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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO0 OCHOBY IS
OTIpEJICNICHHsS] TOAXO0J0B K (POPMUPOBAHUIO COJACpNKAHUSA Y4eOHOro MpeameTa
«buonorusa» cocraBwim: KoHuenryanbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHWs, pe3yJbTaToB oOOydeHus U
TpeOOBAHMI K YPOBHIO IMOATOTOBKU BBIITYCKHUKOB, OJIOKEHUS 00 OOIIUX LENAX U
NPUHIMOAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit dexeparnuu, a Takke IOJIOXKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUHU B MMO3HAHUM KUBOM MPUPOJIbI U 00eCIIeYeHU!
CYILIECTBOBAHMS YesloBeYecKoro obmiectBa. CorjiaCHO Ha3BaHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MIPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpeACTaBlICHHE O LelsaX, 00 oOuei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTHUA OOyYarOUIMXCS CpeAcTBaMu
yueOHoro mnpeamera «buonorusi», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJlep>)KaHWE, €ro CTPyKTypy, pacupeneieHue IO pas3lesaM M TeMmaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEIbHOCTh U3YUEHHUsI YU4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa30BaTeIbHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

B nporpaMmMe mno OuMOJIOTMM TakXe€ Y4YWUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOU
JeATENbHOCTH/YUeOHBIX JEHCTBUIM OOYYarONIMXCS 1O OCBOCHMIO COJAEpPKAHUSA
OMOJOTNYECKOro 00pa30BAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peain30BaH
IOPUHLIMI TPEEMCTBEHHOCTH B HW3Yy4YeHMHM Ouonoruu, Ojarojaps uyemMy B HeEH
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPAa3BUTHE 3HAHWUW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, HEHHOCTHBIX
OpUEHTAlUI JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, PEJACTaBICHUN O 3JJ0POBOM
oOpa3e KU3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[TosToMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpPHil, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'O PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX IPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJIIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B MMOBCEIHEBHOM JKU3HU ISl pEUICHUS NMPUKIIAIHBIX 3a]a4, B
TOM 4YHCJE: NPO(QHUIAKTUKNA HACIEACTBEHHBIX 3a00JIEBAHMI YEIOBEKA, MEIHMKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1[eJ1ecCO00pa3HOro TMOBEIEHUS B OKpY)Karolleil MNpUpOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENbHOCTH 4YeJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHHMSI K MPUKIIATHON HAIPABICHHOCTH



yueOHoro mpenmera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUS
YCJIOBHMM ISl pEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (GOpMUpPOBaHHE Yy  OOyYarolIUXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MCHCHHSIM JIUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOTO MHPA.

buosnoruss Ha ypoBHE cpemHero ooOmero 00pa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa obecreunBaer (GopMUpOBaHUE y OOYYArONIMXCS TPENCTABICHUNA O
HAy4YHOW KapTUHE MHpA, pacIIUpsSeT U 00O0OIIaeT 3HAHUSA O KUBOW NpUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3alldd M HBOJIOLUHU, CO3JAET
YCIOBHSI  JUUIS:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOJIBLI,  (OPMHUPOBAHUS
(GyHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 370pPOBOTO W Oe3omacHOro oOpasa
YKU3HH, YKOJIOTUYECKOTO MBIIIUICHHS], IEGHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEIIOBEKY.

Bonbimoe 3HaueHne OMOIOTHS UMEET TAK)Ke JIJIsl PEIICHHS] BOCITUTATSIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  oOpa3oBaHus,  COIHAIU3ALNN
oOyuaroruxcs. M3ydyenune 6uosmorun oOecrieyuBaeT yCiIoBuUs NIl (POPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHMKAllMOHHBIX M  MH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPhl, CIIOCOOCTBYET HMHTETpAIlMU OMOJOTHYCCKUX 3HAHUU C
MPEACTABICHUSMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHWS O TMpEeIHA3HAYCHUU YUEeOHOTO MpeaMera
«buomorus» COCTaBUIM OCHOBY IS ONpPENENEeHUS IMOAXOAOB K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €ro COJACpKaHUs, TMPEACTaBICHHOr0 B IMporpamme IIo
OHOJIOTUH.

Ot6op comepkanusi ydeOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3WUIHNA KYyJIbTYPOCOOOPA3HOTO TIOMXO0JIa, B COOTBETCTBHH C
KOTOPBIM OO0yYaroluecs: JOJDKHBI OCBOUTH 3HAHWUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOUIEH KYJIbTYpbl, OMNPEIEISAIONME aJIeKBaTHOE IOBEIACHHE
YeJloBeKa B OKpYXKarolleld MPUPOIHOU cpeje, BOCTpEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U MpaKTUUYECKo aesiteabHOCTH. Oco00€e MECTO B 3TON CHUCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOM JJisi JOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJOTUYECKOTO 00pa30BAHMS.

CTpyKTypHpOBaHUE COJACpKaHUSA Y4YeOHOrOo MaTepHwalia B IPOrpaMme II0
OWOJIOTUM OCYNIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTENIbLHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBON OpPraHMU3aIluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorus
BBIJICIICHBI CIICTYIONTUE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeTomapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosmormdeckas cuctemay, «OpraHu3M Kak



Oouonornueckas cucrema», «CucremMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUpPay,
«OBOJIFOLUS KUBOM IPUPOJB», « IKOCUCTEMBI U IPUCYIME UM 3aKOHOMEPHOCTH.

[lenr uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M NOpPUOOpPETEHUE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJs T'PAMOTHBIX JIEHCTBUH B OTHOIICHUH OOBEKTOB
YKUBOHM IPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX POOJIEM.

JlocTrxkenue 1ied u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6azoBoM
YpOBHE 00eCcieunBaeTCs PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAaHUU O OHOJOTMYECKUX TEOPUSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABHIIAX, CIY>KAIUX OCHOBOMU
s (OpMHUPOBAHUS NPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allMU, BBIIAIOIMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOyYarOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJISIIOB, MJEH M TOJXOJOB K M3YUEHHIO >KMBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3alliy;

CTAaHOBJICHHE y OOydarommxcs oOmel KyJbTypbl, (YyHKIHOHAIbHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SBJICHUS OKPY’KAIOILIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbBITA, IMOJYYEHHBIX MpHU
U3y4YEHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOMMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEH, COOIIOICHUS DTUIECKUX
HOPM TP NPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM [JIs TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYPBL, 11l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTHU 10 OTHOLIEHHUIO K OKPY’KarollIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOACHHE MEp MNPOPUIAKTUKI
3a00s1eBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMETHOI o0nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.



Jliist m3ydenusi 6uoja0ruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B He/ieII0).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KAPTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bI TO3HAHUS )KUBOUM TIPUPOABI (HaOII0JIEHUE, SIKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilaccupuKalus, MOJIETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckast padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl U UX OPraHU3ALMSL.

Kusble crctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonorun. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOHN MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpa3ue. YpOBHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSALUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCepHBIi.

JleMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HU», «YPOBHU OpraHu3aluu
YKABOW NPUPOIBD.

O6opynoBanue: mojeinb MmoJiekyJibl JTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KIIETKA. XHUMHUYECKUE OJJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpaIbHBIE BEIECTBA.

OyHKIMA BOABI W MHUHEpaJbHBIX BewmecTB B kieTrke. [lomgnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHnMblie M 3aMEHUMbIE aMUHOKUCIIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHASl, TPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XWMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GYHKITUH OCITKOB.



depmMeHTHl — Omoslormdeckwe Kataiau3zaropel. CTpoeHHE (pepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTsl. Buramussbl.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIINMM YTI€BOIOB.

Jlumuael:  Tpuraunepuabl, Qocdoaunuasl, crepounpl.  [wapoduIbHO-
runpodoOHbie  cBoiicTBa. buonormdyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK MCTOYHUKOB YHEPTHUH.

Hyxknennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JIHK. Ctpoenne u ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHH.

[{utosorusa — Hayka o kietke. Kinerounas teopusi — npumep B3auMOACHCTBUSA
unen u pakToB B HAYUYHOM MO3HAHUU. MeTObl U3yUeHUS KIIETKHU.

Knerka kak 1menoctHas »xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckwii ammapar,
cUCTeMa CUHTe3a Oelika.

Tumnbel KJIETOK: JyKapuoTHUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsl MpOoKapuoTUYecKoM KieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTE€HKA, MIMKOKAJIHNKC, UX
dbyukiuu. [nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHkuu. [{uTomnazma u eé
opranoujipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
nn30coMbl.  [IoyaBTOHOMHBIE OpPraHOWIIBl KJIETKU: MUTOXOHJPHUH, IUIACTUIBIL.
[Ipoucxoxnenne MUTOXOHIApUN u mactTua. Buael tmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBINM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslii HeHTp kiaeTku. CTpoeHue sjpa: siaepHas o000YKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckass TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKYJIbl BOJIb», «brocunTes Oenka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunnossie kucnotsl. [JHK», «Ctpoenune Monexyibl



AT®», «CtpoeHne 3yKapuoTHUYECKON KIeTKW», «CTpOeHUEe >KMBOTHOU KIIETKU,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJii IPOBEACHHUS
HaOIIOJICHUM, HW3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpENapaThl pPAaCTUTENIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3yyeHue CTpOEHUS KIETOK pacCTCHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHICAHUEY.

Tema 4. /KnuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0Iu3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonm3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BewecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Pons dpepmeHToB
B 0OMEHEe BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HaYeHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenibl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUE OaKTepuu. 3HaYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuuecknii oOMeH B KieTke. PaciernieHue BelecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrUd B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopoaHoe OKHCIIEHUE, WU KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPIreTUIECKOr0 OOMEHa.

