MYHHUIHUITAJIBHOE OBHIEOBPA30OBATEJ/IBHOE YYPEXKIEHUE
«CPEJHSAA IIKOJIA Ne 31 KPACHOAPMEHNCKOI'O PAUOHA BOJIT'OI'PAJTA»

MaBnblk Cepren
AHaTonbeBn4

Ha

MopnucaH: Maenbik Ceprent AHaTonbesny

DN: C=RU, S=Bonrorpaackas obnacrb,
L=Bonrorpag, T=AupekTop, O="
MYHULNMANBHOE
OBLEOBPA3OBATENBHOE YYPEXXOEHVE
""CPEOHAA WKONANo. 31
KPACHOAPMEWCKOIO PAIOHA
BONrOrPAJA"", CHUNC=06873154289,
WNHH=344805105342, E=school 31@volgadmin.ru,
G=Cepreit AHaTonbesuY, SN=T1aBnblk,
CN=MMaBnblk Ceprent AHaTOnbeBNY
OcHoBaHue: st NOATBEPXKAA0 ATOT [AOKYMEHT
CBOEeW yA0CTOBEPSIOLLEN NOAMUCHI0

Pabouyasi nporpamma
1o yueOHOMY npeaMeTy

«buoJsorns»

asa 10 - 11 kiaaccos

(0a30BBIH YPOBEHbD)

2024 - 2025 yuyeOHbIii r0Oj

YTBepxkaeHo

Ha IIeJJarOrHYeCKOM COBETE
MOY CII Ne 31

ot 30.08.2024 r. Ne 02

BBeneHo B neiictBrue
npukazom nmo MOY CIHI Ne 31
o1 30.08.2024 r. Ne 178
Hupextop MOY CIHI Ne 31

C.A. IlaBabIik

CornacoBaHo
Ha MO yuurenei npeIMeToB
IMOJIUTEXHUYECKOTO MK

29.08.2024 r., nmpotokon Ne 01

VYuurens 6uonoruu: Cypranosa Esrenus iBanoBHa



PABOYASA TPOTPAMMA
IO YYEBHOMY NPEJIMETY «bBUOJIOT'USD»
B 10 -11 KIIACCAX
(0azoBbIi YPOBEHD)

INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma mo Ouosornu (0a30BbIi YpPOBEHb) Ha YpPOBHE CpeaHEro OOIIero
o0pa3oBaHHUs COCTaBlicHA Ha OCHOBE TpPEOOBaHWI K pe3yiabTaTaM OCBOCHHUS IPOTPAMMEI
cpenHero oo6mero o0pa3oBaHUs @denepallbHOTO TOCYAapCTBEHHOTO0 00Pa30BaTEILHOTO
CTaHaapTa cpemHero oOmero oOpa3oBaHUs, YTBEPKIAEHHOIO TPHUKa3oM MUHUCTEPCTBA
npocsemenus: Poccuiickoit deneparun ot 12.08.2022 Ne732 «O BHECEHMM HW3MEHEHHH B
denepanbHBI TOCYIaPCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT CPEAHETo o0IIero odpa3oBaHUs,
YTBEP)KJICHHBI MpHKa3oM MuHucTepcTBa 0Opa3oBaHusi U Hayku Poccuiickoit depepanuu OT
17.05.2012 Ne 413 «O6 yrBepkaeHuu ¢eaepanbHOro roCyIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHaapTa cpeaHero oouiero oOpa3oBaHUs», (eaepaabHO  00pa30BaTENbHON MPOTrpamMMbl
cpemHero ooOmero oOpa3oBaHUs, YTBEPKICHHOW  TpHKa3oM MUHHCTEPCTBA IMPOCBEUICHUS
Poccuiickoit ®enepaunn ot 18.05.2023  Ne 371, a Takke OpHUEHTUpPOBAHA HaA IIEJICBBIC
MPHOPHUTETHI, CHOPMYITHPOBAHHBIE B eIepaIbHON paboueii mporpamMme BOCITUTAHHS.

[Tpu pa3paboTKe MpOrpaMMbI MO OMOJOTHU TEOPETUYCCKYIO OCHOBY JUISI ONPEICIICHUS
NoIX0M0B K (opmupoBaHuio coiepxkaHus ydeOHoro mpenmera «buonorus» cocraBuiu:
koHentyanbHble monoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENeH, CoaepKaHus,
pe3yNbTaToOB OOYYCHUS W TPEOOBAHH K YPOBHIO IMOATOTOBKH BBHITYCKHHKOB, TOJOXKEHHUS 00
00IIMX MENSIX W MPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIorumy,
e€ 3HAUYCHHWU B TIO3HAHMM XUBOW MPHPOABI U 00ECMEYEHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIMPE/IETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu 1aéT MpecTaBieHrue o 1esiX, 00 o0mel cTpareruu oOydeHus,
BOCIIUTAaHUS M PAa3BUTUS OOYYalOIIUXCS CpeAcTBaMU YydeOHOro mpeamera «buonorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, paclpeleseHHue Io
paszienaM M TemaMm, PEKOMEHIYEeMYI0 TMOCIIeI0BaTEIbHOCTh M3YUEHUs YY4EeOHOro maTepuaia ¢
Y4E€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU 0Opa30BaTEILHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXcsl.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAaHUPYEMbIM
JTUYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3yjbTaTaM o00y4deHus B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUI 00yUaAIOMUXCS 110
OCBOGHHIO COJIepP KaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbI ypOBEHb) pealn30BaH MPUHIIMII
MPEEMCTBEHHOCTH B W3y4YeHWW Owojoruu, Onarojgapss 4YemMy B HEH MpoCMaTpPUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHpPOBO33PEHHUSI, IEHHOCTHBIX OpPUEHTAUMUW JUYHOCTH, IKOJOTHYECKOTO  MBILIUICHHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e XU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKarolleH
npupogHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHi, a TaKkKe
3HAHWI O CTPOEHUH JKUBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIUX B HUX
MPOIIECCOB B MporpaMMe MO OWONOTHH YAENeHO BHUMAHHE HCIOJIh30BAHUIO MOJNYUYEHHBIX
3HAHWI B TIOBCETHEBHOM KM3HU JJIS PEIICHUS MPUKIAHBIX 3a/1a4, B TOM YUCIE: TPOPUITAKTHKU
HACJIEICTBEHHBIX  3a00JICBaHUN  4YENOBEKa, MEAMKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 1IeJIeCO00pa3HOro MOBEACHHS B OKPYXalollel MpUpOAHOl cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM JESITENIbHOCTH YEJIOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWICHHE BHHUMAHHS K MPUKIAJTHON HANpPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoIUKTOBaHO HEOOXOJUMOCTHIO 00ECHeUeHUs YCIOBHM AJI pelieHus



OJIHOI M3 aKTyaJIbHBIX 33/1a4 IIKOJbHOTO OHOJIOrMYEcKOro o0pa3oBaHus, KOTOpasl MpeArnoaraet
dopmupoBaHHEe y O0YYalOIUXCsS CIOCOOHOCTH ANANTHUPOBATbCA K M3MEHEHUSM JIHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero o0miero oOpa3oBaHUsA 3aHMMaeT BaxkHoe MecTo. OHa
obOecrieunBaeT (GopMHUpOBaHUE y OOydYalOUIUXCS MPEACTABICHUNH O HAyYHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOH MPUPO/E, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMi W OHBOJIIOLMH, CO34aéT YCIOBUA JUIA: IIO3HAHUS 3aKOHOB YKUBOM IPUPOJBL,
dbopmupoBanus (yHKIIMOHATIHLHOW TPAaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOI'O OTHOILLIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.

