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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit dDexpeparuu, a Takke IOJOXKEHUS O
cnenuduke OMOIOrHH, €€ 3HAYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYeHUH
CYLLIECTBOBAHMS 4e€JIOBEUECKOro oOmiecTBa. COIrIacHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeENIeHbl OCHOBHBIE (DYHKIIMH MMPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NpeNCTaBIE€HHWE O LEesiX, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue II0 pasjeiraM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTepuana ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
polecca, BO3paCTHBIX 0COOEHHOCTEN00Y atOIUXCsl.

B nporpaMMme mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUpPOBAHMM OCHOBHBIX BHUJOB Yue€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3yYCHHUM OWOJIoTMH, Ojaromapss 4eMy B HeEl
POCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze >XU3HH U OEpeKHbIM OTHOILIEHHEM K OKpYXaloUlel NpUpOIHON cpele.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI pEIICHUS PUKIIAIHBIX 3a/7a4, B
TOM 4YHCle: NpOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHOM JESATENbHOCTU YEJIOBEKA HAa COCTOSHHUE MNPUPOJHBIX U



VICKYCCTBEHHBIX JKOCUCTEM. Y CUIICHHE BHUMAaHUs K ITPUKJIAJHOW HAPABICHHOCTH
ydaebHoro mpeamera «bruosorus» MpoauKTOBAHO HEOOXOIMMOCTHIO OOECTeUeHus
YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CHOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecTo. OHa oOecneunBaeT (OPMHUPOBAHUE y OOYYAIOLIMXCS IMPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3HAET
YCIOBHSl  JUIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne 6momoruu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHble MOJOXKEHUS O IpeaHA3HAYEHUHM y4eOHOro IMpeaMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICHUs NOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOT0O B Iporpamme 1o
OHOJIOTUH.

OT6op coxmepkanus ydeOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMblE JIs
dbopMupoBaHus OOmIEH KyJIbTYphl, ONPEACNAIONIME aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPY’KaIOIIeH MPUPOIHON cpesie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JHUYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHA 00
OTJMYUTENBHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu u
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»



BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TUHUU: «buosnorus kak Hayka. MeToabl
Hay4yHOTO mo3HaHus», «KieTka kak Ouonoruueckass cucrema», «OpraHu3M Kak
ouosiornyeckasi cucremay, «Cucrema U MHOrooOpasue OpPraHM4ecKOro MHpPay,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYILIAE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra MW NOPUOOpPETEeHUE YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHne 1eny u3ydeHus ydeOHoro mpeameta «buonorus» Ha 6a3oBOM
ypOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIONIUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIAX, CIyKaIINX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYKAIOIIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUW W ONBITA, MOJYYCHHBIX MpHU
W3y4YEeHUH OHOJIOTHH;

dbopmMupoBaHUe Yy OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTH;

BOCMIUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYUHOT'O MUPOBO33PCHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEeH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUI.



B cucreme cpennero oOmiero oOpaszoBaHusi «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMEeTHOM 00nacTh « ECTeCTBEHHO-HAYUYHbIE MPEIMETHI.

J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
otBoauTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Heneno), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl O3HAHUS KUBOW IPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
u3MepeHue, Kiaaccuukanusi, MOJETUPOBAHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbros, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padoraNel. «Mcmonp30BaHHE pPa3IMYHBIX METOAOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHHU3alUU
YKUBOU MIPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelIeCTB B KieTke. I[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBAa OenkoB. buonornyeckue
GbyHKIUU OEKOB.



®epmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KATalIu3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkumu JmnuaoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormasr — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n gpynkinuu PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIuu.

[{urosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOIEUCTBUSA
uzael u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢bynkuuu. [Ina3zmarnueckas memOpana, e€ ceorictBa U pyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMmemOpannbie opranHounbl kietku: OIIC, ammapar [Nonbmxu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u tiactun. Bunbl mmactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjapa: sjuepHas 000youka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupone», «PacrpeneneHne XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEY.

Tabmuubl u cxembl: «llepuoanyeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJibl BOJbI», «buocunTes 6enka», « CTpoeHrne MOJIEKyJIbl OenKay,



«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne mMoieKyJibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopHas pabota Nel. «M3ydeHwe KaTalIUTHUECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopHas pabota No2. «M3ydeHwe CTpOeHUsI KJIETOK pPaCTCHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiif. Ponbs dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (D)OTOCUHTE3 U CIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHune w ero Buubl. KHUCIOpOOHOE OKHMCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KiIETKe. | '€HEeTHYeCKUid KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle GopMmbl xu3HU — BUpychl. Mcrtopust oTkpbiTus BUpycoB (/1.
N.NBanoBckuit). OCOOCHHOCTH CTPOCHHMS U JKU3HEHHOTO I1MKJIA BHUPYCOB.



bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oymutens CIIN/a.
OOpatHass ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormitacty, «®Potocuntes», «Ctpoenue JIHK»,
«Ctpoenure u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIeCKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oaktepuodaray», «Permmukarusa [JTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Buasl Oecronoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHUE OJIHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CENEKIUU.