Peakuuu wmatpuuyHoro cuHTe3a. ['enermueckas wunpopmamus u JIHK.
Peanuzanusi reHetudeckoil umH(oOpManuu B KJIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTtBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpancnsuus — Ouocunres
Ooenka. Otanbl TpaHcasuuu. KoaupoBanwe aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMmbl ku3HU — BUpYCHl. cTopust oTkpsiTus Bupycos (. U.
WNBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M SKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoaepuuura yenoseka (BMY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIUSA, peBepTaza W uHTerpaza. lIpodwunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHM.

JleMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmunel 1 cxembl: «Tunel nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«IHepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xu3HeHHb nukin Bupyca CIIN/a,
0aktepuodaray, «Permukarus JJHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojielb cTpyktypsl JJHK.

Tema S. Pa3MHoOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounblil UK, WM JKU3HCHHBIM LMK KiIeTku. WHTepdaza u MHTO3.
[Ipomecchl, mpoTekatome B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cuareza JIHK. Ctpoenne xpomocoMmM. XpOMOCOMHBIM HabOp — KapUOTHIL
JIumuionHeIi W TaluIOWJIHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHHS U  WHIAMBHAYAJIBbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerku — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonasiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYeCKuii CMBIC MUTO3A.

[Iporpammupyemasi ruO€Ib KJIETKH — aromTo3.

dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Buibl 6ecmnosoro
Pa3MHOXKEHUS: JEJIEHUE HAJIBOE, ITOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
CIopooOpa3oBaHNe, BET€TATUBHOE pa3MHOXKeHUE. VICKycCTBEeHHOE KJIOHUPOBaHUE
OPraHu3MOB, €0 3HAYEHUE I CENEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIINYUS OT OECTIOIIO0TO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoadie Ha CTaausix Menosa.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buomormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameToreHes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBeIe Kene3bl: CEMEHHUKU U sIMIHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrnepMaro30u[l, SWIEKIEeTKa) — CHEpPMAaTOreHe3 M OBOTEHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK M crepmaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl YMOPHOHAIBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, ractpysiiusi, opraHorene3. [loctamOpuoHanbHOEe pazBuTHe. THIIBI
MOCTAMOPUOHANBLHOTO Pa3BUTHUS: TMPAMOE, HempsMoe (JIUYMHOYHOE). BriusiHue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOKEHHUS OPTaHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenue kineTku Oakrepuity, «CTpoeHHE TOJNIOBBIX KIETOK,
«Ctpoenune xpomocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menos», «Ilpsmoe u HenpsaMoe pa3BuTue», «l'aMeToreHes y MICKONMUTAOMNX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIIpenapaTsl «CrnepMato3ou bl
MJICKOIIUTAIOLIETOY, «SIHLeKIeTKa MieKonuTamoueroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «J/leieHue KIETKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

Jlabopatopnass pabora No 3. «HaOmioneHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxj».

JlabopatopHass pabora Ne 4. «/3ydeHue CTpOEHMs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetuku. Ponps nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TIe€HETUKH. Bkiaa poccuilckux M 3apyOexHBbIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOoNbl TEHETUKH (TUOPUIO0JIOrMYECKUM,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHsA. ['eHeTnyeckas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBaHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuaHoe CckpenMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TEPBOIO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
I'unioresa yucrorel ramer. [1oiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeuMBaHue. 3aKOH  HE3aBHCUMOIO  HACIIEIOBAHUS
npu3HakoB.  l{UToreHeTHMYecKWe  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHUA.
AHanm3upytollee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUIS1 OTIpE/IeSICHHsI TEHOTUIIa OCOOHU.

CuemienHoe HacnefoBaHue mpusHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapylieHne CueruieHus FreHOB B Pe3yJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKuEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MoJia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTEeporameTrHble oOpraHu3Mmbl. HacienoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIIC/ICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psil M BapUallMOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HopMa peakiuu. CBocTBa MOAU(DUKAITMOHHOW U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKas, W3MEeHUYMBOCThb. KomOuHaTtuBHas
U3MEHYMBOCTb. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHMBHOM
W3MEeHUYMBOCTHA. MyTarmoHHass N3MeHINBOCTh. Kimaccudukanus MmyTaruii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBbIE. YacToTa u mpuunuHbl MyTanuii. MyTareHable (GaKkTOphl.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieCcTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

BuesanepHast HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIoBeKa: reHeaJIOTHYEeCKU, OJIM3HEIOBBINA, IIUTOT€HETUYCCKUHM, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpeIeJICHHE reHOTHIA!
MOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T'€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
00JIE3HH C HACJIEICTBEHHOW MPeIpacroiOKEHHOCTbIO, XpPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICYCHUN TeHETUYECKUX 3a00JICBaHUM YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumet u  cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE W €r0
UTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelMBaHHE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3anMmonencTBue aJUICNIBHBIX TE€HOB», «l'eHeTMyeckue KapTbl paCTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEPHOCTH HACIEHOBaHUs,
CUCIUICHHOTO C mnoJioMm», «KapuoTumnsl 4YenmoBeka H JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTruka rpynn KpoBu», «MyTallnOHHAs U3MEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIMKaIu «MOHOTHOPUIHOE CKpEUIMBaHUE,
«Henonnoe noMunupoBaHuey», «JurubpuaHoe ckpenuBanuey», «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odumay (HOpMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH TeJa), repoapuii «I"opox moCceBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3ydeHue pe3ysibTaTOB MOHOTHOPUIHOTO M
TUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yuenne MoaupuKarmOHHON M3MEHYHBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTanuii y Ipo30¢puiabl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHuE UM aHAJIU3 POJIOCIOBHBIX
YEITOBEKaY.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEIIEKUUMU U JTOMECTHUKALHA.
VYuenne H. WM. BaBwioBa o0 1eHTpaXx NIPOUCXOXKIAEHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. CopT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIi U MHAUBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
cKkpemuBaHue — HMHOpuAMHT. Yucras nuHus. CKpellMBaHWE YHUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUAMHT.
Otnanénnas tuOpuamsanus W €€ ycmexu. VICKyCCTBeHHBIM MyTareHes |
MOJIyYEHHE TOJUIUIOUOB. JIOCTMXKEHHSI CENEeKIMU paCTeHHU, KXUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3nanust pexomOuHantHoM JIHK wu TpaHcreHnsix opranu3moB. Kierounas
nHxeHepus. Kiietounsle KyJibTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHEe BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npodiembl. [MO  —  reHeTHYecKu
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toprpersr: H. W. Baswios, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuupbl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTyPHBIX
pacteHuity, «OtnanéaHas ruopuausanus», «PadoTer akagemuka M. ®@. MBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHONOTHH», «KileTouHble KyJNbTYphl U
KJIIOHHpOBaHKe», «KKOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHEIUIOAO0B AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlaGopaTopHble ¥ NpaKTHYecKUe PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKUMU PACTEHUN W
KUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YyY4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaToOpUiO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHSA.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIOLHUOHHAS
Teopust U €€ MecTo B OMONOruMU. BiusiHue 3BOIOIMOHHOW TEOPUM HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CunerensctBa 3BoOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cxoacTBo U pazinnune GpayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PAa3IMUUdig HMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MMyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku  BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas Teopus 3Boitouu (CTID) u e€ 0OCHOBHBIE MOJ0KEHHUS.

MuxkposBostorus. [lomynsuus kak eAMHKUIIA BUAA U SBOJIIOLUH.

JBwxynie cuibl ((akTopbl) SBOMIONUH BHAOB B IpuUpoje. MyTallMOHHBIHI
npoluecc U KOMOMHATHBHAasT M3MEHYMBOCTb. [lomyJsslMOHHBIE BOJHBI U Jpeid
reHoB. M3ossauus u Murpausi.

EctecTBeHHbIil 0TOOp — HampaBigomuil ¢akrop dBomonuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJOUMU. [Ipumepbl
MIPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l U HAHOATANITAIIH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYECKOe.

MakposBoionusi. PopMbl  IBONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpatuMocTh 3BOIIONUY.

[IpoucxoxieHne OT HecNeNHaTM3UPOBAaHHBIX TpenkoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paauarus.

JlemoHcTpanum:



IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mrouiep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiecTBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue COpToB pacTEHHI,
«MHorooOpasue  TOpoA  JKUBOTHBIXY, «JTonmynsaummy, «MyTannonHas
U3MEHYHUBOCTE», «ApoMopdo3by, «Umnoamanrammm», «OO0mmIas aereHepanusy,
«/IBmkymue cunbl 3Bosirouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJieldb «OCHOBHBIC HAIpPaBJICHUsI IBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJuieKnus «DopMBl COXPaHHOCTH
HCKOIIAEMBbIX JKMBOTHBIX M pacTeHUN», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKW», MUKporpenapat «Jlpozoduiay (Hopma, myTtanuu (GOpMbl KPbUILEB U
OKpacKH TeJla).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopuast padora Ne 1. «CpaBHeHue BHAOB MO MOPGOIOTHIESCKOMY
KPUTEPHUION.

JlabopatopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapAKTEPa».

