MUHHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUN
MuHucTepcTBO 00pa30BaHUsA, HAYKH M MOJIOAEKHOM MOJUTUKU Pecnydauku Komu
AIMHHHCTPALMs] MYHHIHMIIAJBHOI0 paiioHa «Y crb-Kynomckuiin»

MOY BOrpiabssirckas COII

WaTanosa VIHHa MoanncaHo undposoi
nognucobio: LLlatanosa

BukTtopoBHa WHHa BrkToposHa

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
HA [1e1arorM4ecKOM COBETE 3aMecTuTENh TUpEKTopa Mo YP  mpukaszoM aupexropa
MOY IOrsiabsarckoit COILT / A.B.JTorunoBa/ ot 16.08.2024 r. Ne 268 o.1.

[Iporokomn Nel ot 15.08.2024 1. ot «16» aBrycra 2024 T.

PABOYAS IPOTPAMMA
(ID 4978191)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccos

nct. IOreiawsr, 2024



MNOACHUTEJBbHASA 3AIIMCKA

[Ipn paszpaboTke mnporpaMMbl IO OHOJOTMH TEOPETUYECKYI0 OCHOBY JJIs
orpezesieHus: MOIX010B K (pOPMUPOBAHMIO COAEpKaHUsl yueOHOoro npeamera «buonorusy»
cocTaBwiId: KoHIentyaiabHble nojoxeHus PI'OC COO o B3auM00OOYCIOBIEHHOCTH
Lenen, coaepX aHus, pe3yJbTaTOB OOyuYeHHs W TpeOOBaHUM K YPOBHIO IOJATOTOBKHU
BBIIYCKHUKOB, TIOJIOKE€HUs 00 OO0mMX NensaxX ¢ MNpUHIMNAX, XapaKTepU3yHOMINX
COBpPEMEHHOE COCTOSIHUE CHCTEMBI cpeaHero oOmiero obpa3oBanuss B Poccuiickoit
Odenepanuu, a TakkKe MOJOKEHUS O creuuduke OMOIOrUM, €€ 3HAUYEHWU B MO3HAHUU
AKHUBOM MPHUPOJABI U O00ECIeUEeHUH CYIIEeCTBOBaHMs delloBedeckoro oduiectBa. CoriacHo
Ha3BaHHBIM IOJOXKEHUSAM, ONPEIEIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OUOJIOTHH U
e€ CTpyKTypa.

[Iporpamma mo Ouonoruu na€T NpeicTaBiIeHUE O LeisX, o0 oluieil crpaTeruu
oOydeHHUs, BOCIHMTAHMS M Pa3BUTHUA OOYYAIOIIMXCS CpPEeACTBAMHM YydyeOHOro mpeaMera
«buonorusy», omnpexaenser oOs3aTeNbHOE NPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY,
pacnpe/iesieHne o pa3ziesaM U TeMaM, peKOMEHAYEMYIO MOCIeI0BaTeIbHOCTh U3yUeHUs
y4eOHOro MarepHualia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JOTUKU
00pa30BaTeNbHOIO MPoLiecca, BO3PACTHBIX OCOOEHHOCTEH 00yUaronuxcs.

B mporpamme mo OMOJIOTMH TakkKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METANpeIMETHbIM M  TMPEIMETHBIM  pe3yJbTaTaM OOy4YeHHs B
(GbopMHUpPOBaHUM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATENBHON JESTEIbHOCTH/yueOHBIX
JecTBUI 00yUarolUXCsl IO OCBOCHUIO COJICPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMsl.

B mporpamme mo Owomorumm (10—-11 kmaccel, 0a30BBIii YpOBEHb) peaiM30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B HW3Yy4YeHHHM Ouosoruu, Ojarogaps uemMy B HeH
IPOCMATPHUBAETCS HAMPABIECHHOCTh HA PAa3BUTHE 3HAHMI, CBA3AHHBIX ¢ (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHMS, IIEHHOCTHBIX  OpPHEHTAaUuWd  JMYHOCTH,
HKOJIOTHYECKOTO MBINIJICHUS, MPEACTABICHUA O 3I0POBOM 00pa3e XKU3HU U OepeskHBIM
OTHOILLEHHEM K OKpyXxaroueid npupoanou cpene. I[lostomy Hapsagy ¢ H3ydeHHEM
00111eO010IOrHYEeCKIX TEOPUH, a TAK)Ke 3HAHUN O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO paHTa
U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIMX B HHUX MPOIECCOB B MPOrpaMMe MO OHOJIOrHU
YZ€JIE€HO BHUMAHUE HCIIOJIb30BAHUIO MOJTYYEHHBIX 3HAHWM B MOBCEIHEBHOM JKU3HU NS
pelIeHHs] TPUKIAIHBIX 3a7ad, B TOM 4YHCIe: MPO(HUIAKTHKU HACIIEICTBEHHBIX
3a00JIeBaHU YeJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTUYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OKPYKAOLIEH MPUPOTHON cpeie, aHalIn3a
BJIMSIHUS XO3SMCTBEHHOM JIE€ATENBHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJIHBIX U

HCKYCCTBCHHBIX 3KOCHCTCM. Ycunenue BHHUMAHHMSA K HpHKJ’I&Z{HOﬁ HaIMpaBJICHHOCTH



ydyeObHoro mpeamera «buonorus» MNPOAUKTOBAHO HEOOXOJMMOCTBIO OOeCIIeUeHUs
YCIOBUM Il pEUIEHUs OJHOM M3 aKTyallbHBIX 3a/lad IIKOJBHOIO OHOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeanoiaraetr (GopmMupoBaHue y o0OydYaroUuxcsi CIOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSIM JTUHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero o01iero oopa3soBaHus 3aHUMaeT BakHoe MecTo. OHa
obOecrieunBaeT (popMuUpoBaHHE Yy OOY4YAIOIIMXCS MPEACTaBICHUNA O HAYyYHOW KapTHHE
MHpa, paciIupseT U 0000IIaeT 3HAHUS O KUBOU MPHUPOJIe, €€ OTINIUTEIHHBIX MPU3HAKAX
— YPOBHEBOW OpraHu3aIiiy 1 3BOJIOIUHU, CO3AAET YCIOBUS AJIs: MO3HAHUS 3aKOHOB KHUBOM
npupoabl, (GopmupoBaHus (YHKIIMOHAIBHONH T'PAMOTHOCTH, HABBIKOB 3J0POBOTO U
0e3omacHOTO 00pasza KU3HU, SKOJOTHMUECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K
YKUBOU MPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHwe OWONOTUS MMEET TakXKe JIA PEIICHUS BOCHUTATEIBHBIX H
pPa3BUBAIOIIUX 3aJlad CPEJHEro OO0IIero oOpa3oBaHMSs, COIMATU3AIMH OO0YyYaIOUUXCS.
Nzyuenue Oumonoruu obecmeuynBaeT YCIOBUS ISl (POPMUPOBAHUS WHTEIUICKTYalIbHBIX,
KOMMYHHUKAITMOHHBIX W MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYCCKOW  KYJIBTYPHI,
CIOCOOCTBYET MHTErpalui OWOJOTHYECKUX 3HAHUW C MPEICTABICHHSIMU U3 JAPYTHX
y4eOHBIX NMPEAMETOB, B YaCTHOCTH, U3UKH, XMMUU U reorpaduu. Ha3BaHHbIE MOJI0KEHUS
0 TipeIHa3HaYeHUH yueOHOoro mpeamMera «buonorusy cocTaBuiivi OCHOBY AJIs ONIpeIeTICHUS
MOJIXOJ0OB K OTOOpY M CTPYKTYpUPOBAHHMIO €ro COJIEpP’KaHHus, MpPEACTAaBIEHHOTO B
porpaMme Mo OUOJIOTHH.

Ot60p conepkanus yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMKI KyJIbTypOCOOOpPAa3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyuJaroluecs J0J>KHBI OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIe 17151 JOpMUPOBAHUS 001IEH
KYJbTYPBI, ONPEACISAIONINE aeKBATHOE MOBEICHUE YEI0BEeKa B OKPYKAIOIIEeH MPUPOTHOMN
cpele, BOCTpeOOBaHHbBIE B TOBCETHEBHOM KU3HU U MPAKTUYECKOM AedarenbHocTH. Ocoboe
MECTO B JTOM CHCTeME 3HaHHWIl 3aHUMAIOT AJIEMEHTHI COJEpP)KaHUsS, KOTOpBIE CIy>KaT
OCHOBOHM [UIsi (DOPMHPOBAHUSI TPEJCTABICHHI O COBPEMEHHOW €CTEeCTBEHHO-HAYYHOU
KapTUHE MHUPA U [IEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONIUX T'yMaHU3AI[UU
OMOJIOTHYECKOTO 00pa3oBaHUsI.

CTpykTypupOBaHHE CO/EpKaHHs y4eOHOTO MaTepuana B MporpaMme mo OUoJIOTUd
OCYIIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHWK 00 OTIMYUTEITHHBIX
OCOOCHHOCTSIX KHBOM MPHPOABI, O €€ YPOBHEBOW OpraHu3alid W SBOIIONUU. B
COOTBETCTBUM C OTUM B CTPYKType ydeOHoro mpenmera «buonorus» BblIeleHbI
CIIEIYIOIINE CoOJIepKaTebHble JHUHUU: «buomorus kak Hayka. MeTOIbl HAyYHOTO

IIO3HAHUA», «Knerka kak Owmoyiormueckas CHUCTCMA), <<OpFaHI/13M KaK OHOJOoruyeckas



cucrema», «CucremMa W MHOrooOpaszue OpPraHMYECKOTO MHpPay, «OBOJIOIUS KUBOU
IPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp nzyyenus yuebHoro npeamera «bronorus» Ha 6a30BOM YpOBHE — OBJIAZICHHUE
00y4aroIMMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIMOHAILHON OpraHu3aliy )KUBBIX CUCTEM
pa3HOTO paHra M NpUOOpPETEHHME YMEHUN HCIOJIb30BaTh 3THU 3HAHUS JUISI TPAMOTHBIX
JEHUCTBUM B OTHOIICHUU OOBEKTOB KUBOW MPUPOIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX
pooIeM.