[TonoBoe pazMHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBbIe XKeje3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOeHHOCTH CTpOEHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:



npoOJjieHue, racTpytisinus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HENpsaAMoe (IUYuHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOECHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuier u  cxembl: «DoOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE Yy MLBETKOBBIX paCTeHHI», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuit», «Jlenenne kieTku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenne xpomocoMbl», «Knerounwsii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIECKONUTAIIUX U
4enoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOITPENapaThI «CnepMaTo30uIbl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHue KIEeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOl XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabGota Ne3. «HaGmioneHwe MHTO3a B KJIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabora Ne4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpeNapaTax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTrku. Ponbs nuTosoruun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUMT,
HATOIN€HETUYECKUHN, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATHUSA. [ eHeTu4Yeckass CHMBOJIMKA, UCTIOJIb3yEMAasl B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIICHHbIE [.Mennaenem.
MonorubpuHoe CKpenmBaHiue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoyieHus. IlpaBuino JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnob30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.



CueruieHHOE HacjaeAoBaHue Npu3HakoB. Pabota T.MopraHa 1o clerieHHOMY
HACJICIOBAaHUKD TeHOB. HapymeHune cuemieHnss TEeHOB B pe3yJbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

['eHetnka mosia. XpoMOCOMHOE ONpeAesieHue mosia. AyTOCOMBI U MOJIOBBIC
XpoMOCOMBI. ['oMorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

M3meHunBOCTh. BUabl N3MEHYNBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIC NMPU3HAKH U KX
HopMa peakiu. CBolicTBa MOAU(UKAIIMOHHON H3MEHYHNBOCTH.

HacnencTtBenHas, WM T€HOTHIHNYECKAas, H3MEHUYMBOCTh. KoMOHMHaATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTallMoHHas: U3MEHUYMBOCTh. Kitaccudukaiys MyTamuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYuHbBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAJOB B HaclieACTBEHHON n3menunBocty H. 11.BaBuiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'E€HETHKU
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJICKYJISIPHO-TEHETUYECKUH. CoBpemMeHHOE ONPEJICIICHUE FCHOTHUIA;
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TCHETUKH B IIPEAOTBPAICHUHN 1 JICYCHUN TCHETHUSCKUX 3a00JICBaHUMA YeIOBEKa.

JleMoHCTpaum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuiet u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBaHUE U €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOTreHETUYeCKas
OCHOBa», «3aKOH  YHCTOTBHI  ramer», «JlurubpuaHoe  CKpeIIMBaHHUCY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUSI, «Metio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
KUBOTHBIX W 4eJOBEKa», «l'€HeTHKa moyiay, «3aKOHOMEPHOCTH HACIEI0BaHUA,
CUEIUICHHOTO C mnoyiom», «KapuoTumbl uYenmoBeka H KUBOTHBIX», «Buabl



U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopa», «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

ObopynoBanue: Moaenu-anmuIMKauy  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Henonxnoe nomuHupoBaHue», «JlurunOpuaHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHass pabota No5. «/3ydyeHue pesyiabTaTOB MOHOTHOPUAHOIO U
JTUTHOPUTHOTO CKPEIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPETapaTax.

JlaGopaTtopHas pabota Ne6. «3ydenne moauduKarmoOHHOW W3MEHUHNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabota Ne7. «AHanu3 MyTaluil y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabdota Ne2. «CocTtaBieHHWE U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W MPOLECC. 3apOKICHUE CEIICKINU U JOMECTUKAIHS.
VYyenune H. 11.BaBuiioBa 0 HeHTpax MPOUCXOXKACHHUS 1 MHOT00Opa3us KyJIbTYPHBIX
pactenuil. LIeHTpBl NPOUCXOXKACHUS JOMAIIHUX KUBOTHbIX. CopTt, Mmopona,
HITAMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MacCOBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJEKIIMM pAacTeHUW U KUBOTHBIX. OlleHKa 3KcTephepa. bBIM3KOpoACTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TONUIUIONAO0B. JIOCTMKEHHS CENEKIMU PACTeHUM, >KUBOTHBIX W
MHUKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3moB. Kierounas
uHXeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KrnonupoBanne BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkoyioruueckue W dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl MNPOMCXOXKIAEHUS M MHOTr000pa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX



pactenuity, «OTaanéHHas rudpuausamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bEeKThI OWOTexHOMOTHHY, «KIleTouHbIe KYyIBTYpHl W
KJIOHUpOBaHue», « KOHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOI0B M KOPHETUIOA0B TUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

OKCKypcusi«OCHOBHBIE METOJABl M JOCTHXKEHUS CEJICKIUH PACTCHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpeanocbulkKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHuEe 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenscTBa HBoMoOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOW JIETOMMCH, TIEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U pazinnune payH u Gpaop MaTepuKkoB U OCTPOBOB.