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHbBIE TIpEICTABICHUS O 3apOXKICHUM XKU3HU. HayuyHble THUIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: a0uoreHe3 M NaHCrepMus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCNEPUMEHTATBbHOE OATBEPKICHUE XUMUYECKON IBOMIOIMN. HavanbHble 3Tarnbl
ounonornyeckoi sBommonuu. ['umoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. I[lepBble KIETKM W HX 3BOJIOLUA.
®opMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeiickas u
npotepo3oiickas Hpbl. llaneo3olickas spa u €€ NepuoAbl: KEeMOPUMCKUIA,
OPIOBUKCKHH, CUITyPUUCKHUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so30lickas spa U €€ epuobl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBI, HEOICHOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KJIMMaTa U reoJoruyeckux mpoieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIIBHOTO M S>KHBOTHOTO MHUpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [l0osiBNIEHNE, pacUBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

Cuctema OpraHUyYeCKOTO MHpa KaKk OTpakeHue »dBooNUU. (OCHOBHBIC
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YeNIOBEKa. AHTPOIIOJIOTUS KaK HayKa. Pa3Butue npeacTaBieHuil o
MPOUCXOKJICHUHM 4YesoBeKka. MeToabl u3ydeHus aHTpororeHe3a. CxojcTtBa u
pa3inyus 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIA 0TOOp. OOmecTBeHHbId 00pa3  KHU3HHU,
W3TOTOBJIEHUE OPYIUM TPya, MBIIILJICHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpAIONUTEKH, UenoBek
yMeinblid, YemoBek npsaMoxondaluii, YenoBek HeaHAepTaIbCKuM, YenoBek
pasymHbiii. Haxoaku HCKOIMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3Ta, 00pa3 *U3HU, OPYIus.

Yenmoseueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepThl  MPUCTOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO 4EIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Munep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas KkieTtka», <«OKuBOTHas  KieTKay,
«IIpokapuotnueckas kieTrka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaAJCOHTOJOTMUECKHUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YENOBEKay», «llpeBHenmmue moam», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0/IN», «HeT0BEYECKUE paChD».

O6opynoBanue:  Mynsixu  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WIU
M300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHU-YOIIIEPHI,
pyowmia, ckpebna), TreoXpoHOJoruueckas TaOnuna, KoOUeKuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

[Ipaktuueckast pabota Ne 1. «/3yyeHue UCKOMAaEeMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSX).



OKckypcust «IBOJIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHbBII WIN KPAeBEIUECKUN My3€il).

Tema 3. Oprann3Mbl 4 OKpY:KaIas cpeaa.

DKoJorus Kak Hayka. 3ajauu ¥ pa3esbl SKOJOTud. MeTo bl SKOJIOTMYECKUX
UCCJIEI0BAaHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHW3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (dakTopel. Kriaccudukamuss SKOJOTUYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAKHOCThb. DOTOMEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruieckue puTMal.

buornyeckue (hakTOpBHI. Buner OMOTUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHIIUS, XUITHNIECTBO, cuMOM03 u ero (opmel. [lapasutusm, xoomepanus,
MyTyallu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aMMOJICHCTBUM HJisi CYIIECTBOBaHUS
OpPraHU3MOB B IIPUPOIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyysiquu. (OCHOBHBIE IOKa3aTeNd
MOMYJISIIAN: YUCJIEHHOCTh, IUIOTHOCTb, POXKJa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUK U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkensb.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymnsmun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMyJIsuU HHPY30puu-Ty Penbkny, «Ilutespie nenm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorndeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
pacCTEHUI.

Tema 4. CooO1iecTBa M 3K0JI0rM4YeCKHE CUCTEMBbI.

CoobmiectBo opranm3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs,
MPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunabl-nomunantel. CBsi3u B
OHnoIEeHO3E.

Okosioruyeckre cuctembl (d9kocucTembl). I[loHsiTHe 00 »dKocucTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYIEHTHI,



KOHCYMEHTHBI, PeAyIeHThl. KpyroBOpoT BEMIECTB U MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCHUCTEMBI. [luiieBbie 1enmu U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
nupamMubl: MPOAYKLIHMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToMuuMBOCTH 3KocucTeM. CoxpaHeHHE
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkiuu. OcobeHHOCcTH Ouochepbl Kak
rJI00aIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BenecTB 1 OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HaJIbHOCTh Orocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUs B Orocdepe.
['moGanbHbIE IKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE PUPOIBI u YEJI0BEUYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycTroiumBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHUS TPUPOJHBIMU pEecypcaMd U UX HUCIHOIb30BaHue. JlocTxkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JleMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupbl u cxembl: «[lumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutanusy, «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHBIE  BO3JCKHCTBHUS Ha Ipupody», «BaxHeWmmne UCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIass COCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexT, «DakTopsl
PaIuoOaKTUBHOTO 3arps3HeHust Ouocdepwr», «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM BKpaH Ouochepsn,
«KpyroBopoT yriepoaa B ouochepey, «KpyroBopor azota B mpupoe».

O6opynoBanue: Mojenb-anmiukanus «Tunudaable OMOIEHO3bI», Tepbapuii
«PactutenbHbie coobIIecTBaY, Kojulekuuu «buoienos», «Bpenurenn BaxHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUICKIMH pPacTeHUH U
YKUBOTHBIX, TIPUHAJICKAITNE K PA3HBIM JKOJOTHMUECKHM TPyINIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, w300paXeHUsT OXPAHIEMBIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBnuBalTCsi TpeOOBaHUS K pe3yJbTaTaMm
OCBOCHHUs OOydYalOIMMHUCA TIporpaMM  CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHUE OOYYalOIUMUCS POCCUMCKON
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACIICHUIO, Haluyhe MOTHUBAIlMM K  OOy4YeHHI0  OWOJIOTHH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIW4YHWE HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mpeaMeTra «bruonorus» AOCTUTalOTCA B
CINHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECCKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUSI, CAMOBOCIIUTAHUS U
cCaMOpa3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBa)XEHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPYJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOT'0 YBa)XCHHS, OCEPEKHOrO OTHOIIECHHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJUIMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit depepauuu, npupoae u
OKpYXaruen cpee.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarONIUXCSl PyKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIIMCH JWYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKJCHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATEJIbHOMN JAEATEIbHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpa:k1aHCKOr0 BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIIMIO I10 OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKACHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMAIBbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXKUTEIHHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApOjay, YYBCTBa OTBETCTBEHHOCTH TMEpe]l
PonuHou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OUOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOUICHUI;



MOHMMAHUE SMOIIMOHATIBHOTO BO3/ICHCTBUS )KMBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro Bocnutanusi, GOpMUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOLMOHAJIBHOIO 0J1aroNoJyYus:

NOHMMaHHWE W pealu3alus 3J0pOBOro u 0Oe3omacHOro oopasa >KU3HU
(3mopoBO€  TMUTaHHWE, COONIOJEHWE TUTMEHUYECKHMX TpPaBWJI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE [EHHOCTH TNpPaBUJ HHAMBUIAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOMIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JI€ATETbHOCTH TEXHOJOTMYECKOM M COILMAaIbHOM
HaIpaBJIE€HHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHATH TaKyIO JESITEIIbHOCTD;

MHTEpPEC K pa3InyHbIM cpepaM npodhecCUuOHANbHOU JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymield mnpodeccud #W  Pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0 M C€aMOOOpPA30BAHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU 11€JIeCO00pa3HOE OTHOIIEHHE K IMPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEIbI;

OCO3HAHUE TJI00AJBHOTO XapakTepa 3KOJOTUYECKUX MpoOsieM U MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OUOJIOTHH
3HAHUS M YMEHUS TpU pelieHud NpoOJeM, CBSI3aHHBIX C paldOHAIbLHBIM
IPUPOJIOTIONB30BAaHUEM  (COOMIOJIEHHE  MpaBWUi  TMOBEAEHUS B IPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE  HENPHUATUE JCUCTBHM, NPUHOCAIIMX BpEI  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHUE MNPOTHO3UPOBATH HEOJIArONpPUSTHBIE HKOJIOTMUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALAT HUX;

HaJIMYue Pa3BUTOrO IKOJIOTMYECKOrO0 MBIIIIEHUS, YKOJOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IPAKTHYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIBTYpPbl Kak CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHHE creuu@uK OHOJOTHMH KaK HayKH, OCO3HAaHUS €€ poilu B
(GbOopMUPOBAHNUN PALMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpPYXalollleM MHUpPE KaK O €IUHCTBE NMPHUPOJIbI, YEJIOBEKA U
oOlIeCTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH Mpo0IemM
COXpaHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW UMBUJIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHA MEAMUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTb PecypcHble  IpoOJEeMbl  Pa3BUTHUS
YeJIOBEYECTBA, MOMCKA MyTel BhIXO/a U3 I100ATbHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEJAX
MOBBIIIEHUS OOIIEl  KyJIbTYpbl, €CTECTBEHHO-HAayYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTH oOydaromuxcs, (GopMupyeMoit
IpU U3Y4YeHUH OUOJIOTUH;

IIOHUMAHUE CYLIHOCTH METOJNOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HAHMS JJIs aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOJANINX B HEM H3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NESITENBHOCTD HUHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHWIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYUYEHHIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «buomorus
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS 00YyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SIBICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHE, OKCIHEPUMEHT U  JAPYrux),
yHUBEpCaJIbHbIE YyueOHbIC JeWcTBHUS (TO3HABATENbHbIE, KOMMYHUKATHBHBIC,

PETYJISATUBHEIC), o0ecrieunBaroIme dbopmMupoBaHUE (YHKIIMOHAIILHOMN
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTh
O0yJaroIITIXCsI HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIIUTUTHHAPHBIC,

MHPOBO33PCHUYCCKUE 3HAHUS W  YHHUBEpCAIbHbIC YydeOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAIbHON MPAKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBiaaenue YHHUBepPCAJbHBIMH yueOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMMU:

1) 60a30BblIe JJOrHUecKHue AeHcTBHUA:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHMHM 3HAHWK MPUEMBI JIOTUYCCKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CPaBHECHMS, KiIacCU(HUKAIINK, 000OIICHUS ), paCKPBIBAaTh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3H C JIDYTUMH TTOHSATHSIMH);

OTIPENCNATh 1N JEATeILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
JKUBOU MTPUPOJBI;

