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HHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMMsl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JJISl OTIpEAeNICHUs IOIX0/I0B
K (opMHpOBaHHIO cOACpKaHHS ydeOHOro mnpenMera «bHUONOTHS» COCTAaBWIM: KOHIENTYyalbHbIC
nosoxxkeHuss ®I'OC COO o B3anMO0OYCIOBICHHOCTH IIENIEeH, COMEp)KaHMs, PE3yJIbTaTOB O0yUeHUs U
TpeOOBaHUN K YPOBHIO TIOJTOTOBKM BBITYCKHUKOB, TOJOXKEHUS 00 OOIMX IeNIX W MPHHIIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI cpeAHero odiero oopasopanus B Poccuiickoit
denepanun, a TAKKe MOJOKEHUS O crienuduke Onooruu, €€ 3HaYCHUH B TIO3HAHUH YKUBOU IPUPOIBI U
o0OecrieueHnr CYIIECTBOBaHMUS ueloBeYecKoro obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpeieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U € CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T MpeAcTaBlIeHUE O LEeNsiX, 00 olmieil crpaterun 0oOydeHHs,
BOCIIUTAHHSI M PA3BUTHsL OOyYaAIOIIUXCSI CPeACTBAMH ydeOHOro rnpeamera «buomorusy», ompenenser
00s13aTeNbHOE MPEAMETHOE COJEp>KaHUE, €ro CTPYKTYpYy, pacmpelereHHe Mo pa3iesiaM U TeMmaw,
PEKOMEHIYEMYIO 1OCIIEJOBATEIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKA 0Opa30BaTENILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B nporpamme 1mo Ouonoruu Takke YYUTHIBAIOTCA TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEMETHBIM pe3yibTaTaM 00ydeHus B (GOPMHUPOBAHHH OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATENBHON JESITeNbHOCTH/YUeOHBIX ACHCTBHI OOYyYaromIMXCsS MO OCBOCHHIO COJEp>KaHUs
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBI ypOBEHB) pealu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B M3YYCHUHU OMOJIOTHH, Ojarojaps 4eMy B HEl IPOCMAaTpPUBAETCS HAINPABIEHHOCTh
Ha pa3BUTHE 3HAHM, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX OPUEHTALMHA TUYHOCTHU, IKOJIOTHIECKOTO MBIIIJICHUS, TIPEICTABIIEHUN O 3J0POBOM 00pa3e
KHU3HU U OEpEKHBIM OTHOIIEHHEM K OKpYyKarolel mpupoaHoi cpeze. [loaTomy Hapsay ¢ u3ydeHueM
00111e0MOJIOTHYECKUX TEOPHH, a TAKKE 3HAHUU O CTPOEHUH KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOLECCOB B MporpaMMe MO OWONOTUM YHAEJICHO BHHUMAaHUE
WCIIOJIb30BAHUIO TTOJTyYEHHBIX 3HAHUH B TIOBCETHEBHOM KU3HU JIJISl PEIICHUS TPUKIIATHBIX 33/1a4, B TOM
gucne: TNpo(UIAKTUKA  HACJIENCTBEHHBIX  3a00JeBaHUIl  4YeloOBEeKa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHUS 3SKOJOTHYECKH II€J€CO00pa3HOro IMOBEAEHUS B OKpYy)Karollen
MPUPOJHON cpefle, aHalu3a BIUSHUS XO3AWCTBEHHOM JESATENbHOCTH YENOBEKa Ha COCTOSHUE
MPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHEC BHUMAHHS K TPUKIAIHONW HANpPaBICHHOCTH
yueOHoro mnpeamera «buONOTHS» TMPOIUKTOBAHO HEOOXOJAMMOCTBHIO OOECHEUeHHUs YCIOBUH s
pelieHns OAHOMW W3 aKTyaJdbHBIX 3aJad IIKOJIBHOIO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npenmnosiaraeT (GOPMUPOBAHHE Yy OOYYAIONIUXCS CHOCOOHOCTH aJalTHPOBAThCS K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpemHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OHa
obecrieunBaeT popMUpoBaHUE y 00YUAIOIMIHUXCS MPEACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 000011aeT 3HaHMs O )KUBOW MPUPOJIE, €€ OTIUUUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHMU3aIlH U
ABONIONMU, CO3AA€T YCJIOBHS JJIsi: TIO3HAHUS 3aKOHOB JKUBOW TPHUPOABI, (HOPMHUPOBAHHS
(YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO M 0€30MacHOT0 00pa3a KH3HU, SIKOJIOTHUECKOTO
MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonbpiioe 3HaueHne OMONOTHS MMEET TaKXKe NJIS PelICHHs] BOCIUTATENBHBIX U Pa3BUBAOIINX
3a7ady  cpedHero oO0mero o0pa3oBaHUs, CoIUaIU3auKu oOydaromuxcs. M3ydeHue Owmosioruu
obOecrieunBaeT ycioBUS s (OPMHUPOBAHUS  HMHTEIUICKTYAIBbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYphI, CIIOCOOCTBYET MHTETpalii OHOJIOTHYECKHX
3HAHUW C TPEACTABICHUSMHU W3 JPYrHMX Yy4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH U
reorpaduu. HazpanHble MONOXKEeHHUs O IpeaHa3HadyeHUH ydyeOHoro npeamera «buonorusy» coctaBuiu
OCHOBY [UIsl OIpENeJeHHs] TMOAXOJAOB K OTOOpY U CTPYKTYPHPOBAaHHUIO €ro COJEpKaHus,
MPEJICTaBICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

Otb6op conepxanust yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH KYJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPHIM 00y4aroIuecs J0KHBI OCBOUTD
3HAHUS U YMEHUS, 3HAUUMBIC M1 (GOPMUPOBAHUS OOIIEH KYIbTYpPbI, ONMPEICISIONINE aJeKBATHOE



MIOBEJICHUE YEJIOBEKa B OKPYXKAIOLIEH MPUPOJHON cpelie, BOCTpEOOBaHHBIE B IIOBCEAHEBHOM XKU3HU U
npakTU4deckoi nestenbHOCTH. Ocoboe MecTo B 3TOM CcHCTeMe 3HAHMK 3aHUMAIOT 3JIEMEHTHI
COJZIepKaHUsA, KOTOpblE CIyXaT OCHOBOM JUIsi (OPMHUPOBAaHUS NPEACTABICHUH O COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTUHE MHUpPAa M IICHHOCTHBIX OPHUEHTALHUAX JMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHM3aluu OHOJIOTHYECKOTr0 00pa3oBaHHUs.

CTpyKTypHpOBaHHE COJACp)KaHUS y4eOHOrO MaTepuala B MporpaMMme IO OHOJOTHH
OCYILLECTBJICHO € Y4ETOM NPHUOPUTETHOIO 3HAYECHUS 3HAHUM 00 OTIIMUYUTEIbHBIX OCOOCHHOCTAX KUBOM
IPUPOJIBL, O €€ YPOBHEBOI OpPraHU3aIMK U YBOJIOIUHN. B COOTBETCTBHM C 3TUM B CTPYKTYpe y4eOHOTO
npeamera «buosorus» BBIIAEICHBI CIEIYIOIIUE COJEpXKaTelbHble JHMHUU: «bBHOJOrMs Kak Hayka.
Mertoapl HayuyHOoro mo3HaHus», «Kierka kak Owuomormueckas cucrema», «Opranmsm Kak
Ouosiornyeckas cucremayn, «CucreMa M MHOrooOpasue OpraHMYecKoro Mupay», «IBOJIOLUS KHUBOH
MPUPOJBD», «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydyenuss yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4aroIMMUCs 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpTraHU3allMH >KUBBIX CHCTEM Pa3HOTO
paHra ¥ npuoOpeTeHre YMEHUN HCIOJIb30BaTh 3TU 3HAHUSA Ui IPAMOTHBIX JEHCTBUN B OTHOILEHUH
00BEKTOB >KUBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KHU3HEHHBIX TPOOIeM.

JlocTwkeHue Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTYIONUX 3a1au:

OCBOCHHE O0YYAIOLIMMMCA CHCTEMbl 3HAHUH O OMOJOIMUYECKUX TEOpHSX, YUCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHiIaX, CIyKAIIUX OCHOBOW il ()OPMHUPOBAHUS MPEACTABICHUH O
€CTECTBEHHO-HAyYHOW KapTUHE MHUpPA, O METOJaX HAyYHOIO MO3HAHMsI, CTPOEHUH, MHOI000pa3uu M
0COOEHHOCTSIX KHMBBIX CHCTEM pAa3HOTO YpOBHS OpraHW3allMH, BBLIAIOLINXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

dbopmupoBaHHe Yy OOy4YalOUIMXCS IT03HABATEIbHBIX, HHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Ipoliecce aHaau3a JaHHBIX O MYTAX pa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISJIOB, UACH U
MOJIXO/IOB K M3yYCHHIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIHM;

CTaHOBJIEHHE Yy OOydaromuxcs oOmed KylbTyphl, (YHKIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHUH 0OBSCHATH U OIICHUBATH SIBIICHHS OKPYKAIOIIETO MHPA YKUBOW MPUPOJIBI HA OCHOBAaHUH 3HAHHUI
U OIBITA, MOJIyYEHHBIX IPU U3YYEeHUH OMOJIOTHH;

(dbopmupoBaHKEe y 00YJarOIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYEHUE OMOJIOTUIECKUX 3HAHHUN B
MPAKTUYECKON JEATeNbHOCTH YeJOBEKa, DPa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTU IIO3HAHMS UEJIOBEKOM >KMBOM HPUPOIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOJIOJCHHS STHUYECKUX HOPM MPH IMPOBEIACHUHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAaHHME IICHHOCTH OWOJIOTHYECKUX 3HAaHUH Ui TIOBBIMICHHWS YPOBHS DKOJOTHYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NMPUMEHEHHE TPHOOPETEHHBIX 3HAHMM W yMEHWH B TOBCEJHEBHON JKM3HHM [UIS OIEHKH
MOCTIE/ICTBUM CBOEH N1EATENTbHOCTH M0 OTHOLICHHUIO K OKpYXKarollel cpene, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U COOII0ICHNE MEp TTPOPIITAKTUKH 3a00I€BaHUMN.

B cucreme cpeanero obimiero obpasoBaHusi yueOHbIN mpenmer «buosorusy», u3ydaemblii Ha
0a30BOM ypOBHE, ABIIIE€TCS 003aTEIbHBIM YU€OHBIM MTPEIMETOM.

Jns u3ydeHus OMonoruud Ha 6a30BOM YPOBHE CpelHEro oOuiero obpa3zoBaHus OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 yac B Hezerio).



COJEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss xak Hayka. CBs3p OHOJOTMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH W JPYTHMH
€CTECTBEHHBIMH HayKamu, (uinocodueit, STUKOH, ASCTeTUKOW U mpaBoM. Ponp Ouonoruu B
(bopMHpOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAYK.

MeToapl MO3HAHUS >KUBOM MPHUPOAbl (HAOMIOEHUE, SKCIEPUMEHT, ONMCaHUE, H3MEpEeHHe,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuxk.

Tabnuie! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble U NpPaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonp3oBaHue pa3IW4YHBIX METOAOB MPU HU3YYCHHUH
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

JXKusblie cucrembl (OMOCUCTEMBI) KaK IpeaAMET U3ydeHus Onosoruu. OTianuue KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPO/IBL.

CpoiicTBa OMocucTeM M UX pazHOOOpasue. YPOBHH OpraHU3alMd OMOCHUCTEM: MOJIEKYJISPHBIA,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISALUOHHO-BUIOBOH, 9KOCUCTEMHBIN
(OmoreoreHOTHYECKHIT ), OMOCEPHBIH.
JdemoncTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHHU OpraHU3alluu )KUBOM IPUPOIBI.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUH COCTaB KIETKH. XHUMUYECKUE DJIEMEHTHI: MAKPOIIEMEHTBI, MUKpPO3JIEMEHTHI. Bona
1 MUHEpaJbHbIE BEIIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepikanue ocMoTrueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMmble u
3aMEHUMbIE AMUHOKHCIOThl. AMMHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue pyHKINU OEIKOB.

®epMeHThl — Ouonoruueckue Karaiauzatopbl. CTpoeHue (epMmMeHTa: axkTHUBHBIM LIEHTD,
cyoctpatHas crenuduuHocts. Kodepmentsl. Buramunsl. OTinnunst (epMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aTopoB.

VYraeBoasl: MoHOcaxapubl (TJIIOKO3a, pubo3a M JAe30Kcupu003a), aucaxapujbl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (KpaxMmal, TIIMKOTeH, LeJTo03a). buonornueckue GyHKIIMN YTII€BOI0B.

Junuasl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'uapodunabHo-TuaApodoOHBIE CBOICTBA.
buonornueckue ¢ynkuun naununoB. CpaBHEHHE YTIEBOJIOB, OETKOB U JIMIHUJIOB KaK HCTOYHUKOB
SHEPIrUH.

Hykneunoseie kucnotel: [IHK m PHK. Hykieornapl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u Gpynkiun ITHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[utonorus — Hayka o kieTke. Knerounas Teopust — mpuMep B3aMMOJICHCTBHS Uiel 1 (DaKToB B
Hay4YHOM IT03HAHUU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas »xuBas cuctema. OOImMe NPU3HAKU KIETOK: 3aMKHyTas HapyxHas
memOpana, monekynbl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTEe3a OeKa.

Tunbr  kymerok: JykapuoTHyeckas M HpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHMS
npokapuoTuyeckor kietku. Knerounass crenka Oaktepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.



IIoBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAas CTEHKAa, IJIMKOKAIMKC, UX (QYHKIHUU.
[Tna3maruueckass memOpana, e€ cBoiictBa u ¢yHkuumu. IluTormasma u  e€ OpraHoupsbl.
OnnomemOpannble opranouasl kietku: OIIC, ammapar ['ompmxu, nm3ocomsl. IlomyaBTOHOMHBIE
OpraHoufbl KJIETKU: MHUTOXOHJIpPUH, IUIacTUAbl. [IpouncxokaeHue MUTOXOHAPUN M IuacTuA. Bumisl
iactua. HememOpaHHble OpraHOU/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LEHTPUOIH, PECHUUKH,
KryTukd. OyHKIIMY OPraHOUI0B KIIETKH. BKitoueHusl.

SAnpo — perynsatopHelii neHTp kieTku. CTpoeHue snpa: sjepHas 000J04YKa, KapHOIUla3Ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsanu, M. lIneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOM Npupoae», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOE».

Tabnuue! u cxemsl: «llepruoanueckas Tabauna XUMHUYECKUX JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOIbI», «buocunTes Oenka», «CtpoeHrne MoneKkybl Oenkay, «CtpoeHue depmenta», «HykienHoBbie
kucinotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHYeCKON KieTKu», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHUE pacTUTEIbHOU KiIeTKu», «CTpoeHHE MPOKAPHUOTUUYECKOW KIIETKHY,
«CtpoeHue a1pa KIETKW», «Y TIeBOAb, «JIunuas».