OMOpHOIOrHYecKre: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIE,
pPYJIIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKMX MyTeH Yy BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
JnapBUHM3MaA. J[BWKyIIME CHUJIbI 3BOJIOUMU BUIOB 1o JlapBuHY (M30bITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MuxkposBosorus. [lomymnsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lomyJsliMOHHBIE BOJHBI U Jpeid
reHoB. M3onauus u murpanusi.

EctecTBennbiii orbop — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTar 3Bodronuu. Ilpumeps
MPUCIOCOOJIEHUI y opraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.



Bun wu  BumooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonust.  DopMbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxeHne OT HECNEeUHAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anvs. AJIanTUBHAS paJnalysl.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYUHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBaHHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Ununoamanrammm», «OOImas aereHepanus,
«/IBmKymme cuibl 3Bofonuny», «Kapra-cxema wapuipyTta mnyTemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpadpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJENIb «OCHOBHBIC HAIPABICHUS JBOJIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHrE roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb amnmaukauus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Jlabopatopuas pabGora Nel. «CpaBHeHue BHUIOB MO MOP(OIOTHICCKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBIEHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIOIMK. HavanbHbIe 3Talbl
ounosiornyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX



CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. [lepBble KIETKM M KX 3BOJIOLMS.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa U €€ TMEpUOABI: KEMOPHUICKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKNI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30HcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxkeHue 3BOJMoLMH. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK HayKa. PazBuTue mpeacTaBiieHH o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pa3JInyrs YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE ITOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIIecCTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHHM, YenoBek
pasymHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHMsI, 00JIaCcThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlibHAs),  MOHTOJOUIAHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEUECKUX pPAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JleMoHCTpaum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHeduHOM cucTeMbl», «Pa3Burtue
OopraHnyeckoro wmupa», «PacturenpHas kietka», <«KHBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYETOBEKOOOpA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE PaChD).



O6opynoBanue:  mynsiku  «lIpoucxoxaeHue — dyenoBeka»  (OOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300paKeHUs] KaMEHHBIX OpPYAHMM MEpPBOOBITHOTO YeJIOBEKa (KaMHHU-UOMIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KUBOTHBIX M PACTECHUIY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckast pabora Nel. «/3ydeHHne HMCKOMAEMBIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Oprann3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ud ¥ pa3aenbl SKOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. POTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumel = OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koonepauus,
MyTyajiu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HAaueHHE OMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMN: YHCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. J[mHaMuKa 4YACIEHHOCTH MOIYJISILUU U €€ PeryJsIsuusl.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU MOMYJISILUK UHY30pun-TyQenbku», «[IuieBsie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabdota Ne3. «Mopdonornyeckne 0coOOEHHOCTU PACTEHUN W3
Pa3HbIX MECT OOUTaAHUS.



JlabopaTtopHas pabora Ned. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast padota Ne2. «Iloacyér MIOTHOCTH MOMYJISAIUI Pa3HbIX BUIOB
pacTeHu.

Tema 4. Coo01recTBa 1 YK0JOrH4ecKrue CHCTEMBI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
POCTPAaHCTBEHHAsA, Tpoduueckas (muiienas). Buasi-momunantsel. CBsizu B
OHOILIEHO3E.

Okosioruyeckue cucrtembl (d9kocucteMsbl). lloHsitTue 00 »3KocucTeMe H
ounoreoneno3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUHU B IKOCUCTEME.
Tpoduyeckue (mumieBble) YPOBHM OKOCHUCTEMbI. [IMIleBble LMW U CETH.
OCHOBHBIE TIOKa3aTEeIM HSKOCUCTEMBI: OHOMacca, MHPOAYKLHUA. DKOJOTUYECKHUE
OUPAMUJIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBONCTBAa 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupogHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X035HUCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiuMBOoCcTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U.Bepnaackoro o Ouocdepe. I'panuiisl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbL. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIIESMEL.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBJIeHUs] TMPUPOJHBIMU pecypcaMM M HX HCHoJb30oBaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JleMoHCTpaum:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmu nutanusy, «IKoJOrHUYECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOocUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA



XBOMHOro  Jjeca», «buoneHos BogoéMma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JCWCTBHA Ha  OpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaKHEMIIasi COCTaBIISIONIAS
ouocdepo», «PakTopsl Aerpaganuu mousy, «llapaukossiit 3pdexTy, «DakTophI
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mias cTpykTypa Ouocdepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojelb-anmiukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PactutenbHble COOOIIECTBaY, KOUIEKINH «bHOLIEHO3Y, «Bpenurenu BaXKHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUICKIIMM PACTCHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3yibTaTam
OCBOGHMs  OOyyalolMMHUCSA TNpOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Ipeamera «buosorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIOININE: OCO3HAHHWE O0OYYarOIMMUCS POCCUHUCKOM
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOy4YeHHI0 OHOJOTHUH,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOESH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMHU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IPOIlECCaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpa3BUTHA, Pa3BUTUS BHYTPEHHEHW TNO3ULIHMH JIMYHOCTH, IATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPY’KarolIEn Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa W OMNbITA JIEITEILHOCTH B MPOILIECCE peaau3alii OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEIILHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpa:knaHcKoro BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W MMPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYJHMYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHECHHMS
y4eOHBbIX, TI03HABATEIBHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(OpMUPOBAHHOCTb pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOIHOMY HACJICIUI0 U MaMSTHUKAM TTPUPO/IBI,
JTOCTHXKEeHHSIM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIECHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAITHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJMUTEISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TPHUHATHS LIEHHOCTEH CEMEMHOW >KM3HM B COOTBETCTBHM C
TpaauLUsIMU Hapo 0B Poccuu;