Bonbmoe 3HaueHune OWMOJNIOTHS HUMEET TaKXkKe JUIS pEIICHUS BOCHUTATENBbHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oouero o0pa3oBaHus, counannianuu odyyaromuxcs. M3ydenne
Ounoaorun obOecrnieunBaeT YCJIOBHS JUTSL (dbopMupoBaHUs MHTEJUIEKTYJIbHBIX,
KOMMYHHKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpHI, CIIOCOOCTBYET
MHTETpaly OMOJIOIMYECKUX 3HAHUUM C NPEJCTABICHUSMU U3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbBIE MONIOKEHUS O MpeTHa3HAUYCHIH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpEJENIeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe o OMOJIOTUH.

Ot60p conepkanusi yueOHOro npeamera «buonorusy» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
NO3HUIHN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUMMbIe Ui (POPMUPOBAHUS OOIIECH KYIbTYpHhI, ONpeaestolIie
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKpYXKalolllel NPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTebHOCTH. Oco00€ MECTO B ATOM CHUCTEME 3HaHUM
3aHMMAIOT D3JIEMEHTBHl COJCpXKAaHUs, KOTOpbIE CIY)XaT OCHOBOW st  (OPMHPOBAHHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AI[MH OHOJIOTHYECKOr0 00Opa30BaHMsL.

CTpyKTypupoBaHHE COJepkKaHUs y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TIPUPOABI, O €€ YPOBHEBOM OpraHM3allid W 3BOJIONMH. B COOTBETCTBMHM C 3THM B
CTPYKType ydeOHoro npenmera «buosorus» BbIIENEHBI CIEIYIOIUE CoJiepKaTeabHbIe JUHUU:
«buonorus kak Hayka. MeTo/abl HAyYHOTO To3HaHUs, «KieTka kak OMoIoTHYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOJTIOLINS )KUBOH MPUPOAB», «DKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTI.

Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATFHOM OpraHu3alii >KUBBIX CHCTEM
Pa3HOTO paHra M MpHOOpEeTEeHNUE YMEHUN MCTIOIb30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW IIPUPOJIBI U PEILICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

JocTiwkenne nenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 06a3oBOM ypOBHE
o0ecreynBaeTcs perieHrueM CcaeIyoIuX 3a1au:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpHUAX, YUEHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBWaxX, CIyXallUuX OCHOBOM s (opMHpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAY4YHOIO II03HAHUS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHHM3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

dbopMupoBaHHUe Yy OOYyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O ITyTSX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJISAIOB,
U U NOIXO00B K U3yUEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUH;

CTAHOBJICHHE Yy OOydJarommxcs oOmeld KyabTypbl, (YHKIHOHAJIBLHONH TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSICHATH UM OLCHUBATH SIBJICHHS OKPYXAIOUIEr0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;



dbopMupoBaHHe y OOYYarONIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMUECKHX
3HAHWA B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIHIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHSI YEJIOBEKOM >KUBOW TPUPOJIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOIEHUS AITUISCKUX HOPM TIPU MTPOBEIACHUHT
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE [EHHOCTU OMOJOTUYECKMX 3HAHWW JUIsI TIOBBINICHUS YPOBHSI 3KOJOTHYECKOU
KYJIBTYPBI, U5l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PCHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWUI W YMEHUH B IOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJIEICTBUIA CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaloLled cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPO(PHIAKTUKY 32a00ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS 00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIAM B COCTaB TNPEAMETHOW 00JacTu
«EcTecTBEeHHO-HAYUHBIC MTPEIMETHIY.

Jnst u3ydenusi OMonoruu Ha 6a30BOM YPOBHE CPEIHET0 OOIIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

Conep:xanue 00y4yeHust
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKHUMHU U APYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocodueid, 3TUKON, SCTEeTUKOM W mpaBoMm. Ponb Ouonoruu B
dbopMUPOBaHUU COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeToap!l Mo3HaHUS )KUBOM MPUPOABI (HAOIIOIeHUE, YKCTIEPUMEHT, OIMCAaHNE, H3MEPEHHE,
KJaccuukanus, MOJeTMPOBaHNE, CTATUCTUYECKAst 00pad0OTKa TaHHBIX).

JdemoHcTpaumuu:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [x. Yorcon n @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOJIBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktueckass padora Ne 1. «lcmonbp3oBaHUE pa3iIMUHBIX METOAOB IPU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT H3ydeHHs Ouonoruu. OTIn4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiictBa OmocucTeM H HUX pa3HooOpazue. YPOBHH OpraHM3allid OHMOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  ONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTeo1eHOTHYECKUI), ONOC(EPHBII.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
PUPOIBI.

O6opynoBanue: mojaenb Moiekynsl JJTHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUH ~ COCTaB  KJIETKHM.  XMMHMUYECKHE  DJIEMEHTBI:  MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMHA BOJIBl M MUHEPAIBHBIX BEUIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
Oananca.

Benku. CoctaB u crpoeHune 6e1KoB. AMUHOKHCIOTEI — MOHOMEPHI OekoB. HesameHumbie
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTHYHAS CTPYKTYypa). XUMHUYECKHE
cBoMcTBa 0enKkoB. buonornyeckue GpyHKIIUN OCIIKOB.



®depmeHTh — Ouonornueckue kKaranuszatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Otnuuust  (EepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoapl: MOHOCaxapusl (II0K03a, pubo3a 1 Je30Kcupubd03a), 1ucaxapusl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, LeJUIoa03a). buonornueckue ¢(yHKUMN
YTJIEBOJOB.

Jlumuasl:  TpUraMuepunasl, Qochomunuael, crepouasl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu iunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
GyHKIIHH.

[MuTonmorus — Hayka o kierke. Kilerounas Tteopusi — npuUMep B3aMMOACUCTBHS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIETKH.

Knerka kak nenoctHas »xuBast cucrema. OOmye Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHasi
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmnapar, CuCTeMa CUHTe3a Oelka.