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHWE JJIsi TPOBEACHHUS HaOIIOACHUH,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTE€pHUaTbHbIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGopatopHas pabora Ne 1. «/3yueHne KaTaTUTHUECKOW aKTUBHOCTU (PEPMEHTOB (Ha MpUMepe
aMuJIa3bl WA KaTaaasbl)y.

JIaGoparopHas pabota Ne 2. «M3yuyeHue cTpoeHHs! KJIETOK PAaCTeHUMH, )KUBOTHBIX U OaKTEepHii O]
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENaparax U X OMUCAHHE).

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOMeH BeliecTB, MM METa00IM3M. ACCUMWISIIMS (TUIACTHYECKUM OOMEH) M JUCCUMMIISALUS
(oHepreTuyeckuii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTadonu3Ma. Posb 3aKOHOB coXpaHEHUs
BELIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BellecTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

dotocunTte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakunu Gporocunresa. DPPeKTUBHOCTD
¢dotocuHTe3a. 3HaueHHe POTOCHHTE3A JIs KU3HU Ha 3emie. BiusHue ycnoBuii cpesbl Ha GOTOCHUHTE3
U CIIOCOOBI MOBBIIIEHHS €r0 MPOIYKTUBHOCTH Y KYJIBbTYpPHBIX PAaCTEHHI.

XeMocHHTe3. XeMOCHUHTE3UPYIOoIINe OaKkTepuy. 3HaYeHNUEe XEMOCUHTE3a [T )KU3HH Ha 3eMJIe.

DOHepreTuyecknii oOMeH B KieTke. PaciieruieHue BeIecTB, BBIACICHHE M aKKyMYJIHUPOBaHHE
SHEPTUH B KJIETKE. DTanbl 3HepreTuyeckoro oomena. I nmukonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHCJICHMe, WIM KieToyHoe JbixaHue. OxucnurtenbHoe ¢ochopunupoBanue. IPGHEKTUBHOCTh
SHEPreTHYecKOro oOMeHa.

Peakiiun matpuunoro cuntesa. ['enerndeckas nnpopmarus u JJHK. Peannzanus renernueckoit
nH(popManuu B KiIeTke. [ 'eHeTnueckuii Ko u ero cBoicTna. TpaHckpumnuus — MaTpuuHblid cuate3 PHK.
Tpancnsus — OuocunTe3 Oenka. Jransl TpaHcaauuu. KoaupoBanue aMMHOKUCIOT. Pons pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — BUpYChl. Mctopus oTkpbiTus Bupycos (/. M. VMBaHOBCKHMIA).
Oco0EeHHOCTH CTPOCHHUS U )KU3HEHHOTO IUKJIa BUPYCcOB. bakTeprodaru. bone3snu pacrenuid, )k HBOTHBIX
U YeJIOBEKa, BBI3bIBaeMble BHpycamMu. Bupyc mmmyHonedunmra udenoBeka (BUY) — Bo3Oynutens
CIIM/Ia. OOpaTHas TpaHCKpHMIMS, peBepTaza W uHTerpasza. lIpoduiakTka pacnpocTpaHeHHs
BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmuupl u cxembl: «Tunbl muTaHus», «Metabonuzm», «MUTOXOHIPHSY, «IDHEPTETUUECKUMA
obmeny, «Xmoporact», «D@otocunres», «Ctpoenne JJHK», «Ctpoenue n ¢pyHKINOHUPOBAHUE TEHAY,
«Cunrte3s Oenkay, «I'eHeTndyeckuii Koy, «Bupyce», «bakrepuodaru», «CTpoeHHE U )KU3HEHHBIN UK
Bupyca CIIN/la, 6akrepuodaray, «Pemmukarus JHK».

Ob6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunmmsy», «buocunres 6enkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

KneTounblif UK, WK )KU3HEHHBINA UK Ki1eTKu. aTepdasa u mutos. [Iponeccsl, mpoTekaromue
B uHTepdase. Permmkanus — peakuus matpuanoro cuHTe3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — Kkapuotun. JIMMJIOWAHBIA W TalJIOWJHBI XPOMOCOMHBIE HA0OpBL. XPOMAaTHIBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHUS U MHIMBU1YaIIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue kinetku — muro3. Craguum mutosa. llporeccsl, nmpoucxoisiye Ha pa3HbIX CTAIUSAX
MHUTO3a. brosornueckuii cMpIca MUTO3a.

[IporpamMmmupyemast rubesnb KIETKH — aloInTo3.

@opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe M MonoBoe. Bumpl Gecnoioro pasMHOMKEHUS:
JIeJICHUE HaJBOE, IIOYKOBAaHWE OJHO- W MHOIOKJIETOYHBIX, CIIOpPOOOpa30OBaHME, BETE€TaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE J1JIs1 CEIEKLIHUH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Metioz. Ctagun meio3a. [Ipoueccsl, mpoucxoasiye Ha cTaausax meiio3a. [loBenenue xpomocom
B Mero3e. KpoccnHrosep. bruosorndaeckuil CMbICII M 3HAYEHHUE MEH03a.

I'amerorenes — mporiecc 00pa3oBaHUsl TOJOBBIX KJIETOK Y >KUBOTHBIX. [loNOBBIE >Kene3bl:
CEMEHHMKM U sSUYHUKH. OOpa3oBaHME U pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaro3ouf,
ANLEKIIeTKa) — crepMaTorenes u oporeHe3. OCOOEHHOCTH CTPOEHUS SIMLIEKIIETOK U CIIEPMaTO30UIOB.
OnnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOreHes3). OTarlbl
SMOpPUOHAJIBHOTO PAa3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: APOOJEHHE, TacTpyJslus, OpPraHOTeHeE3.
IToctamOpuoHanpHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO pa3BUTHs: MpPsAMOE, HENpsIMoe
(imunHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBL, CIIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct m pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHs: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuuel u cxempl: «@DOpMBI Pa3sMHOXKEHUS OPraHU3MOBY», «JIBOHHOE OIIOOTBOpEHUE Y
LBETKOBBIX pacTeHHil», «BereraruBHoe pa3MHOXXEHHUE pacTeHHil», «JleneHue kieTku OakTepuii»,
«CTpoeHMe MONOBBIX KIETOK», «CTpoeHue XxpomocoMmbl», «Knetounsiii nukiny, «Pemmkanus JJHK»,
«Mwuto3», «Meno3», «lIpsmoe n HenpsiMoe pa3BUTHEY, «I 'aMeTOreHe3 y MIIEKOITUTAOIINX U YEJIOBEKAY,
«OCHOBHBIE CTaANM OHTOTEHE3AY.

O6opynoBaHue: MHUKpPOCKOMN, MuKpornpenaparbl «CrepMaTro3ouibl  MIIEKOIUTAIOLIETO»,
«Slitlnexnerka milekonuTaromero», «KapnoknHes B KieTKax KOpEIIKa JIyKa), MarHUTHas MOJEIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens metadaznoit XxpoMoCOMEL.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTopHas pabotra No 3. «HaGmromeHue MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyka Ha
rOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnas pab6ota Ne 4. «M3ydeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTUKU. ViIcTopus pa3BUTHs TeHETUKH. POb IUTOIOTHM U SMOPUOJIOTHH B
CTaHOBJICHUH TeHEeTUKU. Bkiman poccuiickux u 3apyOekHbBIX YUEHBIX B pa3BUTHE M€HETHKU. MeToabl
TCHETUKU (THOPHIONOTHYECKUH, LUTOTCHETUYECKUH, MOJIEKYIApHO-TeHeTHueckuil). OCHOBHBIE
T€HETUYECKUE MOHATHUS. [ 'eHeTHuuecKas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIUBaHUM.



3aKOHOMEPHOCTH HACJIEJIOBAaHMS TPU3HAKOB, ycTaHOBJICHHBIC I'. Mennenem. MonoruOpumgHoe
CKpEIlMBaHKE. 3aKOH eAMHO00pa3us THOpUI0B IIEpBOTo MoKojaeHus. [IpaBuino JoMUHUPOBaHUS. 3aKOH
paclueIIeHus IPU3HAKOB. I ' nroresa unctorsl ramet. [loHOE U HENOJIHOE TOMUHUPOBAHUE.

JurnbpugHoe  cKpeuiyMBaHME.  3aKOH  HE3aBUCUMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[TuToreHeTnyeckue OCHOBBI JUTHOPUAHOIO  CKpEIUMBaHUSA. AHAIM3UPYIOIIEE CKpELIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTNPEACTICHNUS TeHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. Padora T. MopraHna no cuemieHHOMY HAcJleJOBAHUIO
reHoB. Hapy1ieHnue crernieHust reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | eHeTUUeCKHEe KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeAeiIceHUe Ioyia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbIe M reTeporaMeTHbIE OpraHnu3Msl. HacinenoBanne npu3HaKoB, CHEIVICHHBIX € IIOJIOM.

N3menuuBocTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAsl M HaclieJCTBEHHas. Poib cpenbl B
HEHACJIEe/ICTBEHHON  M3MEHUMBOCTH.  XapakTepUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.
BaprnannonHbli psn M BapuanMoHHas Kpuas. Hopma peakuuu mnpusHaka. KonumdecTBeHHbBlE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH.

Hacnencreennas, nin reHOTHIIMYECKAs, U3MEHYNBOCTh. KOMOMHATHBHAS H3MEHYHUBOCTh. Meiio3
U TIOJIOBOM HpoOIlecC — OCHOBA KOMOMHATHMBHOM WM3MEHYMBOCTH. MyTallMOHHAs H3MEHYUBOCTb.
Knaccudukanuss Myrtanuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa M TPUYHHBI MYTAIlHid.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HaclieACTBeHHOW m3MmeHuuBoctu H. W.
Basuinosa.

BHesnepHast HacI€ICTBEHHOCTb U H3MEHUUBOCTbD.

I'enernka 4enmoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI T'€HETUKH 4YeEJIOBEKa:
TeHeaJIOTHYeCKU, OJIM3HEOBbIH, IMTOreHETUYECKUI, OMOXUMUYECKUHA, MOJIEKYIIPHO-TEHETUYECKUI.
CoBpeMeHHOE omnpe/ieieHHe TeHOTHINA: MOJIHOT€HOMHOE CEKBEHHMPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoinsto I11{P-ananuza. HacnenctBenHsle 3a00sieBaHMs YeI0BEKa: TeHHbIE 00J1e3HU, O0I€3HU
C HACJIEJICTBEHHOU MTPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE O0Jie3HN. CoMaTHYeCKUE U TeHepaTUBHbIE
myTtaiuu. CTBOJIOBbIE KIETKH. [IpHHIMIIBI 370pOBOro 00pa3a KU3HU, TUATHOCTHKY, TPOPHUIAKTUKH U
JIEYeHUsT TIeHeTHYecKux  Oose3Hell. MeauKo-TeHeTHYEeCKOe  KOHCYJIbTUPOBAHME.  3Hau€HUe
MEIULUHCKON T€HETHKH B IPEJOTBPAILLICHUN U JICUEHUH FeHETHYECKUX 3a00JIeBaHU YeI0BEeKa.

JdemoHcTpaumuu:

[Toptpertsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodees-PecoBckui,
H. 1. BaBuiios.

Tabnuue! u cxembl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €r0 IIUTOr€HEeTHYECKast OCHOBaY, «3aKOH
pacileryieHusT W €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI ramery, «JlurnbpuaHoe
ckpeuBanue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPHAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3auMmonelicTBue ajmienbHBIX T'eHOBY», «l'eHeTnueckue KapThl pacTEHUMN, KUBOTHBIX M UYEJIOBEKa,
«['enernka nonay», «3aKOHOMEPHOCTH HACIEA0BAaHHUs, CLEIJIEHHOTO ¢ N0JIoM», «KapHoTuIel yenoBeka
1 )KMBOTHBIX», «Buasl uamMeHunBocT», «MoaudpukannoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpymm KpoBu», «MyTalmoHHasi U3MEHYHBOCTH.

Ob6opynoBanue:  Mozenu-anmumkanuu — «MoHoruOpuaHoe — ckpemuBanue», «HemnomHoe
JIOMUHHMpOBaHUEe», «JlurnOpunHoe ckpemmuBanuey, «llepekpéer XpomMocom», MHKPOCKON U
MuKpomnpenapat «/Ipozoduna» (Hopma, myTarui GopMbl KpbUIbEB U OKPACKH Tema), repdapuit «I'opox
IIOCEBHON».

JlabGopaTropHble H NpaKkTUYecKue padoThbl:

JlaGoparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO M JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(UiIbI HA TOTOBBIX MUKpPOIpenapaTax.

JlaGoparopnast pabora Ne 6. «M3ydeHue MOIUGPUKAIMOHHON H3MEHYMBOCTH, IOCTPOCHHE
BapHAIMOHHOIO Ps/ia U BApUAIIUOHHOU KPUBOW.

JIaGoparophas padota Ne 7. «AHanu3 MyTauuii y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka M TPOIECC. 3apOXKICHHUE CENeKIMU W JoMecTukanusg. Yuenue H. .
BaBuioBa 0 1meHTpax MPOUCXOXKIACHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MacCOBbIN ¥ MHAUBUAYAJIBHBIN OTOOPHI B CENEKLUN PACTEHUM
1 KUBOTHBIX. O1eHKa 3KcTepbepa. bin3kopoacTBeHHOE cKpeluBanue — HHOpUAUHT. YncTas TuHUs.
CkpeuiuBanue 4MCThIX JuHUI. ['ereposuc, nnm rubpunHas cuia. HepoacTBeHHOE CKpelMBaHHUE —
ayrOpunuur. OtaanénHas ruOpuausanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 M IOJIy4eHHE
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonoruss Kak OTpacip NPOU3BOACTBA. [€HHas WHXKEHepus. OTanbl CO3JaHUA
pexombunanTHOU JIHK u Tpancrenusix opranusmoB. Kierounas nmxenepus. KiieTounble KylbTyphl.
MUuKpOKIIOHaIBHOE pa3MHOYXKEHUE pacTeHuN. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOrHYecKUe U Thuueckue npoodieMbel. [MO — reHernuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

TaOnuis! 1 cxembl: kapTa «LIeHTpbl NPOMCX0XKIEHUS U MHOT000pa3us KyJIbTYpPHBIX paCTEHUI»,
«[Topoapl HOMamIHUX XKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtnanéHHas ruOpuan3aius»,
«Pabotel akagemuka M. ®@. MBanoBay, «llomummounus», «O0beKThI OMOTEXHONIOrHWY, «KIileTouHEIe
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU IIJI0JI0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHHIH,
repbapuii «CenbCKOX03UCTBEHHBIC PACTEHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypeuss «OCHOBHBIE METOABI M JIOCTHXKEHMS CEJEeKIMM pacTeHUHl M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIJIUYHOE
X03ICTBO, JJAOOPATOPHUIO arpOyYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nrOonMOHHAs OHOJIOTHS.