4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIIEHWE K MHPY, BKJIIOYAash ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOIO 0J1ArONOJTyYHSA:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTH TPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPUATHUS BPEAHBIX NMPUBBIUEK (YyHOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

HMHTEpEC K pa3u4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYpbhl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXXHBIX TOCICACTBUMA IS
OKPYIKAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIIeHUH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHUE  TpaBWi  TOBEACHHS B IMPHUPOJIE,



HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3MPOBATH HEOJArONPUSATHBIE 3KOJIOIMYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMATIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMAaHUE CINeUUPUKA OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJid B
(OpMHpPOBaHNUN PALMOHATBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpolsIeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTUU IS COBPEMEHHOW LMBHIIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKUX 3HAaHUHM B LEJIX
MOBBIIEHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouiuxcs, (GopMupyeMoi
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiau3a |
OOBSICHEHHSI SIBICHUIM OKPYXArOIIero MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;



CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OWMOJIOTUUECKHE 3HAHUS JJIA
peLICHUA npo6neM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,

OCO3HaHUC I CHHOCTH HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYIICCTBIISATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p8,30BaHHIO 151
caM006pa3013aHm0, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTp€6HOCTHMI/I.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOMIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,
PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OOYyYaroUuxcs, CHOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCaJbHble ydeOHble JEWCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUAMM:

1)0a30Bble JIOruYecKue AeHCTBHUA:

CaMOCTOSITENNbHO  (OPMYyJNIHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TTOHSATUSA JUIsl O0BsICHEHUS (DAKTOB U SBICHUN
KUBOU MPUPOBI;



CTPOUTH JIOTUYECKUE pPaCCyX A€HUsA (MHIYKTHBHbBIE, JAEIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,

OPUMEHATH  CXEMHO-MOJEJBHBIE  CpeACTBA  JJI  MNPEACTaBICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  IPOTUBOPEYMH  Pa3HOrO  poja,  BBIIBICHHBIX B Pa3jM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JACSITEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2)0a30BbIe HCCJIEeI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOAO0B PELICHUS TIPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIOJIb30BaTh pPa3jMyHble BUABI JESATENBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(dbopMUPOBATh HAYYHBIM THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHBbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT,

OCYILECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELLY;

yMETh TMEPEHOCUTh 3HAaHUS B IMO3HABATEJIBHYIO M MPAKTHUYECKYIO 00jacTu
KU3HEAEATEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;



BBIIBUTaTh HOBBIE WJIEU, NpEUlaraTh OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIONYJISIPHOM JMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UPOBATh
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3JIMYHBIE METOBI MPU TOUCKE U
otbope Omosornyeckoil mHGoOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPLICHCTBOBATh KYJIbTYPy aKTUBHOI'O HCIIOJIB30BAaHUS Pa3JINYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  IpEACTaBICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Oouonoruueckod uHGpoOpMalLMend: TNPUMEHATh XUMHYECKHE, (U3NYECKHue U
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOPMYJbI, ab0peBHATYpy, HOMEHKIATYpY,
UCIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH)OpManuw,
MH(OPMAIIMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1)o01menne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCYy>KIaemMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KIEHUS OTHOCHUTEJIBHO BBIIOJHEHHS NpeIIaraeMoun
3aJlayd, YYUTHIBATh UHTEPEChl U COrJIACOBAHHOCTh MO3ULIMNA APYTHMX yYaCTHUKOB
JMajiora Uin IMCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTYyallUW,
YMEThb CMSAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme (popMyarpoBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEJIbHOCTD:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICUCTBHS MPU PEIICHUH YUEOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUIEKTHBA,;

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacrpenensiTh pojii C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla W KaXKIOTO y4YaCTHHKA KOMAaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HIEHU C TMO3WLHH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYAITUsX;

BHIOMpaTh Ha OCHOBE OHOJIOTUYECKMX 3HAHUW I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSIX W MOCTYINKaxX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBaThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITh IUJIAaH PEIICHUS TPoOeMbl ¢ y4EToM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHWINH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHD.