CTPOUTHh JIOTMUECKHE PACCYXKJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IeJIbHBIE cpeacTBa JUISI MIPEACTABIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHallU3a HMMEIOIIMXCS
MaTepHATBHBIX M HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
EJIsIM, OLICHUBATh PUCKH MOCIIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBINIOJNHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSTEIILHOMY TMTOUCKY METOIOB PEIICHUS MPAKTUYSCKUX 3a]1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IMYHBIC BHUBI JICSITEIHHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HAHMS, €Tr0 WHTEPIpPETAlHH, MNPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
NEATETHLHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh NIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIC B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT,

OCYIIECTBISITh IEJICHAINIPABICHHBII TOUCK TEepeHoca CPEACTB M CIOCcOo00B
JENUCTBUA B MPOGECCHOHANTBHYIO CPEey;

yMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIaCcTH
KU3ZHEIEATebHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAILHBIC TOIXObI M PEIICHUs,
CTaBUTH IPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(MOpMAIUH (TEKCTE Yy4eOHOTOo
MoCOOMs, HAYYHO-TIONMYJSIPHOH JIUTEpaType, OHOJOTHMUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IpeACTaBICHUS, KpUTHUECKH OLIEHUBAThH
€€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

(GopMyJIMpOBaTh 3allpOChl U MPUMEHATh Pa3IMYHbIE METOblI IPU IOUCKE U
orbope Ouosorndyeckor MHMOpMaIMKM, HEOOXOAUMOM JIJisi BHITIOJTHEHUS YYEOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KyJIbTYPYy aKTUBHOTO MCIOJIB30BAaHUS PA3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  IpPEICTaBICHUS
ounonornyeckod uHpopmanuu (cxembl, rpaduK, AUarpaMMmsbl, TaOIHIIbI, PUCYHKH
H ApyToe);

UCIIOJb30BaTh HAy4yHBIM #A3BIK B KadyecTBe cpeAcTBa Ipu paboTe ¢
Ouonornueckoil WHGpOpManueld: NPUMEHATh XHUMHUYECKHe, (Qu3udeckne WU
MaTeMaTUYECKUe 3HaKW W CUMBOJBL, (HOpPMYyJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W NpPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJa/JE€Th  HABbIKAMU  pAclO3HAaBaHMS M 3alIUThl  MHpOpMaLUH,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJaieHHe YHHBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH efiCTBUSIMM:

1) oOmenme:

OCYIIECTBISATh KOMMYHHUKAIIMK BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCUTENIBHO BBINOJIHEHMS MpejiaraeMon
3aJa4i, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH TMO3HIMNA APYTUX YYACTHUKOB
JaJIoTa WM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHMs, MOHUMATh 3HAYCHHE
COLMATbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBUS, NOHUMATh
HaMEPEHUs JAPYTUX JIIOAEH, MPOSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOM hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIAaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esiTeJIbHOCTD:

NOHUMATh U MCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHHUS TPYNNOBbIX (HOPM B3aUMOJEHCTBUS MPU PEIICHUH Y4eOHOM 3a1auH;

BBIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 WIE€HA KOJIEKTUBA;



NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTUKEHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacmpeiensaTh pojaud ¢ Y4€TOM MHEHHH YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
o0t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE MPOEKTHI, OLECHWBAThL HAEU C NO3UIUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMM:

1) camoopranu3amnus:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTWMYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSIX M MOCTYINKAax MO OTHOLICHHUIO K JKMBOU MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIBHYIO JIESTEIbHOCTh, BBISBIISATH
npo0eMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH pEHIEHUs NOpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYaLIUSIM;

pacuupsiTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pellIeHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTATOB H
OCHOBaHMM, MCIOJB30BaTh MPUEMBI PEQIICKCUU U1l OIEHKH CHUTYalllH, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHMBaTh PUCKM M CBOEBPEMEHHO MNPUHUMATh PEHICHUS IO HUX
CHIKECHUIO;



NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHaIW3e pe3yIbTaToB
NEeSTEHHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3E pPe3yIbTaToOB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OIINOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIUU JPYTOTO YETIOBEKA.

IMTPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT CHEIUPUUIECKUE IS yueOHOTo mpeaMeTa «bromorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeo0pa3oBaHUI0 3HAHUM, BUBI ESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWN B Pa3IMYHBIX YYEOHBIX CUTyallMsIX, a TaKXe B pealbHBIX
JKU3HEHHBIX CUTYyallMsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
PE3ybTATHI MIPEACTABIICHBI TIO TOJIaM 00YUYEHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTHU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS )KU3HEHHBIX 3a/a4;

YMEHHE pacKpbIBaTh COJIEpKAHUE OUOJOTHYECKUX TEPMHUHOB M TOHSITHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB U IpeBpalleHue
SHEPIvM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAsI OPraHU3AIMS KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYMUBOCTD, POCT U
pa3BUTHE;

YMEHHME U3JIaraTb OHWOJIOTMYECKHUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAS, IIEHTpAJbHAS JOrMa MOJCKYJsIpHONH Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. M. BaBunioBa) u y4yenus (o IeHTpax MHOT000Opas3usi u
MPOUCXOKJEHUS KyJIbTypHbIX pacrenuii H. M. BaBunoBa), onpenensTe rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHHM, OpraHu3aiusi U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJly HCCIIElyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE IMOJTYUYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEISATH CYLIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M MPEBPALICHHS SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYaJIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyYEHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJISI NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 310POBbA
OKPY>KAIOIIUX JII0/IeH, COOII0IEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKpY Karolei
IPUPOJHON cpese, TMOHUMAaHUE HEOOXOJWMOCTH WCIOJIb30BaHUS JOCTH)KCHHN
COBpEMEHHOW  OmomorMu W OWOTEXHONOTHA I  pPalHdOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

yMEHHE pellaTh »JJEMEHTAapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HacJeI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS JJsl MpEICKa3aHusl HaClIeJOBaHUS MPU3HAKOB Y
OpPIraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYECKHe padoThl, COOJI0IATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh W HHTEPIPETHUPOBaTh HH(GOPMALUIO
OMOJIOTMUYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUSA U3
pa3IMYHBIX UCTOYHUKOB (CpPEAICTBA MAacCOBOW MH(MOpMaINU, HAYIHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIEeNOBaHUII B OMOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJIOTHYECKYIO MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh NOHATUIHBIN anmapaT OMOJIOTUH.

[IpenmeTHble pe3yibTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HAyK, B ()OPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a71a4;

YMEHHE DPACKpPbIBaTh COJAEP)KaHHWE OHOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
BU/JI, TTOMYJIALNS, T€HO(OH, IBOJIOLMS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBI,



HKOCHCTEMA, MPOJYLEHTbI, KOHCYMEHTBI, PpEIYLEHThl, LeNu MHUTaHus,
HKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

yMEHUE Hu3IaraTh OWOJOTHYEeCKHue TeopuHu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, uepenoBaHus IaBHBIX HaIlpaBiICHUN U
nytei sBomorun A. H. CesepruioBa, yuenust o o6uocepe B. 1. Bepnaackoro),
OTIPEIEIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJa/leTh METO/IaMU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOMIOIEHNE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  THIIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE MOIYyUYEHHBIX
pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHM, TEOpPUUA M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJIALMI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHHUs, MPHUCHIOCOOJICHHOCTH
OpPraHU3MOB, JI€UCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHM3Mbl, MEepeHoca
BEIIECTB M TIOTOKA SHEPIUM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
ITUKIIOB B Omocdepe;

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OObSACHEHUS OMOJOTMYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHUS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
XKU3HU C LeJbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 30pPOBBSA
OKPY KaIOIUX JIOAEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpPYKaroLIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATIBHOTO TPUPOAOTIOIH30BaHNUS;

YMEHHUE pelaTh 3J€MEHTapHble OMOJOTUYECKHUE 3a/layl, COCTAaBJISATh CXEMBbI
MepeHoca BEIIECTB U IHEPTUM B IKOCHUCTEMaxX (1€ MUTAHUS ),

YMEHHUE BBIMOJHATh J1TA0OpAaTOpHBIE M TpaKTU4YECKHe pPaboThl, COOII0IAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TJ00ANbHBIE  HKOJOTMYECKHE  MPOOIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011asi 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHSATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaunMmeHoBaHHue pa3aesioB U TeM nudpoBbie
Ne ni/nt P Konrtpoasnbsie IIpakTnuyeckmue (upp )
MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
bu6 OK
buonorus kak Hayka 2 0.5 uonmoTexa [
https://m.edsoo.ru/7f41c292
JKuBBIe cuCcTEMBI U UX OpraHu3aIus 1 bubmnorexa [IOK
p H https://m.edsoo.ru/7f41c292
XUMHUYECKHUH COCTaB U CTPOECHUE KIETKHU 8 1 buGmnorexa [IOK
P https://m.edsoo.ru/7f41¢292
bub6morexa [JOK
Kn3neneaTeIbHOCTD KIIETKH 6
https://m.edsoo.ru/7f41c292
Pa3zmHokeHre 1 MHIUBUAYAJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
Opra’Hu3MoOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh U N3MEHYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41¢292
Cenekuusi oprann3MoB. OCHOBBI 3 Bbu6mmorexa [JOK
OMOTEXHOJIOTUHA https://m.edsoo.ru/7f41c292
bub6morexa [JOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4



11 KJIACC

KoaugecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aesioB U TeM u(poBkbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (witepp )
NMPOrpamMMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
b K
DBOIIONUOHHAST OHOJIOTHUSA 9 1 nosmorexa O
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
OprauusMel 1 OKpyrKarolas cpena 5 1 bubmmorexa LHOK
p Py B peAt https://m.edsoo.ru/7f41cc74
Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa TIOK
B https://m.edsoo.ru/7f41cc74
PesepBHoe BpeMs 2 Bubmrorexa IIOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIEKTPOHHBIE
ara uudgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue A op
Bcero u3yyeHusi o0pa3oBaTeJIbHbIEC
padoThbI padoThbI
pecypcbl
bu6mmorexa [IOK
buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1b1 TO3HAHUS KUBOU MPHUPOIBI.
[TpakTrueckas padora Ne 1
«HMcnonp30BaHue pa3IMYHbIX 1 0.5 brbmmorexa [TOK
P ' https://m.eds00.ru/863e6122
METO/IOB IIPY U3YUYEHUU
OMOOTHUYECKUX 0OBEKTOBY
buosiornueckue cuctemsl, Mpouecchl 1 bubnuorexa [JOK
U UX U3YYCHUE https://m.edsoo.ru/863e6564
XUMUYECKUM cocTaB KJIeTKHU. Bosia u ] bubmuoreka [{OK
MUHEpPaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
benku. CoctaB u cTpoeHue OenKoB 1
P https://m.edsoo.ru/863e6b72
depMeHTBI — OMOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
paborta Ne 1 «M3yuenue | 0.5 bubnnorexa [JOK
KaTJINTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
Yraeroasl. JIunuapl 1 no/motera [0

https://m.eds00.ru/863e6870




bu6nuorexa [JOK

8 Hyxnenrossie kuenotsl. ATO https://m.edsoo.ru/863e6d5c
9 HcTopus n MeToabl U3ydeHus bubmmorexa [IOK
kietku. Kietounas teopust https://m.edsoo.ru/863e6e88
10 KneTka kak 1enoctHas xuBas
cucrema
CtpoeHne 3yKapuoTHYECKOU KIETKH.
JlaGopatopHnast paborta Ne 2
«3yueHue cTpoeHHs KIETOK bubmuorexa [JOK
11 pacTeHUi, >KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.1u/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TrOTOBBIX MUKpOIIpErapaTax U ux
OTIHICAHHE»
bu6muorexa [JOK
12 OOMeH BelecTB WM METab0IU3M hitps:/m.edsoo.ru/8636766¢
13 ®doTocuHTEe3. XEMOCHUHTE3 bubmmorexa [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTUIecKuii 0OMeH bubmmorexa [IOK
https://m.edsoo.ru/863e7aae
JKv3HeHHBIN LMK KiIeTKu. [leneHue
KkieTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «Habnronenue Mmutosa B 0.5 bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakius bubmuoreka [JOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OunocuHTE3 OENKa buGnnorexa [IOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HA — bubnnorexa [JOK



BUPYCHI

https://m.edsoo.ru/863e7540
bubmuoreka [JOK

19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJOBBIX
KJ1eTOK. OTI010TBOPEHHUE.
)1 JlaGopatopHas pabota Ne 4 0.5 bubnnorexa [JOK
«HM3ydenne cTpoeHus MOJIOBBIX https://m.edsoo.1u/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
” WNupuBunyansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [JOK
HaCJICICTBEHHOCTH ¥ U3MEHYMBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpEITUBaHNE
WTHOPUIHOC CKpEIMBaHKUE. 3aKOH
25 iICSaBI/II():I/If/IOI‘O H;cnljz[OBaHHﬂ bubnmorexa [TOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHO€e HacjaeJOBaHuEe
npu3HakoB. JJaboparopHas padora
26 Ne 5 «3yueHue pe3ynbTaToB 0.5 bubnnorexa [HOK
MOHOTUOPHUIHOTO U TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIMBaHUs y IPO30(UIIBI HA
TOTOBBIX MHKpOIIpenapaTax»
27 I'enetuka nona. HaciaenoBanue bu6mmoreka [JOK



28

29

30

31

32

33

34

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

W3menuuBocth. HenacnenctsenHas
M3MEHYHMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOJU(PUKAITMOHHON H3MEHYHBOCTH,
MIOCTPOCHHE BapUAI[MOHHOIO psja U
BAPUALIMOHHON KPUBON»
HacnenctBeHHast U3MEHYMBOCTD.
JlaGopaTopnas pabora Ne 7.
«AHanu3 MyTanuil y 1po30Qpuiisl Ha
TOTOBBIX MUKpOTIpenapaTax»

I'enetnka yemoBeka

PesepBHbIit ypok. O600IIeHNE 10
Teme «HacaencTBeHHOCTD U
HU3MCHYUBOCTHL OPraHU3MOB»

Cenekius Kak HayKa U MPOIECC

MeToabl U JOCTUKEHUS CEIEKLIIUN
pacTeHUI U )KUBOTHBIX
buotexHosorust Kak oTpacib
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

https://m.edso00.ru/863e8c60

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorekxa [JOK
https://m.edsoo.ru/863e8efe

bu6nmorexa [JOK
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubnnoreka [IOK
https://m.eds00.ru/863e9336




11 KJIACC

KoanuecTBO 9acoB DJIEKTPOHHbIE
aTa nudpoBbie
Tema ypoka KonTpoabubie IIpakTHuyeckue A p
Bcero H3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcbl
" bubnuorexa [JOK
OBOJIIOLMS U METOJIbI €€ U3yUEHHUS 1
https://m.edsoo.ru/863ea20e
Hcropus pa3Butus npeacTaBieHUR | bubnnorexa [JOK
00 3BOTIOIINHT https://m.eds00.1u/863e¢9570
bubnuoreka IHOK
MuUKpO3BOTIOLMS 1 nommorexa I
https://m.edsoo.ru/863e9cle
[Tonynsiuust Kak 3eMeHTapHast
€IUHUIA BUA U DBOJIIOIHH.
bu6mmorexa [JOK
JlaGopaTtopnas padota Ne 1 1 0.5
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPUIO»
JIBxyIme cuiibl (3J1IeMEHTapHbIE | bubnuorexa [JOK
(bakTOpBI) PBOTIOIIUN https://m.edsoo.ru/863e9da4
bubnnoreka [IOK
EctecTBenHbIi 0TOOP U €ro PopMBI 1
p Gop https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOIIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BUJ000pazoBanue. JlabopatopHas | 0.5 bubnuotexa [JOK

pabota Ne 2 «Onucanue

IPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTCIIBHOI'O XapaKTepa»

https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOIIOIUU

bu6mmorekxa [JOK
https://m.edso00.ru/863e9cle




9 HeobpaTumocTs 3BOMIOIINN
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI
e€ u3yueHus
1 ['mnoressl MPOUCXOKACHUS KUZHA bubnnorexa [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 1o 3paM U bubmuorexa [JOK
repuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOTIOIUN
PacCTUTENBHOTO U JKUBOTHOTO MHUpa.
13 [IpakTuueckas padora Ne 1 0.5 bubnnorexa [IOK
«3yueHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUICKITUSX)
14 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeJI0oBeKa (aHTPOIOreHes) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JIBrxyuiue cuibl (hakTopbl) bubnnorexa [JOK
aHTpOIOreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOINA
YyeJioBeKa
18 UYenoseueckue pacsl U IPUPOJHBIE bu6nuoreka [IOK
aJanTanny YyejloBeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O6001IeHNE 10
19 TeMe «BO3HHKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHSI KaK HayKa
21 Cpenpl OOUTaHMS U SKOJIOTHYECKUE bu6nmnoreka [JOK



(baxTopbI

AOluoTtnveckue (HhaKTophl.
JlaGopaTopnas padota Ne 3.
«Mopdonorudeckre 0coOEHHOCTH

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

N bu6mmoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka [JOK
23 bromitieckite GaxTopel https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiiun. [IpakTudeckast pabota
24 Neo 2 «Iloxcuét mroTHOCTH 0.5
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHuin»
’5 Coo0riecTBa OpraHU3MOB — bubnmnorexa [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJId YKOCHCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa LHOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccus
28 [Ipupoaubie 3K0CHCTEMBI
29 AHTpONIOTE€HHBIE YKOCUCTEMBI
30 Buocdepa — rmobanbras bubmmorexa [IOK
JKOCHUCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK

6uocdepsl

https://m.edso0.ru/863ebd16




32 YenoseuecTBo B Onochepe 3emiu 1

13 CocymiecTBoBaHUE TPUPOJBI U | bubnuorexa [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O600111€HE TEMBI
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOH NPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero od0pa3oBanus

CdopmMupoBaHHOCTh 3HAHUKA O MECTE W POJU OUOJIOTUM B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUMCKUX M 3apyOekHBIX YU€HBIX-OMOJIOTOB B Pa3BUTHE
ouonorun; (YHKIMOHATFHOM TPAMOTHOCTH YeNOBEKa ISl PEIIeHUs

KUM3HCHHBIX 3a1a4

YMeHHe packpbhlBaTh COJEpKaHUE OMOJOTHYECKHX TEPMHUHOB H
MOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BELIECTB U
MpPEBpAIICHUE HHEPTUM), TOMEOCTa3 (CaMOpPETyJAIus), YpPOBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEAEHUE (PENPOLYKIIMS),

HAaCJICACTBCHHOCTb, U3SMCHYUBOCTL, POCT U Pa3BUTUC

YMeHue u3naratb OMOJIOTHYECKHE TEOPHH (KIETOYHAs, XpOMOCOMHas,
MyTanuuoHHas), 3akoHbl (I. Mengens, T. Moprana, H.J1. BaBuiosa) u
yueHHus (O LIEHTpax MHOrooOpas3usi U TNPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.11. BaBusnosa), onpenensts rpaHULbl UX IPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAay4dHOrO TIO3HaHUS B OHOJOTUU
(HaOnrofieHHe W OIMHCAaHUE JXKUBBIX CHUCTEM, MPOIECCOB U SBICHUMH;
OpraHm3anusi ¥ TpPOBEAEHHE OHMOJOTHYECKOTO  OIKCIIEPUMEHTA,
BBIABIDKEHHE  THIIOTE3EI; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
WCCIIEAyeMbIMU BEJIUYMHAMH, OOBSICHEHUE TOJYyUYCHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYyYHBIX TOHATHM, TEOpPUA W 3aKOHOB;, YMEHHUE

A¢CJIaTb BbIBOJbI HA OCHOBAHUHU IMOJTYYCHHBIX pCSYJ'ILTaTOB)

YMeHue BBIAENATH CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK
IIPOKAPUOT M DYKAapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB;  OCOOCHHOCTM  MpoLEeccOB OOMEHa BEIIECTB U
NpeBpaIleHusl SHEPTrUM B KJETKe, (DOTOCHMHTE3a, IUIACTHYECKOTO |
SHEpPreTMueckoro  obOMeHa,  XEMOCHHTe3a, MHUTO3a,  Meio3a,
OILUIOJOTBOPEHMS,  PAa3MHOXKEHMS,  WHAMBUIYAJIBHOTO  Pa3BUTHUSA

opraHusmMa (OHTOTEHE3)



YMeHne IPpUMCHATH IIOJIYYCHHBIC 3HaHUA JITA 00BSICHEHHUS
OHMOJIOTHYECKUX mponeccoB 1u ﬂBHeHHfI, IJId TIPUHATUSA TMPAKTHYCCKUX
pelIeHHIA B TOBCETHEBHON KHM3HM B LIEJSIX 00ecTieueHns 0€301macHOCTH
CBOETO 3/I0POBbS U 3/J0POBbsI OKPY’KAIOLIHX JItOJIEH, COOITI0IEHUS] HOPM
IPaMOTHOTO  TIOBEJEHUS B  OKPYXKAIOWIEH MNPUPOJHOM  Ccpene;
IIOHUMAaHUueE H€O6XOILI/IMOCTI/I HUCIIOJIB30BaHUA HOCTI/I)KCHI/IfI
COBPEMEHHOW OWONOTMM W OHOTEXHOJIOTHH Ui PpalOHAIBHOTO

MpUPOAOII0JIB30BAHU A

YMeHue pemaTh 3J€MEHTapHble T'€HETHMUECKHE 3aJauyd Ha MOHO- M
TUTHOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HACIEIOBAaHUE; COCTABISATH
CXeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS Uil MpeACcKa3aHus

HacJieI0BaHHs MTPU3HAKOB y OPraHU3MOB
YMeHre BBINIONHATH JIA0OpPATOPHBIE W TPAKTHYECKHe pabdoThl,
coOmonath mpaBwia Tpu pabore ¢ y4yeOHBIM M J1a0OpPaTOPHBIM

o0opynoBaHUEM

10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJibTara

VYMeHHe KPUTUYECKH OLEHHMBATh M WHTEPIPETUPOBATH MH(OpPMAIIUIO
OMOJIOTMYECKOr0 COEpKaHMUs, BKIFOYAIOIIYIO TICEBOHAYYHBIC 3HAHHS
U3 pa3nuuHbIX ucTouHNKoB (CMU, Hay4HO-NOMYJISIPHBIE MaTepUaIIbI);
ITUYECKUE AaCMEeKThl COBPEMECHHBIX HCCIICAOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH

VYMeHune co3aBath COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHMS,
00001mast 6MONIOTUYECKYI0 HHPOPMAILIUIO U3 HECKOJIBKUX MCTOYHHUKOB,

IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN annapat OMOIOTHH

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHUA O MECTE M POJM OWOJOTHU B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUN COBPEMEHHOM
eCTGCTBeHHO-Hay‘{HOI;'I KapTUHBI MHpa U HAYYHOTO MHUPOBO33PCHHUA; O
BKJIQJIC POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouosorun; (HYHKIIMOHAIILHOW TPaAaMOTHOCTH YeEJIOBEKa ISl pEelICHUs

JKHU3HCHHBIX 3aJa4

YMeHHne packpbiBaTh COACpPKAHWE OUOJOTHYECKUX TEPMUHOB U

MOHATUHN: BUJ, MOMYJSIUS, TeHOMOH, SBOJIIONHUSA, ABUKYIIAE CHUIIBI



(dakTopsr) ABOJIIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BUJI000pazoBaHueE, IKOJIOTHYECKHE (bakTopsl, IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTBI, PCAYUCHTHI, nenn nuTaHusd,

9KOJIOTHYECKAs MUpaMKIa, OMoreorieHo3, ornochepa

YMmenue uznaraTb OMOIOTHYECKUE TeOpHH (IBOJIOIMOHHAS Teopus Y.
JapBuHa, cHHTeTHYecKass  TEOpUs  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiieBoro cxoactBa K.M. bapa, uepenoBanust
IJIaBHBIX HampaBieHui u myrei sBomonuu A.H. CeBeprioa, yueHus o
ouochepe B.M.  BepHaackoro), ompenensTb ~ TpaHUIBI  HX

IMPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BrajeTb METOJaMH HAYYHOTO TIO3HAHHUS B OHOJNOTHH
(HabOmro/IeHNEe W OIMCAaHUE S>KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUH;
OpraHM3alys W TPOBEJICHUE OWOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKGHHE  THIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKAY
UCCIICIYEMbIMH BEJIMYMHAMH, OOBSICHEHUE TOJYYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX IOHSITHH, TEOPHH M 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pGSYJ'II)TaTOB)

Ymenue BBIJICIISITh CYIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJOrMYEeCKUX OOBEKTOB: BHJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOrCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH MIPOILIECCOB HACJICJICTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUS, MPHUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHUECKUX (PAKTOPOB Ha OpPraHHU3MBI,
MEpPEeHOCca BEIIECTB M TOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOIIOTEHHBIX
U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB H

OMOre0OXMMHYECKHUX IUKJIOB B Onochepe

YMeHue TOpUMEHATHh TOJy4YeHHbIE 3HAHHWS AN OOBSICHEHUSA
6I/IOHOFI/I'-IGCKI/IX HpOH@CCOB n ﬂBJ’IeHI/If/'I, JJIA HpI/IHSITI/IH HpaKTI/ILICCKI/IX
pelieHui B MOBCETHEBHOM JKM3HU B IEJIIX 00ECIICUCHHS O€301aCHOCTH
CBOETO 37I0POBbS M 370POBbsI OKPYKAIOIINX JIFOJIeH, COOTIOICHUST HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXKalolllell MPUPOAHON  cpere;
[MOHUMAaHHE HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTYIKEHHI

COBpeMeHHOﬁ Ouoorun IJId palluOHAJIBHOTO MPUPOAO0IIOJIE30BaAHUA

YMeHue pemaTh 3J€MEHTapHble OMOJOIMYECKUE 3aJayH, COCTABIATH
CXEMBbI [IEPEHOCA BELECTB U SHEPTUU B SKOCUCTEMAX (L€ MUTAHUS)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M TpPAKTHYECKue paboTsl,
coOmonaTh npaBwia npu pabore ¢ ydyeOHBIM U J1a0OpPATOPHBIM

o0opynoBaHueM



10

YMeHue KpUTHUECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTHYECKOTO COJIePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYUYHbIE 3HAHUS
U3 pasInyHbIX UCTOYHUKOB (CMMU, HayyHO-IIOMYJIsIpHBIE MaTepHalbl);
paccMaTpuBaTh rio0ajibHbIE HKOJIOTHYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO

HO3ULIUIO
YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOLICHMS,

000011ast 6MOTOTUYECKYI0 MHPOPMAITUIO U3 HECKOJIbKHX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIH arrapar OMoIorun



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KJTACC

Kon

1.1

1.2

IIpoBepsieMblii 371eMeHT coepP:KAHUSA

buonorus xak Hayka

buonorus — Hayka o xuBOoM mpupoze. Pomp Ouonormu B (HopMUpOBaHUU
COBPEMEHHOM Hay4yHOH KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

Metoabl MO3HAHMS KUBOW HPUPOABI (HAOMIOJEHHE, SKCIIEPUMEHT, ONHCAHHE,
u3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUE, CTAaTUCTUYECKass oO0padoTka

JTAaHHBIX )

2.1

22

JKuBnIle cucTeMBI 1 X opranu3anms

Kusble cucrembl (OMOCHCTEMBI) Kak MpeAaMeT u3ydeHus Ouosnoruu. CoiicTBa

OuocucTeM U UX pasHooOpasue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIM,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BU0BO, SKOCUCTEMHBIH, OMOChepHbIH

XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

33

3.4

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpoasieMeHThl. Bona u  MuHepanbHble BemiectBa. @OyHKIMM BOIbI U

MUHCPAJIbHBIX BCIICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpBI OEJIKOB.
He3zameHnMble ¥ 3aMeHUMBIE AMMHOKUCIOTH. AMMHOKHUCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHe CcBoiicTBa OenkoB. buonormyeckue
(GyHKIMN OEKOB.

®depmeHTsl — OMonornyeckne kKaranuzatopbel. CTpoeHHe (hepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuupuunoctb. Kodepmentsl. Burtamuubl. Otinuuus

(hepMEHTOB OT HEOPTAHMUECKHUX KATAIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, pru003a U AE30KCHUpr003a), aucaxapHibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmaj, TJIMKOIeH, IeJUII0JI03a).
buonornyeckue GyHKINHU YIIIEBOJIOB.

Jlununel:  TpUraMUepuAbl,  crepounsl,  pochonunuael.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormueckne ¢Gynkmuu sunuaoB. CpaBHEHHE

YrjI€eBO40B, OCJIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxneunosbie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

kucior. Crtpoenne u ¢(ynkmuu JHK. Crpoenne m ¢dynkmuu PHK. ATO:

CTpOEHHUE U (PYHKIHH
Hwuronorus — Hayka o kierke. Kiietounas teopusi. MeTopl H3y4eHUs KIETOK

Krnerka xak nenoctHas xuBast cucrema. OOuIMe MPU3HAKU KIETOK: 3aMKHYyTast
HapyxHas memOpana, monekynsl JIHK kak renernueckuidl ammapar, cucrema

cuHTe3a Oelika

Tumel KJIETOK: dyKapuoTH4eckas u mpokapuorudeckas. OCOOEHHOCTU CTPOCHUS
npokapuoTuyeckon  kietku. Kierounas crtenka Oaxtepumil. Ctpoenue
AYKAPUOTUUECKON KJIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIbHOM, >KMBOTHOM M

I'pUOHO KIIETKH

I1oBEpXHOCTHBIE CTPYKTYpBl KIETOK — KIETOYHAs CTEHKA, IIIMKOKAIMKC, HX
¢ynkun. [Inazmaruaeckas memOpana, e€ cBoiicTBa U pynkimu. [{utonnasma u eé
opradousipl. OJTHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapat ['oabmku, im3zocoMbl. [lomyaBTOHOMHBIE OpraHOM[bl KJIETKU:
MHTOXOHJpUH, IUIacTuAbl. [IpoHcXoKaeHre MUTOXOHAPHUA M IUIacTHA. Buubl
wiactua. HememOpaHHbIE OpraHoMIbpl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

peCHUUKH, KIyTUKU. OyHKIIMHA OpraHOUJIO0B KIETKU. BrirroueHus

Snpo — perynsaTopHbiii HeHTp KieTkd. CTpoeHue sipa: siaepHas 000J04Ka,

KapuoIlula3Ma, XpOMaTHH, SAPBIILKO. XpOMOCOMBI
TpaHcnopT BelecTB B KJIETKE

H{I/ISHG,HCHTCJIBHOCTL KIJIICTKH

4.1

4.2

4.3

4.4

OOmMeH BemiecTB, WM METa00au3M. ACCUMUIAIUA (IUIACTUYECKUA OOMEH) H
JTUCCUMUIISIIAS (SHEPTETHYECKU OOMEH) — JBE€ CTOPOHBI €IWHOTO IMpoIlecca
metabonm3ma. Turmel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbiii. Poms

(hepMeHTOB B 0OMEHE BEIIECTB U PEBPALICHUH SHEPTUU B KIETKE

®dotocunte3. CreroBas u TemMHOBas (da3wl porocuHTe3a. Peakuu GorocuHTesa.
DddextuBHOCTL PoTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a VIS >KM3HM Ha 3emIe.
Brnusnue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIIOCOOBI TIOBBIIICHHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a JIs

JKA3HU Ha 3emiie

DOHepreTndyecknii oOMEH B KJeTKe. PaciiernyieHue BeIIeCTB, BBIACICHHE U
AaKKyMYJIMpPOBAaHUE OSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukonu3. bpoxxenne u ero Buabl. KucinopomHoe OkHCII€HHE, WM KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPreTHIECKOr0 0OMEHa

Peakiiun marpuuHoro cunTe3a. ['enernueckas uadopmarus u JJHK. Peanuzanms

reHeTuyeckol nmHpopmanuu B KkieTke. ['eHeTHyecKui KOA U €ro CBOMCTBa.



4.5

Tpanckpunius — matpuunblii cuHte3 PHK. Tpancmsiuust — 6uocunTe3 Oenka.

Koauposanue amunokucaot. Posb pubocom B GMocuHTEe3e Oeka

Hexnerounsie ¢Gopmbl *)u3HH — BHUpYCHI. McTopus oTkpeitusi BupycoB (/.M.
NBanoBckuii). OCOOEGHHOCTH CTPOCHHS U KU3HEIEATEIBHOCTH BHPYCOB.
Baktepuodaru. bone3nnm pacTeHui, J>KUBOTHBIX M 4YEIIOBEKa, BBI3bIBACMBIC
BUpycamu. Bupyc ummynonedpunura yenosexka (BUY) — Bo3Oyaurens CITN/a.

[IpodunakTrka pacrpocTpaHeHHs] BAPYCHBIX 3a00J€BaHUIA

Pasmuokenue u HWHIAWBUAYAJIBbHOC PAa3BUTUC OPTaHN3MOB

5.1

5.2

5.3

54

5.5

Knerounslii MK, WIM JKU3HEHHBIM LMK KieTku. MHTepdasza u muto3.
[Iponeccrl, mporekatone B uHTEpdasze. Permukamus — peakiuss MaTpuyHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapHOTHIIL
JIMMIIonaHbIi M TalIOUJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMaTHUbI.
HuTromornyeckue OCHOBBI pa3MHOXKEHHS U HHIAUBUAYAJIbHOTO  Pa3BUTHS
OpraHHU3MOB.

Henenne kinerku — muto3. Craaum mwurosa. I[lpouecchl, npoucxonsdiue Ha

pa3HBIX CTAAUAX MUTO3a. bUOIOrHYeCcKniA CMBICII MUTO3a

@opMbl pa3MHOKEHHUsI OpPraHU3MOB: Oecrmosioe U mojoBoe. Bunmbl Oecnosoro
pa3sMHOXEHHUA: JeJIeHHMe HaJBOE€, IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUC IJIA CCIICKIIUU

ITonoBoe pa3MHOMXKEHHE, €r0 OTINUYUS OT OECIOI0ro.
Meiio3. Cragumn wmeiio3a. [lpouecchl, mpoucxonsdiue Ha CTaauiax MekHosa.
[loBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmpica u

3HAUCHUE Meio3a

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y )KMBOTHBIX. [looBbIe
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6pa3013aHHe U pa3sBUTHUC IOJIOBBIX KJIICTOK —
ramer (CrepMaro3ouj, AleKIeTka) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOEHMS SIMLEKIIETOK U criepMaTo3ouoB. Omnonorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobnieHue, racTpynsuus, opraHoreHe3. IloctamOpuonansHoe pa3zButue. TuIbl
MMOCTAMOPUOHAIBLHOTO Pa3BHUTHS: TpsAMOE, HempsiMoe (JIMYMHOYHOE). BrusHme
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpOJCTBa.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaruu pa3BUTUSA

HacnaencTBeHHOCTh M U3BMEHUMBOCTD OpTraHN3MOB




6.1

6.2

6.3

6.4

6.5

6.6

[IpenmeTt u 3amaun reHeTuku. Mcropust pa3BuTusa reHeTukd. Bxitag poccuickux
U 3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeEToAsl TeHETHKHU
(TMOPUIOTOTHYECKUH, LUTOT€HETUYECKU, MOJIEKYJISIPHO-T€HETHUECKUH ).
OCHOBHBIE T€HETUYECKHE MOHATUA. [ 'eHeTYeCcKass CUMBOJIMKA, UCIIOJIb3yeMas B

cxXemax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJIEOBaHMs MPHU3HAKOB, yCTaHOBIeHHbIe [. Menaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IJ'IO JOMUHHPOBAHUAA. 3akoH PacCHICIUICHUA TPU3HAKOB.
l'umoTe3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JluruOpumHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS IMPH3HAKOB.
[{uToreHeTHUECKUEe OCHOBBI JTUTHOPUIHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
CKpCIIMBAaHHC. Hcnonp3oBanue AHAJIIU3UPYIOLICTO CKpCHIMBaHUA JJIs1

oTpesieNIeHuUs] TCHOTHIIA 0COOU

CuenieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIJOBaHUIO TeHOB. HapymieHuwe cremineHuss TEHOB B pe3yJbTaTe
KPOCCHUHTOBEpa. XPOMOCOMHAs TEOpHUS HACIEACTBEHHOCTH. | eHeTHdecKue
KapThL.

I'enernka mnosia. XpOMOCOMHOE OIpeaeeHUE IMoja. AYTOCOMBI M TOJOBBIE
XpoMocoMbl. ['oMorameTHele M TeTeporamMeTHble opraHusmsl. HacnemnoBanue

IIPHU3HAKOB, CHUCIVICHHBIX C I10JIOM

H3menunBocTh. BUIBl M3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.
Pone  cpenbl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPUCTHKA
MOJU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanMoHHBIN psii W BapHalMOHHAS
kpuBasi. Hopma peaknum npusHaka. KonuyecTBeHHblE H  KaueCTBEHHBIE

IMPHU3HAKHW U KX HOPpMa PCAKIHNHU. CpoiicTBa MOHH(l)HKaHHOHHOﬁ N3MCHYHNBOCTHU

HacnencrBennas, WM TIGHOTHIIMYECKAs, HW3MCHUYMBOCTh. KOMOMHATHBHAS
U3MEHYMBOCTh. Meio3 W TIONOBOWM TMpOLIECC — OCHOBA KOMOHMHATHBHOMN
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTamuii:
TE€HHbIE XPOMOCOMHbBIE, T€HOMHbIE. YacToTa U MpUYUHBI MyTalui. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACIEACTBEHHON n3MeHunBocty H.M.

BasunoBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIbl TE€HETUKHU
JeJI0BeKa: TreHEaIOTUYCCKHI, OJIM3HELIOBBIH, IIUTOTCHETUYCCKUH,
OMOXMMUYECKHM, MOJCKYJSIpHO-TeHeTHUYeCKUui. COBpEeMEHHOE OIpeIeIICHHUE
TCHOTHUIIA: MMOJITHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C
nomonipto [II[P-ananuza. HacnenctBenHbie 3a00jeBaHUS YEJIOBEKA: T€HHBIC
00se3Hu, 0OJIE3HU C HACIEACTBEHHOW MPEapacloiokKEHHOCTHI0, XPOMOCOMHbIE

6osne3nu. ComaTHueckue M TIeHepaTHBHbE MyTauuu. [IpuUHIMIIBI 370pOBOTrO



oOpa3a JKU3HU, JUATHOCTHKH, NPOMUIAKTUKA U JIEYEHUS TEeHETHYECKUX
Oone3nell. MennKo-reHeTH4ecKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKHU B IPCAOTBPALCHUN U JICUCHUH I'CHCTUICCKUX 3a00JIeBaHUI YeI0BEKa

7.1

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenexkuusi Kak Hayka M TpoOLECC. 3apOKJIEHUE CEJNEKLHUU U JIOMECTHKALUS.
VYuenue H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS M MHOT000pasus
KyJIbTYPHBIX pacTeHUi. LIeHTpBI MPOUCXOKICHMS TOMAIIHUX >KMBOTHBIX. CopT,

0opo/ia, IITaMM

7.2

CoBpeMeHHbIE METOBI CeNeKIMH. MacCOBBIM W WHIUBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM PACTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
ckpemuBanue — WHOpuaWHr. Yuctas nuHus. CKpelmMBaHWE YHUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIIMHT.
Otnanéunas tuOpuamsanuss W €€ ycrnexu. VICKYCCTBEHHBIH MyTareHe3 W
MOJYyYECHUE MOMUIIONAOB. JIOCTHKEHUS CENEKUMH PACTEHUM, >KUBOTHBIX H

MHUKpPOOPTaHU3MOB

7.3

buoTtexHomorus kak oOTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTarbl
coznanust pekomOunantHoit JIHK wu Tpancrennsix opranu3moB. Kierounas
nkeHepusa.  Kineroynsle  KyJdbTypbl.  MHKpPOKJIOHAIBHOE  PA3MHOKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEIbCKOXO035MCTBEHHBIX
OpraHM3MOB. OJKOJIOTMUECKHE U 3Tudeckue mnpobdiieMbl. MO — renernyecku

MOTU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

DBOIOIMOHHAs OHOJIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BoyoLMH.  [lajmeoHTonOrMYecKue:  MOCIENOBATEIBHOCTD
II0sABJICHUSI BHIOB B MaJICOHTOJIOTHYECKOM JICTOIMUCH, TICPCXOAHBIC q)OpMBI.
buoreorpaduyeckue: cxoactBo u pasznuuue ¢ayH U GIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U PA3INYMs SMOPUOHOB pa3HBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTUYHBIE,
pPyAUMEHTAapHbBIE OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKHUE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTell y Bcex

OpraHu3MOB



1.2

1.3

OpomonvonHass  teopuss Y.  [lapBuHa. IIpeanochbulkn  BO3HUKHOBEHUS
JapBUHU3Ma. JIBHXKyIIMe CHUJIbI 3BOJIIOLMU BUAOB 1O [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE NPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS H3MEHYMBOCTD,

0opn0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOP)

Cunrernueckast Tteopust sBomounud (CTD) u  OCHOBHBIE €€ TIOJOKEHUS.

MuxkposBomtonus. [Tomynsamnus Kak eIMHAIIA B U SBOJTIOIUH

1.4

L.5

2.1

2.2

2.3
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JBuxymue cuwibl ((akTopbl) 3BOJIOIMU BUAOB B mpupoie. MyTalmoHHBII
nporecc U KOMOMHATHBHAs M3MEHUYMBOCTb. IlomynsiuoHHBIE BOJHBI U Jperd
reHoB. M3omsmus u murpanus. EcrecTBeHHBIM 0TOOp — Hampapisiomuil paxTop
9BOJIOIMU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB KakK pe3ynbTarT dBomonuu. [Ipumepsr
pUCIOcOo0IeHNUH Y Opranu3MoB. ApoMopdo3bl U HAHOAJANTAlUH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (OpMBI BUA00OpA30BaHUS:

reorpa(bnqecxoe, 3KOJOIrH4€CKOC

MakposBomrorst.  Popmbl  3BoNOLMH:  (WIETHYECKAas,  JAMBEPIreHTHAsd,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoOLINN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

JloHayuHble MpPENCTABIEHUA O 3apOXKICHUM KU3HUA. HayuyHble THUIOTE3bI
BO3HHMKHOBEHHUS >KM3HM Ha 3emJjie: aOuoreHe3 M MaHCHEpMHs. XUMHUYECKas
SBOJIONHUSA. ODKCMEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKON DBOJIIOIUH.
Hauanpabie sTanbel Ononorumveckoit spostonuu. ['mmoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pa3Bute xusHu Ha 3emusie mo spam u nepuonam. Karapxei. Apxelickas u
nporepo3oiickas dpel. Ilameosolickas 3pa u €€ mepuoabl: KeMOPUHUCKHH,
OPJIOBUKCKUW, CUJIYPUMCKHM, JIE€BOHCKHM, KaMEHHOYIOJIbHbIM, I[EPMCKHIA.
Me3o3olickast 3pa U €€ NepUoJIbl: TPUACOBBIN, FOPCKUM, MEITOBOM.

KaiiHozoiickass 2pa u €€ mOepuoabl:  MAaJCOre€HOBBIM,  HEOTCHOBBIM,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa M TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATAITbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApOMOP(O3HI y
pacTeHWd W SKUBOTHBIX. [losiBIIEHME, paclBEeT W BBIMHpAHUE TPYIIT >KUBBIX

OpraHu3MOB

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue -3Boytouuu. OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB

DOBoronuUs yejaoBeKa. AHTPOIOJIOTHA Kak Hayka. Pa3Burue mpeicTaBiIeHUHA O

MPOUCXOKIACHUN YCJIOBCKA. MeTtoapl HU3YUCHUA AaHTPOIIOI'CHC3a. CXO,[[CTBa n




2.5

2.6

pasnuuuns 4enoBeKka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeTOBEeKa.
JBwxyume cuibl (pakropsl) aHTponoreHesa. HaciencrBeHHass H3MEHYUBOCTD U
€CTeCTBEHHbII 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, U3TOTOBJICHHE OPYIUil

TPY/a, MBILLJIECHUE, PEYb

OCHOBHEIE CTagui W BCTBU OSBOJJIOLNMU YCIIOBCKA: aBCTPAJIOIMMUTCKH, YeoBek
yMenbid, YenoBek mnpaMmoxomsamuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pazymHbld. HaxolIku MCKOMaeMbIX OCTAaHKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh

pacrpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAUs

YenoBeuyeckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uicKkas),
HErpo-aBCTPaIIOUAHAS (3KBaTOpUANIBbHAS), MOHT'OJIOUAHAS (a3matcko-
amepukaHckas). YepTbl mpUcnocoOIeHHOCTH MPEICTaBUTENIEH YEeTIOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHHA. EauHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacusma

3.1

Opranu3Mbl 1 OKpYyXKaromas cpeaa
DKOJIOTHSI KaK Hayka. 3aJadydl W pas3fesibl dKOJOTMU. MeToapl 3KOJIOTHYECKUX
HCCIeA0BaHUN. DKOJOTUYECKOe MUPOBO33peHne. Cpenpl 0OONTaHUS OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIITHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

33

Okonoruueckue  (axtopel.  Krnaccudukamus — sxomormdyeckux — (hakTopos:
abuotnyeckne, OWMOTHYECKME U aHTPONMOreHHbIE. JleficTBHE HSKOJOTHMYECKUX

(hakTOpPOB HA OPraHU3MBI

AOunotnueckne (GaKTophl: CBET, TEMIepaTypa, BIaXHOCTh. DoTomeproansM.
[Ipucnocobnenuss OpraHU3MOB K  JCHCTBUIO  a0HMOTHYECKUX  (PaKTOPOB.

buonornueckue puT™Mbl

34

3.5

4.1

4.2

buotnueckue ¢akropbl. Buasl OnoTHyecKMX B3aUMOAECHCTBHM: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyallu3M, KOMMEHCAIu3M (HaxJeOHHYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HA4YCHHE  OMOTHYECKUX

B3aI/IMOHCI>'ICTBI/II>'I AJI1 CYHICCTBOBAHNA OPraHu3MOB B ITPUPOJHBIX C006H_[CCTBaX

OKOJIOTHYECKHE XapaKTCPUCTHUKU MOIMyJIAIHH. OCHOBHBIC II0Ka3aTciin
InomyJjiiquu: 4YUCICHHOCTH, INIOTHOCTBb, POXAACMOCTHb, CMECPTHOCTH, IIPHUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU IIOIYJIAIUA U eé peryisinusa
COOGH.IGCTB& H SKOJIOTHYCCKHNE CUCTEMBI

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsI3M B

OHOLIEHO3E

DKkosornueckue cucteMbl  (dkocuctemsbl). [loHatme 00 »dKocucTeMe W



4.3

4.4

4.5

ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOJIYIICHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BellecTB M MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muumieBple) ypOBHU d3KocucTeMbl. [luineBble Lenu U CeTH.
OcCHOBHBIE TIOKa3aTelId SKOCHCTEMBbI: OHMOMAacca, MPOIYKUHUS. DKOJIOTUYECKHE
MUPaMUJbL:  MPOAYKIMH, YHUCICHHOCTH, OuoMacchl. CBOWCTBA HIKOCHCTEM:

YCTOMYMBOCTb, CAMOPETYJISIIUS, pa3BuTue. CyKieccus

[Ipuponnbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOTOreHHbIE KOCUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak ¢aktop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuibl, cocTaB U CTPyKTypa
o6uocdepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OuoOchepbl Kak
rI100aNBHOM JKOCUCTEeMBI. J[MHamMHu4yeckoe paBHOBecME W OOpaTHasi CBS3b B
ouocdepe. KpyroBopoTel BemecTB W OMOT€OXMMHUYECKHE IHUKIBI JJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTL OMOchepbl. OCHOBHBIE OMOMBI CYIITH

YenoBeuecTBo B Omochepe 3emim. AHTPOIOTEHHBIE M3MEHCHHS B Ouocdepe.
I'moGanbHBIEC YKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOIO  YIpPABJIECHUS MPUPOAHBIMU pECypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/ISI OHOJIOTHH H OXpaHa MMpupoabl



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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