[IpeanochIki BO3HUKHOBEHUS SBOJIOIMOHHON TEOPHUH. DBOJIONMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BiusiHIe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BoJolud. [lameoHToNOrMYECKUE: MOCIEI0BATENbHOCTh MOSIBICHUS BUIOB B
MAJICOHTOJIOTHYECKOM JIeTONUCH, MepexoHble ¢opMbl. buoreorpaduueckue: cXoJCTBO U pa3iuyune
(dayH u ¢0p MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJCTBA M pa3jiuyusi SMOPHOHOB pa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OpPraHbl, AaTABU3MBI.
MonekyaspHO-OMOXMMUYECKHUE:  CXOJACTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BceX OpraHu3MOB.

OpomonmonHas teopus Y. JlapBuHa. IIpeanocbulku BOZHUKHOBEHUS JapBUHHU3MA. J[BroKylne
CHJIBI HBOJIIOLIMU BHUAOB 1O JlapBuHY (M30BITOUHOE PAa3MHOXKEHUE NMPHU OIPaHUYEHHOCTH PECYpPCOB,
HeolpeaeéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eqMHUIA BUIA U 3BOJIOLUY.

JBwkymue cuibl ((pakTopbl) SBOMIONMM BUIOB B NpHpoe. MyTalMOHHBIA Tpolecc |
KOMOWHATHBHAs U3MEHUMBOCTD. [lonysiinoHHbIe BOJIHBI U ipeiid reHoB. M30msuus 1 MUTparus.

EcrecTBennbIit 0TOOp — HanpaBmstomuid GpaxTop 3Bomonud. POPMBI €CTECTBEHHOTO O0TOOpA.

[TpucnocoOIeHHOCTh OPraHW3MOB KaK pe3ylbTaT 3BOMIONMU. lIpumepsl mpucrnocobneHuin y
OpraHu3MoB. ApoMOp(o3bl U UANOAATITAIIIH.

Bun wu BugooOpasoBanme. Kputepum Buma. OcHOBHBIE (OpMBI  BUI000pa30OBaHMS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.



MakposBomtonius.  DPopMbl  3BONOLMU:  (UIIETHYECKasi, JUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoOpaTuMocTs 3BOTIONHN.

IIpoucxoxaeHue OT Hecnenualn3UpOBaHHBIX IpenkoB. I[Iporpeccupyromas crenuanu3anus.
AnantuBHas pagdanusl.

JdemoHcTpaumnu:

[Moptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. lapBun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
@&. Mrwouutep, A. H. CeBeplios.

Tabmuupl n cxemsl: «Pa3BuTHe opraHM4ecKoro Mupa Ha 3emie», «3apoAbllIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl O00pbObI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOpPY,
«MHorooOpa3ue COpPTOB pacTeHuil», «MHoroobpazue TMOpOJx JKUBOTHBIX», «llomymsiumy,
«MyTanoHHas W3MEHYUBOCTHY», «Apomopdosb», «Maumoananranum», «OO0Imas JgereHeparus,
«/IBmxymme cuibl 3Bontonuny, «Kapra-cxema mapmipyra nyremectsuss Y. JlapBuna», «bopeba 3a
cymectBoBaHuey», «lIpucrnocobiieHHOCT oOpranu3zMoBy», «leorpaduyeckoe BUA000pa3OBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaHUEY.

ObopynoBaHMe: KOJUIEKLUSA HACEKOMBIX C Pa3JINYHBIMU TUIIAMHU OKPACKHU, HA0Op IJIOA0B U CEMSH,
kosutekuus «IIpuMepsl 3aIUTHBIX TPUCIOCOOIEHUM Y KUBOTHBIX», MOJIENIb «OCHOBHbBIE HAIPaBICHUS
3BOJIIOLUMY, 00BEMHASA MOJesIb «CTPOEHUE TOJIOBHOTO MO3Ia O3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koiekuus «PopMbl COXPAaHHOCTH HCKOIIAEMBIX KUBOTHBIX U
pacteHuit», Mozenp ammmkanus «llepekpéct Xxpomocom», BiaxkHble Ipenapartel «Pa3zButhe
HacekoMoro», «Pa3BuThe nsaTymkm», Mukpomnpenapar «Jpozoduna» (Hopma, MyTtauuu GOpMbI
KPBLIbEB U OKPACKU TeEJa).

JlaGopaTopHble U NpPaKTHYeCKUE PadoThI:

JIaGopatophas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas padota Ne 2. «Onucanue mpucnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HbIE IPEICTABICHUS O 3apOXKACHNHN KM3HU. HayuHble runoTe3sl BOSHUKHOBEHUS JKU3HU
Ha 3emJie: abuoreHe3 W MaHcrepMus. XUMHUUYECKas HBOJIIOLMS. AOHMOTeHHBIM CHHTE3 OpPraHU4YeCKHX
BEUIECTB N3 HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XHMHUYECKOM HBOJIIOLMH.
Havanphbie sTansl Ononornuyeckoil somonuu. I'nnoreza PHK-mupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKU. [IepBhIie KileTkH 1 ux 3Botonusa. PopMHUPOBAHUE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

Pa3BuTHe xu3HM Ha 3emie o spam u nepuonam. Karapxeil. Apxelickas u IpoTepO30HCKas Ipbl.
[Taneozoiickas spa M e€ mnepuoAbl: KeMOpHICKUIM, OpAOBUKCKUM, CHIypUHCKUN, JEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

KaiiHo30licKas 5pa u €€ nepro/pl: ajJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepucTuKka KiuMaTa U TeoJIOTUYECKUX IMpoieccoB. (OCHOBHBIE 3Talbl 3BOJIOIUHI
PaCTUTENILHOTO U KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHUi U KUBOTHBIX. [losiBIeHUe, paciBeT u
BBIMHUpPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak oTpakeHue 3BOIoInU. OCHOBHBIE CHCTEMAaTUYECKHE IPYIIIIbI
OpPraHHU3MOB.

OBonronus 4enoBeka. AHTPOIIONOIHs Kak Hayka. Pa3BuTHE MpeACcTaBIEHUN O MPOUCXOXKACHUN
4esoBeka. Meroabl u3ydeHus aHTponoreHesa. CXOACTBA M pasiM4usl 4YEJIOBEKa M IKUBOTHBIX.
CucremMaTHuecKO€e MOJI0KEHUE YEIOBEKA.

JBxyue cuiibl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIOLMYU YEIOBEKA: aBCTPAIONUTEKH, YenoBek ymensii, Yenosek
npsaMoxoamui, Yenosek HeanaepranbCkuii, YenoBek pa3ymHblii. HaxonKu MCKOMAeMBIX OCTaTKOB,
BpeMs CYIIECTBOBAHUS, 00JIaCTh pacIpoCTpaHeHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.



UYenoseueckne pacbkl. OCHOBHBIE OOJNBIINE pachkl: €BpOINECOUHAs (€BpaswiicKas), HErpo-
aBCTpaJIOUIHAS (3xBaTOpHAaNbHAs), MOHT'OJIOUAHAS (a3maTcko-aMepHUKaHCKas). UYeprtsl
MPUCIIOCOOJICHHOCTH MpPEJCTaBUTENeH YeIOBEUYEeCKHX pac K YCJIOBHSM cCyllecTBOBaHMs. EQMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /lapBus.

Tabnuis! u cxeMsl: «Bo3HukHOBeHHE CONHEYHOU CUCTEMBD», «Pa3BUTHE OPraHUYECKOro MUPay,
«PacturenbHas kinerka», «OKuBoTtHas kinerka», «[Ipokapuornueckas kietka», «CoBpeMeHHasl cucTeMa
OpraHUYecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEepPT CTPOCHHS YelIOBEKa U 4YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YeJIOBEKay,
«pesHneiimue moany», «pesuue moany», «llepbie cOBpeMeHHbIE JII0ANY», «HenoBeuecKkue paco».

Oo6opynoBanwue: Myisiku «IIpoucxoxaeHne yenoBekay (0I0CThI aBCTPATIONHUTEKA, TUTCKAHTPOTIA,
HeaH/IepTaliblia, KPOMaHbOHIIA), CIENKH WU N300pakeHHsI KAMEHHBIX OPYAHii TEPBOOBITHOTO YeIOBEKa
(kaMHU-UOTITICpBI, pyOmia, CcKpebia), TEOXpPOHOJOTHYeCKas Tabiuma, KoOJUIeKus «Dopmbl
COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PACTCHHI.

JlaGopaTopHble M IPaKTHYeCKUEe padoThI:

[Ipaktuueckass padora Ne 1. «lM3ydyeHue HCKOMAaeMbIX OCTAaTKOB PACTCHHH M KUBOTHBIX B
KOJUIEKLIASX».

DKCcKypcusi «OBOJIOLHUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKpPYKAKIIAS cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3/esibl IKOJIOTHU. MEeTo/abl 3KOJOTHYECKUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAA, HA3eMHO-BO3/1yIlIHAs, MIOYBEHHA,
BHYTPHOpPTaHU3MEHHAsI.

Oxonornueckue ¢akropel. Kiaccudukanus skojornyeckux (akToOpoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOTeHHbIe. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOGuoTtndeckue (GaxTopsl: CBET, Temreparypa, BiaxkHoctb. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMel.

buotnueckue ¢akropbl. Buabl OMoTHYeCKUX B3aMMOAEUCTBUN: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazuTusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJIeOHMYECTBO). AMEHCANW3M, HEUTpaiu3M. 3HadeHHWE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIECTBAX.

DKOJOTHYECKHE XapaKTePUCTUKH NOMysiiiii. OCHOBHBIE TOKA3aTeNH MOMYJISLUN: YACICHHOCTD,
IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLius. JIMHaMUKa YUCIEHHOCTH MONYJISALNUU U €€
perynsuus.

JdemoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. @. Pynwe, O. ['ekkens.

Tabmumer u cxemsl: kapta «[Ipupomnbie 30HBI 3emum», «Cpeapl OOUTaHHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomymnsaumny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTH MOMYJISIUN MH(Y30pUu-
Tydpenbkny, «[luieBbie nemnmy.

JlaGoparopHble U NpaKkTUYecKue padoTbl:

JIaGoparopnast pabora Ne 3. «Mopddonornueckue 0CoOOEHHOCTH pacTeHUil M3 pa3HBIX MecCT
OoOUTaHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJTOrHYECKHE CHCTEMBI.

Coo0mecTBO opranu3mMoB — OuoreH03. CTpYyKTyphl OMOIIEHO3a: BUIOBasi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKkoyiorudeckue cucteMbl (dkocucTembl). [loHaTne 00 »dKkocucreMe U OHMOTEOLICHO3E.
@DYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: IPOAYLEHThI, KOHCYMEHThI, penyleHTsl. Kpyrosopor



BEIIECTB U MOTOK HEPTUU B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU dKOCHCTEMBI. [InieBsie
nenu u cetd. OCHOBHBIE MTOKA3aTeIN YKOCUCTEMBI: OnoMacca, MpOAYKIUsI. DKOJOTHUECKUE TUPAMUIBI:
IPOAYKIUH, YUCIEHHOCTH, Onomaccel. CBOHCTBAa HKOCHUCTEM: YCTOWYMBOCTb, CaMOPETYJISILHA,
passurue. Cykueccus.

[IpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 3KOCUCTEMBL. ATpO3KOCHCTEMBI. YpOoskocucteMmbl. buosnorndyeckoe u
XO03SICTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak QaxkTop ycrounmBocTH 3KocucteM. CoxpaHeHHE OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiisr, coctaB u cTpykrypa ouocdepsl. Kupoe
BemecTBo U ero gynkmuu. OcobeHHOCTH OMOC(Ephl Kak IIO0ATBLHOW YKOCHUCTeMBI. J[nHAMUYecKoe
paBHOBecHe U 00paTHas CBsA3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMUYECKUE IIUKIIBI 2JIEMEHTOB (YTJIepo/ia, a30Ta). 30HAIBHOCTh
6uocepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBedecTBo B Omocdepe 3emim. AHTPOIOTCHHBIE W3MEHEHUs B Owocdepe. [modambHBIC
HKOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBanue mpupoabl u dYenoBedectBa. CoxpaHeHHe OHMOpa3sHOOOpa3wWsi Kak OCHOBA
ycrounBocTi Onocdepsl. OcHOBa palMOHAIBHOTO YIPAaBJIECHUS HPUPOAHBIMU pecypcaMu M HX
ucnoibp3oBanue. JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JdeMmoHcTpanum:

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

Tabmuupl u cxemsl: «llumessle 1enu», «bHOLEHO3: cocTaB U CTPYKTypa», «lIpupoansie
coobuecTBay, «Llenu nuranus», «xogorndyeckas nupamuaay, «buocdepa u yenonek», «Ixocucrema
LIMPOKOJINCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOMHOroO Jjeca», «bHoneHo3 BogoéMa», «ArpoueHo3»,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3JEUCTBUS Ha IPUPOLY», «Ba)kHeHIIMEe MCTOYHHKHU 3arpsi3HEHUS
BO3/yXa U TPYHTOBBIX BOJ1», «Ilo4uBa — BaskHeas cocTaBsomas ouocheps», «PakTopsl Aerpagalun
nouB», «llapHukoBbIll 3PPexT», «DPakTopbl PagMOAaKTUBHOIO 3arpsi3HEHUs Ouocdepb», «OOmas
CTpyKTypa Ouocdeps», «Pacmpoctpanenue xu3Hu B Ouocgepe», «O30HOBBII 3KpaH OHOCOHEpHD,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie».