Tumbl KJIETOK: »JyKapHOTHYecKass M npokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
MIPOKAPUOTHYECKON KIeTKu. KieTouHas crenka Oakrepuii. CTpOSHHE 3YKapUOTHUYECKON KIICTKH.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, INIUKOKAJIMKC, UX (YHKLHUH.
[InasmaTtuueckas MeMmOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnazmMa u €€ OpraHOUIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHoM bl KJIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKINN OpraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynasTopHblil HeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI0uKa, KapuoIra3ma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEKHBOW NPHUPOACY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuupel u cxemsl: «llepuoanyeckass TabnMLIa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne s3ykapuoTHUECKOM
KIeTkn», «CTpoeHue >KUBOTHOM KIETKW», «CTpOEHHE pacTUTENbHON KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.

OOGopynoBaHUe: CBETOBOM MHKPOCKOI, OOOpYJAOBaHUE IJIsi TPOBEICHUS HAOIIOICHUH,
U3MEpEHM, SKCIEPUMEHTOB, MHUKPOIIpenapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHne KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHue CTPOEHHUS KJIETOK pPACTCHHUH, >KUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OIMHUCAHHUE».

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WIM MeTaboau3M. AccuMmmianus (TUTACTHUYECKUH  OOMEH) |
JUCCUMUIIALIUS (SHEpreTUYecKHii 00MeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPrUH B TOHUMAaHUH METa0O0IU3Ma.



Tumnber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmeHToB B 00MeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass ¢a3bl ¢orocunTe3a. Peaknum ¢orocuHTE3a.
DddexkTuBHOCTh (hoTOCHHTE3a. 3HaUeHHUE (POTOCUHTE3a I KU3HHU Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTECHUI.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B  KieTke. PaciiersieHne  BEIIECTB, BbIACNIEHUE U
AaKKyMYJIMPOBAHHME SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. IPPEKTUBHOCTD IHEPTETUIESCKOTO OOMEHA.

Peaknun marpuuyHoro cuHTe3a. [enermyeckas wuHdopmamus u JHK. Peamuzamms
reHEeTHYEeCKON MHpOpMaIuu B KJIETKE. | @HeTHUYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIIIUAS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl ku3HHM — Bupychl. Hcrtopuss otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnun
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpYycaMu. Bupyc uMMmyHoaepuinTa yeaoBeKa

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKPUIIMS, peBEepTa3a H HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdeMoHcTpanum:

IToprpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmumer w cxembl:  «Tunel  muTaHws», «Metabomusmy,  «MUTOXOHIPHSIY,
«OHepretuueckuii oomMen», «Xnopornacty, «Dotocunrtes», «Ctpoenune IHK», «Ctpoenue u
dbyHkMoHUpoBaHue reHa», «CuHres Oenka», «l'‘eHetnueckuid  kom», «Bupych»,
«baktepnoparn», «Crtpoenune wu ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uKi1, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHNU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxonsdiiye Ha pasHbIX
CTaausAX MUTO3a. bUOJIOrMYEeCKU CMBICII MUTO3A.

[Tporpammupyemasi TuOeb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrosioe U mosoBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OIHO- W MHOTOKJIETOYHBIX, CIIOpOoOpa3zoBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHUE OPraHU3MOB, €0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. IIpoueccsl, nmpoucxonsume Ha ctagusax meiro3a. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica ¥ 3HaUueHUE MeH03a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHBOTHBIX. [10I0BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KJIETOK — ramer (CIepMaTo30uj,
SUICKIIETKa) — clepMaToreHe3 W oOBoreHe3. (COOCHHOCTH CTPOCHHUS SIMIICKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.



NunuBunyanpHOEe pa3BuUTHE (OHTOreHe3). OMOpHOHANBbHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTPyJsIus,
opranorenes. [loctomOproHabEHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHHE CEMEHM, CTaNHN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupel u cxeMbl: «@opMbl pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOHHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTEHU», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIleTOUHBI LUK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

OO6opynoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrepMaTo30MAbl MIIEKOIUTAIOUIETOY,
«SlinexiieTka MIEKONUTarIero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIPEIapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTuku. Mcropus pa3BuTua reHEeTHKHA. Ponp UUTONOTMM H
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCcUiicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToIbl TEeHETUKH (THOPHI0JIOTMYECKUH, [HUTOTEHETUYECKH, MOIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnYeckass CUMBOJIMKA, UCHIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEJAOBaHUS  TMPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MonoruOpuaHoe cKpeluBaHue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBoro nmokojiaeHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

Hurnbpugnoe CKpemMBaHUE. 3aKOH HE3aBUCHMMOTO  HACJIeIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUS. AHATU3UPYIOILIEe CKpeIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsI ONIPEIeICHHs TEHOTUIIA OCOOU.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeI0BaHMIO TeHOB. HapylieHue crieruieHnsi TeHOB B pe3yiIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHhe OpraHW3Mbl. HacimegoBaHue TPH3HAKOB, CIETUICHHBIX C
MTOJIOM.

N3meHunBOCTH. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIUPUKANUOHHOW W3MEHUYHBOCTH.
BapurannonHbli psag u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, uim reéHOTUNUYECKAsl, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeHYMBOCTh. Kiaccudukanus myranuii: reHHble, XpOMOCOMHBbIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.



I'enetnka uyenoBeka. Kapumotun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEaIOTUYECKUH, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, OHOXUMHUYECKUH, MOJEKYISIPHO-
reHeTuueckuil. COBpEMEHHOE ONpPEJEICHUE TIEHOTUIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HAclIeACTBEHHOM IPeapacrooKEeHHOCTHIO,
xpoMocoMHble Oone3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIoBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurnbpunnoe ckpemmBanue», «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO CKPEHIMBAHUS,
«Meito3», «B3auMopeiicTBrue ajuieNbHbIX T€HOBY, «l eHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl dYeloBeka W OKUBOTHBIX», «BuIbl wW3MEHUYHBOCTHY, «MoaudpuKanuoHHA
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemonHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBaHue», «llepekpecT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Teia), repbapuil
«"opox mOCEeBHOW.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3ydyenne pe3ynpTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne MoauduKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wyTtanmuii y Jpo3oduisl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U Ipolecc. 3apoKIeHUe CeleKUnH u aoMectukanus. Yuyenue H. .
BaBunoBa 0 MmEeHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTeHuiu. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, MOPO/Ia, IIITaMM.

CoBpeMeHHbBIE METOJbI CEIeKIIMU. MacCOBBI U WHIAMBUAYAIbHBIA OTOOPHI B CENEKIIUU
pacTeHuii u XUBOTHBIX. OlIeHKa dKcTephepa. bIU3KOpOICTBEHHOE CKPEIIMBAHUE — HHOPHINHT.
Uucras nwHUA. CkpemyBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBaHue — ayropuauar. OtnanéHHas THOpuau3amus W e€  YCIEeXH.
HckyccTBeHHBIM MyTareHe3 W IMONY4YEHUE MOIUIUIONJ0B. JIOCTHIKEHUSI CENEKIMH PACTeHHH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl CO3JaHHS
pexomOunanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas wumxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KioHMpoBaHMe BBICOKONPOAYKTHUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JSTHYecKue mnpodinemel. MO —
FeHEeTUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.



Tabmuupbl m cxembl: Kapta «lleHTpbl MPOUCXOXKICHUS U MHOrooOpasusi KyJIbTYPHBIX
pacteHui», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
6uotexHonorumn», «KierouHnele KylbTypbl U KIOHMpOBaHUE», «KOHCTpyMpOBaHUE U IMEPEHOC
TEHOB, XpPOMOCOM.

ObopynoBanue: MYJISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX035IICTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Okckypeuss «OCHOBHBIE METOJbI U JOCTM)KEHUS CEJIEKLMH PACTEHWH M JKUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLMUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBI Y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHS JBOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHUsi U €
MeCTO B OHoJoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa SBOMIONUHU. [laneoHTONOrHYECKHE: TMOCIEAOBATEIbHOCTh TOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTApHBIE OpraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IlpeAnochuiku BO3HHUKHOBEHHSI JIapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompeAenéHHas H3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTophl) 3BOJIOLUKM BUAOB B MpHpoJie. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsT W3MEHUYUBOCTh. [lomynsioHHble BONHBI M Jpeid reHoB. Mzomauus u
MUTpaIus.

EcrectBenHblif oTOOp — Hampapistomuil ¢daktop sBostonuu. POpMBI €CTECTBEHHOT'O
otOopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT sBoitoluu. [IpuMeps! npucrnocobnennit
y opranuzmMoB. ApoMop(h03bl U UIU0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepum Buga. OcHOBHBIE (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOe.

MaxkposBomonus. PopMbl 3BONIONUHN: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHasi. HeoOpaTuMOoCTh 3BOMTIOIHH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromias
crienuanu3anys. AfanTuBHas pagdaiusl.
JdemoHcTpaumnu:

IToptpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuTue oOpraHmdeckoro mupa Ha 3emiey, «3apOoJbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 3a CYyIIECTBOBaHUEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue CcopTOB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX ), «[lomymsaumny, «MyranuoHHas H3MEHYUBOCTEY, «ApomMopdo3bI»,
«MUnnoananrtanumny, «OO0mas aereHepanus», «JBrkymue cuibl 3Bomionun», «Kapra-cxema



MapmipyTa myremectBus Y. JlapsunHay, «bopeba 3a cymectBoBanue», «lIpucrnocobieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

Ob6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HAOOp IIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOICHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HAIpPaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

Buoreorpaduyeckas kapra wmupa, KOWIEKIUs «QDPOpPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mozenb anumkanus «llepekpéct xpoMocom», BIIaXKHBIE IIpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», MuKporpenapat «/pozoduna» (HOpMa,
MyTaluu (GOPMbI KPbUIbEB U OKPACKH TEJa).

JlabopaTopHblie U NpakTHYeCcKHe PadoThI:

JlaGoparopnas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

JlaGopaTopnas pabora Ne 2. «OmnmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rumoTe3bl BOZHUKHOBEHUS
JKU3HM Ha 3emuie: aOMoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronn. HavganbHabie sTansl Ouonorudyeckoi spomtonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKJIETKU. IlepBble KIeTKU U UxX
3BoItOLUs. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUICKHUH, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30lickast 3pa U €€ ePUobl: TPUACOBBIN, FOPCKUNA, METOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUN
PacTUTENBHOTO M XUBOTHOTO MHpa. Apomopdo3bl y pacTeHHid U >KUBOTHBIX. IlosiBieHwue,
paciBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpa)K€HHE 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPraHU3MOB.

OBojronusl 4yenoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuThe mpencTaBiIeHMH O
MIPOUCXOXKICHNUHN YesloBeKa. MeToibl 3yueHus: anTpornorene3a. CxoAcTBa U pa3InyMsl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxkynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass H3MEHUYMBOCTb U
ecTecTBeHHbIH 0TOOpP. OOILIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUl TpyZa, MBILIUICHUE,
peusb.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UelloBEeK yMembli,
Yenosek mnpsMoxondmui, YenoBek Heanaepranbckui, Yenosek pasymHbii. Haxonxu
HCKOMAeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacHpOCTPAHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: eBpoleoHaHas (eBpasuiickasi), Herpo-
aBCcTpaJlonJHas  (PKBaTOpUAJIbHAsA), MOHIoOJOMJHAs  (a3MaTCKO-aMepuUKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YeIOBEYEeCKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBO "yenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

IToptpetsr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmuup! u cxembl: «Bo3uukHoBeHHe COTHEYHON cHCTEeMBI», «Pa3BuUTHE OpraHMYecKoro
mupay», «PactutenbHas kieTtka», <«OKuBoTHas kiertka», «lIpokapuormyeckas KIeTKay,
«CoBpeMeHHasi CUCTEMAa OPraHW4ecKoro Mupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
4eJ0BEKa U YeIOoBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HaXOJI0K



MPEIKOB COBPEMEHHOI'O 4YeloBeKay, «JlpeBHeimue moan», «/lpeBHue mogun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMmymsku  «lIporcxoxaenue denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTaliblla, KPOMAaHBOHIIA), CICIKU WM M300paKeHUs KaMEHHBIX OPYAHii
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebiia), reoXpoHoJIorndeckas Tabiaua,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktnueckas padora Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PACTCHHUI M KUBOTHBIX B
KOJUTEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIN
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl H OKPY:KaloIas cpeaa.

DOkonorusi Kak Hayka. 3agaud M pa3fesibl dKOJOrMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3JylLIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Oxkonorudeckue ¢akropel. Knaccuduxanus skonornueckux (akTopoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (GakTOphel:  CBET, TEMIIEpPaTypa, BIAKHOCTh.  DOTOMEPUOIHU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYecKuX GakTopoB. bronornueckre puTMbl.

buotnueckne  Qaxtopel. Buumbl OMOTHYECKMX  B3aUMOJCHCTBHUI:  KOHKYpEHIuS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, xooneparmus, MyTyaIn3M, KOMMEHCAIH3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHe OWOTHYECKHX
B3aMMOJICHCTBHI [IJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKHA MNOMyIsiiui. (OCHOBHBIE IOKA3aTeNW IOMYJISALUU:
YUCIEHHOCTh, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. [IuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ peryJssiusl.

JdemoHcTpaumuu:

[Toptpetsi: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupoaHsie 30HbI 3emin», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dortonepuoausm», «llomymsiuun», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTH IMOMYJISIUU
uHpy30pun-Tyenbkn», «llumessie nenmu».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabdora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUMY.

JlaGopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MONYISILUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3smMoB  —  Ouoneno3. CTpykTypbl  OuoneHO3a:  BUAOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (nuuienas). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckre cucTeMbl (dkocuctembl). [loHsTHe 00 3KOCHCTeME W OHOTEOIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HOKOCHCTEMBI: IPOIYLIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelM 3KOCHUCTEMBI: OMomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPAaMHIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pa3BuTue. CyKieccus.

[IpupoaHbie HSKOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. IDKOCHUCTEMA XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTPONOTeHHBIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y POO3KOCHUCTEMBI. buoioruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopasznoobpaszue kak (¢akTop ycTorunBocTH dKocucTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
JKuBoe BemectBo m ero (yHkmuu. OcoOeHHOCTH OMOchephl Kak TIOO0ATbHOM 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemecTB M OMOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriiepoaa, a3zoTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEeHEeHUs B Ouocdepe. [ modanbHbie
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymecTBoBaHue IpUpOABI U yenoBeyecTBa. CoxpaHeHne 0Mopa3HOOOpa3Hst KaKk OCHOBA
ycroitunBoctu Onocepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOAHBIMH PECYpCaAaMH U MX
ucnosnb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumesbie nenn», «bUONEHO3: cocTaB U CTPYKTYypay, «lIpupoansie
coobuiectBa», «llemn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKOocuCTeMa IIUPOKOJUCTBEHHOIo Jiecay, «IKOCHCTEMa XBOHHOro jeca», «buoreHos
BOZOEMa», «ArpoueHo3», «lIpuMepHBIE aHTPOIIOIEHHBIE BO3JIEHCTBHS Ha IHPUPOLYY,
«BaxuHelmme UCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelInas
cocraisronas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3phexT», «PakTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus: 6nocdeps», «O0mas crpykrypa ouocheps», «PacmnpocTpanenue
XKHU3HH B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B O6uochepey,
«KpyroBopot a3ora B pupoie».

Ob6opynoBanue: MOJIEJIb-aNIINKALUs «Tunuunsle OMOILICHO3bI», repoapuii
«PactutenpHble  coobmiecTBa»,  Koyulekuuu — «buonenos», «BpenuTtenu — BaxHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM pacTeHU M KUBOTHBIX,
MIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepalyu, N300paKEHUS] OXPAHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.

IInanupyemsble pe3yjbTaTbhl OCBOEHHUSI MPOrpaMMbl MO 0MOJIOTMH Ha 0a30BOM ypOBHe
cpeaHero oouiero oopazoBaHus.
Cornacio ®I'OC COO, ycraHaBIuBaIOTCA TpeOOBaHMSI K pe3yJabTaTaM OCBOCHHUS

00y4arouMuUCs IPOrpaMM CpeaHero oo1iero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.
JInuHOCTHBIE pe3yJIbTaThI

B cTpykType NHYHOCTHBIX PE3yJabTaTOB OCBOEHHUS MpenmMera «bHoiorusy BblIeIeHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKOMN
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIIPENEIEHMUIO,
HaJIMYMe MOTHMBALMU K OOYyYeHHUIO OHOJOTMHM, IeJICHANpaBIEHHOE pPa3BUTHE BHYTPEHHHMX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXxcs pPYKOBOJCTBOBAaThCS B
CBOEM  JEATENIBHOCTH  II€EHHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKAMH, IPUCYLIIUMH  CHUCTEME
Ouosornyeckoro o0pa3oBaHMs, HAJIMYME OSKOJOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOCHMs Ipeamera «bHOnorus» IOCTHraroTCs B E€IMHCTBE
y4eOHOI W BOCIUTATENbHOM JESITEIBHOCTH B COOTBETCTBHM C TPAIUIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSTHIMU B
o0miecTBe MpaBWIaMd M HOPMAaMU HOBEJCHMS U CHOCOOCTBYIOT IpoIieccaM CaMOIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH NO3ULMM JIMYHOCTH, NMATPHOTU3MA,
YBa)XEHUSI K 3aKOHY U IIPaBOIOPSIKY, YEJIOBEKY TPyJda M CTapIIEMYy IOKOJEHHUIO, B3aUMHOIO



YBaXEHUsI, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClIE€OUI0O U  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpele.

JIMYHOCTHBIE PE3yNAbTaThl OCBOEHUS yueOHOro npenmMera «bHonorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYy4arolIMXcs PyKOBOJACTBOBAThCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXaAeHUI, COOTBETCTBYIOIIMX TPAaJAWLMOHHBIM IEHHOCTSAM POCCHMCKOro  OOILECTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA AEATEIbHOCTH B IIPOLIECCE peaIu3allud OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBakK€HHWE 3aKOHa U
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUN YI€OHBIX IPOCKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIGHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME Y4YUThIBaTb B CBOMX JEMCTBUSIX  HEOOXOAMUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYJIbTYPHbIMUA HEHHOCTSAMU U COLUAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 3a[ad, YBAaXXUTEJIBHOTO OTHOIIEHHUS K MHEHHUIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHPOBAHHOCTb POCCUMCKOM Ipa’kAaHCKOM HIEHTUYHOCTH, TATPHOTH3MA, YBAXKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmHON, ropaocTu 3a CBOM Kpai, CBOXO
Poauny, cBOH S3bIK U KYJBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHME K NPUPOJHOMY HACIEAUI0 M NaMATHUKAM I[PUPOJBL,
JoCcTHXEeHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
O1OJ0TUM, TOHUMaHUS 3HAY€HUs1 OMOJIOTUYU B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOI'0 00IIEeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXEHHUIO0 U 3amuTte OTedyecTBa, OTBETCTBEHHOCTb
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HapoIa;

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSM, CO3JaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTeH CeMeWHOM )KM3HU B COOTBETCTBUU C TPAIULUSMHU HAapOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOLICHHWE K MHpY, BKIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUICHHIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HbIX BHJAaX MCKYCCTBA, CTPEMJICHUE IPOSIBIIATH
KauecTBa TBOPUYECKOMN JIMYHOCTH;



5) ¢usudyeckoro BocnuTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbA H
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMaHME U peanu3alys 30pOBOro U 0e30macHoro odpasa KHu3HH (370pOBOE MUTAHUE,
COOJIIOJIeHNE TMTMEHNYECKUX MPaBWJI U HOPM, COAJTaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryiasipHas (u3nueckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOILEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHWE LEHHOCTU TPaBUJ MHAMBUIYAJBHOTO M KOJUIEKTMBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJCHHs aJIKOTroJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTUBHOM J€ATEIIbHOCTU TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENbHO  BBIIOJHATH  TaKYIO
JeSITEIIbHOCTD;

UHTEpeC K Pa3iu4HbIM chepaM MpodhecCHOHAIBHONW NeATeIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BEIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCEH
YKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKHU 11e71ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIIECTBOBAaHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPUOOPETEHUE ONBITAa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpYXKatoLeil cpeibl;

0CO3HaHME TNI00ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0seM U IMyTel UX pelieHus;

CIOCOOHOCTh HMCIIONIb30BaTh NMPUOOpETaeMble IPU U3YYECHUM OMOJIOIMU 3HAHMS U yMEHUS
IpU pelieHuu NpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHNE
IpaBWJI TIOBEJEHUS B NPHUPOJAE, HANpPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENpPUITHE NEHCTBUM, NPHUHOCSIIMX BPEN OKPYKAIOIIEH NPUPOAHOM Cpele,
YMEHME MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEAIPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIIEHUS, JKOJOTHYECKOM KYJBTYphI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATHCSI MMM B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTHUYECKON JEATEIbHOCTH SKOJIOTHYECKOW HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO Ha Juajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TI03HAHUS MUDA;

NMOHMMaHHEe crenupuKku OMOJOTMM KaK HAayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPEAICTaBICHUS 00 OKpYKaroIleM
MHUpEe KaK O €IUHCTBE NPUPOABI, YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH TPOOIEM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMU IS COBPEMEHHON LMBUIIM3ALMU: 00ecreueHus
HOBOI'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl pPa3BUTHS YeJIOBEUYECTBA, MIOMCKA IyTEH BBIXOJA U3 III00AIbHBIX



9KOJIOTUYECKHX TIPOOJIeM U 00ecrieueH s epexoia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TOBBIIICHUS OO0IIeiH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIHHON
IPaMOTHOCTH 00y4Yarouuxcs, opMUpyEeMOH IPU U3y4CHUH OHOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaiw3a W OOBSICHCHHS SBICHUI
OKPYXKAIOIIeT0 MHpa M TPOMCXOIIINX B HEM W3MEHCHHMH, yMEHHE JejaTb OOOCHOBaHHBIC
3aKIIOYCHUSI HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIUXCS JaHHBIX C IIETbI0 IOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS PEIICHUs
npo0JIeM B peabHBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3oBaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHH 10 OHOJOTMM B COOTBETCTBHHM C >KM3HCHHBIMHU
MOTPEOHOCTSIMHU.

MeTtanpeaMeTHbie pe3yJibTAThI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHUSI y4eOHOro mnpeamera «buoNorvs» BKIIOYAIOT:
3HaUMMBIC IS  (DOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenuKy METOI0B IMMO3HAHMSI, HCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, WCCIEAOBaHNEe, HAOIIOIECHUE, W3MEpPEHUE, JKCIICPHUMEHT U JAPYTHX), YHHBEPCATbHBIC
yueOHbIe JeHCTBUs (TO3HABAaTEIbHbIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00ECIEUNBAOIINE
dbopMupoBaHre (QPyHKIIMOHAIBHON T'PAaMOTHOCTH M COLIMAIBHOM KOMIIETEHIIMU OOYYarolInuXcs,
CIOCOOHOCTh oOyJaronuxcs WCII0JIh30BaTh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyYeOHBIC JCHCTBUS B TIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHS MPOrPaMMBI CPETHEro 00Iero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

ORiiajieHHe YHHUBEPCAJbHBIMU YU4€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POPMYIMPOBATh M aAKTyallU3MpPOBAaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIOJIb30BaTh TPU OCBOCHMHM 3HAHUH MNPHUEMBI JIOTHYSCKOTO MBINUICHHUS (aHAIU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs), PACKPBIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATh CBS3H C JPYTUMU MOHITHIMH);

OTIPE/ICIIATh TEIHM JIeATEIIBHOCTH, 3ajJaBas TMapaMeTpbl M KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3yJIbTaThl JICITSILHOCTH C IIOCTABICHHBIMU IEIIIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS Uil OOBbsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, II0 AHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHWIA B M3y4YaeMBIX OHMOJIOTUYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEYUH PAa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a MMEIONIUXCSl MaTepUATbHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B JEATEIbHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB IIEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHHPOBAHHOT'O B3aMMO/JICICTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITEIbHOCTU, HaBbIKAMU
paszpeiieHusi mpobaeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS;

UCIIOJIb30BaTh PAa3jIMYHbIE BHUJbI JACSATEIBHOCTH I10 IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTalny, NPeoOpa30BaHUI0O U NMPUMEHEHHIO B YUEOHBIX CUTYalMsIX, B TOM YHUCIIE TpU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIOYEBbIMU
HOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/J1aud B OOpa30BaTEIbHON NEATEILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbBIABUTaTh
TUNOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl JUIs JOKa3aTelIbCTBA CBOMX YTBEPXKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEUICHHs 3aJadyd pPe3yibTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILIECTBIIATh 1I€JICHAIIPABIICHHBIM MMOMCK IEpEeHOca CPEACTB U CIHOCOOOB JEHCTBUS B
poecCHOHANIBHYIO Cpey;

yMeTh TEepEeHOCUTh 3HAHMWA B  IIO3HABATENbHYIO M  MPAKTUYECKYI0  00IacTH
KU3HEJEATEIIHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJEH, IpeAjaratb OpUTHHAJIbHBIE IMOAXOAbI M PELIEHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAaX HMH(pOpManuu (TEeKcTe ydyeOHOoro mnocoOwus,
HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pPa3lIWYHBIX BHJIOB M (opM
IIPEJICTaBJICHNs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMuHble METOAbl MpH IOUCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (OpPMYy MpEACTAaBIECHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTrOe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBEe CpeACTBAa MpH paboTe C OMOIIOTHYECcKOi
uHpopMaLrel: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKHe 3HAKHM M CHMBOJIBL,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh



CYKICHHSI OTHOCUTEIIBHO BBINIOJHEHMsI IIPEUIaraéMoW 3a7add, YYHTHIBATb MHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBA OOIICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYalluil, yMETh CMAr4aTh KOH(DIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMU OOIICHHS M B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C MCIOIB30BAHMEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYalbHOH pabOTHI MpH
peleHny OMOIOTnYecKoi MpodsieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4iI€HA KOJUIEKTHBA,

IPUHUMATh LEIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh M KOOPIMHUPOBAThH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHHI yJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOMH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOI'0 YYaCTHHKA KOMaHJbl B OOLIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJlaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEH C IO3UIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIEHUS NpPOOJIEM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIICHUIO K >KUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 30POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESTEIbHOCTh, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0O0pa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMbI ¢ YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO IHUPOKOH 3pYIUIIMH B PA3HBIX 00JaCcTAX
3HAHUU, TOCTOSITHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(IIEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MBICIIUTEJIBHBIX MIPOLECCOB, X PE3YJITATOB U OCHOBAHMM, NCIOIb30BATh IPUEMBI peduieKCuu
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;



IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPH aHAJIU3€E PE3YNIbTATOB ACATECIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB NEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

IIpenmeTHble pe3yJIbTaThl

[TpenmerHsie pe3ynbTaThl ocBoeHus nporpamMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHMS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETalMd U IpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITEILHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHHS M NPUMEHEHHIO 3HAHUN B Pa3IMUYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B PEAIbHBIX JXU3HEHHBIX CHUTyallUsX, CBA3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 110 roJaM 00yueHHUs..