JlocTrkeHue e u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0OecreyrBaeTCs pelIeHuEM CIEeTYIOIINX 3a/1ay:

OCBOEHHE O0YyYarOIIMMHCSI CUCTEMbl 3HAaHUN O OMOJIOTMYECKUX TEOPUSX, YUCHHSX,
3aKOHaxX, 3aKOHOMEpPHOCTSX, THUIOoTe3aX, MpaBWiax, CIyXalluX OCHOBOM  AJis
(dbopMUpOBaHUS TPEJCTABICHUI O €CTECTBEHHO-HAyYHOH KapTHMHE MHpa, O METoax
HAyYHOTO MO3HAHUs, CTPOCHUH, MHOTO00Opa3uH U OCOOCHHOCTSX KHUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3alliM, BBIAAIOIMIUXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAaHUSAX B
Oounosoruu;

dbopMupoBanue y oOOydyalOIIMUXCS I[O3HABATENbHBIX, WHTEJUICKTYaJbHBIX U
TBOPUYECKHUX CHOCOOHOCTEH B MPOIECCE aHANIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUU
HAy4YHbIX B3IJIS0B, UACH U MOAXOJOB K WM3YUYEHHUIO JKMBBIX CHUCTEM Pa3HOrO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE y O0ydYaronmmxcs ooueid KyiabTyphl, (PyHKIMOHAIBHONW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATD SIBJICHUS OKPYKAIOLIET0 MUPA KUBOM MTPUPOIbI
Ha OCHOBAHWU 3HAHWUM U OTBITA, MOJTYUYEHHBIX MPU U3YUECHUH OUOJIOTHH;

dbopmupoBanue y  oOydalolIUXcs  YMEHHUH  WUIIOCTPUPOBATH  3HAUYCHHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTUYECKOW JIEATENBHOCTH 4YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX METUIITHCKUX TEXHOJIOTHIM U arpoOHOTEXHOIOTHH;

BOCIIUTaHHE YOSKIEHHOCTH B BOBMOKHOCTH IMO3HAHUS YEIIOBEKOM >KUBOM MPUPOJIBI,
HEOOXOIMMOCTH OEpEeKHOTO OTHOIIECHUS K HEH, COOMIOJIEHUS STUYECKUX HOPM IPHU
MPOBEICHUN OMOJOTUYECKUX UCCIIEOBAHMIA,

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKMX 3HAHUW I  TIOBBIMICHUS YpPOBHS
IKOJIOTHUECKON KyJIbTYPBI, U1 (OPMUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHWW W YMEHUH B TOBCEJHEBHOM JXU3HU IS
OLICHKHU IIOCJEJACTBUM CBOEM JEATEIBHOCTH IO OTHOIIEHUIO K OKPYXKAKLIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJeHHME Mep NPOOUIAKTUKU

3a00JI€BaHUIA.



B cucreme cpennero oOmiero oopazoBanus «buonorus», nsyudaemas Ha 0a30BOM
YPOBHE, SBISIETCS 00s13aTEIHHBIM YUECOHBIM IMPEIMETOM, BXOISAIIUM B COCTAB MPEAMETHON
obnactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHD.

Jns u3ydeHus: OMoyiorud Ha 0a30BOM YpPOBHE CpEAHEro oO0IIero oOpa3oBaHUS
orBoautcs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Hegeno), B 11 kmacce — 34 yaca (1

4yac B HEJIENIO).



COJAEPKXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJsiorust kKak Hayka.

buonorust kax Hayka. CBsi3b OWMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMHU U
JIPYTMMH €CTECTBEHHBIMHM HayKaMu, Quiiocopueil, STUKOH, 3CTETUKON U mpaBoM. Poib
Oouonorun B (OPMHPOBAHMU COBPEMEHHOW HAy4yHOW KapTuHbl wmupa. Cucrema
OMOJIOTMYECKUX HayK.

Metoapl MO3HAHUS KUBOW MPUPOIbI (HAOMIOIEHHE, SKCIEPUMEHT, OIMHCAHHUE,
M3MEpeHue, Kiaccudukanus, MoJeTUpOBaHNE, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. {apsun, I'. Menaens, H. K. Konbsuos, /. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeTOIbI TO3HAHUS KUBOU MPUPOJIBD.

JlaGopaTopHble H IPaKTUHYeCKHE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «Mcronp30BaHue pa3IMYHBIX METOJIOB MIPU U3YYCHUH
OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble CHCTEMbI M UX OPraHU3AMUA.

XKusble cuctempl (OMOCHCTEMBI) KaK MpeAMET U3yueHus Onosnoruu. OTINYUe KUBBIX
CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OuocHCTeM M HX pa3HOOOpa3ue. YPOBHU OpraHu3aluud OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBbIA, OPTraHW3MEHHBIN, MOMYISALMOHHO-BUIOBOM,
IKOCHUCTEMHBIN (OMOTeOIIeHOTHYECKHH ), OMOChEpHBI.

JdeMoHcTpanum:

Tabmunpet u cxembl: « OCHOBHBIC MIPU3HAKYU KU3HNY», «YPOBHU OpraHU3alUU KUBOU
IPUPOIBD).

O6opynoBanue: monens Monekynsl JTHK.

Tema 3. XumMu4ecknii COCTaB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHYECKHE D3JIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHTHI. Boaa 1 MuHEepalibHbIE BEIIECTBA.

OyHKIMU BOABI U MUHEPAIBHBIX BEIIECTB B KieTke. [lognepxanne 0CMOTHYECKOTO
Oananca.

benku. CocraB u crpoeHue OeNKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3ameHuMble ¥ 3aMEHHMMbIE AMHUHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBI OEIKOBOW MOJIEKYJbI (IIEpBUYHAS, BTOpUYHAS, TPETUYHAS U YETBEPTUYHAS

CTPYKTypa). XUMHUECKUE CBOMCTBA OeTKOB. bronornueckue pyHKunn 6EIKOB.



depMeHTBl — Ouonoruueckue karaiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LEHTp, cyOcTpaTHas cieuuduunocTsb. KopepmenTrsl. Buramunbl. OTinnunst epMeHTOB OT
HEOPraHMYECKUX KaTaJIu3aTOpPOB.

VYrieBoapl: MOHOcaxapubl (TJI0K03a, pubo3a W Je30Kkcupr003a), Aucaxapujibl
(caxaposa, nmakTo3a) ¥ moJrcaxapuasl (Kpaxmall, TIHKOTEH, 1IeJITi0103a). bruomornueckue
(GyHKIUU yTIEBOJIOB.

Jlunuapr: Tpuraunepusl, pocdoaunuasl, crepouasl. ['napodunsao-rugpododHbIe
cBoiicTBa. buonornyeckue pyHkuu aunuaos. CpaBHEHUE YIJIEBOJIOB, OEIKOB M JIUIHIOB
KaK UICTOYHUKOB YHEPTHH.

Hyxnennossie kucnorel: JJHK n PHK. Hykneornnsl — MOHOMEpBI HYKJIEMHOBBIX
kuciotT. Crpoenue u ¢pynkuun JJHK. Crpoenue u ¢ynkuuu PHK. Buger PHK. ATO:
CTpoeHue U PyHKIUH.

[uronorust — Hayka o kietke. Kiierounas Teopusi — npumep B3auMoIeHCTBUS Heh
1 (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUECHHUSI KIETKH.

Krnerka kak menoctHast sxuBasi cuctema. OOlue MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas MeMmOpaHa, moiyekynsl JIHK kak reHeruueckuii anmmapart, cuctemMa CHUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTHueckas U mpokapuotuueckas. OcCoOEHHOCTH CTPOEHUS
npokapuotuueckor kietku. Kinerounast crenka 6akrepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTKd. OCHOBHBIEC OTJIMYUS PACTUTEIBHOM, ’KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAJIMUKC, HX
¢byukouu. I[lnasmatudeckas mMemOpana, e€ cBoiicTBa W ¢GyHKIuMH. [{uTorurazma m eé
opranouisl. OnHoMeMOpanHbie opranous! kinetku: DIIC, annapat ['onbaku, TH30COMBI.
[TonyaBTOHOMHBIE OpraHOMIBI KJIETKHA: MHUTOXOHIpHUH, IUacTtuibl. IlpoucxoxaeHue
MUTOXOHJpUN W miacTua. Buasl mnmactua. HememOpaHHble OpraHouabl KIETKH:
puUOOCOMBI, KJIETOYHBIN LIEHTP, IIEHTPUOJIH, PECHUYKH, XI'YTUKH. DYHKIIUNA OpPTraHOU]IOB
KJIETKU. Brirouenus.

SAnpo — perymsaTopHblid neHTp kieTku. CTpoeHue siapa: sjepHas o000JI0vKa,
KapuoIlJIa3Ma, XpOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCOpT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. neitaen, P. Bupxos, . YoTcoH,
@. Kpuk, M. Yunkunc, P. @panxinn, K. M. bap.

Juarpammsbl: «PacripenesnieHue XUMHYECKHX 3JIEMEHTOB B HEXKUBOW MPUPOJIELY,

«PacnpenenieHre XUMHYECKUX AJIEMEHTOB B KUBOW IMPUPOJE».



Tabmuer u  cxembl: «llepuonuueckas TaOauIa XUMUYECKUX BJIEMEHTOBY,
«CTtpoeHue MoiieKyibl BOAbD», «buocunTes Oenkay, «CTpoeHHE MOJEKYJbl Oenkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenne monexynsr ATD»,
«CTpoeHne 3YKapuOTHYECKON KIETKW», «CTpO€HHE KUBOTHOM KIETKW», «CTpoeHue
pacTUTENBHON KIETKN», «CTpOeHHE NPOKAPUOTHYECKOM KiIeTkn», «CTpoeHue sapa
KIIETKW», «YTIIEBOABD», «JIMIuab.

O6opynoBaHue: CBETOBOM  MHUKpPOCKOI, OOOpyAOBaHHME JJIsi  IPOBEIEHUS
Ha0JII0/IEHUH, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENAPAThl paCTUTENbHBIX, )KUBOTHBIX
1 OaKTEpHUATBbHBIX KIIETOK.

JlabopaTopHble U IPaKTUHYEeCKHE PA0OTHI:

JlabopaTtopnas pabota Ne 1. «M3ydeHne KaTaaTuTUYECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMHIIa3bl WM KaTajaasbl)».

Jlabopartopnast pabota Ne 2. «/3ydeHue cTpoeHHs KIETOK PAaCTEHH, )KUBOTHBIX U
OakTepuil o1 MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIpenapaTax U UX OMUCAHUE).

Tema 4. ’KnzHenessTeJLHOCTH KJICTKH.

O6meHn BemlecTB, WIM MeTa0oaM3M. AccuMWIAlnMs (TUlacTUYecKuid oOMeH) |
TUCCUMHIIALNSA  (dHEpreTuyeckuid oOMEeH) — JIB€ CTOPOHBI €IMHOro Ipolecca
metabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U DHEPrMM B T[OHUMAHUU
MeTabonu3ma.

Tunsl oOmena BemiecTB: aBTOTpO(HBIN U rereporpodHsblii. Pons depmenToB B
oOMeHe BeUIECTB U MPEeBpaleHUU SJHEPTUH B KIIETKE.

®otocunte3. CeroBast U TeMHOBasi (a3bl (poTrocunteza. Peakuuu QorocuHTE3a.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a I KU3HU Ha 3emie. BrausHue
yCIIOBUW cpelbl Ha (OTOCHMHTE3 U CIOCOOBI TMOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KyJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTE3upyolue 0akTepru. 3HaueHUEe XeMOCHUHTEe3a JIJIs KU3HU
Ha 3emIe.

DHepreTuueckuidi OOMEH B KieTKe. PacuiernjieHue BeHIeCTB, BBIJACICHUE U
aKKyMYJIUPDOBAaHUE DHEPIHMH B KIETKE. OTambl >HEpPreTuueckoro obOmeHa. [ mukomnms.
bpoxxenne wu ero Buabl. KucIOponHOE OKHCIEHHME, WIM KJIETOYHOE JIbIXaHHE.
OxucnutenbHoe hochopunupoBanre. DPPEKTUBHOCTH IHEPTETUIECKOT0 OOMEHa.