2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

yMETh OIEHUWBATh PHUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3)npunsaTHe cedsi M APyrux:

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTbl APYTMX IpPH aHaIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HaBaTh CBOE MPaBO M MPABO JAPYrUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusy
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PAa3IMYHbIX YUYEOHBIX CHUTYyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yJIbTaThl MIPEJICTaBICHbI 10 TOJaM 00ydYeHHUs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buomorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
KU3Hb, KJETKa, OpraHu3M, Meraboau3M (0OMEH BEIECTB M TMpEeBpalleHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIUs), YPOBHEBAsI OpraHU3AlUs JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PEMPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas JOTMa MOJEKYJSpHOW  OWOJIIOTHH), 3aKOHBI
(I''Mennens, T.Moprana, H. .BaBunoBa) u yuenust (0 rieHTpax MHOrooOpasusi u
MIPOUCXOXKIEHUS KYJIbTypHbIX pactenuid H. M.BaBuiosa), onpenensiTe TpaHULbI UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3alus U MPOBEACHHUE
OMOJIOTMYECKOTO  JIKCIIEPUMEHTAa,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOIYUYEHHBIX
pe3yIbTaTOB, WCIIOJIb30BAHHBIX HAYUYHBIX MOHSITHUH, TEOPHM W 3aKOHOB, YMEHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IIPOLIECCOB: OOMEHA BEIIECTB M NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M SHEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXaIOIKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS palMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;

YyMEHHE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISITh CXEMBI
MOHOTUOPHUIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHus HACJIEeIOBAaHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBbIE M MpakTUYecKue padoThl, COOII0IATh
npaBuia npu padote ¢ yueOHbIM U J1a00paTOpHBIM 000pPYAOBAHHUEM;

yMEHHUE KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeUIHE, OMOTEXHOJIOTUH;



yMEHUE CO03/1aBaThb COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIICHMUS,
00001mass 6MOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
UCITOJI30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHHOU
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
BUJI, TIOMYJIALNS, T€HOMOH, BOJIOLMS, ABUXKYIIUE CUITBI ((PaKTOPHI) IBOIOIHUH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOPBHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBHI, PEAYyLEHTbl, IEeNU IUTaHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

yMEHUE H3jaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactsa K. M.bspa, yepenoBaHus TJIaBHBIX HANpaBICHUN H
nyteit 3Bomoniun A. H.CeseprioBa, yuenuss o Omochepe B. M.Bepnanckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO IMO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMU BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pPEe3yJbTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX TMOHATHM, TEOPUN M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJALUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, pEIyLCHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NMPUHATUA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTU CBOErO 3I0POBbS W 310POBbS
OKPYXaIOIUX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY>KaIOIIeH



NPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH WCIOJIb30BAaHUS JTOCTHKEHUHN
COBPEMEHHOU OMOJIOTHH JIJIs1 PAllMOHATILHOTO TIPUPOAOIIONH30BAHNS;

yMEHHUE pemniaTh dJIEMEHTApHbIC OMOJOTUYECKHUE 3a/1aud, COCTABISATH CXEMBI
MEepeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHHE BBIMOIHITH JIA0OPATOPHBIE W TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBuJia Mpu padboTe ¢ yu4eOHBIM U JIaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH WHEPOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAaHUsA, BKIIOYAIONIYI0 IICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYIHO-TIOMYJIIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJ00ATbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001ass 61MoJIOrHUecKyr0 UHGOPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
WCITI0JIb30BATh NMOHATUIHBIN arnmapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KouaunuecTBO yacon
DJIEeKTPOHHbIE
n| HaumenoBanue pa3jaesioB (uudpoBbie)
KonTpoabu IIpakTnyeck
/ | ¥ TeM mporpaMmmbI Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoThbl
n pecypchbl
bu6mmoreka [IOK
1 buosnorus kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c2
92
JKuBEBIE CHUCTEMBI U X Eubmorexa IOK
2 1 0 0 https://m.edsoo.ru/7f41c2
OpTraHu3aIHs
92
XUMHUYECKUHM COCTaB U bubmorexa [IOK
3 8 0 1 https://m.edsoo.ru/7f41c2
CTPOCHUE KJIETKHU
92
bu6nmoreka [JOK
4 JKusHemesTenbHOCTh KIETKH 6 0 0 https://m.edsoo.ru/7f41c2
92
PasmHoxeHUE B bu6nmoreka [JOK
5 WHIMBUIyAITBHOE Pa3BUTHE 5 0 1 https://m.edsoo.ru/7f41c2
OpPraHu3MoB 92
HacnencTtBeHHOCTD 1 bubmmorexa [TOK
6 8 0 1.5 https://m.edsoo.ru/7f41c2
W3MEHYUBOCTH OPTaHU3MOB 92



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Cenexuus opraHu3MoB.