Ob6opynoBanue: Mojenb-anmiaukanus «TunuuHble OuoueHo3bl», TepOapuil «PacTuTenbHbIE
coolrmiecTBay, KojuieKinu «buorenos», «Bpenurenun BaKHEHIITUX CETbCKOXO3SIMCTBEHHBIX KYIbTYPY,
repbapuy M KOJUIEKLIUU PACTEHUN U KUBOTHBIX, IPUHAJUIEKAIIUE K Pa3HBIM HKOJIOTHYECKUM TpyIamMm
onHoro Buzaa, Kpacnas kuura Poccuiickoit @enepanyiu, n300pa>keHUsI OXpaHIEMbIX BUJIOB PACTEHHUN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOI'PAMMEBI 110 BUOJIOT'M HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornmacho @®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4JaroImuMUCS TIPOrpaMM CPEIHEro OOIIero OoOpa30BaHUS: JIMYHOCTHBIM, METANPEIMETHBIM |
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX pe3yIbTaTOB OCBOCHUS peaMeTa «broIOTHs» BBIAEIEHBI CICAYIOLINE
COCTABJISAIOLINE: OCO3HAHUE 00YUAIOLIUMUCS POCCUMCKOM IpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOONPEICIICHNI0, HAJIWYUE MOTHBALMU K OOy4EHHIO
Ouosioruy, LeJeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHHMX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIMNA pa3BUTUSL OMOJIOTrMUYECKOI0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTD
00yyJaroIuxcs pyKOBOJCTBOBATHCS B CBOCH JEATENBHOCTU LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMU,
MPUCYIIMMU CHCTEME OHOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE SKOJIOIMYECKOIro IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIE IUIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS NpeaMeTa «bHoIorus» JOCTUratoTCs B €IMHCTBE y4eOHOH U
BOCIIMTATEIbHOW  JIEATENBHOCTH B COOTBETCTBUM €  TPAJAULUOHHBIMH  POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IIPUHATBIMU B
o0llecTBe NpaBWIaMH M HOPMaMH IIOBEJEHHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHUSA, Pa3BUTUS BHYTPEHHEN MIO3ULUHU JIUYHOCTH, IATPUOTU3MA, YBAKECHUS
K 3aKOHYy M IIpaBOIOPAJIKY, YEIOBEKY TpyAa U CTaplIeMy IIOKOJICHHUIO, B3aUMHOIO YBaXEHUs,
OepeXHOr0 OTHOIIEHMSI K KYJIbTYPHOMY HACIEAMIO U TPAJULUSAM MHOIOHAllMOHAJIBHOTO Hapoja
Poccutickoii denepanuu, NpUpOIE U OKPYKAIOILEH cpefe.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» MOIKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOLIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE XHU3HEHHOTO
ONBITa M ONBITA ACSATEIBHOCTH B IPOLECCE pealn3alii OCHOBHBIX HAIPABJICHHW BOCIHUTATEIBHON
JEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTH T'PAXKTAHCKON MO3MIMU O0YUYarOIMIErocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOT0 001eCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU YUEOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3371ay, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3UIIMI0 MO OTHOIIEHHUIO K SBJIEHUSIM COBPEMEHHOMN
KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aHMMOJECHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO  BBIMIOJIHEHUS  y4eOHBIX,
[IO3HABATENIbHBIX U HCCIEAOBATENIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO OINIIOHEHTOB
IpU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKON TpakIaHCKOH HWIACHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKECHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHOM, ropaocTu 3a cBOM Kpai, cBoro Poauny,
CBOH A3BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIEIHIO M INAaMATHHUKAM IIPHPOJIBI, NOCTHKCHHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHUE W pa3BUTHE OHUOJIOTHH,
MMOHVMAHUS 3HAYCHHS OMOJIOTUU B NMO3HAHUU 3aKOHOB MPHUPOJIBI, B )KH3HHU YEJIIOBEKA U COBPEMEHHOTO
o011ecTBa;

ujeitHast yoex 1IEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3amuTe OTeduecTBa, OTBETCTBEHHOCTD 3a €T0
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEIICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISM, CO3JAAHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HApoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro Bocnuranus, GopMHUPOBAHMS KYJbTYPbI 310POBbS M IMOIUOHAIBLHOIO
0J1aronoTyyus:

MOHMMAaHWE M peaju3alys 3I0pOoBOro M Oe3omacHOro oOpasza XH3HH (340pPOBOE NHUTAHUE,
COONIOICHNE TUTHEHUYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHI U OTHBIXA,
peryisipHasi (pu3ndYecKas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE [IEHHOCTU TPaBUJI UHANBUIYATLHOTO U KOJUIEKTUBHOTO O€30IaCHOTO MOBEJICHHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCIICJICTBUM U HENPUATUS BPEIHBIX MPUBBIYEK (YHNOTPEOJICHUS aJKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K AKTHBHOW JEATETbHOCTH TEXHOJOTHYECKONM M COIMATBHOM HaIpaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TITAHUPOBATH U CAMOCTOSITEIHHO BBIMOIHITH TAKYIO AESITEIbHOCTD;

WHTEpEC K pa3IuuHbiM chepaM npodecCHOHATBHON JESITEIBHOCTH, yMEHHE COBEpPIIAThH
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K TPUPOIE KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE
€€ CyILIECTBOBAHUS,

TTOBBIIICHUE YPOBHS YKOJIOTHYECKOMN KYIbTYPhI: MPUOOPETEHHE OTIBITA TNIAHUPOBAHHUS TTOCTYITKOB
Y OIIEHKU WX BO3MOXHBIX MOCJIEJICTBUM JIJISi OKPYXKAIOILEH CPEIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH NX PEIICHHS;

CIOCOOHOCTH HCIIONIb30BaTh MPUOOpETaeMble MPU U3YYCHHH OMOJOTHH 3HAHWS M YMEHUS TpU
pelieHnr MpoOsieM, CBSI3aHHBIX C palMOHAIbHBIM MPHUPOAONOIB30BaHUEM (COOIOCHUE MPaBUI
MOBEJICHUsI B MPHUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B HKOCHUCTEMAX, OXPaHY BHUJOB,
IKOCUCTeM, OMochepsl);

AKTUBHOE HENPUATUE JCHUCTBHUH, MPUHOCIUIMX BPEI OKPYXKAIOIIEH NPUPOJHON CpeAe, YMEHHUE
MIPOTHO3UPOBATh HEOJATONPUSITHBIE SKOJOTHYECKHE MOCIEACTBUS NMPEANPUHUMAEMBIX ACUCTBUIA U
MpeA0TBpaIaTh UX;

HaJu4he pPa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYpbl, OIbITA
NEeSATEIbHOCTH HKOJIOTMYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI MU B TIO3HABATEIBHOM,



KOMMYHHMKATHUBHOM M COLMATbHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON AESITETbHOCTU
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00I1IeCTBEHHOM MPaKTUKKH, OCHOBAHHOT'O Ha JIMAjore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTAa B MMOJIUKYJILTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM W YMUTATENbCKOW KYJIBTYpbl KakK CpeICTBa B3aUMOJICHCTBUS
MCXKAY JIOAbMU U ITIO3HAHUA MHPA;

MOHUMaHUEe crenupuKku OHOJOTUM Kak HayKd, Oco3HaHUs e poiu B (HOpPMUPOBAHHUU
paMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEM MUpPE
KaKk O €JMHCTBE MPUPOJbI, YEJOBEKa M OOIIECTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

yOexIEHHOCTh B 3HAUMMOCTH OWOJIOTUHU JIJIsl COBPEMEHHOM IUBUIIM3AIMH: 00ECTIeueHUsI HOBOTO
YpPOBHA pasBUTHUA MCIULIHUHBI, CO3JaHUC IMCPCICKTUBHBIX 6HOTCXHOJIOFPII>1, CHOCOOHBIX peuaTtb
pecypcHble IpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOA U3 MI00ATBHBIX IKOIOTUYECKUX
npobieM u obecredeHus] mepexoia K YCTOMYMBOMY Pa3BHTHIO, PALMOHAIBHOMY HCIIOIb30BAaHUIO
MPUPOIHBIX PECYpPCcOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTMYECKUX 3HAHUN B LEJSAX TIOBBIIICHUS OOIICH
KYJIbTYpPbI, €CTECTBEHHO-HAY4YHOI IPaMOTHOCTH, KaK COCTAaBHOM 4acTH ()YHKIIMOHAIBHON TPAMOTHOCTH
oOyyaromuxcs, GOpMUPYEMO ITPH N3YUYECHUH OMOIOTHH;

MOHMUMAaHUE CYIIHOCTH METOJOB T[O3HAHHUSA, HCIOIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CTIIOCOOHOCTH HMCIIONIE30BATh MMOJIy4aeMble 3HAHUS TSl aHAIM3a U OOBSCHEHHUS SBIICHUN OKPYKAIOIIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JedaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS HAa OCHOBE
HAay4YHBIX q)aKTOB H UMCIOIIUXCA TAaHHBIX C EJIbIO MOJYYCHHA TOCTOBCPHBIX BHIBOIOB,

CIOCOOHOCTh CaMOCTOSATENBHO UCHOJIB30BaTh OMOJOTHYECKUE 3HAHUS TSl peleHUs TpobieM B
PCAIBHBIX )KU3HCHHBIX CUTYyallUAX;

OCO3HAaHHE IIEHHOCTH HAay4YHOM JE€ATENbHOCTH, T'OTOBHOCTH OCYLIECTBJIATh IPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIBbHO U B I'PYIIIIC,

TOTOBHOCTb U CITIOCOOHOCTB K HETIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO, K AaKTUBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUM 110 OMOIOTHH B COOTBETCTBUH C KU3HEHHBIMU HOTpe6HOCT${MI/I.

METANIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4deOHoOro mpenmera «buosnorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHYAIOMIMXCS  MEXIUCIHILTMHAPHBIE
(MexmpenMeTHble) oOLIeHAYYHbIE MOHSITHS, OTPaXKAIOUIUe IeTIOCTHOCTh HAyYHOW KapTUHBI MUpA U
crnienn(pUKy METOI0B IMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, IBJICHUE,
MpOLECC, CHUCTeMa, HayuyHbI (akT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieIoBaHNe, HabI0JeHUe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHX ), YHUBEpCcaJlbHbIe ydeOHbIe eHCTBUA
(mo3HaBaTenbHBIE, KOMMYHHMKATHBHBIE, DPEryJIsATUBHbIE), oOecredyuBaionyie  (GOpMUPOBAHKE
(GYHKIMOHATBHOM TPaMOTHOCTH M COLMANbHOW KOMIETEHIMM OOYy4YarolIuXcs, CIIOCOOHOCTb
00Oy4aroluXcsl HCIOJIb30BAaTh OCBOECHHBIE MEXKIUCIHUILUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAaHUA U
YHUBEpCaJbHbIC YUeOHbIE IeHCTBHS B TO3HABATEIBHOM U COIMAIEHON TPAaKTHKE.

MeramnpeaMeTHbIe pe3ynbTaTbl OCBOCHHS MPOrpaMMbl CPeJHEr0 00Iero oOpa3oBaHus TOJIAKHbI
OTpaXkaTh:

OniaieHNe YHUBEPCAIBHBIMH Y4eOHBIMH NO3HABATEIbHBIMH AeHCTBUSIMH:

1) 6a30BbIe JJOTHYECKHE A CTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3upoBaTh IpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIIONIB30BATh NIPH OCBOCHUM 3HAHWH NMPHUEMBI JIOTMYECKOTO MBIIIICHUS (aHANIM3a, CHHTE3a,
CpaBHEHHMSI, KITaCCU(PHUKAIIH, 0000IICHNS ), PACKPBIBATH CMBICT OMOJIOTUYECKHUX MOHITUHN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH CBSI3H C IPYTUMH HOHSATHAMH);

OTIPENIeNIATh LU JIEATEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTUKEHHUS, COOTHOCHTD
PE3YNBTATHI JEATEILHOCTH C TOCTaBICHHBIMU IIETISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l O0BSICHEHUS (PAKTOB U SIBJICHUH KUBOW TPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, ICAYKTUBHBIC, IO AHAIOTHH), BBIIBIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHHUSX, (HOPMYIHpPOBATH BBIBOABI M
3aKJFOUCHHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJCTBA JJIsi MPEICTABICHHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHHH B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a Takke HPOTUBOPEYHH pPa3HOro pona,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IUIaH pEIICHHs MPOOJIEMBbI ¢ y4ETOM aHalW3a MMEIOMINXCS MaTepHUANbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ACATEILHOCTD, OLICHUBATh COOTBETCTBHE PE3yIbTAaTOB IIEIISIM, OLICHUBATh
PHICKH TTOCIIEICTBUH eI TETLHOCTH;

KOODAMHMPOBATh M  BBIIOJNHATH paboOTy B  YCIOBHAX pEajbHOTO, BHPTYAJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPU PELICHUH XKHU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIET0BATENBLCKHE TEHCTBUS:

BJIAJICTh HAaBBIKAMH Y4eOHO-MCCIIEOBATEIbCKON W IMPOEKTHOW JEATEIbHOCTH, HaBBIKAMH
paspenieHus npooieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY ITOMCKY METOJIOB PELICHUS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHUS;

WCTIOJNB30BAaTh PA3IMYHbIE BHUABI JICATEIILHOCTH MO0 TIOXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHHIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCJIE IPH CO3TaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

¢dbopMHpOBaTh HayyHBIH THUI MBILIUICHHS, BIAJETh HAyYHOH TEPMUHOJOTHEW, KIIOYEBBIMU
MOHATUSIMH U METOIAMU;

CTaBUTh M (HOPMYyIHpPOBaTh COOCTBEHHBIE 33Jayl B 0OpPa30BaTENbHOW JAEATENBHOCTH H
KU3HEHHBIX CUTYyaIUsX;

BBISIBJIATh IPUUMHHO-CIIICTBEHHBIE CBSA3U M aKTyalM3UpOBATh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
peleHusl, HaXOJAUTh apryMEHTHI Ui JO0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PELLICHHUS;

aHAJM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3a7adll Pe3yJabTaThl, KPUTHUECKU OLEHUBATH WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIATh IIEJICHANPABICHHBI TOMCK IIepeHoca CpEeACTB U CIOCOO0OB JeicTBUSA B
poeCCUOHAITBHYIO CPENY;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YICOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBbIE UJIEH, IPEAJIaraTh OPUTHHAIBHBIC TOIX0/Ibl U PEIIEHHS, CTABUTh POOIEMBI U
3aJ1a4uu, TOMYCKAIOIINE allbTePHATHBHBIC PEIICHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OpMAIuu (TEKCTe y4eOHOTro oCco0us, Hay4HO-
HOMYJISIPHOI TuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEpHeTE), aHAM3UPOBaTh HH(POPMALIUIO PA3TUYHBIX BUAOB M ()OPM MPEICTABICHHS, KDUTHICCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GbopMyIHpOBaTh 3ampochl W TPHUMEHSATHh pA3IWYHbIE METOABl IPH TIOMCKe U 0TOOpe
Ouosiornyeckoil nupopmay, HeOOXOIMMOH /IS BHITOJTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT  HCHONB30BaHMSA  HMH()OPMAIMOHHO-KOMMYHUKATHBHBIX — TEXHOJOTHUH,
COBEPILIEHCTBOBATh KYJIbTYpPY aKTUBHOTO UCIIOIb30BAHUS PA3IHMUHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSTENIbHO BEIOMPATh ONTUMATBHYIO (OpMY IIPEICTABICHUS OMOJIOTHIECKON HH(POPMAITUH
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JAPYToe);

MCIOJIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA MPU paboTe ¢ OMOIOrHuecKoi HHPpOpMAaIIHei:
MPUMEHSITh XUMHUYECKUE, PU3NIEeCKIEe U MAaTEMAaTUIECKUE 3HAKH U CUMBOJIBI, (DOPMYIIBI, a00peBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMH PACIO3HABAHMS U 3alIUTHI UH(OpMAIMH, HHPOPMALMOHHONW 0E3011aCHOCTH
JUYHOCTH.

