTPOJIbHOMN
pabore.
9. Hrorosas | Pemienne 3amaHuii  KOHTPOJIBHOMN
KOHTPOJIbHAS paboThL.
pabora.
10. Amnanus | McnpasieHnue ommook.
KOHTPOJBbHOU Pa3bop 3amaHmii  KOHTPOJBHOM
paboTBHI. paboTHI.

Crnynranue 0ObsICHEHUN yUUTEIIS.
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