bubmuoreka [JOK

3 https://m.edsoo.ru/7f41c2
OCHOBEI OMOTEXHOIOTHHA 92
bubmuoreka [JOK
PezepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBLIEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne KoanyecTBO yacoB
DJIeKTPOHHbIE
HaumMeHnoBanue
(undgposbie)
I | pa3ie]ioB U TeM Konrpoasnsr | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbl e padoThl e padoThl
pecypcsl
n
S BOIOLHOHHAS bubnnoreka IIOK
t 9 0 1 https://m.edsoo.ru/7f41cc7
ouoJorus A
Bo3uukHOBeHHE U bu6nuoreka [IOK
pa3BUTHE KU3HH HA 9 0 0.5 https://m.edsoo.ru/7f41cc7
3emite 4
OPranisMbL 1 bubnnoreka IIOK
P 5 0 1 https://m.edsoo.ru/7f41cc7
OKpY’Karolas cpea 4
CooOmecTBa u bubmuorexa [JOK
9KOJIOTHUECKHE 9 0 0 https://m.edsoo.ru/7f41cc7
CUCTCMbI 4
bu6nuoreka [IOK
PesepBHOE Bpemst 2 1 0 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO
YACOB IIO 34 1 2.5
I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoumnuectBo yacos
Jlata DJIEeKTPOHHbIE
Kourpoun uugposbie
Tema ypoka Bcer IIpakTnyec H3y4eH
Hble o0pa3oBaTe/ibH
0 KHe padorpl | HA
L padoTbl ble pecypchl
bubnuoteka
[HOK
Buonorus B cucteme Hayk 1 0 0 https://m.edsoo.ru
/863e6122https://
m.eds00.ru/863e6
32a
MeTobpI TO3HAHUS KUBOH
npuposl. [IpakTrudeckas
bubnuoteka
pabota Ne 1 OK
«/cnonp3oBaHue 1 0 0.5 1
https://m.eds00.ru
Pa3IUYHBIX METO/IOB MPHU 186366122
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY
bubnuoteka
buonoruueckue cucremsi, 1 0 0 IIOK
IIPOLECCHI U UX U3YUYECHHUE https://m.edso00.ru
/863e6564
. bubnuoreka
XHUMUYECKUH COCTaB KJIETKH.
1 0 0 [HOK

Bogna u MuHepasbHbIe COJIH

https://m.edso0.ru



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

/863e674e

bubnuoreka
benxu. CocTas u cTpoeHue 0 LIOK
OenKoB https://m.edsoo.ru
/863e6b72
depMeHTHI —
OHMOJIOTHYeCKHe
KaTaJIu3aTophI. bubnuoteka
JlaboparopHuas pabota Ne 1 05 I[IOK
«/3yueHne KaTaauTHYECKOM ' https://m.edsoo.ru
aKTUBHOCTH (pepMeHTOB (Ha /863e6b72
MIpUMEpE aMIIIa3bl UITN
KaTamasbl)»
bubnuoteka
OK
Yraesoasl. JInnuasl 0 ﬂtps://m.edsoo.ru
1863e6870
bubnuoteka
HyxkjienHOBEIE KMCTIOTBI. 0 HOK
ATOD https://m.edsoo.ru
1863e6d5¢
bubnuoteka
Ucropus u meToibl
[HOK
W3YyUYEHUS KIIETKHU. 0

Knerounas TCOpHUA

https://m.edso0.ru
/863e6€88



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KieTka kak 1enoctHas

0
KHUBas CHCTEMa
CrpoeHnue 3ykapruoTHUYeCKOn
kietku. JlaboparopHas
pa6ota Ne 2 «M3yuenue bubinorexa
CTPOCHHMS KJIETOK PacTECHUH, HOK
https://m.edsoo.ru
YKUBOTHBIX, TPUOOB U 0.5
OaKTepUii 10T MUKPOCKOIIOM (B63e6TONtIps./
P A P m.eds00.ru/863e7
Ha TOTOBBIX 16¢
MHKpOIIpernaparax u ux
OITHCAHUE)
bubnuoteka
OOMeH BelecTB UiIu 0 [IOK
MeTabonu3m https://m.edsoo.ru
1863e766¢
bubnuoteka
®doTocuHTE3. XEMOCUHTE3 0 HOK
https://m.edsoo.ru
/863e7c98
bubnuoteka
DHepreTu4ecKuii 0OMeH 0 HOK

https://m.edso0.ru
/863e7aae



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.

Jlaboparopuas pabora Ne 3 bubmorexa

«Habmronenue MuTo3a B 0.5 HOK

KJIETKAaX KOHYMKA KOPEIIKa https. /im.eds00.1u
/863e7dc4

JyKa Ha TOTOBBIX

MHUKpOIIpernapaTax»
bubanoreka

buocunres Oenka. Peakius 0 LHOK

MaTpUYHOIO CUHTE3a https://m.edsoo.ru
/863e796¢e
bubanoreka

Tpancsanus — 6uocunres 0 ILHOK

Oenka https://m.edsoo.ru
/1863e796e
bubanoreka

Hexknerounsle popmbl 0 IHOK

KWU3HU — BUPYCHI https://m.edsoo.ru
1863e7540
bubanoreka
LHOK

D®opMbl pa3sMHOKEHHS 0 https://m.edsoo.ru

OpraHu3MoOB /863e81b6https://
m.eds00.ru/863e8
3le
bubaunoreka

Meiio3 0 LIOK

https://m.edsoo.ru



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

/863e7f4a

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.