OgJaieHne YHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenmne:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCEeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
IUCKYCCHUU TIO CYIIECTBY 00CYXk/J1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHUS
OTHOCHUTEIIEHO BBITTOJHEHHS TPEATIaraeMoi 3a/1a4i, YIUTHIBATh HHTEPECHI U COTIACOBAHHOCTH TIO3HIIUI
JIPYTUX YYACTHUKOB JTUAJIOTA I TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOINEHUS, NOHUMATh 3HAUYEHHE COLHUAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYyallMil, yMETh CMryaTh KOH(IUKTBI U BECTH
MIEPErOBOPHI;

BIIQ/IETh Pa3IMYHBIMHU crioco0aMu OOIIEHHS M B3aWMOJCUCTBUSA, MOHUMATh HAMEPEHHS APYTUX
JO/ICH, IPOSIBIISTh YBAXUTEIHHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOM hopme (HopMyTHpOBaTh
CBOH BO3PAXKCHHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MMOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW M MHIMBHTyaIbHON paOOTHI TPH PEIICHUH
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb NPHUMEHEHHs TIPYNHOBBIX (opM
B3alMOJICHCTBUS NPU peLICHUH yueOHOU 3a1auu;

BbIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C yd4y€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH KaKJ10T0 4JieHa KOJUIEKTHBA;

IIPUHUMATD LI€JM COBMECTHOM JIeATENbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS 110
€€ JOCTHKEHHIO: COCTAaBJIAThH IUIAH JEHCTBHUM, pacHpenessaTh pPojad ¢ y4€TOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU paboOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KAXKIOTO YYaCTHHKA KOMAaHIBI B OOLIMI pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

mpe/uiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJEH C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3NIUYHBIX CHTYAIUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PEryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTWYECKHE 3HAHUS JUTS BBISIBICHUS MTPOOJIEM M MIX PEIICHHS B )KU3HEHHBIX H
y4EOHBIX CUTYyalUsX;

BEIOMPAaTh Ha OCHOBE OHMOJIOTMYECKWX 3HAHWH IEJEBbIE W CMBICIOBBIE YCTAaHOBKH B CBOHWX
JNEUCTBUSAX M TOCTYNKaX IO OTHOIIEHHIO K J>KMBOM MpPUPOJE, CBOEMY 3/I0pPOBBI0 U 3/10POBBIO
OKPYKaIOIINX;

CaMOCTOSITENTbHO OCYIIECTBIIATH MO3HABATEIbHYIO IESITEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH
1 GopMyIUpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON AESITENIbHOCTH U KU3HEHHBIX CUTYALIHSX;

CaMOCTOSITENIHO COCTABJIATH IUIAH pEIIEHUS MpOoOJeMbl C Y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIMTOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



Croco0CTBOBAaTh (DOPMUPOBAHUIO W TPOSBIICHHUIO IIMMPOKON JPYAMIIMH B Pa3HBIX 00JaCTIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LCIISAM;

BJIaJICTh HABBIKAMU TO3HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUU H
MBICIMTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHWM, UCIOJIb30BaTh NMPUEMBI peduieKCUu A
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAIMU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsTHE CeOsT U APYTHX:

MIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIpU3HABaTh CBOE MIPaBO U IIPABO APYTUX HA OLIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbraThl ocBoeHus mporpamMmel COO mo Ouonoruu Ha 0a30BOM YpPOBHE
BKJTIOYAIOT crienupuIecKue it yaeOHoro npeamera «brnomorusy HaydHble 3HAHHsI, YMEHHS U CTIOCOOBI
JEUCTBUI 1O OCBOEHMIO, MHTEpIpPETAalM M IpeoOpa3oBaHUIO 3HAHUM, BHJIBI JEATEIBHOCTH 110
MOJTyYCHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWW B Pa3IMYHBIX y4eOHBIX CHUTYAIHsIX, a TaKKe B
peabHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ OMojoruei. B mporpamme npeameTHble pe3yiabTaThl
MIPEJICTABIICHBI 110 TOJIaM 00YyYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomnorus» ¢ 10 knacce RONKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé M PO OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHMS
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHBI MUPa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIaJ€ POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(GyHKIIMOHATHLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHHE OWOJOTMYECKUX TEPMHUHOB M TIOHSATHH: JKU3Hb, KIIETKA,
OpranusM, Meradboiau3M (0OMEH BEUIeCTB M IPEBpAIEHHE HHEPruH), TOMEeocTa3 (CaMOperyssius),
YPOBHEBasi OpraHU3alUsl )KUBBIX CHCTEM, CAMOBOCIPOM3BEACHUE (PEMPOIYKIINS), HACIEICTBEHHOCTD,
W3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JaraTb OMOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHAas 10rMa MOJIEKYJIsSIpHOM Ononorun), 3akonsl (I'. Mengaens, T. Moprana, H. 1. BaBunosa) u
yueHHs (0 LIEHTpax MHOTooOpaszus W HPOMCXOXAEHUS KynbTypHbIX pacteHuit H. M. Basunona),
OTIPEIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BJaJIeTh METOAaMHU HAy4YHOTO MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U OMHMCAHUE KHUBBIX
CHCTEM, TPOILECCOB W SIBIICHWW, OpTaHW3aIlMsi W TPOBEACHHWE OHMOJIOTUYECKOTO OJKCIIEPHMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BBISIBJICHHUE 3aBUCUMOCTH MEXAY HCCIeyeMbIMH BEIMUYMHAMHU, OOBSICHEHHE
MOJTyYCHHBIX PE3yJIbTAaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIbl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPHOT U 3SYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BELIECTB U
IpEBpallleHUs] PHEPTUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, HWHIAWBUAYAJIBHOTO pa3BUTHUS
opraHusma (OHTOTEHE3);

yYMEHHUE IPUMEHSTD MOJTy4YeHHBIE 3HAHUS UIs1 00bSICHEHHS OMOIOTHUECKUX MTPOLIECCOB U SIBJICHUH,
IUIsl IPUHATHUS IPAKTUYECKUX PEILEHUH B OBCEAHEBHOM XKMU3HHU C LI€Jbl0 o0ecreyeHns 0e30MacHOCTH
CBOETO 3JI0POBbSI M 3J0POBbSI OKPYXKAIOIIMX JIIOJEH, COOMIOACHUS HOPM TPAMOTHOTO MOBEICHHS B



OKpYJKaloIlllel TMPUPOJHON cpelne, TOHUMaHWE HEOOXOJAMMOCTH WCIIONb30BaHUS JTOCTHKCHUI
COBPEMEHHOW OMOJIOTUU M OMOTEXHOJIOTHH /Il PAlMOHAIBHOTO MPUPOIOTIOIE30BAHMS;

YMEHHUE pelaTh JIEMEHTAPHBIC TCHETHUECKUE 33]]a4i Ha MOHO- U JIUTHOPUHOE CKPEIIUBAHKE,
CIIETIJICHHOE HACJIEZIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS JUIS IMPEJICKa3aHus
HaCJIeIOBaHMsI TPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIIOTHATH TAOOPAaTOPHBIE M MPAKTHYECKUE pabOTHI, COOII0AATh MpaBHia MpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYECKHM OICHMBATh M WHTEPHPETUPOBATh HWHPOPMALKIO OHOIOTHYECKOTO
COJICp KaHUs1, BKIFOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBa MACCOBOM
uHpOpMaLNY, HAYYHO-TIONYJISIPHBIE MaTEpUaIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
OMOJIOTHY, MEUIINHE, OMOTEXHOJIOT HH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIIEHHs, 000011asi OMOTOTHIECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MOHATHIHBIN anmapar OHOJIOTHY.

[IpenmetHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomnorusi» ¢ 11 kaacce ROIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MeCT€ W pOJM OHOJOTHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUHOM KApTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJ€ POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATHLHON IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE DPACKPBIBATH COJIEPKAHHE OMOJIOTMYECKMX TEPMHUHOB WM TIOHSITHUW: BUJ, TOMYJIALNSA,
TCHO(OH/I, DBOJIOIHS, JBIKYIIHE CHIIBI ((PaKTOPBI) IBOJIOIUH, NPUCIOCOOICHHOCTh OPraHU3MOB,
BUI000pa30BaHuE, IKOJOTHYECKHE (aKTOPBI, SKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEAyICHTHI,
LeNH MUTaHus, 3KOJornyeckas nupaMmua, ouoreoeHos, onocdepa;

YMEHHE M3JIaraTh OMOJIOTHUYECKHe TeopHuH (dBoJonmonHas Teopust Y. /lapBuHa, CHHTETHUECKAs
TEOpHsI SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apojpimeBoro cxonactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myrei sBomtonnn A. H. CeBepiioBa, yuenus o 6uocdepe B. U. Bepnazackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJJaMH HAYYHOTO TIO3HAHHUSI B OMOJIOTHH: HAOIIOJCHUE U OMUCAHNE KUBBIX
CHCTEM, TMpOLIECCOB U SBJICHWH, OpraHu3alys M IPOBEJACHHE OMOJIOTHYECKOr0 HKCIEPUMEHTA,
BBIJIBKCHUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY MCCIEeIyEeMbIMH BETUYNHAMHE, OOBSICHEHNE
MOJTyYEHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIeJIaTh
BBIBOJIbl HA OCHOBaHHMH TIOJYYECHHBIX PE3yJbTaTOB;

YMEHHUE BBIJICIATh CYLIECTBEHHBIE MPU3HAKH CTPOEHHsS OHOJIOTMYECKUX OOBEKTOB: BHUJIOB,
MOITYJISIIIUH, TTPOAYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M IYKOCHCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHI000pa30BaHMS,
MIPUCIIOCOOJICHHOCTH OPTaHW3MOB, JICHCTBHS JKOJOTHMUYECKHX (DAaKTOpOB Ha OpraHU3MBI, IepeHoca
BEIIECTB U IOTOKAa JHEPIMHM B JKOCHUCTEMAaX, AHTPOIOICHHBIX M3MEHEHMH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIIOB B OHocdepe;

yYMEHHUE MPUMEHSTD MTOJTy4YeHHbIE 3HAHUSI ISl 00bSICHEHHSI OMOJIOTHUECKUX MTPOLIECCOB U SBJICHUH,
IUTSL TIPUHSATHUS TPAKTHYECKUX PEIICHUH B TTOBCEAHEBHOM )KHU3HHU C IIETIbI0 00ecTiedeHns 0€30acHOCTH
CBOETO 3JI0POBbSI M 3/0POBbSI OKPYXKAIOIIMX JIIOJCH, COOIIOAEHUSI HOPM TPAaMOTHOTO TOBEIEHUS B
OKpYJKalomel TMPUPOTHON cpene, TOHUMAHWE HEOOXOJAMMOCTH WCIONB30BaHUS JTOCTHIKEHHUI
COBPEMEHHOM OMOJIOTHH JIJIsl pallMOHAIBHOTO IPUPOI0TIOIb30BAHUS;

YMEHHUE pelaTh AIeMEHTapHbIe OMOJIOTHUECKUE 33]]a9H, COCTABIISITh CXEMBI TIEpEHOCa BEIIECTB U
SHEPTUH B IKOCUCTeMax (LIENU MUTAHUS);

YMEHHUE BBITIOIHATE JA0OpAaTOPHBIE U MPAKTUUECKUE pabOThI, COOIIOAATH IPaBUiIa pH padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pPYIOBAHUEM;

YMEHHE KPUTHUYECKHA OILCHUBATh W HHTEPIPETUPOBATh HWHPOPMANUIO OHOIOTHYECKOTO
coZIep KaHusl, BKIIOYAIOLTYIO [ICEBAOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
nHpOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), paccCMaTpUBaTh TJOOANBHBIC HKOJIOTHYCCKUE
po6IeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIIMIO;



yYMEHHE C03/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC M YCTHBIE COOOIIEHUS, 0000111ast OMOJIOTHYECKYIO
I/IH(i)OpMaI_[I/IIO 13 HECCKOJIbKUX UCTOYHUKOB, 'PAMOTHO HMCII0JIb30BATh HOHATUHHBIN arrapar OHOJIOTHU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsmmuecTBO 4acos
No 11/ HaunmeHoBaHue pa3ie/ioB U TeEM K n DjekTpoHHbIe (HPPOBbHIE)
B MpoOrpaMmblI Bcero p;;OTpr(:HbHHe p;)ﬁi:)l;’l:;l‘leCKI/Ie o0pa3oBaTejIbHbIe pecypChl
1 Buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIe cHCTEMBI U UX OpraHu3aIus 1 https://m.edso0.ru/5T7SVKFTX
3 XUMHUYECKUH COCTaB U CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKu3He e TeNbHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOXeHHE H MHIHMBHyabHO 5 1 https://m.eds00.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
6 HacnencTBeHHOCT, 1 H3MeHIHBOCTE 8 1.5 https://m.eds00.ru/ONPNXJ7X6
OpraHU3MOB
7 CeHeKHHﬂ OpraHU3MOB. OcnoBsL 3 https://m.edsoo.ru/2EY34N EHR
OHMOTEXHOJIOTUHU
8 PesepBHOE Bpemsi 1 https://m.edsoo.ru/FDB0O8R36J
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4
ITPOT'PAMME
11 KJIACC
KoanuecTBo 9acoB
Ne n/n HanmeHoBaHMe pa3jeioB U TeM K n DJIeKTpOHHbBIe (LM (POBbIE)
B MpPOrpamMmablI Bcero p;)ﬁHOTpr(:HbHHe p;)g:)l:)l;meCKne o0pa3oBaTejibHbIE pecypChbl
1 DBOIIOIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 ?g;iZKHOBeH“e 11 PASBUTHE JKHSHIT Ha 9 05 https:/m.eds00.ru/OFLS81YB5
3 OpraHu3Mbl B OKpY’KaroIias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo011ecTBa U DKOJIOTHYECKHE CUCTEMBI 9 https://m.edsoo.ru/WXWAVS56F
5 PesepBHOe Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOIT'PAMME '



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

buonorus B cucreme Hayk

https://m.edso0.ru/02T4D1UI15

MeTtop! TO3HAHUS KUBOU
npupojsl. [IpakTudeckas padora
Ne 1 «Mcnoab3oBanue
Pa3IMYHBIX METOJIOB IPH
W3YYCHUU OMOJIOTHICCKHIX
00BEKTOBY

buonornueckue CHUCTCMBI,
IMPpOoHECChl U UX U3YUYCHUC

0.5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7vVOYD215

XHUMHYECKHI COCTaB KIETKH.
Bona u MmuHepanbpHbIE COU

https://m.edsoo.ru/L17LJ590V

benku. Coctas u ctpoeHue
0enKoB

depMeHThI — OMOJIOTHYECKHE
KaTayiu3aropsl. JlaboparopHast
pabota Ne 1 «M3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»

0.5

https://m.edsoo.ru/VV33JNUW5W

https://m.edsoo.ru/VBPPPBGCD

VYrnesoasl. JInnuael

https://m.edso0.ru/OJ7NFITI5

Hykneunosbie kucinorsl. ATD

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/I}I U MCTOABI U3YYCHUA
kiaeTkH. Knerounas TCOpHUA

https://m.edsoo0.ru/JXOMJOGM3

10

Knerka xak nenoctHas KuBas
cucremMa

https://m.edsoo.ru/XDCLRAF1Q



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHnue 3ykapuoTHYECKON
kieTku. JJaboparopnas padora
Ne 2 «M3yuenue crpoeHus
KJIETOK PACTCHHM, KUBOTHBIX,
rpuboB U OakTepuii mox
MHUKPOCKOIIOM Ha FTOTOBBIX
MHUKpOIpenaparax 1 ux
OTHCAHUE»

OOMEeH BELIECTB Ui
MeTa00JIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edso0.ru/LOB3I13XYZ

13

dorocunTe3. XeMOCHUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTudecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

16

17

JKU3HEHHBIN UK KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopaTtopnast pabora Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MUKpOIIpenaparax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

TpaHcnsanus — OGUOCUHTE3
Oenka

0.5

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TEDKDDWWM

18

19

Heknerounsie hopmbl :kU3HH —
BUPYCHI

DopMBbl pa3MHOKEHUSA
OpraHu3MOB

https://m.edsoo0.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0R

20

Meiios

https://m.edsoo.ru/5NUXK0X86

21

OO6pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
Omo10TBOpPEHHE.
JlaGopaTtopHnast pabota Ne 4
«M3ydyeHue cTpoeHHs MOJIOBBIX

0.5

https://m.edsoo0.ru/C29L4DXB8



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

22

KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

NHauBuyanpbHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJEJICTBEHHOCTH U
U3MCHYHUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HACIEAOBAHUS
NPU3HAKOB. MOHOTHOpUIHOE
CKpelrBaHue

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpuHoe CKpeniuBaHue.
3aKOH HE3aBHUCHMOIO
HACJICJIOBAHMSI IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

27

28

CuernieHHOe HaClleJJOBaHHE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuyenue
Pe3yJIbTaTOB MOHOTHOPHIHOTO H
JUTUOPUIHOTO CKPEIIUBAaHUS Y
Jp030(QUIIBI HA TOTOBBIX
MUKpOTpenaparax»»

I'eneTrnka nona. Hacinenosanue
MPU3HAKOB, CLEIIJIEHHBIX C
IOJIOM

M3MeHYNBOCTD.
Henacnencrsennas
U3MEHYNBOCTh. JIJabopaTopHast
pabora Ne 6. U3yuenue

MO (PHUKAITMOHHON
U3MEHYMBOCTH, IOCTPOCHHE
BapHallIOHHOTO psiJa U
BApUALIMOHHON KPUBOII»

0.5

0.5

https://m.edso00.ru/P2SQ5ZGN2

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas n3MeHYHBOCTE.
Jlaboparopnas pabota Ne 7.