Peaknun matpuunoro cuntesa. ['enerndeckas uadopmarus u JJHK. Peanuzanus
TeHeTHYeCKON MH(OpMAIUH B KJIeTKe. | eHeTH4ecKuil Ko U ero cBoiicTBa. TpaHCKpumus
— marpuunblii cuHTe3 PHK. Tpancusimuss — OmocuHTe3 Oenka. DTarbl TPaHCIHSIIHH.

Koauposanue amunokuciot. Pons pubocom B 6rnocunTese Oenka.



Heknerounsie ¢opmsl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (. .
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U >KM3HEHHOTO IMKIJIa BUPYCOB. bakrtepuodaru.
bosiesHn pacreHuid, JKHBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIE BHpycamu. Bupyc
umMmyHoaepunuta yenoseka (BUY) — BozOyaurens CIIM/{a. OOpaTtHas TpaHCKpUILKS,
peBeprasa u uHTerpasa. [Ipodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JIE€BaHUIA.

JdemoHcTpanum:

[Toptpersr: H. K. Konbnos, JI. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt u cxembl: «Tunbsl nutanus», «Merabonuzm», «MUTOXOHAPUIY,
«JHepreTudeckui  oomen», «Xmoporact», «Dorocuntesn, «Crpoenue JIHKY,
«CtpoeHne u (QyHKIHOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmyeckuili Komy,
«Bupyce», «bakrepuodparn», «Crtpoenue u xku3HeHHbId 1ukn Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJHK».

O6opynoBanue: wMoaenu-anmmkanun «Yasoenue JIHK wu  Tpanckpuniusy,
«buocunres Oenkay», «CTpoeHue KIeTku», Mojeiab cTpykrypsl JJTHK.

Tema S. PazMHOXKeHHe U MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnit nuki, win sXKu3HeHHBIA UK KieTku. UHTepdaza u mutos. [Iponeccsr,
nportekaomue B uHTepdaze. Perumkaums — peakuus marpuuHoro cuHteza JIHK.
Crtpoenue xpoMocoM. XpOMOCOMHBIM HAO0Op — KapuOTHUIl. JIUTIIIOMIHBIN U TaljOWIHBIN
XpOMOCOMHBIE HaOopbl. Xpomatuabl. LluToNOrMueckue OCHOBBI pPa3MHOXKEHUS U
WHIUBUIyaJIbHOTO Pa3BUTHUS OPTraHU3MOB.

Henenue knetku — muto3. Cragun murtosza. [Ipoueccsl, mpoucxoasaimme Ha pa3HbIX
CTausIX MUTO3a. BHOIOrHYeCKHil CMBICIT MUTO3A.

[Iporpammupyemasi ruGeib KISTKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecrosioe U mojoBoe. Bunpl Oecronoro
Pa3MHOXKEHHUsI:  JI€JIEHWE  HaJBOE, IOYKOBAaHME OJHO- U  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXeHUe. VICKyccTBEHHOE KJIOHMPOBAHUE
OpraHU3MOB, €r0 3HAUYECHUE JJISl CEJICKIIHNH.

[TooBoe pa3sMHOMXKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cramuu wmeio3a. I[lpomecchl, Npoucxoisdlue Ha CTaAUSIX Meio3sa.
IToBenenue xpomocoMm B Mmeio3e. KpoccuHroBep. bHOJIOTHUECKUI CMBICT U 3HAYCHUE
Meno3a.

['ametorene3 — mpoiiecc 00pa30BaHMs TMOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lomoBbie
KeJle3bl: CEMEHHUKH W simuHuKH. OOpa3oBaHWE W PAa3BUTHE TMOJIOBBIX KIETOK — TaMeT
(cmepmaTo3on, SHIIEKIETKa) — crepMaToreHe3 W oBoreHe3. OCOOCHHOCTH CTPOEHUS

SIMIEKIIETOK U criepMaTo3ou1oB. Omnonorsopenue. [laprenorenes.



WunuBuayansHoe  pa3BUTHE (oHTOTEHE3). DOMOpUOHANbHOE  Pa3BUTHE
(aMmOpuorene3). Otambl SMOPUOHAIBHOIO Pa3BUTHS y TO3BOHOYHBIX IKUBOTHBIX:
npobneHue, racTpyisauus, opraHorese3. IloctamOpuoHanbHOEe pas3BuTHe. Tumbl
MOCTA3MOPHOHAIBHOTO Pa3BUTHS: NPsIMOE, HenpsiMoe (JIMUMHOYHOE). BnusiHue cpensl Ha
pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3bIBATh BPOKIEHHBIE YPOICTBA.

Poct u passurue pacreHuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTa/IuU Pa3BUTHUI.

JdemoHcTpanum:

Tabmuupt u  cxeMbl: «@OpMbI  pa3MHOKEHHMsSI OpPraHu3MoB», «JlBoitHoe
OIJIOIOTBOPEHUE Y ILIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHHE pAaCTEHUI»,
«Jlenenue knetku Oakrepuin», «CTpOCHHE MOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBDY,
«Kserounbi nukny, «Pemmukanus JJHK», «Murtoszy, «Meio3y», «IIpssmoe u Henpsimoe
paszButue», «l'ameroreHes y MIIEKONMUTAIOMUX U YeJIoBeka», «OCHOBHBIE CTaauu
OHTOT'€HE3a».

O6opynoBaHnue: MHUKPOCKOTI, MUKpOIpenapaTsl «CnepMaTo3ou sl
MJIEKOTIMTAIOIIETOY, «SlileKneTka MiaeKonuTaoueroy, «Kapuoknes B KJieTkax Kopeuika
JyKa», MarHuTHas Mojenb-anmaukanus «Jlenenne xinetkw», monens JHK, monens
MeTada3HON XPOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKHE PAdOTHI:

Jlabopartopnast pabota Ne 3. «HabGnrogenne mMuTo3a B KJIETKaX KOHYMKA KOpEIKa
JIlyKa Ha FOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnasi pabora Ne 4. «/M3ydyeHune CTpOCHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpoIpenaparax.

Tema 6. HacjieiCTBEHHOCTh U HK3MEHYHUBOCTH OPraHM3MOB.

[Ipenmer u 3amaum reHeTuku. Vcropusi pa3ButHs reHETUKH. Poilb IIUTOJIOTMM U
SMOpPHOJIOTHH B CTAHOBJICHUM T€HETUKH. BKIilaJ poCcCHUCKHX M 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKUA. MeETOJbl TEeHETHKU (THOPUAO0NIOTHYECKUH, IMTOTCHETHUYECKUA,
MOJIEKYJISIPHO-T€HETHYeCKUi). (OCHOBHBIE TI'€HETUYECKHE MOHATHUS. | eHeTndeckas
CHUMBOJIMKA, UCIOJIb3yeMasi B CXEMaxX CKpPELIMBaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHUs IPU3HAKOB, YyCTaHOBJEHHble [. MeHzaenem.
MonoruOpuHOE CKpellrBaHue. 3aKOH €AMHO00pa3usi THOPHIOB IEPBOrO IMOKOJICHUS.
[IpaBuino 1OMUHUPOBaHUA. 3aKOH pacllelUICHUs] NPU3HAKOB. [ 'Mnoresa 4MCTOTHI TaMeT.
ITosnHOE M HEMOJIHOE JOMUHUPOBAHUE.

JurubpuiHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOTO HACJIEJOBAHUS MPU3HAKOB.

[{uToreHeTnyeckue  OCHOBBI ~ TUTHOPHIHOTO  CKpPENIMBaHUSA.  AHAIH3UPYIOIIEE



cKkpemBanue. Mcnosib30BaHME AHAIM3HUPYIOMIETO CKPELIMBAHUS JJISI  ONPEACIICHUS
TeHOTHIA 0CO0Hu.

CuenneHHoe HaciieqoBaHue Mpu3HakoB. Pabora T. Moprana no cuenjaeHHOMY
HACJIEIOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUsL HACIEACTBEHHOCTHU. [ eHeTHYeCKHUEe KapThl.

l'enernka mnosa. XpOMOCOMHOE ONpEAEieHUE MoJia. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHble U TeTeporaMeTHeIe opranu3Mbl. HacnenoBanue npu3HaKkos,
CUEIUICHHBIX C MOJIOM.

N3menunBOCTh. BUabl ”3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJleACTBeHHasA. Poib
Cpelbl B HEHACIEACTBEHHOW HM3MEHUYMBOCTH. XapaKTepUCTUKA MOJIU(UKAIIMOHHON
W3MEHUYMBOCTU. BapuannoHHbIN psaa v BapuanmoHHas kpuBasi. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KayeCTBEHHbIE NPU3HAKM M HMX HopMma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON H3MEHUUBOCTH.

HacnenctBennasi, wiaM  TeHOTUNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAas
W3MEHYMBOCTh. Melo03 1 TMOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW H3MEHUYHMBOCTH.
MyTtanmonHas W3MEHUYMBOCTh. Kiaccudukamuss MyTaluii: TEHHBIE, XPOMOCOMHBIC,
reHoMHble. YacTtora ¥ nOpuYMHBI MyTanuid. MyTareHHble  (akTopel.  3aKOH
TOMOJIOTUYECKUX PAIOB B HaciencTBeHHOM naMenurnBoctu H. . BaBunoga.

Bresinepnas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun uyenoBeka. OCHOBHbIE METO/IbI T€HETUKU YEJIOBEKA!
reHEeaJIOTUYECKUH, OIM3HEIOBBINA, IUTOIC€HETUYECKUNH, OMOXUMUYECKUN, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpeMEHHOE OINPEEICHUE T€HOTHUIIA: IOJJHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUIUPOBaHUE, B TOM uuciae c¢ nomombto [I[[P-ananuza. HacnencrBeHHbie
3a0o/ieBaHMsI  4YelloBeKa:  TIeHHble  Ooie3Hu, OOJie3HW C  HAcIeACTBEHHOU
IPEIPACIIONOKEHHOCThIO, XpPOMOCOMHBIE Oonie3Hn. CoMaThyeckue U TeHepaTUBHBIC
myTanuu. CTBOJIOBBIE KJIETKU. [IpWHIMIBI 3M0pOBOTO 00pas3a >KU3HM, AMATHOCTHKH,
npopUIaKTUKKM W JICUEHUST TeHETHYeCKuX  Ooyie3He. MenuKo-reHeTHIecKoe
KOHCYJIbTUpPOBaHUE. 3HAYEHHE MEIWLMHCKON N'eHETUKU B MPEIOTBPAIICHUU U JICUCHUU
TeHETHUYECKUX 3a00JIeBaHUI YellOBeKa.

JdemoHcTpanum:

[Toptpersl: I'. Mengens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumer 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE M €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH pPAacCIICIUICHUS U €ro LUUTOr€HETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «Jlurubpumnoe ckpemmBanuey, «lluTomornueckue OCHOBBI JTUTHOPHIHOTO

CKpelIMBaHUD», «Meno3», «B3auMoaencTBre aJUIeIbHBIX T€HOBY, «] eHEeTHYECKUE KapThl



pacTeHMi, )KUBOTHBIX U YeJIOBEKay, «l'eHeTuka rnona», «3akOHOMEPHOCTH HACIEA0BAHHUS,
CLIEIUIEHHOTO C NoJIoM», «KaproTumsl yenoBeka U KUBOTHBIX», « BUIIbI ”3MEHUUBOCTHY,
«Monudukanronnas u3MEeHYUBOCTHY, «HacnenoBanue pesyc-gakropay», «['eHeTuka
TPYII KpOBW», « MyTalmoHHas U3MEHYUBOCTHY.

O6opynoBaHnue: MOJEN-aNIUINKAIUHA «MonorubpuaHoe CKpCILIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurndpuanoe ckpemupanuey, «llepekpéct xpomocom»,
MHUKpPOCKON M MuKponpemnapaT «J/lpozodpuna» (Hopma, mMyTtauuu (opmbl KpbUILEB U
OKpacku Tena), repbapuii «I'opox moCeBHOI.

JlabopaTopHble U IPaKTUHYEeCKHE PA0OTHI:

Jlabopatopnast pabota No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIUBaHUs Y Ip030( Uikl HA TOTOBBIX MUKpOIpEnapaTax.

JlaGopatopnass pabora Ne 6. «M3yueHune MOAMPUKAIMOHHOW H3MEHUYHBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsJIa U BApUALIMOHHON KPUBOID».

Jlabopatopnast pabora Ne 7. «AHanu3z MyTauumii y Jpo30(uibl Ha TOTOBBIX
MHUKpOTpernapaTax.

[Ipaktuyeckas padora Ne 2. «CocTaBieHle U aHAIU3 POAOCIOBHBIX UYEJIOBEKaY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOT M H.

Ceneknusl Kak HayKa M MPOIECcC. 3apOKICHUE CEIEKINU U JOMECTUKALUA. YUEHUe
H. . BaBuioBa o0 meHTpax MPOUCXOXKICHHUS U MHOTrooOpasus KyJIbTYPHBIX pacTEHUMH.
L{eHTpbI IPONCXO0XKIEHUSI TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHBIE METOJIbI CeNeKIUU. MaccoBblii W MHAMBUAYAIbHBIH OTOOPHI B
CeJeKUMH pacTeHHd U KUBOTHbIX. OIeHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemuBanue — MHOpuAUHT. Yucras nunus. CkpelnmBaHue YUCTBIX JUHUMA. [eTeposuc,
win rubpugHas cwia. HepoacTtBeHHoe ckpeniuBanue — ayTopuaunr. OtaanéHHas
rubpuanzamus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W IMOJYYCHHE MOJUILUIOUIOB.
JIoCTH>KEeHUS CENEKIIUH PACTeHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus kak oTpaciib IpOU3BOACTBA. | '€HHAsI MHKEHEPUs. DTallbl CO3/IaHUs
pexombunantHolt JIHK u Tpancrennsix oprann3mos. Kierounas nnxenepus. Kietrounsie
KYJbTYPBL. MUuKpOKIIOHaIbHOE pPa3MHOXKEHUE pacTEHUH. KionupoBanue
BBICOKOIIPOYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. OKOJOTUYECKHE U
strueckue npodnemsl. 'MO — reneTuuecku MOIUPHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toprpetsr: H. 1. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. lIBaHOB.

Tabmuie! 1 cxembl: kKapTa «L{eHTpBI MPOUCXOXKIEHUSI U MHOTOOOPA3Hs KyJIbTYPHBIX
pactenuit», «llopoapl AoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTEHHI»,

«Otnanéunas rubpuausanus», «Padorel akanemuka M. @. MBanoBay, «llomummonams,



«OObekThl  OuoTexHomoruw»,  «KieTouHble  KyJabTypbl M KJIOHHUPOBAHHUEY,
«KoHcTpyrpoBaHue U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKA IUIOJOB M KOPHEIJIONOB TUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbcKoX039UCTBEHHBIE PACTEHUSY.

JlabopaTopHble H IpaKkTHYeCKHE PAdOThI:

Okckypeuss « OCHOBHBIE METOJbI U JIOCTHIKEHUS CEJIEKLIUU PACTEHHI M KUBOTHBIX
(Ha CEeNeKIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA yYacTOK, B

TEITUYHOE XO3SMCTBO, IA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOHMOHHAST OMOJIOTHSI.

[Ipennochiku BO3SHUKHOBEHUS 3BOJIFOIIMOHHOW TEOPHUHU. DBOJIOLMOHHAS TEOPUS U
e€ MecTo B Ononorun. BiusiHue sBONMIOIMOHHON TEOpUM HA Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CBueTenbCcTBa 3BOMONMH. [TaneoHTOIOTHYECKHE: TOCTE0BATEILHOCTD MOSBIICHUS
BHJIOB B TMAaJCOHTOJOTUYECKONW JIETOMUCH, Mepexoanbie (popmbl. buoreorpaduueckue:
CXOZCTBO U paziunuue (hayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA UM  pa3inuuusg SMOPHOHOB  Pa3HbBIX BHJIOB
NO03BOHOYHBIX.  CpaBHUTENbHO-AHATOMUYECKUE:  T'OMOJIOTUYHBIE,  AHAJIOTMYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX MyTEH y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapBuHa. [Ipeanocsuiki BOZBHUKHOBEHHS JapBUHU3MA.
JIBMKyIlMe CUJIbl SBOJIONMU BHUAOB 1O JlapBuHYy (M30BITOYHOE pa3sMHOXKEHUE IpHU
OTPaHUYEHHOCTH PECYpCOB, HEOMpeIeIEHHAsT N3BMEHYUBOCTh, OOpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBoitounn (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBomtouus. [lonynsuus kak eIuHHIA BUAA U IBOJIOLUU.

JBuxyiue cuibl (pakTopbl) SBOIIOIUHN BUAOB B pUpoJie. MyTallMOHHBIH Mpoiiece
1 KOMOWHATHUBHASI U3MEHYMBOCTG. [lonmynsinoHHbIe BOJHBI U Ipeid reHoB. M3omsus u
MUTpaIusl.

EcTecTBennslif 0T00p — Harnpasssitouil Gpaxrop 3Bomtoruu. Dopmbl €CTECTBEHHOTO
orbopa.

[Ipucnoco6MeHHOCTh ~ OPTaHM3MOB  KaK  pe3ylbTaT  dABOMIONUHU.  [Ipumepsl
MPUCTIOCOONIEHUH Y OpraHu3MoB. ApoMOp(O3bI U UANOATATITAIIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHbIE (OpPMBI BHI000pA30BaAHUS:

reorpaguyeckoe, SKOJIOTHIECKOE.



MakposBomtonnss.  POpMBI  IBOJIIOLUH: ¢unernueckas,  JIUBEPreHTHasd,
KOHBEpIeHTHasl, napamienbHas. HeoOpaTuMocCTh 3BOTIOIMH.

[IpoucxoxaeHne OT HeCHeUUaIu3UpOBAaHHBIX mpeakoB. llporpeccupyromas
crienManu3anus. AJanTUBHAS pagualius.

JdemoHcTpanum:

[Toptpersr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkenb, @. Mroiutep, A. H. Cesepiios.

Tabmunpel 1 cxembl: «Pa3ButHe opraHuyeckoro mMupa Ha 3emiie», «3apoJIblln
MMO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukcy, «DopmMbl 6OpHOBI 3a CyIIECTBOBAHHEY,
«EctectBeHHbIlt 0TOOP», «MHOrooOpasue cOpToB pacTeHuit», «MHoroodpasue mopo
KUBOTHBIX», «[lomymsimun», «MyTaluoHHass HU3MEHYUBOCTHY, «ApOMOp(dO3bD»,
«Mmunoanantanun», «OO0mas nereHepanus», «JBmwkyme cuiasl sBosonuny, «Kapra-
cxema wMmapmpyra myrtemectsus Y. JlapBunay, «boppba 3a cymiecTBoBaHHEY,
«IIpucnoco6ieHHOCTh OpraHU3MOBY, «I'eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOrHuecKoe BU000pa30BaHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU OKpacKu, Habop
IUIOZIOB U ceMsH, Koyuiekuus «lIpumepbl 3alIUTHBIX MPUCIIOCOONEHHUH Yy >KMBOTHBIXY,
Mojienb «OCHOBHBIE HAMPaBIIEHUS HBOIOIHUIY, 00bEMHAs MoJieb « CTpOeHHE TOJIOBHOTO
MO3ra TI0O3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoieKius «PopMbl COXpaHHOCTH HCKOIMAEMbIX
KUBOTHBIX M pacTeHUi», Mozenb anmumkanus «llepekpéct Xpomocom», BiaKHbIE
npenaparsl  «Pa3BuTue  Hacekomoro», «Pa3BUTHE  JATYIIKW», MHUKpOIpenapar
«JIpo3odunay» (HopMma, MyTariuu (opMbI KPbIIIbEB U OKPACKHU TeJia).

JlaGopaTopHble U IPaKTHYeCKHEe PadoOThI:

Jlabopatropnast paGora Ne 1. «CpaBHeHue BHIOB 10 MOP(}OIOrHIECKOMY
KPUTEPUION.

Jlaboparopuast pabora Ne 2. «Omnucanue mpUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE KM3HU Ha 3emuie.

JloHayuHble TIpEACTaBICHUS O 3apOXKICHUU SKU3HU. HayuHble rumnoressl
BO3HUKHOBEHHMS KM3HM Ha 3emiie: abuoreHe3 W MmaHcrepMmus. XUMHYecKasl dBOJIOLHA.
AOHOTEHHBIN CUHTE3 OPTraHMYECKUX BEIECTB M3 HEOPTAaHUUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKICHHE XUMUYIECKOH 3BOJIONMH. HavanpHbIe ATanbl OMOJIOTHUESCKOM BOFOIIHH.
['umoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
npotokyieTku. [lepBbie KIIeTKU U UX 3BONIOIUSA. DOPMUPOBAHNE OCHOBHBIX I'PYTII JKUBBIX

OpraHU3MOB.



Pa3Butne xu3Hum Ha 3emie mo spaM U nepuoaam. Karapxeill. Apxelickas u
npotepo3oiickas 3pel. [laneo3olickas 3pa U e€ nmepuojpl: KEeMOPUNCKUN, OPJTOBUKCKUMI,
CUJIypUHCKUH, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3oiickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbIA, HEOT€HOBBIM, aHTPOMOT€HOBBIN.

XapakTepuCcTUKa KIMMAara M TEO0JOTHYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENBHOIO U KUBOTHOTO MUpPA. ApOMOP(O3bl Y pacCTEHUN U )KMBOTHBIX.
[losiBneHue, pacuBeT U BBIMUpPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMdeckoro MHpa Kak OTpaxkeHHe HdBooUuU. (OCHOBHBIE
CUCTEMaTHYECKHE IPYIIIbl OPraHU3MOB.

OBOJIIOIMS 4YeIoBeKa. AHTpOIONOrus Kak Hayka. Pa3Butue mnpeacraBieHUN O
ITPOUCXOXKACHUU 4YeJIoBeKa. MeToasl n3ydeHus aHTponoreHe3a. CxXoacTBa M pa3inudus
YeJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJ0KEHUE YEIOBEKa.

JBuxymue cuibl (dakTopbl) aHTpororenesa. HacrnencTBeHHass M3MEHUHMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIlIecCTBeHHbI 00pa3 KU3HH, HU3TOTOBIICHHWE OpPYAUNA Tpyna,
MBIIIJIEHUE, peYb.

OCHOBHbIE CTaguU M BETBU 3BOJIIOIMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YermoBek
yMenblii, YenoBek mnpsamMoxonsdmui, YelnoBek HeaHAepTalbCKui, UeoBEeK pa3yMHBbIM.
Haxonku wuckomaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHHS, O0JIACTh PaclpOCTPaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseyeckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEOUAHAs (eBpa3uiickas),
HErpo-aBCTpalionHas (3KBaTOpUasibHAs), MOHTOJOWIHAS (A3MATCKO-aMEPHKAHCKAs).
UepThl MOpPUCIIOCOOTICHHOCTH TMPEACTABUTENIEH YEIOBEYECKUX pac K  YCIOBUAM
cymectBoBaHus. EnquHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmunet u  cxembl: «Bo3nukHoBenue CoiHedyHOM cucTeMbl», «Pa3Burne
OpraHUYEeCKOro MHUpay, «PacTturenpHas  KJIETKay, «KuBoTHas KIIETKa»,
«IIpokapuornueckas kierka», «CoBpeMeHHasi CHCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMMYECKUX YEPT CTPOCHHUS YENIOBEKa M YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJOTMYECKUX HAXOJOK IPEAKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHevimme srogu», «/IpesHue srogm», «llepBele  COBpEMEHHBIE IO,
«UYenoBeyeckue pacb».

Ob6opynoBanue: mymsku «lIporcxoxaeHne denoBekay» (OHOCTBI aBCTpajONMUTEKa,
MUTEKAHTPOIAa, HEeaHJepTalblla, KPOMaHbOHIA), CIEMKH WJIW HU300paKeHUsT KaMEHHBIX

opynuid  TEpBOOBITHOTO  4eJoOBeKa  (KaMHU-YONMEph,  pyOuia, ckpebna),



TeOXpOHOJIOTHYECKasd TaOmuua, Kojulekuuss «®POopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX W PACTCHHI.

JlaboparopHble 1 NpaKkTHYecKHe padoThI:

[Ipaktuyeckass pabora Ne 1. «J3yueHue HCKOMAEMBIX OCTAaTKOB PACTEHUH H
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcusi « DBOJIOIHUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN
WM KpaeBeIUECKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KawIIAs cpeaa.

OKOJIOTMSl KaK HayKa. 3aJadyd W pasleibl dKOJIOTMA. MeTOoapl SKOJOTHYECKUX
HCCIE0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyIlIHAsA, [OYBEHHAs,
BHYTPUOPTraHU3MEHHAs.

Okonornyeckue  ¢dakrtopel.  Kiaccuduxanuss  skonormdeckux — QaxTopos:
abuoTuyeckue, OMOTUYECKUE U aHTPONOreHHbIE. J{eificTBIe 3KOIOrHYecKUX (PaKTOpPOB Ha
OpraHU3MBl.

AbGuotnyeckue (akToOpbl: CBET, TEMIEPaTypa, BIAKHOCTb. DOTONEPHOTU3M.
[Ipucnocobnenuss opraHu3MoB K JEHCTBUIO abuoTuueckux QaxtopoB. buonormueckue
PUTMBI.

buotnueckue ¢aktopsl. Bumasl OMOTHUECKMX B3aUMOJEWUCTBHI: KOHKYpPEHIIHS,
XUIIHUYECTBO, cuMOuMo3 u ero ¢opwmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaINU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpainn3M. 3HaueHue
OMOTHYECKUX B3aUMOJCHCTBUN HJIs1 CYIIECTBOBAHHS OpPraHU3MOB B TMPUPOIHBIX
Cc0o00IIeCTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKHU NOMyIsiuud. OCHOBHBIEC MTOKA3aTENN MOIYJISLNN:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MHUrpauusd. /{nHamuka
YUCJIEHHOCTH MOILYJISIUUU U €€ PeryJIsLus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6oabar, K. @. Pynbe, J. ['ekkensb.

Tabmuner u cxembl: kapta «lIpupomubsie 30HBI 3emnu», «Cpensl oOWUTaHUS
oprausmMoBy, «Potonepuoauzm», «llomynsuumn», «3aKOHOMEPHOCTH pOCTA YUCIEHHOCTH
NONyJIALUN UHPY30pHU-Typenbkny», «[IumeBbie nenm.

JlabopaTopHble 1 mMpakTH4ecKHe padoThbI:

Jlabopartopnast pabota Ne 3. «Mopdornoruueckne 0COOEHHOCTH pacTEHU U3 Pa3HbIX
MECT OOUTaHUS.

JlaGopatopnas pabora Ne 4. «BnusHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB

KOJICYCa».



[Ipaktuueckass padora Ne 2. «lloacu€r TUIOTHOCTH TOMYJSLMM pa3HBIX BHUJIOB
pacTeHun».

Tema 4. Cool0miecTBa 1 IK0T0THYEeCKHE CHCTEMBI.

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIOBasi,
MpOCTpaHCTBEHHas, Tpopuueckas (nuieBas). Bunasl-nomunantsl. CBsi3u B OHOLIEHO3E.

Dkonoruyeckue cuctemsl (3xocuctemMsl). [loHsiTHE 00 HKOCHCTEME M OMOTEOLIEHO3E.
@DyYHKIIMOHAJIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHThl, KOHCYMEHTHI, PEIyLICHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPTUHU B 3KocucTteMe. Tpoduueckue (MULIEBbIE) YPOBHU
skocucTtembl. [lumesbie nenu u cetu. OCHOBHBIE MOKAa3aTelld SKOCUCTEMBbI: OMomMacca,
MPOIYKIMS. DKOJIOTHYECKUE MUPAMUbIL: MPOTYKLINHU, YUCICHHOCTH, OnoMacchl. CBOMCTBA
9KOCHUCTEM: YCTOMYUBOCTb, CAMOPEryYJIsALusl, pa3Butue. CyKueccus.

[IpuponHbIe SKOCHCTEMBL. DKOCHCTEMBI O3Ep M peK. DKOCHCTEMa XBOMHOTO WU
HIMPOKOJINCTBEHHOTO JIECa.

AHTpOIIOTEHHbIE SKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOOIKOCUCTEMBI.
buonorudeckoe n X03s1iiCTBEHHOE 3HAUYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak Qaktop ycroilumBocTH  3sKkocucteM. CoxpaHeHue
OMOJIOrMYeCcKOro pa3Hoo0Opasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa onochepsl.
JKupoe BemecTBo u ero pyHkuu. OcodeHHOCTH OMOoC(EPhI KaK INI00aThHON Y KOCUCTEMBI.
JluHamuueckoe paBHOBECHE M 00paTHas CBs3b B Orocdepe.

KpyroBopoTsl BeliecTB 1 OMOre0XMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yIJiepo/ia, a30Ta).
3oHabHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeyectBo B Ounochepe 3emuid. AHTPONOTreHHbIE W3MEHEHHS B Ouocdepe.
['moGanbHbIe SKOTOTHYECKHE TPOOIEMBI.

CocymiectBoBaHue MPUPOAb U yenoBeuecTBa. CoxpaHeHue GHMOpazHOOOpa3us Kak
OCHOBa ycroitunBoctu Ouochepsl. OCHOBA palMOHAILHOTO YIPABJICHUS MPHUPOJIHBIMU
pecypcamu U UX UcIosib3oBaHue. JlocTikeHus OMOIOTHN U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuer 1 cxembl: «[IumeBbie nenu», «bHOIEHO3: COCTaB M CTPYKTYpay,
«IIpupoansie coobmiecTBay, «llenu nmutanusy, « Ikonorudeckas nupamuay, «buocdepa
U YeJIOBEK», «DKOCHCTEMAa HIUPOKOIMCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO JIECa»,
«buorieHo3 Bogoémay, «ArporeHo3», «lIpuMepHble aHTPOMOTEHHBIE BO3JCHCTBUSA Ha
pupoay», « Baxxnenire HCTOYHUKH 3arpsA3HEHUS BO3AyXa U TPYHTOBBIX BO», «IlouBa —
BaKHeWIIasi cocTapistomas ouochepsr», «DakTopsl Aerpaganuy mouBy, «IlapHUKOBBIN

apdexT», «DakTOpsl PaTMOAKTHBHOTO 3arps3HeHus Ouocdeps», «OOmas CTpykrypa



ouocdeps», «Pacnpocrpanenue xusHu B O6uochepe», «O30HOBBIA IKpaH OUOChEPH»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopot azora B mpupoe».

OGopynoBanue: Mojenb-amiuidkanus «Tunuunsle OMOLIEHO3BD», repdapuii
«PacturenpHble cooOmiecTBay, koiuiekiuu «buonenos», «Bpeautenu BakHEHITUX
CEIbCKOXO03SUCTBEHHBIX KYJIbTYp», TepObapud MU KOJUICKIIMH PACTEHHH M >KUBOTHBIX,
MPUHAJUICKAINE K Pa3HBIM HKOJIOTUYECKHM Trpynmnam omHoro Bujaa, KpacHas kHura

Poccuiickoit denepanun, n300paxeHus: OXpaHsIeMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUSA

Cornacno ®I'OC COO, ycranaBiauBarTca TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
o0y4aroIMMUCS ~ IpOrpaMM  CpeAHero  ooOmero  oOpa3oBaHUsA:  JUYHOCTHBIM,

MCTANIpCAMCTHBIM U IPCAMCTHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType TMYHOCTHBIX PE3YIBTATOB OCBOCHUA TpeaMeETa « bUOTOTUS» BBIACICHBI
CJIEIyIOIIME COCTABJIAIONIME: OCO3HAHME OOYYaIOIIMMUCA POCCUICKON Ipa’KIaHCKON
WJICHTUYHOCTH  —  TOTOBHOCTH K  CaMOpPa3BUTHUIO,  CaAMOCTOSTEIBHOCTH  H
CaMOOTIPE/ICTICHUI0, HAJIMYME MOTHBAIIMU K OOy4YeHHIO OWOJIOTHHU, IeJICHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHH JMYHOCTA Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPAJAUIINI Pa3BUTHS OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH
o0ydJaronuxcsi pyKOBOJCTBOBAThCS B CBOEH JEATETBHOCTH ILIEHHOCTHO-CMBICTIOBBIMU
yCTAaHOBKAMH, TMPUCYIIMMH CHUCTEME OHOJIOTMYECKOTO O00pa3oBaHUs, HAJIUYWE
9KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEM U CTPOUTH >KM3HEHHBIE
TIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOCHUS TNpeamera «buosiorus» AOCTUTAlOTCS B
€IMHCTBE YU4eOHOM M BOCIIUTATEILHON JEATEILHOCTH B COOTBETCTBUU C TPATUITMOHHBIMHU
POCCUMCKUMHU  COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JYXOBHO-HPaBCTBEHHBIMHU
IIEHHOCTSIMH, TIPUHATBIMA B OOIIECTBE TMpaBWJIaMH W HOpPMaMH TIOBEJACHUS U
CIOCOOCTBYIOT IIpoIleccaM CaMOTIO3HAHHUS, CAMOBOCTIMTaHUS U CAMOPa3BUTHS, PA3BUTHS
BHYTPEHHEN MO3ULHUM JIMYHOCTH, MAaTPUOTU3MA, YBAXKEHHUSI K 3aKOHY M MPaBOIOPSIKY,
YEJIOBEKY TPyJa U CTapIieMy IMOKOJEHHIO, B3aUMHOTO YBaXKCHHS, OEPEKHOTO OTHOIICHUS
K KyJbTYPHOMY HACJIECAWI0O W TPAJULMAM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoi
denepaliuu, TPUPOJIE U OKPYKAIOLIEH Cpeie.

JIngHOCTHBIE pPE3yibTaThl OCBOEHHS ydeOHOro mpeamera «buoJOrHsS» TOJKHBI
OoTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYyYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMuUpPOBaHHOM BHYTPEHHEH MO3UITMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM
poccuiickoro oO0IIecTBa, PAaCHIMPEHHUE >KU3HEHHOTO ONbITa U OMNBITa JEATEIHHOCTU B
MPOLECCE pEeATN3alM OCHOBHBIX HAIIPABJICHUN BOCHUTATEIBHOU NEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUA:



c(hOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULHUM OOYYaIOIIETOCs KaK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IECTBA;

OCO3HaHUE CBOUX KOHCTUTYILMOHHBIX MpaB U OOSA3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JIESATEIHHOCTH MPHU CO3AAHUH YUCOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M MO3HABATEIBHBIX 3aJ]lay, BHIMOJHEHUH OMOJIOTHYECKUX
9KCTIIEPUMEHTOB;

CIIOCOOHOCTBH OMpPEACNATh COOCTBEHHYIO TMO3HIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YyMEHUE YYWUTHIBATH B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOACH C pPa3HBIMU YOEXKICHHSIMHU, KYJIbTYPHBIMH IIEHHOCTSMHU H
COIMAbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOIIECCE COBMECTHOTO BBINOIHEHUSI y4YEOHBIX,
MO3HABATEIBHBIX U HCCIEOBATENbCKUX 3a]1a4, YBOKHUTEIBHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB TIPH 00CYKJICHUH CTIOPHBIX BOMPOCOB OMOJIOTMYECKOTO COICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU IEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(OpMUPOBAHHOCTb POCCUICKON TpaxJaHCKOM WACHTHUYHOCTH, NaTPUOTH3MA,
YBaXEHUs K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTHU Iepes PonumHOM, ropaoctu 3a
CBOM Kpai, cBOW PoauHy, CBOM S3BIK M KyJbTYpy, HPOIUIOE M HACTOSAIIECE
MHOTOHallMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0 W MaMITHUKAM IPUPOJIBI,
NoCTXKEeHUsAM Poccnu B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTH OIICHMBATH BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTMM, TOHUMAHUS 3HAYEHHs] OMOJIOTMU B TO3HAHUM 3aKOHOB MPHUPObI, B >KU3HU
YelloBeKa U COBPEMEHHOI'0 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHOyXKeHut0o u 3ammure OTeuyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:

OCO3HAaHME JYXOBHBIX LIECHHOCTEW POCCUICKOT0 HApoa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, TUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYalldl0 W TPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJa B TOCTPOCHHE YCTOWYUBOTO OYAyIIETO;



OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEN CEMEWHOW KW3HU B COOTBETCTBHHM C TPAgULUASIMU
HaponoB Poccuu;

4) 3¢cTeTH4eCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIMECTBEHHBIX OTHOIIECHUI;

MMOHMMAaHKE SMOILIMOHATILHOTO BO3ACHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIISAThH
KauecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHHUs, G(opMHPOBAHUS KYJBTYPbl 310POBbS H
IMOI[MOHAIBHOI0 0JIATOMOJIYYMSI:

MOHMMAaHWE U pealu3alus 3J0POBOTO M 0e30macHOro olpasa KU3HH (370pOBOE
MUTaHWEe, COOJIIOICHUE TUTHMEHUYECKUX TMPaBUI W HOPM, COAIAaHCHUPOBAHHBIA PEKUM
3aHATUHN U OT/BIXA, PETYyJIsIpHas pu3nueckasi akTUBHOCTh), O€PEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTHU TMPaBWJI WHIUBHUIYATHHOTO M KOJUIGKTUBHOTO O€30IMacHOTO
MOBE/ICHUS B CUTYaIUsX, YITPOXKAIOIIUX 3JOPOBBIO U KU3HU JIOCH;

OCO3HAaHHWE TIOCIEACTBUM W HENPUATUS BPEOHBIX MPUBbIUEK (YMOTpeOIeHHUs
QJIKOTOJIs1, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCTIUTAHUSA:

TOTOBHOCTbH K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K AKTUBHOM JIEATEIbHOCTH TEXHOJOTUYECKOW U  COLUAIbHOM
HANpPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJHSATH TaKYIO JESITEIbHOCTb;

UHTEpEC K pas3audHbIM chepam mpodeccHoHaTbHOM AeATeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBINA BBHIOOp Oyaymiel mpodeccru M pearn30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEH KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHUSA

IKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHKY KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHSA  DKOJOTHMYECKOW  KYJIbTYpbl:  MPHOOPETEHHE  OIbITa
IJJAHUPOBAHUS TOCTYNKOB U OLEHKH HUX BO3MOJXKHBIX MOCIEACTBUHN ISl OKpY>Karouiei
cpenbl;

0CO3HaHME III00ATHHOT0 XapaKTepa IKOJIOTUUECKUX MPoOIeM U MyTel UX perieHus;



CIIOCOOHOCTH HCIIONB30BaTh MpUOOpETaeMble MPU WU3YUYEHUU OWOJIOTHU 3HAHUS U
YMEHHUSI TIPU PEHICHUU MPOOJIEM, CBI3aHHBIX C PAllMOHAIBHBIM MPUPOAOIOIH30BAHHUEM
(coOmroieHre npaBwil MOBEACHUS B IPUPO/JIC, HAITPABICHHBIX HA COXPaHEHUE PAaBHOBECHS
B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE JACUCTBUM, MPUHOCALIIMX BPEA OKPYXKAKOIMIEH HPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTHUYECKUE TOCIEICTBU
MPEINPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HAJIMYHE PA3BUTOrO YKOJIOTHUECKOTO MBILIIJIEHUS, YKOJIOTHYECKON KYJIBTYPBI, OMBITA
NEATEIIbHOCTA SKOJIOTUYECKON HAINpPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAThCS MMHU B
MO3HABATEIbHONW, KOMMYHHKATUBHOW U COLIMATIbHOM MPAKTHKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOUN ACATETbHOCTH SKOJIOTUYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI O MO3HAHMS:

c(hOopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha Juajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYyJIbTYpPhl KaK CpElICTBa
B3aMMOJICUCTBUS MEKTy JIFOJIbMU Y MMO3HAHUS MUPA;

MOHUMaHHE CrielnPpUKH OMOJIOTHU KaK HayKH, OCO3HAHUA €€ posii B hOPMUPOBAHUH
pallMOHAJIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHMHM 1EJOCTHOTO TMpEeJCTaBICHUs 00
OKpY’)KalIlleM MHpE KaK O €IWHCTBE NPHUPOJbI, YeJOoBEKa M OOIIecTBa, B IMO3HAHUHU
MPUPOTHBIX 3aKOHOMEPHOCTEW U peIIeHUH TPoOJIeM COXpaHEHUs MPHUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHM JUII COBPEMCHHOW ITMBUIIM3AIUU:
obOecreueHUsi HOBOTO YPOBHS PAa3BUTHS MEIWIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh PECYpCHBIE MPOOIEMBl pPa3BUTHS YEIOBEYECCTBA,
MOMCKA My TeH BBIX0/1a U3 TI00ATBHBIX YKOJIOTMISCKUX MPOOJIeM U oOecrieueHus rmepexoia
K YCTOMYHMBOMY Pa3BUTHIO, PAIMOHAJIBLHOMY HCIIOJIB30BAHUIO MPHUPOJHBIX PECYPCOB U
(hopMUPOBaHUIO HOBBIX CTAHIAPTOB JKH3HU;

3aMHTEPECOBAHHOCTh B TOJIYYECHHUU OMOJIOTMYECKUX 3HAHWU B IEJISIX IOBBIIMICHUS
oOmmield  KyJabTypbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKIIMOHAILHON TPAMOTHOCTH 00y4aronuxcsi, popMupyemMoit npu u3yuyeHuu OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOI0B TTO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJIb30BaTh MOJTy4YaeMble 3HAHUS ISl aHAlM3a U OOBSICHEHUS SBICHUUN
OKPYKaroIIero MUpa U MPOUCXOSAIINX B HEM H3MEHEHUH, yMEHUE 1eTIaTh 000CHOBAHHBIE
3aKJIFOUCHUS] HA OCHOBE HAayYHBIX (DAKTOB W MMEIOIIMUXCS NAHHBIX C LEIbI0 MOTyYeHUs

AOCTOBCPHBIX BBIBOOOB;



CIIOCOOHOCTh CaMOCTOSITENIEHO MUCIOJIb30BAaTh OMOJIOTHYECKUE 3HAHUS JIJISl PELIEHUs
po0JieM B peajbHbIX JKU3HEHHBIX CUTYaIIMSIX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JIEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATEIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIITIE;

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUM MO OHOJOTMH B COOTBETCTBUM C YKU3HECHHBIMHU

MOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3ysbTaThl OCBOCHMS yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT:  3HAauYMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOyYArOIIUXCS
MEXIUCIUIITMHAPHBIE  (MEXIpEAMETHBIE) OOIEHAayYHbIe TIOHSATHSA, OTpa)karouue
1IETTIOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CICIIU(PUKY METOO0B MO3HAHUS, UCIIOJIH3YEMBIX B
€CTEeCTBEHHBIX HayKax (BEIIECTBO, YHEPTHsI, IBJICHUE, MPOIECC, CUCTeMa, HAyYHbIN (akT,
MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOBAaHHME, HaONIO/CHUE,
U3MEPEHHE, DKCIEPUMEHT U  JPYTuX), YHHUBEpPCAIbHbICE Y4YEOHBIC  JEHCTBHS
(mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE, PETYISITUBHBIE), o0ecrnieunBaromye
dbopmupoBanue (QyHKIMOHAIBHOW TPAMOTHOCTH U  COLMAJIBHOM  KOMIETEHIUU
oOyJaromuxcs, CIIOCOOHOCTH oOy4armmxcs UCIIOJIb30BATh OCBOEHHBIE
MEXIMCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W yHUBEpCAJIbHbIE Yy4yeOHbIE
JeMCTBUS B TO3HABATEIBHOM U COLIMANIHOM MPaKTHKE.