bubanoreka
O1ion0TBOpEHHE.
JlaboparopHas padora Ne 4 0.5 HOK
(Wi3yuenne cTpoeHHs https://m.edsoo.ru
/863e81b6
MOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpOIpenapaTax»
bubanoreka
I/IH,Z[I/IBI/II[yaJ'IBHOC pa3ButTue 0 I_[OK
OpraHu3MOB https://m.edso0.ru
/86368436
bubnnoreka
I'eneTnka — Hayka o
HACJICACTBEHHOCTHU U 0 HOK
- https://m.edso0.ru
/8636862
3aKOHOMEPHOCTH bubnuoreka
HacjJea0BaHUs IPU3HAKOB. 0 [HOK
Monorubpuanoe https://m.edsoo.ru
CKpEILIMBaHUE /8638878
Jurubpunxoe bubnuoreka
CKpellMBaHue. 3aKOH 0 LIOK
HE3aBHCUMOTO https://m.edsoo0.ru
/863e89a4

HacCJICAOBaHUA ITPU3HAKOB



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CueruieHHOE HacJIeJ0BaHNE
npu3HakoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue

Bubnuoreka
pe3yIbTaTOB
LHOK
MOHOTUOPHUIHOTO U 0.5
T https://m.edsoo.ru
ATHOPHAL /8632860
CKPEIIUBAHUS Y TPO30(HITBI
Ha IrOTOBBIX
MHUKpOIIpenapaTax»
bubanoreka
I'eneTuka nona.
HOK
HacnenoBanue npu3Hakos, 0
CLEIICHHLIX ¢ TOOM https://m.edsoo.ru
H /863e8c60
3MeHUYHBOCTE.
Henacnencrsennas
U3MEHUYUBOCTD. EuG
JIaGopartopHas pabota Ne 6. HoIHOTeKA
[HOK
N3yuenune 0.5
MO HKAIHOHHOG https://m.edsoo.ru
A H /863e8efe

W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psiia U
BAPUALIMOHHON KPUBO



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencrsennas

U3MEHYHUBOCTb. bubnuoTeka
JlaGopaTopHas padota Ne 7. 05 [IOK
«AHamM3 MyTanuii y ' https://m.edsoo.ru
Ipo30( Bl HAa TOTOBBIX /863e8efe
MHUKpOIIpenaparax»
bubnmmoreka
['eneTnka yeaoBeka 0 HOK
https://m.edso0.ru
/863e8d78
PesepBHbIil ypoxk.
O00011IeHIE IO TEME 0
«HacneacTBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOBY»
bubnmmoteka
Cenekius Kak HayKa 1 0 LIOK
npouece https://m.edsoo.ru
/863e9214
bubmmoteka
MeToapl U JOCTHKCHUS OK
CEJICKIIMH PAaCTCHUN U 0 1
HBOTHLIX https://m.edso0.ru
/863e9214
bubnmmoreka
buorexHosorus Kak orpacib 0 [HOK

MIPOU3BOICTBA

https://m.edsoo.ru
/8639336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KJIACC

N KoandecTBo yacoB
Jlara DJIEeKTPOHHbIE
KouTpoan uudpossbie
Tema Ypoka Bceer HpaKTuqec H3y4YeH
HbIe o0pa3oBaTe/ibH
0 KHe padorpl | HA
II padoThI bl€ peCcypcChbl
bubanoreka
OBOIIOLUS U METOIBI €6 1 0 0 HOK
W3y4YeHUs https://m.edsoo.ru
/863ea20e
bubanoreka
Hcropus pasButus
. HOK
npeACTaBICHUH 00 1 0 0
BOTIOLLIL https://m.edsoo.ru
IBOITION /86329570
bubnuoreka
OK
MUKpPOSBOIIOLUS 1 0 0 1
P t https://m.edsoo.ru
/863e9cle
[Monmynsiums kak
dJIeMEHTapHas eIMHUIA
Bubnuoreka
BHa U DBOJOLNH. OK
JlaGopaTopnas pabora Ne 1 1 0 0.5 1
C https://m.edsoo.ru
«CpaBHEHUE BUJIOB 10 1863699¢6

MOP(OJIOTHIECKOMY
KPUTEPHIO»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JIBHoKyIIIME CHUIIBI

bubauoreka

(31emeHTapHBIC PAKTOPHI) 0 HOK

BOJTIOLIHH https://m.edsoo.ru
/863e9da4
bubnuoreka

EctectBenHsbIit 0TOOp 1 €ro 0 LIOK

(hopMbI https://m.edso00.ru
/863e9ed0

Pe3ynpTarsl sBOIIOLMK:

MPHUCIIOCOOTICHHOCTD

OpPraHU3MOB U

BHUJI000pa30BaHuUe. bubmorexa

JlaboparopHas padora Ne 2 0.5 HOK

«Ommcatme https://m.edso0.ru
/863e9fde

MPUCTIOCOOTIEHHOCTH

opraHusma u e€

OTHOCHUTEJILHOTO XapaKTepay
bubnuoreka

Hamnpasnenus u nytu 0 LIOK

MaKpO3BOJIFOLINHU https://m.eds00.ru
/863e9cle

HeoOpatumocTs 3BoMIOIINN 0

WcTopus xu3Hu Ha 3emiie U 0

METO]IbI €€ N3YUECHHUS

['unoTressl MpOUCXOKACHUS 0 bubnuoreka

JKA3HU Ha 3eMie

1IOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

https://m.edsoo.ru

/863ea5a6
bubnuoreka
PazsuTHe xu3Hu Ha 3emiie 0 LIOK
10 ApaM U Mepuoiam https://m.edsoo.ru
/863eatbbe
OcHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTETBLHOTO U KUBOTHOTO
bubnuoreka
mupa. [IpakTiueckas padora
Ne 1 «Mzyuenne 0.5 LIOK
HCKOITAEMBIX OCTATKOB https://m-edsoo.u
. /863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJITEKIIUSIX)
bubnuoreka
CoBpemMenHas cucrema 0 LIOK
OpraHUYeCKOro Mupa https://m.edsoo.ru
/863ea48e
bubnuoreka
DBOJIIOLIMS YETTOBEKA 0 HOK
(aHTpOTIOTEHE3) https://m.edsoo.ru
/863eac2c
buGnuoreka
JIBmokytue cuibl ((paKkTopsl) 0 [HOK

AHTPOIIOTCHE3a

https://m.edso0.ru
/863ead44



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

OCHOBHBIE CTaUH

0
ABOJIIOIIMH YEJIOBEKA
YenoBeueckue pachl U EI/gIJ(IHOTeKa
MIPUPO/IHBIC aanTallu 0
‘-II;JI(I))BGKa https://m.edso0.ru
/863eaea?
Pe3epBHblii ypok.
O06o06muieHne o Teme 0
«BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe»
DKOJIorus Kak HayKa 0
bubnnoreka
Cpensl oOuTanus u 0 LIOK
9KOJIOTHYECKUE (PAKTOPHI https://m.eds00.ru
/863eafec
AbuoTtnueckue HhakTopsl.
JlabopaTtopHas padota Ne 3.
«Mopdonoruueckue Bt
0COOEHHOCTH PaCTeHHUI U3 HOIMOTERA
[HOK
pa3HBIX MECT OOUTAHHUSI. 0.5 httos:/fm.ed
s://m.edso0.ru
JIaGopartopHas pabota Ne 4. .
/863eb10e

«BausHue cBera Ha POCT 1
Pa3sBUTHUC YCPCHKOB
KOJICYyCa»



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

bubauoreka

buotuueckue hakropsl 0 HOK
https://m.edsoo.ru
/863eb348
OKOJIOTUYECKHE
XapaKTePUCTUKHU
nonyJysiiud. [IpakTruaeckas
. 0.5
pabora Ne 2 «ITomcuér
IJIOTHOCTH ITOMYJIALIAN
Pa3HBIX BUJOB PACTCHUID)
bubanoreka
Coo01ecTBa OpraHu3MOB — 0 [IOK
OHoIIEHO3 https://m.edsoo.ru
/863eb46a
bubanoreka
OKOJIOTHYECKHNE CUCTEMBEI 0 IIOK
(3K0CHCTEMBI) https://m.edsoo.ru
/863eb46a
OCHOBHBIE [TOKa3aTEIN
bubaunoreka
SKOCUCTEMBI.
HOK
DKOJIOTHYECKUE TUPAMUJIbI. 0
CBolicTBa YKOCUCTEM https://m.edsoo.ru
' /863eb5fa
Cykueccus
[IpupoiHbIE 5KOCUCTEMBI 0
AHTpPOTIOTEHHBIE 0



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

9 3KOCUCTEMBI

bubnuoTeka

3 | buocdepa — riaobanbHas 1 0 L[IOK

0 | »kocucrema 3emin https://m.edsoo.ru
/863ebb5e
bubnuoTeka

3 | 3akoHOMEpHOCTH 1 0 LHOK

1 | cymecrBoBaHus brocheps https://m.edsoo.ru
/863ebd16

3 | YemoseuecTBo B Onochepe

1 0

2 | 3ewmun
bubnuoteka

3 | CocyuiecTBOBaHHE IPUPOABI 1 0 [HOK

3 | udenoBevecTBa https://m.edsoo.ru
/863ebale

Pe3epBHbIii ypok.
3 | O06o06meHue TeMbl 1 0
4 | «CoobmecTtBa u
IKOJIOTHYECKHAE CUCTEMBD)
BIIEE KOJIMYECTB
OBl O ¢TBO 34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET