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

30

31

32

33

34

«AHaNM3 MyTauil y 1po30Qpuibl
Ha FOTOBBIX MUKpOIIpenapaTax»

I'eneTuka yenoBeka

PesepBHbIil ypok. O6006111cHIE
1o TeMe «HaciiencTBeHHOCTh U
U3MEHYUBOCTh OPTaHU3MOB

CGJ’IGKHI/IH KaK HayKa U IIponecc

MeTonbl U 1OCTUKEHUS
CEJIEKI[MU PACTEHHUI 1
JKUBOTHBIX

buotexHosorus kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

https://m.edsoo.ru/ XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

https://m.edsoo.ru/3128P3L.98

https://m.edso0.ru/JSK30Q6W0J

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxtiieckue H3yuyeHHs1  o0pa3oBaTejbHbIE PecypChbl
padoThI padoThI

1 IBOIOHA H METOAEL €8 1 https://m.edsoo.ru/6KWQI9KBKU
W3Y4YCHHUS

2 Hcropi pasairrits 1 https://m.eds00.ru/0SWCA7SSX
IpPEJICTABICHUIN 00 YBOIIOLIUH

3 MUKPOIBOJIFOLIHS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHYJIFIIII/IFI KaK 3JICMCHTAapHasa
eIMHKIIA BU/IA U SBOJIIOIHH.

4 JlaboparopHas paborta Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BHJIOB 110
MOP(]OIIOTHYECKOMY KPHTEPHIO»

5 JIBIOKYLIAE CHIBL (D/ICMEHTAPHEIE 1 https://m.edso00.ru/3SEH6CNOWI
(haKTOpBI) IBOITIOLIUU

6 Ecrectaennili otoop u ero 1 https://m.eds00.ru/DY32BUDOO
bopMbI
Pe3ynbTatel sBOIIONMN:
HPUCTIOCOOIEHHOCTh OPraHMU3MOB
¥ BUJI000pa30BaHUE.

7 JIabopaTtopHas pabora Ne 2 1 0.5 https://m.edsoo.ru/\WAJHSTLOB
«Omnucanue mpucrnoco0IeHHOCTH
opraHu3ma M €€ OTHOCHTEIBHOTO
XapaxkTepa»

8 Hanpasettits it nyri 1 https://m.edso0.ru/PILFIOYV3
MAaKpO3IBOJIOIIMN

9 HeobpaTtumMocTh 3BOJTIONUU 1 https://m.edsoo.ru/CLA9VC5JJ

10 Meropus skusin 1a Sewie i 1 https:/m.eds00.ru/MJY Y1MVX7

METOJIBI €€ HU3Yy4YCHHUA



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7

11

12

I'unioressl nporucxoxAECHUA
JKH3HH Ha 3eMiie

Pa3Butne xn3HU Ha 3eMiie 1Mo
spaMm U nepuoaam

https://m.edsoo.ru/EKNHXBOS?2

https://m.edsoo.ru/ECINSTF62

13

14

OCHOBHBIE dTaNbl 9BOJIIOLIM N
PaCTUTENBHOTO U )KUBOTHOT'O
mupa. [Ipaktrueckas padora Ne 1
«3yyeHune uckonaeMpIx
OCTaTKOB PAaCTEHUI U )KUBOTHBIX
B KOJUIEKLIASIX»

COBpeMeHHaﬂ CHUCTCMa
OpTraHu4eCKOro Mmupa

0.5

https://m.edso0.ru/7K1LYOSCT

https://m.edsoo.ru/WSEXN9Y AK

15

16

17

OBOJIOLMS YETIOBEKa
(arTpOMIOTEHE3)

JBrokymiue cuibl (pakTophl)
aHTpOIOreHe3a

OCHOBHBIE CTaauu 3BOJJIFOIIMHA
YCIIOBCKa

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

https://m.eds00.ru/14G19MQ4K

18

19

20
21

22

YenoBeueckue pacel U
IIPUPOJIHBIE aJalTallUK YEJIOBEKA

PesepBHeIit ypok. O6006111€HNE 10
TeMe «BO3HUKHOBeHUE U
pa3BUTHE KU3HU HA 3eMIIe»

DKoJIorus Kak HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (haKTOPhI

AbuoTtnueckue GpaxkTopsl.
JlaGopaTtopHnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUN.
JlaGopaTtopHnast pabota Ne 4.

0.5

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo0.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

https://m.edso0.ru/G7NF3P1INM



https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

«BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIeycay

23 buotnyeckue haxTopsl 1 https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisauuy. [Ipakruueckas

24 pabota Ne 2 «ITomcuér 1 0.5 https://m.edso0.ru/X42J6ABRN
IUTOTHOCTH TOMYJISIIIAI pa3HbIX
BHUJIOB PACTCHUI»

25 Coobmecrea OPTaHH3MOB —= 1 https://m.eds00.ru/0T2K1PNGZ
OMoIIeHO3

26 DKOIIOFHHECKHE CHCTEMb 1 https://m.eds00.ru/S1LIRWZMR
(3KOCHCTEMBI)
OcHOBHBIE TIOKA3aTeNn

27 OKOCHCTEMSI. IKOTOTHECKHe 1 https://m.edso0.ru/NSTEWOGPE
nupamuibl. CBOWCTBA IKOCHCTEM.
Cykueccus

28 [TpupoOaHBIE SKOCHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPONIOTCHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 brocpepa — rrodanmras 1 https://m.eds00.ru/2X1VG5Q18
KOCHCTEMa 3eMITH

31 3aKoHoMepHOCTIH 1 https://m.eds00.ru/\V/5IT6B38Z
CYIIECTBOBaHMs OHOC(EpHI

32 YenoBeuecTBo B Onochepe 3emiu 1 https://m.edsoo.ru/HXCDHPXDJ

33 CocymecTBoBanue npupoz»t 1 1 https://m.eds00.ru/187G37606
YeJI0BeYEeCTBa
PesepBHriit ypok. O600IICHHE

34 tembl «Coo0iecTsa u 1 https://m.edso0.ru/SW5XCF3K6
9KOJIOTHIECKUE CHCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10O 34 2k

[TPOI'PAMME
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IPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

ChopMupoBaHHOCTH 3HAHHIA O MECTE U PO OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HAayK, B (OPMUPOBAHHU COBPEMEHHON €CTECTBEHHO-HAy4YHOM
KapTUHBI MHpA U HAyYHOT'O MHUPOBO33PEHHUS; O BKIIAJIC POCCUHCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHATEHOM TPAMOTHOCTH YeJIOBEKa
JUTSL pellIeHUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKkpbIBaTh COJEPKaHHE OMOJIOTMYECKUX TEPMHUHOB U MOHSTHM: >KU3Hb,
KJIETKa, OpraHusM; MeTabonu3m (0OMEH BEIIeCTB M MPEBpalllEHUE SHEPruu),
romeocras (caMOperyisiius), YpOBHEBas OpraHu3als O KUBBIX  CHCTEM,
CaMOBOCITPOU3BEACHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U
pa3BuTHE

YMmenue wu3naratb  OWONOTMYECKHWE  TEOpHHM  (KJIETOYHAs, XPOMOCOMHAs,
myTtaunoHHas), 3akoHbl (I'. Mengensa, T. Moprana, H.. BaBunoBa) u yuenus (o
[IEHTPaxX MHOTO00pa3us M MPOUCXOXKACHUS KyIbTypHBIX pactenuii H.1. BaBunogsa),
OTIPEAEIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHne BIaJeTh METOJaMU HAy4YHOTO IO3HaHWS B Ouosiornu (HAONIOJCHHE U
ONHUCAHUE XUBBIX CHUCTEM, MPOLECCOB W SBJICHUW; OpPraHu3alus U MPOBEIACHHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI; BHISIBIIEHUE 3aBUCUMOCTH
MEXJy HCCIEIyeMbIMU BeIMYMHAMHU, OOBSCHEHHE TOJNYUYEHHBIX pPE3yNbTaTOB,
WCIIOJIb30BAHHBIX HAYUHBIX MTOHSATUH, TEOPHUI U 3aKOHOB; YMEHHE JIEJIaTh BHIBOJIBI HA
OCHOBaHUU MOJTYYEHHBIX PE3YIHTATOB)

YMeHue BBIIENATH CYIIECTBEHHBbIE NPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U
9YKapuoT, OJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX OPIraHHU3MOB, 0COOEHHOCTH
MpoIecCCOB OOMEHa BEIIECTB W TpPEBpAllleHUs PHEPrUM B KieTke, (OTOCHHTE3a,
TUTACTHYECKOTO ¥ DHEPreTHYeCKOro OOMEHa, XEMOCHMHTE3a, MHTO03a, Meio3a,
OIIOIOTBOPEHUS, PA3MHOXKEHHUS, WHAWBHIYALHOTO pa3BUTHUA  OpTraHHU3Ma
(oHTOTEHE3)

YMeHnE IIPUMCHATE TIOJYUCHHBIC 3HAHUA JId 00BSICHEHUS OHOIOTHYECKUX
IPOIIECCOB U SIBICHUH, JUISI MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM
JKU3HM B LeIsIX oOecrieyeHusi O€30MacHOCTH CBOErO 370pPOBbS U 370POBbS
OKPY’KaIOIIMX JIIOJeH, COOII0ACHUSI HOPM I'PAMOTHOTO MOBEJICHHS B OKpYXKaroIei
MPUPOTHON Cpene; TOHMMaHUE HEOOXOAMMOCTH WCIOJb30BaHUS JTOCTHKCHUI
COBpEMEHHOM  Ouomoruu ¥ OWOTEXHOJNOTMH Ui PalMOHAIBLHOTO
IPUPOOTIOTIH30BAHNUS

YMmenune peiaTh 3JIEMCHTAPHBIC T'CHCTUYCCKUEC 3aJa4ld Ha MOHO- U JII/IFI/I6pI/IJIH06
CKpCIIMBAaHUEC, CHCIVICHHOC HACJICAOBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/IIlHOFO
CKpCIIMBaHMUA MJIA IPEACKa3aHHs HACIICAOBAHUSA IIPU3HAKOB Y OPraHu3MoOB

YMeHHe BBITIOJHATH JJa0OPAaTOPHBIE U MTPaKTUYECKHE paboThl, COOMI0IATh TTpaBuia
npu paboTe ¢ yueOHBIM U JIAOOPaTOPHBIM 000PYAOBaHUEM

YMeHue - KpUTHYECKH  OLEHUBAaTh U HUHTEPIPETHPOBATh  HHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPIKaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHUS W3
paznuuHbix HCcTOYHUKOB (CMMU, HaydHO-TIOMYJSIpHBIE MaTepUalbl); ITHYCCKUE
ACIICKTbI COBPCMCHHBIX I/ICCJIGILOBaHI/Iﬁ B 6PIOHOFPIPI, MCOUIIUHE, 6HOT€XHOJIOFI/II/I




YMmenue co3gaBath COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000Imas
10 OMOJIOTHYECKYI0  HMH(POPMAIMI0 M3  HECKOJBKHX  HMCTOYHUKOB, TPaMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapar OHOoJI0TUn

11 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
pobep 00pa3oBaTeIbHON NPOrpaMMbl CpeHEro oo1ero 00pa3oBaHus
pe3yJbTara

CdopMupoBaHHOCTb 3HAHUI O MECTE U POJIH OMOJIOIUH B CUCTEME HayYHOI'O
3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-

1 HaY4YHOH KapTUHBI MUpaA U HAyYHOI'O MUPOBO33PEHUS; O BKJIAZE POCCUICKUX
U 3apyOeKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE OMONIOTHH; (PYHKIMOHAIBHOM
I'PaMOTHOCTH YeJIOBEKa JUIsl pellieHHs] dKU3HEHHBIX 3a1a4

YMeHue pacKkpbiBaTh COJACpKaHHE OMOJOTMYECKUX TEPMHUHOB U TOHSTHI:
BUJ, TOMYJALUs, TCHO(POHJ, OSBOIIONHSA, IBWXKYIIUE CHIBI ((hakTophl)

9 9BOJIIOIIMK,  IMPUCIOCOOJCHHOCTh  OPraHW3MOB,  BHI000pa3oBaHUE,
9KOJIOTHYECKUE  (aKTOPhI, OSKOCHUCTEMA, IPOIYLEHThl, KOHCYMEHTBI,
PEIOYICHThI, IIeMU TUTAHUSA, DSKOJOTMYECKas IHpaMuia, OHOTeOIeHO3,
ounocepa

YMmeHue wuznaraTh OWOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopust Y.
I[apBI/IHa, CUHTCTHUYCCKAA TCOPHUA BBOJ'II-OIII/II/I), 3aKOHBI U 3aKOHOMEPHOCTH

3 (3apoapiteBoro cxojactea K.M. bapa, uepenoBanus riaBHbIX HallpaBJIeHUH U
myreit aposonu A H. CeBepiioBa, yuenus o 6nocdepe B.W. Bepnaackoro),
OTIPEICNIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHnue BJIaACTb METOAaMU HAYYHOI'O IMTO3HAHUA B OnoJIoruu (Ha6J'II-OI[eHI/Ie
N OINMCAHUC IKHUBBIX CHUCTEM, IIPOLECCOB U HBHCHHﬁ; opraHu3anus H
IMPOBEACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUXXCHUC THUIIOTE3bI;
BBISABJICHUC 3aBUCUMOCTH MCKIAY UCCICAYCMBIMU BCIIMUMHAMU, 0OBSACHCHHUE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHUC ACJIAaTh BBIBOJAbI HA OCHOBAHUHU IMOJTYYCHHBIX pCSYJ'II)TaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC IMPU3HAKH CTPOCHHUS OWOJIOTHYECKUX
00BEKTOB: BUJOB, MOMYJSIUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OHMOreoLeHO030B U JKOCUCTEM; OCOOEHHOCTH IPOLIECCOB HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHUs,
MIPHUCITIOCOOJICHHOCTH OPraHU3MOB, JICUCTBUS DKOJOTHYECKUX (DAKTOPOB Ha
OpraHW3MBI, TEPEeHOCa BEIIECTB W IMOTOKA DJHEPTUM B IKOCHCTEMAaX,
AHTPONIOTEHHBIX U3MEHEHUH B DKOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa
BEIIECTB U OMOT€OXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue npuMeHsTh MOMyYeHHbIe 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBJICHWW, JUIs TPUHATHAS MPAKTHYECKUX PEIICHWN B
MOBCEIHEBHOM JKM3HHU B IENIAX o0ecTieueHus: 6€30MacHOCTH CBOETO 3/10POBbS

6 W 3JI0pOBbSl OKPYKAIOIIMX JIOJAEH, COONIOACHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIICH MPUPOTHON cpesie; TOHUMaHue He0OX0IMMOCTH
UCTIOJIB30BaHUS JOCTIDKCHHI COBPEMEHHON OHMOJIOTHHW Ui PAllMOHAIHLHOTO
MPUPOIONOIB30BaAHUS

7 YMeHue pemath dIeMeHTapHbIe OMOOTHYECKUE 3a]]a4l, COCTABIIATH CXEMBI
NepeHoca BEIleCTB U SHEPTUU B SKOCUCTEMaXx (1IeTH MUTaHHMS])

8 YMeHue BBINONHATH Ja0OpaTOpHbIE M MpakTHYECKHe paboThl, COOMI0IaTh
npaBuJjIa Ipu padoTe ¢ yIeOHBIM H JIA0OPATOPHBIM 00OPYI0BAHHEM




YMeHue KpPUTUYECKH OLEHUBAaTh W MHTEPIPETUPOBATH HWHPOPMALIUIO
OMOJIOTMYECKOTO COJIEpKaHMs, BKJIIOUYAIOIIYIO IICEBJAOHAYYHbIE 3HAHUS U3
pa3zauuHblX uctouyHukoB (CMMU, HayyHO-IOMYJSIpHBIE MaTepHalIbl);
paccMaTpuBaTh IJ100AJIbHBIE SKOJIOTMYECKHE HPOOJIEMBbI COBPEMEHHOCTH,
¢opMHpOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO

10

YMmeHue co3naBaTh COOCTBEHHBIE IMHCHBMEHHBIE W YCTHBIE COOOIICHHS,
0000m1ass OMOJOTHYECKYI0 HH(POPMAIUIO M3 HECKOJIbKHX HCTOYHHUKOB,
rPaMOTHO UCIOJIB30BaTh MOHATUHHBIN anmapar OMOJIOTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

buonorus kak Hayka

11

1.2

buonorus — Hayka o xuBoit mpupoie. Pois Guonoruu B popMUpOBaHUU COBPEMEHHOM
Hay4YyHOU KapTUHBI Mupa. CucreMa OMOJIOTrHYeCKUX HayK

MeToapl TO3HAHUS JKMBOM MNpuUpOAbl (HAOMIOAEHUE, SKCIEPUMEHT, OIHCAaHHE,
U3MepeHue, KiacCupuKalrs, MOJISTHPOBAHUE, CTATHCTHYECKAss 00paboTKa JaHHBIX )

2

JKuBBIe cCTEMBI B X opraHnu3anusi

2.1

Kupbie cuctembl (OmocHcTeMbl) Kak mpeaMeT wusydeHus Ouonoruu. CBolicTBa
OMoOCHCTEM M MX pazHooOpasue

2.2
3

3.1

3.2

3.3

3.4

3.5

3.6

3.7

YpoBHUM oOpraHuzanMu OHWOCHCTEM: MOJIEKYJISIPHO-TEHETUUYECKUM, KJIETOYHBIH,
OpraHU3MEHHbIH, OMYJIALIHOHHO-BUIOBOM, 5KOCUCTEMHBIH, OMOChepHBbIi

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XHUMUYECKUHN COCTaB KIJICTKH. XUMHYECKHE QJICMCHTBI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. BOIIa U MUHCPAJIbHBIC BCUICCTBA. q)yHKIII/II/I BOAbI U MUHCPAJIIbHBIX
BCIICCTB B KIICTKC. Hozmepx(aHI/Ie OCMOTHYECKOI0 OanaHca

benku. CocraB u crpoeHue O€NKOB. AMUHOKHCIOTBI — MOHOMEpHI OENKOB.
HesamennMble 1 3aMEHHMbBIE aMHHOKHUCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB. YPOBHH
CTPYKTYpbI O€TIKOBOM MOJIEKYJIbI (IEpBUYHAsSL, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonoruueckue GpyHkunn 6enKoB.
®depMeHThI — Oronoruyeckue katanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyOctpatHas cnenupuuHoctb. Kopepmentsl. Buramunpl. Otinnuus (GepMeHTOB OT
HEOPraHWYECKHUX KaTallu3aTopoB

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pud0O3a U JAe30Kcupubo3a), Aucaxapubl
(caxapo3a, Jakro3a) W TOJMcaxapuabl (Kpaxmall, TJIMKOTeH, IeJUII0JI03a).
Bbuonorndeckne QyHKIIUN YTIEBOIOB.

Junuasl: TpUrAMLEpHIBl, cTepouabl, dochomunuasl. ['mapopunbHo-ruapOodoOHBIE
cBoiicTBa. buonornueckune ¢yHkimyn aunuaoB. CpaBHEHHE YTIEBOAOB, OEIKOB H
JIMIUJIOB KaK HCTOYHUKOB SHEPTUU

Hyxneunossie xucnotel: IHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Ctpoenne u pynkunn PHK. AT®: crpoenue u
byHKIIUN

[uronorusa — Hayka o kietke. Knerounas reopust. MeTo 1l H3y4eHHs KIETOK
Knerka kak nenoctHas skuBas cucrema. OOuue MpHU3HAKM KIETOK: 3aMKHYTas
HapyxHast MeMOpana, mosiekyibl JIHK kak reneTnueckuii anmnapar, CUCTEMa CUHTE3a
Oemnka

Tumel KIETOK: »yKapuOTHUYecKass W TNpokapuorudeckas. OCOOEHHOCTH CTpPOEHUS
MpOKapuoTHUecKor  kieTku.  Kierounas  crenka  Oakrepuil.  CTpoeHme
9YKapHOTHUECKON KJIeTKH. OCHOBHBIC OTIIMYUS PACTUTEIILHOMN, )KUBOTHOM U TpHOHON
KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAsI CTEHKA, TIMKOKAINUKC, UX (QYHKIIUH.
[TnazmaTudeckas meMOpana, e€ cBoiicTBa u GyHkuuu. [luromnasma u e€ opraHouibI.
OnHomMeMOpaHHBIE OPraHOWABI KJIETKU: 3HjorazMarndeckas ceth (DIIC), ammapar
l'onbmku, mum3ocombl. [lonmyaBTOHOMHBIE OpPraHOWIBI  KIIETKH: MHUTOXOHJAPUH,
mactuabl.  [IponcxokneHne  MUTOXOHIpPUM W IIACTUA. Buabl  miiactun.




3.9

HememOpannbie opraHOUJIbI KJIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, PECHUYKH,
KryTukd. OyHKIIMHM OpraHOUI0B KJIETKH. BKiroueHus

SAnpo — perynaropubiii neHtp kietku. CTpoeHue sjapa: saepHas 000504Ka,
KapHuoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XpPOMOCOMBI

3.10

TpaHCcIOpT BELIECTB B KIETKE

>KI/I3HCZ[GSITGJIBHOCTB KIJICTKHU

4.1

4.2

4.3

OOmeHn BemiecTB, WIM MeTa00IM3M. AcCUMIIIALNUS (TUIACTHYECKUH OOMEH) u
JUCCUMUIIALUS  (PHEPreTHUecKuii oOMeH) — JIBeé CTOpPOHBI €IMHOro Ipolecca
metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA M rerepoTpodHbIi. Posb
(epMeHTOB B OOMEHE BEILECTB U IIPEBPAILEHUH SHEPTUHU B KIIETKE

®orocunte3. CeeroBas u TemHOBas (a3wl (orocmHTeza. Peakumm dortocuHTesa.
OddextuBHocTh (oTocuHTe3a. 3HaueHue (GOTOCHUHTE3a IS JKU3HU Ha 3eMmIe.
Brmusaue ycnmoBuii  cpeapl Ha  (OTOCHUHTE3 M CHOCOOBI  IMOBBIMICHUS  €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIONIEe OaKTepuu. 3HAUCHHE XEMOCUHTE3a ISl KU3HU
Ha 3emJie

DHepretudyeckuii oOMEeH B KIeTKe. PaciieruieHne BelIeCTB, BbIICICHHE U
AKKyMYJIMPOBaHUE PHEPTUU B KJIETKE. DTaIbl SHEPreTUUECKOro oOMeHa. [ muKomus.
bpoxxenue u ero Buuesl. KucimoponHoe OKuCI€HHME, WIH KIETOYHOE JbIXaHHE.
O PeKTUBHOCTD IHEPreTHIESCKOro 0OMeHa

4.4

4.5

5.1

Peakuuu matpuuynoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzauus
TeHeTHYeCKO uHpopMmanuu B KiIeTKe. ['eHeTHueckuil KO U €ero CBOMCTBA.
Tpanckpunuuss — marpuusbiii cuHTe3 PHK. Tpancnsuus — OuocuHTte3 Oernka.
KonupoBanue amuHokucnotT. Poss pubocoM B 6uocunTese Oenka

Hexnerounsle ¢opmbl ku3HH — BHUpychl. Mcropus otkpeitus BupycoB (/.M.
WBanoBcknit). OCOOEHHOCTHM  CTPOEHUS M JKU3HEACATEIbHOCTH  BUPYCOB.
bakrepuodaru. bonesnu pacreHuil, )KUBOTHBIX U YeJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynonedunura yenosexa (BMY) — Boz0ynurens CIIN/a. [Ipodunakruka
pacnpocTpaHeHHsI BUPYCHBIX 3a00J1eBaHHMA

PasMHOXeHUE 1 HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTouHslii nuki, WK )KU3HEHHBIA UK Ki1eTku. HTepdaza u mutos. [Ipoueccsl,
npoTekaromue B uHTepdaze. Pemnukanus — peakius marpuuHoro cunrtesa JJHK.
CtpoeHune XpoMOCOM. XPOMOCOMHBIM Habop — KapuoTull. JIumimowaHeli u
rafIouJHbI  XpoMOcOMHBIe HaOopel. Xpomatuabl. L{uToJOrHuYecKrHe OCHOBBI
Pa3MHOKEHUS U WHJIMBHUIYAJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenne knerkn — muto3. Cranun murtosa. IIponeccsl, mpoucxoasiuie Ha pa3HbIX
CTaJIUsIX MUTO3a. BHOJIOrMYeCKui CMBICT MUTO3a

5.2

5.3

@opMbl pa3MHOXKEHHUS OpraHu3MOB: Oecriosioe U ToJoBoe. Buabl Oecronoro
pa3MHOXKEHHUS: [J€JIEHHE HaJABOE, IIOYKOBAaHWE OJHO- M MHOIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIOHMpPOBaHHE
OpPraHU3MOB, €r0 3HAUEHUE JUIS CEJEKLINN

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0ro.

Meiio3. Craauu meriosa. [Iporeccsl, mpoucxoasuye Ha ctaausx Merosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonoruueckuii cMbIca ¥ 3HaueHUE MeH03a

5.4

l'ameTorenes — mporecc 00pa30BaHUs IOJOBBIX KJIETOK Yy >KMBOTHBIX. IloJoBbIe
KeJe3bl: CCMEHHUKH U STHIHUKHA. OOpa30BaHUE U PA3BUTHE MOJIOBBIX KIETOK — TaMeT
(criepmato3ous, SIMIEKIeTKka) — cuepMaToreHe3 u ooreHe3d. OCoOEHHOCTH CTPOSHUS
SUIEKJIETOK U criepMaro3onioB. OmomoTBopenue. [lapTreHorenes




5.5

NunuBuayanpHOE pa3BuThe (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOPHOTECHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS Y I[O3BOHOYHBIX JKUBOTHBIX: JApOOJICHHE,
racTpyJsnus, OPTraHOTE€HES. [TocTaomMOprOHaANTBHOE pa3BUTHE. Turnbl
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS: IPSIMOE, HEMpAMOE (JIMYMHOYHOE). Bnusinue cpenbl
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIEC BBI3BIBATH BPOKIEHHBIE YPOJICTBA.
Poct u pa3Butue pacreHuii. OHTOreHe3 LIBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHHU,
CTauM pa3BUTUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYMUBOCTb OPraHM3MOB

6.1

6.2

IIpenmer u 3amaum reHetuku. Vlcropus pasBUTUSA I'€HETUKU. BKiaz poOCCHICKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE FT€HETUKU. MeTo/1bl TeHeTUKH (TMOPUI0JI0rMUECKUiA,
LUTOTEHETUUECKUH,  MOJIEKYJIIpHO-TeHETUUeCKUil). OCHOBHBIE  I€HETHYECKHE
NOHATHA. |'eHeTnYecKasi CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpEIIMBaHUM

3aKOHOMEPHOCTH HACJeIOBaHUS TPU3HAKOB, YycTaHOBJIeHHble [. MeHnaenem.
MonoruOpugHoe CKpelMBaHuEe. 3aKOH eauHOoOoOpa3us THUOPHAOB TEPBOTO
nokosneHus. [IpaBuno noMuHUpOBaHUsA. 3aKOH pacHIerieHus: Mpu3HakoB. ['umoresa
9UCTOTHI rameT. [ToTHOe 1 HenmoJIHOe TOMHUHUPOBAHHE.

JuruOpunHoe cKkpemuBaHHe. 3aKOH HE3aBUCHMOTO HACJEIOBAaHUS TMPU3HAKOB.
[luroreHeTn4eckre OCHOBBI JTUTHOPHIHOTO CKPCIIMBaHUSA. AHAIM3UPYIOIICEe
CKpelrBanue. Vcrnonp30BaHHe aHATU3UPYIOIIETO CKPEIIMBAHUS ISl ONPEICIICHHSI
TEHOTHIIA 0CO0U

6.3

CueruieHHoe HacliegoBaHue mpu3HakoB. PabGora T. Moprana mo CIEIICHHOMY
HacJIeJJOBaHHIO TeHOB. HapyllieHne CIenyieHns] TeHOB B pe3yJIbTaTe KPOCCHHIOBEpa.
XpOMOCOMHasi TEOpHsI HACIIEACTBEHHOCTH. | @HETHUECKUE KapThl.