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMA O MECT€ M POJU OHOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HaYy4YHOTO MUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEpPKaHNE OMOJIOrMYECKMX TEPMUHOB M MOHATHUI: )KU3Hb, KJIETKA,
opraHusM, Meraboiau3sM (0OOMeH BeIIeCTB M  IpEeBpalleHue SHEPruu), IoMeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHHME H3j1araTh OMOJOTMYECKHEe TEOpHM (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o eHTpax MHOr00oOpasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. U.
BaswuiioBa), onpenensTs rpaHulibl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAOIIOJAECHHWE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHUH, OpraHM3alus W IPOBEACHHE OHOJIOrHYECKOro
DKCIEPUMEHTA, BBIIBWKEHUE THMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJNyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEISATH CYHIECTBEHHBIE NPU3HAKH BHPYCOB, KJIETOK MPOKApUOT M DYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIIETKE, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, WHIUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

yYMEHUE NPUMEHSTH MOJIy4YeHHbIE 3HAHUS U1 OOBSCHEHHS OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUUYECKUX PEIEeHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus
0€30MacHOCTH CBOEro 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolleil NpUpOAHON cpele, MOHUMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH Ul pallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TI'e€HETHYeCKHe 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpeIIMBaHMe, CLEIUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHMOPUHOTO CKPEIIUBAHHS
JUIsl IpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHbIE M MPaKTHUYECKUE pabOThl, COOMIOATh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(MOPMAIMIO OHOJIOTMYECKOIO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa



MaccoBOW MH(pOpMaIMK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), STHYECKUE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]aBaTh COOCTBEHHBbIC NHCbMEHHBIE W YCTHBIE cooOmeHus, o00001mas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHHUs ydeOHoOro mnpeamera «buonorust»y 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJU OHOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pPa3BUTHE
O6uonoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YEJIOBEKa [T PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COEPKaHNE OMOIOIrMUECKUX TEPMUHOB U OHATHH: BUJ, OMYJIALNA,
reHoOH, SBOJIOLUHMS, JBIXKYIIME CHIBl ((DaKTOphI) DBOJIOIUH, HPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHJI000pa30BaHHE, OKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, TPOJYLEHTHI,
KOHCYMEHTBI, PeIYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMua, OuoreomneHos, onocgepa;

yMEHuEe Wu3arate Ouosnorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ouoctepe B. U. BepHaickoro), onpeaensTh TPaHUIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOrO IMO3HAaHUS B OMOJIOTMU: HAOJIOJEHHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIICHUH, OpraHu3alys M I[pPOBEICHHE OHOJOIHYECKOro
OKCIIEPUMEHTA, BBIJBIKEHHE THUIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEeMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX ITOHSITHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeJIaTh BbIBObI HA OCHOBAHUM MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOIMYECKHX OOBEKTOB: BUOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOr€OIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHCTBHS KOJOTHMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH TOJTyYEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTedeHus
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0pPOBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJIEHUsI HOpM
TPaMOTHOTO TIOBENIEHHUSI B OKPYXAaloIIeH NPUPOMHON cpene, NMOHMMAaHHWE HEOOXOIUMOCTH
UCTIOTb30BaHUS JOCTHKEHUH COBPEMEHHOM ouoorun VTS parnroHaIBLHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJaud, COCTABISATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUH B dKOocHUcTeMax (L[N MUTaHus);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(MOPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBJAOHAYYHbIC 3HAHWUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeIcTBa
MaccoBOW WH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTPpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111asi OMOIOTUYECKYIO
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmapar.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
No ni/nt HaumeHoBaHue pa3iesioB U TeM Kontpoabubie  IpakTaueckue (undposbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 b 2 0.5
VOTIOTH el Hayra https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aus 1 bubmorexa HOK
p i https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 X
VISHEACHTCIRHOCTD KICTIN 6 https://m.edso00.ru/7f41c292
Pa3zmHOXeHME M MHIUBUIYAIBHOE bubnuorexa [JOK
5) 5 1
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepstioe Bpens 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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TEMATHYECKOE INTAHUPOBAHUE

11 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
No ni/nt HaumeHoBaHue pa3iesioB M TeM Kontpoabhbie | TpakTHueckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
bu6mmoreka [IOK
! IBOTIOUHOHHAS GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprafu3MBl H OKpyXKaIOLas cpeja > ! https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo011ecTBa ¥ 3KOJI0THUYECKHUE CHCTEMBI 9 httos://m.edsoo.ru/7fALec74
bubmuorexa [JOK
> Pesepeiioe spems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2,5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabubie  IIpakTuueckue JaTa nzydyenus UHPpoBbie
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOMN
npupobl. [Ipaktuyeckas
5 pabota Ne 1 «Mcnonbp3oBaHue 1 05 bubnuorexa [JOK
Pa3JIMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
W3YYEHUU OMOJOTHYECKHIX
00BEKTOBY
3 buonornueckue cucremsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIETKH. 1 bubmuorexa [JOK
Bona u muHepanbHbie conu https://m.edso00.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubnmnoreka [JOK
0enKoB https://m.edso00.ru/863e6b72
®DepMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
bepMeHTOoB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»
bubmuorexa [JOK
! ROz JIMm et 1 https://m.eds00.ru/863e6870
bu6nmoreka [JOK
8 Hyxreurontie knciiorst. AT® 1 https://m.edso00.ru/863e6d5c
9 Hcropus u meToas! n3ydeHus 1 bubnuoreka [IOK

kiaeTkH. Knerounas TCOpHA

https://m.eds00.ru/863e6e88



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
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KireTka kak 1ie;ocTHast JKuBasg

10
cucrTema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PacCTEHUI, J)KUBOTHBIX, bubmoreka LOK
11 R 0.5 https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHUEC»
12 OOMeH BelecTB WIN bu6mmorexa [IOK
MeTaboIH3M https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 Potocuires. XemocHnres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 DHepretieckiit oOmeH https://m.edso00.ru/863e7aae
JKu3HEHHBIN UK KIETKH.
Jenenue kineTku. MuTos.
JlaGopaTopnas padora Ne 3
15 «Ha6§10n§HHe 1511/1T03a B 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocuntes 6enka. Peaknus bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasus — OuocuHTE3 bubnuorexa [IOK
Oenka https://m.eds00.ru/863e796e
18 Hexknerounsie popMbl )KU3HU bubnuoreka [IOK
— BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
DopMBI pa3MHOKEHUS
19 R https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios bu6mmorekxa [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
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Obpa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJICTOK.

O1m1010TBOpPEHUE. Bu6 LOK
noJmoTeKa
21 JIa0 0 Ne 4 0.5
abopatopras pabota A2 https://m.eds00.ru/863e81b6
«M3y4yeHne cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NHauBuyanpbHOE pa3BUTHE bubmuorexa [JOK
OpTraHU3MOB https://m.eds00.ru/863e8436
I'enernika — Hayka o
23 HACJIEICTBEHHOCTH U bubnmorexa LHOK
https://m.edso0.ru/863e86f2
M3MEHYHUBOCTH
3aKOHOMEPHOCTH
24 HACJIEIOBAHUS [IPU3HAKOB bubmnorexa [IOK
A p ’ https://m.eds00.ru/863e8878
MonorudpuaHoe cKpeluBaHmue
UTHOPUIHOE CKPEIUBAHUE.
25 élaKOH iejaBHcmforlg Bubmorexa ITOK
https://m.edsoo.ru/863e89a4
HACJIEIOBaHMsI PU3HAKOB
CueruieHHOE HACIEI0BAHUE
npu3HakoB. JlJaboparopHas
abora Ne 5 «3yuenue
26 pe3 JITaTOB MOI?(I)IFI/I6 UIHOTO 0.5 Bubmorexa ITOK
pe3y pHA ' https://m.eds00.ru/863e8c60
U JIATHOPUTHOTO CKPEIIUBAHUS
y 1p030(UITbI Ha TOTOBBIX
MUKpOIIpenapaTax»
I'enetuka nmona. HacnenosaHue
27 IPU3HAKOB, CLIEIIJIEHHBIX C bubmnorexa [IOK
p s https://m.eds00.ru/863e8c60
[1OJIOM
N3MeHUYNBOCTE.
Henacnencrsenunas
b K
28 M3MEHUYUBOCTh. JlaboparopHas 0.5 nommorexa [O

pabota Ne 6. 3yuenue
MoAU(UKAITMOHHON

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
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W3MEHYMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psifia U
BapUAIMOHHON KPUBO»

Hacnencrennas
U3MEHUYUBOCTh. JlaboparopHas

bubmuorexa [JOK

29 pabora No 7. «Awams Myrauiii 1 05 https://m.edso0o.ru/863e8efe
y Ip030(HITBI HA TOTOBBIX
MHUKpOIIpenaparax»
bubmuorexa [JOK
30 Pereriica senorexa 1 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE
31 o Teme «HacaeacTBeHHOCTh 1 1
W3MEHUYUBOCTH OPTaHU3MOBY
bu6mmorexa [IOK
32 (Ceneriis Kak Hayka i npotiece 1 https://m.eds00.ru/863e9214
MeTobl U TIOCTHKEHUS
33 CEJICKLIUU PACTCHUH H 1 bubmorexa LOK
https://m.eds00.ru/863e9214
JKUBOTHBIX
34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabusbie  IIpakTuueckue Aara UHPpoBbie
Bcero U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 Uctopus pazsutus 1 bubnnoreka [JOK
MIPEACTABJICHUH 00 IBOJIIOITUHI https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Muipodpostions 1 https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 ﬂiﬁopjTOpHI;H paboTta Jﬁg | 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBroKy1ie cuibl (3JIeMEHTapHbIE 1 bubnnoreka [JOK
(baKTOpHI) IBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrecTBenHsIit 000D U €ro 1 bubnuotexa [JOK
bopMbI https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIOIUN:
IPUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJI000pa30BaHUE. Bu6morexa [IOK
! JlaGoparopwas padora Ne 2 1 05 https://m.edso00.ru/863e9fde
«Onucanue NpuUcrocoOIeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
3 Hanpasnenus u nytu 1 bubnuorexa [IOK
MaKpO3BOJIFOLIUHA https://m.edso0.ru/863e9cle
9 HeobpaTumocTs 3BOMIONINN 1
10 Ucrtopus xxu3nu Ha 3emiie u 1

METOABI €€ U3YYCHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

1 ['unore3bl npoucxoxaeHUS bubnuoreka [IOK
YKU3HU Ha 3emiie https://m.eds00.ru/863ea5a6
PasButwne xn3Hu Ha 3eMiie O bubmuorexa [JOK

12
3pam U nepuojam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIbI BOJIOLUN
pPacTUTEIHLHOTO U KUBOTHOTO
mupa. [Ipaktudeckas padora Ne 1 bubnunoreka [HOK

13 0.5
«M3yueHne uCKomaemMbIx https://m.edso0.ru/863ea8bc
OCTaTKOB PAaCTCHUH U )KMBOTHBIX B
KOJUTCKITHSX

14 CoBpemeHHas cucrema bubnnorexa [HOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOIONHS YEIOBEKA bu6mmoreka [IOK

15
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBrokymiue cuibl (pakTophl) bubnnoreka [JOK

16
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJIUU IBOJIOLIUU
YyelnoBeKa

18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aZlanTalnuy 4ejI0BeKa https://m.edsoo.ru/863eaea2
Peseprubiit ypok. O600111eHIE TIO

19 TeMe «BO3HMKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

20 OKoJorus Kak HayKa

21 Cpensl oOuTanus u bubnuorexa [JOK
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
JlaGopaTtopnast pabota No 3.
«Mopdonoruyeckue

. bubnuorexa [JOK
22 0COOEHHOCTH pacTeHU U3 0.5

Pa3HbIX MECT OOUTAHUS.
JlaGopatopHas pabota Ne 4.
«BnusgHue cBeTa Ha POCT U

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



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

Pa3BUTUC YCPCHKOB KOJICYCa»

bu6mmoreka [JOK

23 buormiecie gaxtopu: 1 https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonyisauuy. [Ipakruueckas

24 pabota Ne 2 «IloacuéT miaoTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

o5 Coo01iecTBa OpraHu3MoOB — 1 bubnnoreka [HOK
OuoLeHo03 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnnorexa [HOK
(sxOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 KOCUCTEMBI. DKOJIOTUYECKUE 1 bubnuotexa [JOK
nupamuabl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [Ipupoanslie 3xocucTEMBI 1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobdanpHas 1 bubnnoreka [JOK
HKOCUCTEMA 3EMIIH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBO B 6rochepe 3emin 1

33 CocytiecTBoBaHUE TTPUPOJIHI U 1 bubnmnoreka [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHriit ypok. O6001ICHHE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUIECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



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

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6noB A.M. u np. oz pen. [Taceunnka B.B. buonorus. 10
kiacc (6a30BbIid ypoBeHb) M.: [IpocBernienue
[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap. nox pex. [Taceunuka B.B. buonorus. 11
kiacc (6a30BsIid ypoBeHb) M.: [IpocBemieHue

METOIUYECKUE MATEPHUAJIbI JUISA YUYUTEJISA

[Taceunuk B.B. O6mias 6uonorus. 10-11 kmacc. Metogudeckoe nocodue. M.: [Ipocsemienue
TecroBbie 3aganust M.: [IpocBenienne
KoHTposbHbIE M 3MepuTenbHble Marepuansl. Tectel. M.: IIpocsemmenue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/

https://videouroki.net/
https://resh.edu.ru/



https://m.edsoo.ru/
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