MertanpenMeTHbie  pe3yJbTaThl OCBOEHHUSI IPOTpamMMbl  CpEJHEro  OOIIero
o0Opa3oBaHUs JOJKHBI OTPAXKATh:

OBiajeHne yHUBEPCAJbLHBIMU YUeOHBIMH NMO3HABATEIbHBIMH 1€ICTBUAMM:

1) 6a3oBble JIOTHYECKHE el CTBHSL:

CaMOCTOSITEIHHO (POPMYIMPOBATH U AKTYaJTM3UPOBATH MPOOIEMY, paCCMaTPUBATD €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUN MPHUEMBI JTOTMYECKOTO MBIIICHUs (aHAIN3a,
CUHTE3a, CpaBHEHUs, Ki1accuukanuu, 006001eHNs1), paCKPhIBATh CMBICT OMOJIOTUYECKUX
MOHATUM (BBIIEIATh MX XapaKTepHblE MPU3HAKW, YCTAHABJIMBATh CBSI3M C APYTUMHU
MOHSATUSMH);

ONpEeNENATh LENH AeSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACSITEIHHOCTH C MIOCTABJIICHHBIMU LIETISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS sl 00BsCHEHUS (DAKTOB U SIBJICHUIA KUBOUN

MIPUPOJIBI;



CTPOUTH JIOTHUECKHE PaCCYyKACHUS (MHIYKTHUBHBIE, E€AYKTHUBHBIEC, IO aHAJOTHUM),
BBIABJLITH  3aKOHOMEPHOCTM W NIPOTHBOPEYUS B  PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyIHpOBaTh BBIBOJBI M 3aKIIOUEHHUS;

IIPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA I IPEACTABICHUS CYLIECTBEHHBIX
CBSA3€l M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TakKe MPOTUBOPEUUi
Pa3HOTO pOJa, BBISBIIEHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUIaH pEIIeHUs MpoOJeMbl C Y4Y4ETOM aHaIM3a HMEIOUIUXCS
MaTepUaJbHbIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBHE DPE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIENCTBUH ACSITENBHOCTH;

KOOPJIMHUPOBATH U BBINOJHATH pabOTy B YCIOBHUSIX PEaJbHOr0, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE IPU PEIICHUHN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIENOBATEILCKHE ICHCTBUS:

BJIQ/IeTh HAaBbIKAMHU Yy4eOHO-MCCIIENOBATENbCKOM M MPOEKTHOM JAEATeNbHOCTH,
HaBBIKaMU pa3pelieHust IpoodieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY
IIOMCKY METOJIOB PEIICHMs] NPAKTUYECKUX 3a/]ad, NMPUMEHEHHUIO Pa3iIu4HbIX METOJOB
NIO3HAHMS;

UCIIOJIb30BATh PA3JIMYHBIE BUBI JEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HaHUS, €ro
MHTEpIpeTaly, Ipeodpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYyallUsIX, B TOM YHUCIIe
IpU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IPOEKTOB;

(¢opMUpOBaTh HAyuyHBIH TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMM ITOHATUSMHU U METOJIAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AEATEIbHOCTH
Y )KMU3HEHHBIX CUTYalUsX;

BBISBJIATH IPUUMHHO-CIIEACTBEHHBIE CBA3M U aKTyaJIM3UPOBATh 33]ady, BbIIBUIaTh
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JUIsl 1I0Ka3aTeIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh [apaMeTPbl U KPUTEPUU PELLEHUS;

AHAJIM3UPOBATH IIOJYYEHHBIE B XOJI€ PEUICHMs 3alayd PeE3yJIbTaThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OI[CHKY HOBBIM CHUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIeJICHANPABICHHBIN MMOUCK MepeHOCca CPEJICTB U CIIOCOOOB IEHCTBUS
B Mpo(heCCHOHAIILHYIO Cpey;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIbHYIO M IPAKTHUYECKYI0 OO0JacTH
KU3HENIEATEIILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00IacTel;



BBIJIBUTATh HOBBIE UJEH, PEJIaraTh OPUTrHHAIBHbBIE MTOIXO0/IbI U PEIEHUs, CTABUTH
MpoOJIEMBI U 3371a4H, JOIYyCKAIOLIUE albTEPHATUBHBIE PELLICHUSI.

3) padora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3IUMYHBIX MCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOro
OCO0Ms, HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHYECKUX CIOBApAX U CIPABOYHHMKAX,
KOMITIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaIn3upoBaTh HH(OPMALIUIO PA3INYHBIX
BUJIOB U (OpM TMpPEACTABICHUSA, KPUTHUYECKHM OLEHUBATh €€ JOCTOBEPHOCTb U
HENPOTHUBOPEUHUBOCTb;

(dbopMynHMpoOBaTh 3aIIPOCHl U MPUMEHSATH PA3JIMUHbIE METOJIbI IIPU MOUCKE U O0TOOpE
Oouonornueckoit nHGopMaIuu, HeOOXOAMMOM /IJIsl BHIMOTHEHUS YUCOHBIX 3a/1a4;

NpuoOpeTaTb  ONBIT  HMCHOJIb30BaHMS  HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJIbTYpy AaKTUBHOIO HCIOJIb30BAHMS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTUMANIbHYIO (OPMY MpeCTaBICHUS OMOIOrHYeCKOn
uHpopmannu (cxemsl, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

UCIIOJIb30BAaTh HAYYHBIN S3BIK B KaYECTBE CPEJCTBA MpH paboTe ¢ OMOJIOTHYECKO
UHpOpMalMel: NPUMEHATh XUMHYECKHe, (U3NYECKHMEe M MaTeMaTHYeCKUe 3HaKU U
CUMBOJIBI, (OpMYJIbl, a0OpeBUATYpy, HOMEHKIATYpPY, UCII0JIb30BaTh U NPEeoOpa30BbIBATh
3HAKOBO-CHMBOJINYECKHE CPEJICTBA HAIJISIIHOCTH;

BJaJIeTh HAaBBIKAMHU PACIO3HABAHUSA U 3alUTHl MH(OpManuu, UH(OOPMALMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiiaieHne YHHBePCAJIbHBIMA KOMMYHMKATHBHBIMH JIeHCTBUSIMM:

1) odmmenue:

OCYILECTBIIATh KOMMYHHKAIMM BO BceX cepax *KHU3HH, aKTUBHO y4acTBOBAaTh B
JMAJIore WIM AUCKYCCHH IO CYLIECTBY 00CYXk/1aeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBATh CY>KJEHHUS OTHOCUTENILHO BBITIOJIHEHUS IpeularaeMoil 3a1auu, y4uThIBaTh
MHTEPECHl U COrTIACOBAHHOCTD MO3UIUH IPYTUX YYACTHUKOB AMATIOra WIH JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CPeACTBA OOIIEHNUS, TOHUMATh 3HAYEHHUE COLIUAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTyalud, yMeTb CMsr4arb
KOH(IMKTHI U BECTU NIEPErOBOPHI;

BJAJIETh pa3IMYHBIMU croco0amMu OOIIEHMS W B3aUMOJICHCTBUS, MOHUMATh
HaMEpEeHUs JIPYTuxX JIIOJeH, MPOSBIATh YBKUTEIBHOE OTHOIIEHHWE K COOECEIHUKY U B
KOppeKTHOH (hopme (popMyTUpOBaTH CBOU BO3PAKECHUS,

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOX TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHasl IesiTeIbHOCTb:



MMOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUAYaIbHON pabOThI
IIPU peUIeHUH OUOJIOrMYECKOr MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MTPUMEHEHUS
TPYIIOBBIX (OPM B3aUMOJICHCTBUS MIPU PEIICHUH YUYeOHOU 3a1a4u;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JIEUCTBUHN C YyUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO WIeHA KOJUICKTUBA,

MPUHUMATD 1IEJIU COBMECTHOU JESATEILHOCTH, OPTAaHU30BLIBATh U KOOPAUHUPOBATH
JNEUCTBUA O €€ IOCTUKEHUIO: COCTABJISITh IJIAaH ICUCTBHM, PaCIIPEACIATh POJIU C YYETOM
MHEHHM YYaCTHUKOB, 00CYIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAaYECTBO CBOETO BKJAJa M KaXJAOT0 y4aCTHUKA KOMaHAbl B OOLIUN
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTb  HOBBIE  TPOEKTHI, OIEHWBATh HJAEM C TO3UIMH  HOBU3HBI,
OPUTHUHATLHOCTH, MTPAKTUUECKOM 3HAYMMOCTH;

OCYIIECTBIISITh O3UTHUBHOE CTPATETUUECKOE MOBEJACHUE B PA3IMYHBIX CUTYaIMSX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBJjajieHue YHUBEPCAJLHBIMH PeryJATUBHBIMM J1€iiCTBUSIMH:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJISl BBIABICHUS MPOOJIEM M MX pElIeHHs B
KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOUX JICUCTBUSAX U MOCTYIKaX [0 OTHOLICHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOLIUX;

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  [O3HABAaTEIbHYIO JI€ATEIIBHOCTb, BBISBIIATH
npoOsieMbl, CTaBUTh W (GOPMYJIHPOBaThH COOCTBEHHbIE 3a/adyll B 00pa3oBaTelIbHOMN
NEATEIbHOCTU U XKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIbHO COCTAaBIATh IJIAH PELICHUs MPOOJIeMbl C Y4ETOM HMEIOLIUXCS
pPECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEIIOYTEHUH;

NaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacHmpsATh paMKd y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUMH;

JieNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKOH SPYIAUIMH B Pa3HBIX
00J1aCTSAX 3HAHUH, ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb,

OICHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM;



BJIQJIETh HABbIKAMHU I103HABATEJIbHOM PEQIEKCUM KaK OCO3HAHHS COBEPILAEMBIX
JNEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHMM, MCIOJb30BaTh
NpUEMBI peIIEKCUH JIUIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIIEHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEMICHUS 110 UX CHU)KECHHUIO;

MIPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX IIPU AHAJIM3€E PE3YJIbTAaTOB IEATEIbHOCTH;

3) npuHsiTHE cedsl U IPYTrUX:

MpUHUMATh ceOsl, MOHNUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX IIPYU AHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPaBO U IPABO JPYIUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIMH JIPYTOro YyeaoBeKa.

IHNPEIMETHBIE PE3YJIBTATHI

[IpenmetHbie pesynbTaThl ocBoeHus: nporpammbl COO no Ouonoruu Ha 0a30BOM
ypOBHE BKIIIOUAOT crenuduyeckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HAaHUS, YMEHUS U CIIOCOObI IEUCTBUIM 110 OCBOCHUIO, MHTEPIIPETALIMU U TPeoOpa30BaHUIO
3HAHUM, BUJBI IEATEIIBHOCTH O MOJIYYEHUIO HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAHWUU B
Pa3IMYHBIX YYEOHBIX CUTYAIIUSX, & TAK)KE B peabHBIX dKU3HEHHBIX CUTYAIUSIX, CBSI3aHHbIX
c Ouosorueit. B mporpamme npeaMeTHbIe pe3yIbTaThl MPEACTABICHBI 110 r0JIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPAa W HAYYHOTO MHPOBO33PEHHs, O BKJIaJ€ POCCHUUCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (PYHKIIMOHATHHOM IPAMOTHOCTH YeJIOBEKA JUIsl pelIeHUS
KU3HEHHBIX 3a]1a4;

yMEHHE PaCKphIBaTh COJIEpPKaHWE OMOJOTUYECKUX TEPMUHOB W TIOHSITHM: >KU3HbD,
KJIETKa, OpraHu3M, MeTabon3M (0OMEH BEIIECTB M MpPEBpaIlleHHe YHEPTHH), TOMEOCTa3
(camoperynsinusi), ypOBHEBas OpraHH3aIUsi >KUBBIX CHUCTEM, CaMOBOCIPOHU3BEIICHUE
(peripoayKiusi), HaCIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE;

yMEHHE  Uu3Jlarath  OHOJOTMYECKHWE  Teopu  (KJIeTOo4YHas, XPOMOCOMHas,
MyTaIlMOHHAasA, IIEHTPaJIbHAS J0TMa MOJIEKYJISIpHOUW Omomnorun), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u y4enust (0 IEHTpax MHOTrooOpasvs U MPOUCXOXKICHUS
KyJabTypHbIX pactenuit H. V. BaBunoBa), onpenensiTb TpaHULbl UX TPUMEHUMOCTH K
YKVMBBIM CHUCTEMaM;

yMEHHE BJIAJIETh METOJIAMU HAYYHOTO TO3HAHHWS B OWOJIOTMH: HAONIOJACHHUE U

OIMMMCAaHUC JKHUBBIX CHCTCM, IPOHCCCOB H ﬂBHeHI/II\/’I, opraHu3anusga W HIPOBCACHUC



OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bl, BBISIBJICHHEC 3aBHCHMOCTH
MEXIy WCCICIYyeMbIMH BEJIMYMHAMH, OOBSICHCHHE IIOJIYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHN, TEOPHA M 3aKOHOB, YMEHHE JIelaTh BHIBOJBI Ha
OCHOBAHHH TTOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBCHHBIC IPU3HAKA BHUPYCOB, KJIETOK TMPOKAPUOT H
JYKapHUOT, OAHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOIIECCOB:
oOMeHa BEIIEeCTB W IMPEBpaIICHUs YHEPTHUH B KIETKe, (POTOCWHTE3a, TUIACTUYCCKOTO U
DHEPreTUYECKOro OOMEHa, XEMOCHWHTEe3a, MHTO03a, Mei03a, OIUIOJAOTBOPEHMUS,
Pa3MHOXKCHHUSI, HHIUBU Ty JIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3),

YMCHHE TPUMEHATh TIOJYYCHHBIC 3HAHHUS I OOBSICHCHHS OWOJIOTHYECKHUX
MPOIIECCOB U SIBJICHUM, JUIS MIPUHATHS MPAKTHICCKUX PEIICHUN B MIOBCETHEBHOM KHU3HU C
HEeNbI0 o0ecreveHus: 6e30MacHOCTH CBOETO 3/I0POBBS U 37I0POBbS OKPY)KAIOIIUX JFO/ICH,
COONIOZICHWS HOPM T'PaMOTHOTO TIIOBEJCHUS B OKpY)KAMOIICH MPHPOJHON cpene,
MOHMMaHNEe HEOOXOJAMMOCTH HCIOJIb30BAHMS JIOCTHKCHHH COBPEMEHHOW OWOJIOTHH H
OMOTEXHOJIOTHH JIJIsl PAIIMOHATIBHOTO MPUPOIOTIONH30BAHUS;

yYMCHHE peliaTh 3JIEMECHTApPHBIC TCHETHUYSCKHUE 3aJ1a4l Ha MOHO- M JIUTHOPHUIHOE
CKpEIllMBaHUE, CLEMJIECHHOE HaclelIOBaHUE, COCTaBJISATh CXE€Mbl MOHOTHOPUIHOTO
CKpEIIMBaHUS JJIs Ipe/ICKa3aHusl HACJIeI0BaHuUs IPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOIHATH JIa0OpAaTOPHbIE U MpaKTUYecKue paboThl, coOII0aaTh MpaBuiia
pu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTUYECKH  OIEHMBaTh M  HUHTEPHPETUPOBATh  HHQPOPMAIUIO
OMOJIOTMYECKOTO COJAEpkKAHMS, BKIIOYAIONIYIO IMCEBAOHAYYHbIE 3HAHUS M3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOil HMHGpOpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHallbl),
TUYECKHE AaCTeKThl COBPEMEHHBIX HCCJelIOBaHMW B  OWOJIOTMM, MEIUIMHE,
OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas
OuMoNOrn4ecKyr0 MHGOPMAIMI0O U3 HECKOJIBKUX HMCTOYHHMKOB, TPAMOTHO HCIIOJIh30BATh
MMOHSATUWHBIN armapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAaHHOCTH 3HAHHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI
MUpa U HAYYHOTO MHPOBO33PEHHS, O BKIAJEC POCCUUCKHX M 3apyOEKHBIX YyUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH, (PYHKIIMOHATHHONM IPAMOTHOCTH YEJIOBEKA ISl pEIICHUS

JKM3HCHHBIX 3a1a4,



YMEHHUE pPaCKpbIBaTh COJEp)KaHHE OWOJIOTUYECKUX TEPMUHOB U TMOHSATUN: BHI,
nonyJsiiusi, TreHOGOHA, DSBOJIONUSA, JBIKYIIME CUbl  ((aKTOphl)  SBOJIOINH,
MPUCIOCOOJEHHOCTh ~ OPraHU3MOB, BHI000pa30BaHUE, HKOJOIMYECKHE  (aKTOPBHI,
9KOCHUCTEMa, MPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, IEMU MUTAHUS, SKOJOTHYECKas
nupamujia, OuoreoreHo3, onocdepa;

yMEHHUE H3jaraTh OHojoruueckue teopuu (3BosonnoHHas Teopus Y. [lapBuHa,
CUHTETHYECKAs TEOPHUS IBOJIIOLINHN ), 3aKOHBI K 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXO/ICTBA
K. M. bapa, yepenoBanus riaBHbIX HanpasieHU u myrted sBosronuu A. H. Ceseprosa,
yueHust o 6uochepe B. U. Bepuaackoro), onpenensite TpaHUIbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHE BIJAJIETh METOJIaMU HAy4yHOrO MO3HAHMS B OWOJIOrMM: HAONIOJACHHUE U
OMHMCaHUE JKUBBIX CHCTEM, IMPOIECCOB U SBJICHHUI, OpraHu3alus W TMPOBEIACHUE
OMOJIOTMYECKOTO OSKCIEPUMEHTA, BBIIBH)KCHHUE THUIIOTE3bl, BBISIBICHHWE 3aBHCUMOCTH
MEXIy HCCIEeIyEeMbIMH BEIWYMHAMH, OOBSICHEHHUE TIOJYYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHN, TEOPHH M 3aKOHOB, YMEHHE JiejaTh BBIBOJBI Ha
OCHOBAHUH TOJYYEHHBIX PE3yIbTaTOB;

yMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHUS OMOJIIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSAIUN, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOr€OlIEHO30B H
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOT'O
ot0opa, BuA000pa3oBaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JACHCTBUS IKOJIOTHYECKUX
(akTOpoB Ha OpraHuW3Mbl, IEpPeHOca BEHIECTB M TOTOKAa JHEPrMH B IKOCHCTEMAX,
aHTPOIMOTEHHBIX M3MEHEHHUN B DKOCHCTEMax CBOEM MECTHOCTH, KPYyrOBOPOTa BEIIECTB U
OMOreOXMMHYECKUX ITUKIIOB B Orocdepe;

yMEHHE TPUMEHSATh TOJyYCHHbIE 3HAHUS JJs OOBSICHEHHS OWOJIOrMYeCKHUX
IIPOIIECCOB U SIBIICHUM, JJIs1 IPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCETHEBHOM KU3HU C
1enbo obecredeHus: 6€30MacCHOCTH CBOETO 3I0POBbSI M 3I0POBbsI OKPY>KAIOIIUX JIIOJIEH,
COONIOZICHUS] HOPM TPAMOTHOTO TIOBEJIEHUS B OKpPYXAloIIel MNpUPOJHON cpele,
MOHUMaHUe HEOOXOIUMOCTH HCIIONb30BAHUS TOCTHXKEHUN COBPEMEHHOW OMOJIOTHUHU IS
PaIMOHATILHOTO MPUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJIEMEHTapHble OHOJOTUYECKHE 3a/ladM, COCTaBISATH CXEMbI
MepeHoca BEIEeCTB U SHEPTUU B dSKOcUCcTeMax (LENU MUTAHUA);

YMEHHE BBINOIHITH JIAOOPATOPHBIE W MpaKTUYeCKue paboThl, COOTI0IaTh MpaBuUiia
pu paboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKH  OICHMBaTh M  HUHTEPIPETUPOBATH  HHQPOPMAIUIO
OMOJIOTUYECKOTO COACPKAHMS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHS W3 Pa3TUYHBIX

MCTOYHHMKOB (CpeICcTBa MAacCOBOM WHGOpMAIMM, HAYyYHO-TIOMYJISIPHBIE MaTepHabl),



paccMaTpuBaTh TIOOATBHBIE YKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (HOPMHPOBATH
0 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOONICHUs, 00001I1as

6I/IOJIOFI/I'-I€CKYIO I/IH(I)OpMaI_[I/IIO N3 HCCKOJIBKUX HCTOYHUKOB, I'PaMOTHO HCIIOJb30BAaTh

MOHATUIHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 0.5
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4
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11 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas padbora
2 NE lp«I/ICl'IOJ'II:)SOBaHI/Ie aSIJ)'II/I‘IHLIX 1 0.5 bubmorera [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYEeCcKui cocTaB KieTku. Boaa 1 bubnuorexa [JOK
Y MUHEpaAJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIa3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmiorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hytentosble kuciors. ATO https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmmorexa [JOK
A https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOPUIHOE CKPELMBaHUE.
A U bt bubnuoreka [JOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
26 npusHakoB. JlJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bu6mmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOW»

HacnencrBenHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHamm3 Mytanuil y Apo30Quiisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
U3MEHYMBOCTh OPTraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEICKIINU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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11 KUIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Iparrieckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasButHs NpeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[MTomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOP ¥ €10 hOpPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie U

10 METOJIBI €€ N3YYEHUS
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IEPHOIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKITHASIX)
14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpoOmIOTEHE3) https://m.edsoo0.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas pabota Ne 3.
<<M0p(b0jIOFI/I‘-IeCKI/IC O0COOCHHOCTHU BuGmrorexa LK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotirieckie pakToph https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01miecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoansle 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE KOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITH

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YUEHUKA
* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PybuoB A.M. u ap.; Ilox
penakuueit [laceunuka B.B. Akimonepnoe o6miectBo «M3narensctBo «lIpocBemnienuey
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pybuo A.M. u ap.; Ilox

penakuueit [laceunuka B.B. Akimonepnoe o6miectBo «M3narensctBo «lIpocBemnienue

METOIUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
- ®I'C "Mos mikoJa"

- Poccuiickas aneKTpoHHas MIKOJa
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