Ienetnka mona. XpPOMOCOMHOE ONpe/eieHUe TMojia. AyYTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHBIE ¥ TeTeporaMeTHble OpraHu3Mbl. HacnemoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACJIEACTBEHHAs M HacJIeICTBEHHas. Poub
cpelbl B HEHACIIEACTBEHHOW M3MEHYMBOCTH. XapaKTePUCTUKAa MOANU(UKAIIMOHHON
W3MEHYMBOCTH. BapuanMoHHBIA psii M BapuanuoHHas KpuBas. Hopma peaxnnm
npusHaka. KonnmdecTBeHHbIE M KAadyeCTBEHHBIE INMPU3HAKW M HUX HOPMa PEAKIMH.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH

6.5

HacnenctBennasi, wWiM  TeHOTUIMYECKas, M3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Mei03 1 1os10BO# Ipo1iecc — 0CHOBa KOMOMHATUBHOM M3MEHYHBOCTH.
MyranuonHnass u3MeHUMBOCTh. Kiaccudukanus MyTanuil: T€HHbIE XPOMOCOMHBIE,
reHomMHble. Yacrora W mnpuuMHBl MyTanuil. MyrtareHnsle (akTopbl. 3akoH
TOMOJIOTHYECKUX PSA0B B HacleNcTBeHHOM n3MeHunBocty H.M. BaBuiioBa

6.6

I'eneruka venoseka. Kapuorumn venoBeka. OCHOBHbIE METOJbI TEHETHUKH YEJIOBEKA:
T€HEAIOTHYECKHI, OJIM3HEIIOBBIH, LIUTOreHETHYECKHI, OMOXHMMHUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpeMeHHOE omnpeaeseHue TeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBaHUE, B TOM unciie ¢ momoisto [TI[P-
ananuza. HacnencTBeHHBIE 3a00/IeBaHUs YejOBEKa: TeHHEIC OO0JIe3HH, OOJIE3HH C
HACJICICTBEHHOW MPeNpacioioKEeHHOCThI0, XpOMOCOMHBIE Oose3uu. Comarnuueckue
W TeHEpaTHBHBIC MyTanuu. [IpuHIHMMIBI 310poBOro o0Opa3a >KW3HH, JHArHOCTUKH,
npopMIAKTUKA ¥ JIEYEHUS TEHETHYeCKHX Oosie3Hel. MeauKo-TeHeTHIeCcKoe
KOHCYJbTHUPOBaHUE. 3HAYCHUE MEIUIMHCKOM TE€HETHMKH B MPEIOTBPAICHUH U
JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeIOBEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH




7.1

CenekIusi Kak HayKa U MPOIECC. 3apOKICHHUE CEJICKIIUU U JOMECTHKAlUs. YUYeHue
H./. BaBuiioBa o IIeHTpax MPOUCXOXKICHHSI 1 MHOTOO0Opa3Hs KyJIbTYPHBIX PACTECHHIA.
HeHTpLI IMPOUCXOKACHUA NOMAIIHUX )KUBOTHBIX. COpT, mopoJia, miraMm

7.2

7.3

CoBpeMeHHBIE METOJAbl CeNeKIUH. MacCoBblii M HMHIUBUAYaJIbHBIH OTOOPHI B
CCJIGKIIMM pacTeHUN U KUBOTHbIX. OILIEHKa JKCTepbepa. bIM3KOPOACTBEHHOE
cKkpeumBanue — uHOpuauMHT. Yucrtas nuHMA. CKpelMBaHUE YHCTHIX JIMHUIA.
I'etepo3uc, niam ruOpujgHas cuia. HepoacTBeHHOe cKpemuBaHue — ayTOpHUIUHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. VICKyCcCTBEHHBI MyTareHe3 W MOJy4deHHe
HOJIMIUIONAOB. JIOCTHKEHHS CENEKIUN PACTCHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB

brorexHoOrUsa Kak OTpacib IPOU3BOACTBA. ['€eHHAs MHXKEHEpUA. DTallbl CO3JaHU
pexomOuHanTHOM JIHK u TpaHcrennsix opranusmoB. Kierounas wuH»keHepus.
Knerounsle KynpTypsl. MUKPOKIOHAIBHOE pa3MHOKEHHE pacTeHUi. Kiionuposanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPIaHU3MOB. OKOJIOTUYECKUE U
strueckue npobdsiemsl. 'MO — reHeTndecku Mo IM(UIIMPOBAHHBIE OPIaHU3MBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
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DBOIIOIMOHHAST OMOIOTHUSA

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa dBoONMH. [laneoHToIOrHYecKre: MOCIeI0BATEIbHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTHYECKOH JIETOMHICH, ITepexoaHbie popmbl. buoreorpaduueckue:
CXOJICTBO W paziuune GayH u (Jop MaTEPUKOB U OCTPOBOB. DMOPUOTIOTHUYECKHUE:
CXOACTBA M Pa3Nuyusi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMUYCCKHE: TOMOJIOTUYHBIC, AaHAJIOTHYHBIC, PYAUMCHTAPHBIC OpraHbl, aTABU3MbI.
MonekynsipHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OpraHM3MOB

1.2

1.3

OpomonmonHas teopus Y. JlapBunHa. Ilpennocbuiku BO3ZHMKHOBEHHUS JTapBHUHHU3MA.
JIBIDKyIIME CUJIBI 3BOJIIOIMU BUJIOB MO [lapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH  PECYpCOB, HEONpeleNEéHHas  M3MEHYMBOCTb, Oopb0a  3a
CYILIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

Cunretnueckast Teopusi odBomoruu  (CTD) u  OCHOBHBIE €€ TIOJOXKEHUSI.
MuxkposBosmtorus. [Tomynsmus Kak eITMHAIA BUAA U SBOJTIOINH

14

1.5

JBmxymiye cuibl (pakTopsl) IBOJIOLUU BUJOB B Ipupoe. MyTallmoHHbIN Ipoliece U
KOMOMHATHBHAsA U3MEHYMBOCTH. [lomynsimonnslie BOJIHbBI U apel¢ reHoB. M3omsmuus
u murpanus. EcrecTBeHHbINT 0TOOp — Hampapisitomuid gaxkTop 3Boironuu. dopmel
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  dBoonuH.  [Ipumepst
MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOp(O3bI M UAHOAANTALINY.

Bun u BugoobpazoBanue. Kputepun Buma. OcHOBHBIE (OpPMBI BUA00OpPA30BaHUS:
reorpauueckoe, IKOJIOrHIECKOe

MaxpoaBosmtorusi. ©opmbl 3BOTIONMH: HUIIeTHYECKas], AMBEPreHTHAsL, KOHBEPI€HTHAs,
napaiensHas. HeoOpatumocTs 3BOMIONNN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

I[OHay‘-IHI:Ie NpeaACTaBJICHUA O  3apOXKIACHUU  JKU3HHU. Haquble THUITIOTE3bI
BO3HHKHOBEHUS KM3HU Ha 3eMJe: aOHOoreHes u IMMaHCIICPMHSL. Xumuaeckast OBOJJIKOIHA.
3KCH€pI/IMeHTaJIbHOC INOATBCPIKACHUC XUMHUYECKOH OBOJJIIOIIHH. HauanpHple 3Tanbl




2.2

o6uonornyeckoil spomonuu. ['unoreza PHK-mupa. [lepBbie KIeTKH U MX 3BOJIOIHSL.
DopMHUPOBaHNE OCHOBHBIX TPYIIII )KMBBIX OPTaHU3MOB

Pazputne »xu3Hum Ha 3emiie mo 3pam U nepuoaam. Karapxeil. Apxeickas u
nporepo3oickas 3pbl. [laneo3oiickas 3pa u € nepuoabl: KEMOPUICKUN, OPIOBUKCKHIA,
CUJTYPUICKUH, JIEBOHCKHM, KAMEHHOYTOJIbHBIN, MepMcKuil. Me3o3olickas 3pa u eé
IIEPUOJBL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickast spa u €€ nepuojbl: MaJeoreHOBbIA, HEOT€HOBBINA, aHTPONOTCHOBBII.
XapakTepHucTrKa KJIMMaTa U T€0JIOTHYECKUX MpoeccoB. OCHOBHBIE 3Tallbl BOJIIOLIMH
pPacTUTENBLHOTO M >KUBOTHOIO MHUpa. ApPOMOP(O3bl y pacTeHUHl U >KUBOTHBIX.
[TosiBnieHue, paciBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHHe 3Boitouuud. OCHOBHbIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHu3MOB

OBOJIIOLIMS  YEJIOBEKa. AHTPOINOJOrus Kak Hayka. Pa3BuTue mnpeacraBieHUd o
IIPOUCXOXACHNUH YenoBeka. MeTobl u3yueHus antpornoresesa. CxoAcTBa U pa3inyus
YeJIoBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBmwxkyue cuibl (dakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHUYHMBOCTH H
€CTeCTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAHM TpyIa,
MBIIIJIEHUE, PEUb

2.5

OcCHOBHBIE CTaIUU U BETBU BOJIIOIIMH YEJIOBEKA: aBCTPAIONUTEKH, UEIOBEK yMETbIN,
Yenosek npsmoxoasammii, Yenosek HeanaepTranbekuil, Yenosek pazymHubii. Haxonku
HCKOIIAaeMBIX OCTAHKOB, BpeMsl CYLIECTBOBaHMs, 00JIACTh PaclpOCTPaHEHUs, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 >KM3HH, OPYAUs

2.6

3.1

3.2

3.3

3.4

3.5

Yenoseueckue packl. OCHOBHbIE OONbIIKME pachl: €BporneougHas (eBpaszuiickas),
HErpo-aBCTPalOUIHas (IKBATOPHAIbHAs), MOHTOJIOMIHAS (A3HATCKO-aMEPHKAHCKAs).
UYepThl NpUCHIOCOOJEHHOCTH MPEACTABUTENEH YENOBEYECKUX pac K YCIOBUAM
cyuiectBoBanms. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarouias cpeaa

OKojorus Kak Hayka. 3aJaud ¥ paslenbl dKOJOruu. MeTonbl IKOJIOTMUYECKUX
UCCIIeIOBaHUM. ODKOJOrMueckoe MupoBo33peHue. Cpeapl OOMTaHMS OpPraHU3MOB:
BOJIHAsI, HA36MHO-BO3AYIIIHAsI, IOYBEHHAsl, BHYTPUOpPraHU3MEHHAs

Okonorndyeckue  ¢aktopsl.  Knaccupukanumss — sKkomorudeckux  (pakTopos:
abuoTuueckre, OMOTUYECKHE U aHTPOTOreHHbIE. J[eficTBIE SKOJIOrH4ecKuX (GaKkTOpoB
Ha OpPTaHU3MBbI

AbGunornueckue (GaxkTOpbl: CBET, TeMIepaTypa, BIAKHOCTb. DoTonepruoansMm.
[IpucnocoOneHust opraHu3MoB K JIeHCTBUIO adnoTnyeckux ¢pakropoB. buonornueckue
PUTMBI

buotnueckne Qakropsl. Buasl OHOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIUS,
XUIIHAYECTBO, Tapa3WTU3M, MYTyaldu3M, KOMMEHCaIu3M (HaXJeOHUYECTBO,
KBapTHUPAHTCTRBO), aMEHCAJIN3M, HEUTpAITH3M. 3HayeHue OMOTHYECKHX
B3aMMOJICHCTBHII JIJIs1 CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

DKOJIOTUUECKUE XapaKTEPUCTUKU Homyisiuuu. OCHOBHbIE MOKA3aTeNu TMOMYJIALHH:

YUCJIEHHOCTb, IUIOTHOCTb, POXIaEMOCTb, CMEPTHOCTb, HPHUPOCT, MHUIPALUs.
JIuHaMUKa YUCIIEHHOCTH IOMYJISUU U €€ pPeryJisanus

COO6H_I€CTBa 1 3KOJOTMYCCKUC CUCTEMBI

CoobmiecTBOo  opraHuzMoB — OwuoneHo3. CTpyKTypbl OuolieHO3a: BHJIOBafd,
MPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Buapl-qoMmuHaHThL. CBsI3U B OMOIIEHO3€

4.2

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [loHsTHEe 00 sKOCHCcTEMe U OMOTEOIIEHO3E.
CDYHKI_II/IOHEUH:HBIC KOMITOHCHTHBI OKOCHUCTCMBI. MNPOAYILICHTEI, KOHCYMCHTEI,




penyuentsl. KpyroBopor BemecTB M MOTOK SHEPruu B 3kocucteme. Tpoduyeckue
(numeBsle) ypoBHH 3KocUcTeMbl. [InmeBsie nenn u cetd. OCHOBHBIC IOKa3aTelH
HKOCHUCTEMBI: Ouomacca, NPOAYKIHA. IJKOJIOTMYECKHE MUPAMUIBL: HPOIYKIHH,
YHUCIEHHOCTH, Onomacchl. CBOMCTBAa 3KOCHCTEM: YCTOMYMBOCTH, CaMOPETYIIALUS,
passurtue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO WIIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATpO3KOCUCTEMBI. Y pO0o3KocucTeEMBI. bruosornueckoe
U XO35HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop  ycroiumBoctu  dKkocucreM. CoxpaHeHue
OMO0JIOrNYECKOro pa3zHooOpa3us Ha 3emiie

Yuenue B.U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa Ouochepsi.
XKusoe BemectBo m ero ¢ynkmuu. OcobeHHOCTH OHOChepbl Kak TI00aTbHON
sKocUCcTeMbl. JluHamMuueckoe paBHOBecMe M oOpaTHas CBs3b B Ouocdepe.
KpyroBopoThl BemeCTB U OMOr€OXUMHUYECKUE IUKIIBI AIEMEHTOB (YTiaeposia, a3oTa).
3oHanbHOCTH OUoCchepbl. OCHOBHBIE OMOMBI CYIIIH

UYenoBeuecTBO B Ouocdepe 3emnn. AHTPONOreHHbIE HU3MEHEHHUs B Ouocdepe.
I'moGanbHBIE YKOTOTHYECKUE TTPOOIIEMBI.

OcHoBa panMoOHANBFHOTO YIPABJICHUS IPUPOIHBIMU PECYPCAMU U MX HCIIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH ¥ OXpaHa MPUPOIBI



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

B.B. Ilaceunuk, buonorus , 10 kinacc U3narensctBo « [Ipocemenuney, Mocksa, 2024 1.
B.B. [Taceunuk, buonorus , 11 knacc M3narensctBo « [Ipocemenney», Mocksa, 2024 r.

METOJINYECKHUE MATEPUAJIBI 1151 YUUTEJISA
Meroandeckue pa3padbotku «buonorus».10-11 kimaccer k muaun YMK nog pen.ALA.
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