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HOACHUTEJIBHAA 3AIINCKA

[Tpu pa3zpaboTke MporpaMmsl 10 OMOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTIPEACICHHUS MOIX0A0B K (JOPMHUPOBAHUIO COJIEPIKAHMS YIeOHOTO
npeameta «buosorus» cocraBuwim: koHuenryanbHbie mojoxenus OI'OC COO o B3auMo0OYyCIOBICHHOCTH II€JICH, COAEpKaHUA, PE3yIbTaTOB
oOy4yeHus u TpeOOBaHWH K YPOBHIO MOJTrOTOBKH BBIITYCKHHKOB, TOJIOKEHHUS 00 OOMIMX IENAX W MPHUHIHUIAX, XapaKTePHU3YIOUINX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpeqHero obmiero obpasoanus B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O CrenuduKe OMOoJoruu, € 3HAYCHUH B
MO3HAHWU JKMBOH TPUPOABI M OOECIIEYeHUH CYIIECTBOBAHMS UeloBeueckoro obmiectBa. COrjacHO Ha3BAaHHBIM TIOJOKEHUSM, OIpEaeSICHBI
OCHOBHbIE (PYHKIIMU IIPOrPaMMBI 10 OUOJIOTUH U €€ CTPYKTYypa.

[Iporpamma no Ouosiorun Ja€t npecTaBICHUE O LEeNsIX, 00 0011el cTpaTern 00y4eHus, BOCIUTAHNS U Pa3BUTHS 00yJarOLIUXCsl CpeACTBAMU
yuebHoro npeamera «buonorus», onpeaeiser o0s3aTenbHOe IPEIMETHOE CO/IEpP)KaHNe, €r0 CTPYKTYpPY, paclpeaeseHle Mo pasaesiaM U TeMawm,
PEKOMEHAYEMYIO TOCIEA0BAaTENbHOCTh M3YyUEHUs Y4eOHOro MmaTepuana ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEJIMETHBIX CBSI3€H, JIOTMKH
00pa3zoBaTeNbHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroIuxcsl.

B nporpaMme 1mo OMOJIOTHY TaKKe YIUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IPEMETHBIM pe3yIbTaTaM
oOyueHuss B (OpMHpPOBAHMM OCHOBHBIX BHJOB Yue€OHO-TIO3HABATEIbHOM JAEATEIbHOCTH/y4eOHBIX AEUCTBUIM OOYy4JalOUIMXCS MO OCBOEHUIO
coJiep’KaHusl OMOJIOrM4ecKoro oopa3oBaHus.

B nporpamme no 6uosnoruu (1011 xnaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIMI MPEEMCTBEHHOCTH B U3Y4€HUH OMOJIOTHH, Oiarogaps
4yeMy B HEHl IPOCMaTpUBAETCS HAINIPABICHHOCTh HA Pa3BUTUE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHH,
LIEHHOCTHBIX OPUEHTALUI JIMYHOCTH, HKOJOTMUYECKOIO MBILIUIEHUS, MPEICTABICHUN O 3J0pOBOM 00pa3e >KU3HU U OEpe’KHbIM OTHOLICHHEM K
OKpyXarolei mpupoaHoi cpene. [loaroMy Hapsay ¢ n3ydeHreM 001IeOn0TOTHIECKUX TEOPUIA, a TAKKE 3HAHUH O CTPOCHUH KUBBIX CUCTEM PA3HOTO
paHra u CyIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTHM Y/AEIEHO BHUMAaHHE MCIOJb30BAHUIO MOJYYEHHBIX
3HaHUH B IOBCETHEBHOM JKU3HU U151 pEILIEHUs IPUKJIIAHBIX 33/1a4, B TOM YHUCIIe: MPO(UIAKTUKN HACIEACTBEHHBIX 3a001€BaHUI YeJIOBEKa, MEIUKO -
IE€HETUYECKOTO0 KOHCYJIBTUPOBAHMs, OOOCHOBaHMS HSKOJIOTHUECKH LI€JIecO00pa3HOro IMOBEIEHHUS B OKpYyKarolled NpUpOAHOHN cpele, aHaiu3a
BIIMSIHUSL XO35HCTBEHHOM JI€ATEIbHOCTH YeJIOBeKa Ha COCTOSIHME NMPHPOJIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHIIEHME BHUMAHUA K MPUKIIATHOM
HaIpaBJIEHHOCTU y4eOHOro npeaMera «buosnorusy npoaIuKTOBaHO HEOOXOJUMOCTbIO OOECIIEUEeHNs YCIOBUM Il peIlIeHHs OJJHOM U3 aKTyaJbHbIX
3aJay IIKOJIBHOTO OMOJIOTMYEcCKOro oOpa3zoBaHMs, KOTopas mpefnoJaraet (GopMHUpoBaHHE y OOydyaroIMXcs CIIOCOOHOCTH aJalTHpPOBAThCA K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCs COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero obmero oOpa3oBaHus 3aHMMaeT BaxkHoe MecTto. OHa obecreunBaeT (HOPMUPOBAHHE Y OOYdYaIOIIMXCS
IIPEJCTAaBICHUNA O HAy4YHOH KapTHHE MHUpa, paciiupseT ¥ o0oOIIaeT 3HaHUSA O >KMBOM NpHUpoJe, €€ OTIMYMUTENbHBIX NMPU3HAKaX — YPOBHEBOU
OpraHu3alluM U 3BOJIIOLMH, CO3AET YCIOBUS JUIsl: IO3HAHUS 3aKOHOB KMBOM NPHPOJIbl, (GOpMUPOBaHUS HYHKLIHMOHATIBHON IPAMOTHOCTH, HABBIKOB
3JI0pPOBOTO M 0€301acHOr0 00pasa )KU3HH, FIKOJOTMYECKOTO MBIIIUIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

bonbmoe 3HaueHwe OMOJIOTHS MMEET TaKXKe Ui PEeIIeHUs BOCHHUTATENIbHBIX M Pa3BMBAIOLIMX 3a/ady CpeAHero oOIiero oOpa3oBaHMs,
couuanuzanuu odydaromuxcs. M3ydenue Ouosoruu obecredynBaeT YCJIOBHs Uil (POPMUPOBAHMS HMHTEIUIEKTYalbHBIX, KOMMYHUKAIIUOHHBIX U



MH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpPHI, CIOCOOCTBYET WHTETpPAIlMU OWOJIOTMYECKUX 3HAHHWKM C TPEICTABICHHUSIMH W3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3HMKHU, XUMHH U reorpaduu. Ha3BaHHbBIE MOJOKEHHUS O TIpeHAa3HAYeHUN yaeOHOTO mpeamera «bromorusy
COCTaBHJIM OCHOBY JJIsI OTIPEJICIICHHUS TIOIX0JI0B K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COJIEPIKAHUS, TIPEACTABICHHOTO B MPOTPaMMe M0 OHUOJIOTHH.

Ot60p comepxkanus yueOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3HIMHI KYyIbTYpOCOOOpa3HOro IMOAX0Ja, B
COOTBETCTBUU C KOTOPBIM 00yYaIOIIUECs TOJDKHBI OCBOUThH 3HAHMS U YMEHHUS, 3HAYMMBbIC JUTsl (POPMUPOBAHMSI OOIICH KYJIbTYPBI, OTPEACIISIONTNE
aJICKBaTHOE TIOBEJICHUE YEJIOBEKA B OKPY)KAIOIICH MPUPOJIHOHN cpejie, BOCTPEOOBAHHBIC B TIOBCEIHEBHOM KU3HU M MMPAKTHYECKON NEATEITHHOCTH.
Oco0oe MecTo B ATOW CHUCTEME 3HAHHWW 3aHMMAIOT JJIEMEHTBI COJIEP)KaHUs, KOTOPBIE CITy)KaT OCHOBOW JuIs (hOpMHpOBAHUS IMPEACTABICHUHA O
COBPEMEHHOW €CTECTBCHHO-HAYYHON KapTHUHE MHUpPA M IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIHH OHOJIOTHICCKOTO
o0OpazoBaHwUsl.

CTpykTypHpOBaHHUE COJACpXKaHUSA YIeOHOTO MaTrepHalia B MPOrpaMMe MO OHOJIOTHU OCYIIECTBICHO C YYETOM NPHOPHTETHOTO 3HAYCHUS
3HAHUIA 00 OTIIMYUTEILHBIX OCOOCHHOCTSIX KUBOW MPHUPOIBI, O €€ YPOBHEBOW OpraHU3aIlMU M 3BOJIOIMH. B COOTBETCTBHH C 3THM B CTPYKTYpE
yaeOHOTO TIpeMeTa « BHOJIOTHS» BBIJICIICHBI CIISAYIONINE COACpKATeIbHBIC JIMHUN: «BbHoIoTHs Kak Hayka. MeToIbl HaydHOTO MO3HaHus, «KieTka
Kak OmoJiormueckas cuctemay, «OprannsM Kak OMosorudeckas cuctemay, «CrucreMa 1 MHOr00Opasne OpraHuvaeckoro Mupay, « IBOJTIOIH ST )KHBOH
MIPUPOJIBIY, «DKOCUCTEMBI M MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wm3ydeHus ydeOHOro mpenMera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJCHHE OOYJAIONUMHUCS 3HAHUSAMHU O CTPYKTYPHO-
(YHKIIMOHATEHOW OpTraHU3aIMH KHBBIX CUCTEM Pa3HOTO paHra M MPHOOpPETCHHE YMEHUN MCIOIh30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX JCHCTBHH B
OTHOIICHUH OOBEKTOB KMBON TIPUPOJIBI M PEIICHUS Pa3INIHBIX KU3HEHHBIX TPOOJIEM.

JlocTrkeHMe e H3y9IeHHs yaeOHoTo npeamera «buosorus» Ha 6a30BOM ypoBHE 00ECIICUNBACTCS PEIICHUEM CIICAYIONTNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHHMA O OWOJIOTMYCCKUX TEOPHSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBHiaX,
CIIY)KaIIUX OCHOBOM JIIsi (pOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METOJaX HAYYHOI'O IMO3HAHHS, CTPOCHUH,
MHOTO00Opa3uu M OCOOEHHOCTSX JKMBBIX CHCTEM PAa3HOIO YPOBHS OPraHW3alliy, BBIJAIOIIMXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICOBAHHIX B
OHOJIOTUH;

(dhopMHpoBaHKE Y 00YUaIOIINXCS TTO3HABATEIIbHBIX, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTIX
pa3BHUTHS B OMOJIOTHH HAYYHBIX B3TJISAJIOB, UJCH M MOJIX0JIOB K U3YUCHHUIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aliu;

CTaHOBJICHUE Yy OOydJarommxcs oOmed KylnbTypbl, (YHKIIMOHAILHOW I'PAMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH M OIICHHBATH SIBJICHUS
OKPY)KAIOIIIEr0 MUpPa JKUBOM MPUPOIbI HA OCHOBAHMH 3HAHHI U OIIBITA, ITOJYYCHHBIX MPU U3YUYCHUU OMOJIOTHH,

(dbopmMupoBaHHe y 00yJaIOUINXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIEATEIHLHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIMTAaHUE YOCKIAEHHOCTH B BO3MOYKHOCTH IO3HAHUS YEIOBEKOM YKMBOUW IMPHUPOJIbI, HEOOXOJMMOCTH OEPEKHOrO OTHOIICHUS K HEH,
COOJIIOICHHS STUYECKMX HOPM IIPH ITPOBEICHUN OHOJIOTMYSCKUX UCCIICIOBAHUM;

OCO3HAHHE IEHHOCTU OWOJNIOTUYECKUX 3HAHHWM JJIs TOBBIMICHUS YPOBHS HKOJOTMYECKOW KYAbTYpHI, AN (HOPMHUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;



IIPUMEHEHNE NPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCEIHEBHOM JKU3HM /71l OLICHKH MOCJIEACTBUI CBOEH EATEIBHOCTH IO OTHOLIEHUIO K
OKpYXKarollei cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHHE U COOMIOACHNE MEp MPO(UITAKTUKH 3a00ICBaHUM.

B cucreme cpeanero o6mero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM YpOBHE, SBISETCS 00sA3aTEIBHBIM yYEOHBIM MPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEIMETHOM 001acTi «ECTeCTBeHHO-HAYYHBIE TIPEAMETHI».

Jiis u3ydenus 6uosioruu Ha 6a30BOM YpOBHE cpeHero olriero oopazoBanus otBoauTcs 68 gacos: B 10 kimacce — 34 vaca (1 gac B Henelno),
B 11 xmacce — 34 yaca (1 yac B HezeIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMH U JPYTMMHU €CTECTBEHHBIMU HayKaMH, (HIOCO(UEH, STHKOM,
ACTETUKOU 1 TipaBoM. Pois Onosoruu B GOpMUPOBAHNN COBPEMEHHON HAy4HOU KapTHHBI Mupa. Cucrema OMOJIOTHYECKUX HAYK.

MeToabI O3HAHUS KUBOK MPUPO/IbI (HAOIIOIEHHE, SKCIIEPUMEHT, OITCAHNE, H3MEpEHHe, KilacCu(UKaInsi, MOJISIIMPOBAaHHE, CTATHCTUYECKAs
00paboTKa JaHHBIX).

Hemoncrpaunu: [Toprpersr: Y. Japsun, I'. Mennens, H. K. Kosbuos, k. Yorcon u @. Kpuk.
Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKUE PA0OThHI:
[IpaxTueckas pabota Ne 1. «Vcnonp30BaHue pa3TUUHBIX METOIOB IIPU U3YUYEHUU OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.
XKusble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET U3yueHus: 6uonoruu. OTIMune )KUBBIX CUCTEM OT HEOPraHW4 eCKOW TPUPO/IBL.

CpoiicTBa OMocHCTEM M UX pa3HOOOpa3ue. YPOBHU OpTraHHU3aAIlMd OMOCHCTEM: MOJICKYJSPHBIN, KIETOYHBIA, TKAHEBBIHA, OPTaHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTeo1eHOTHUECKU ), OnoCcepHBIii.

JemoncTpanuu: Tabmuib! U cxeMbl: «OCHOBHBIC PU3HAKU KU3HUY, « Y POBHH OPTaHU3AIUHN KUBOM TIPUPOIBI».

Ob6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTAB KIETKA. XMMHUUYECKHE 3JIEMEHThI: MAaKPO3JIEMEHTHI, MUKPO3JIEMEHTHI. Boaa 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BelllecTB B KieTke. [loanep:kanne ocMOTHUYECKOTro OanaHca.

benku. CoctaB u crpoeHue 6e1K0B. AMHHOKHCIOTHI — MOHOMEpPHI OenkoB. HezameHnumbie u 3aMeHUMble aMUHOKUCIIOTHl. AMHUHOKHCIIOTHBIN
cOCTaB. YPOBHH CTPYKTYphI O€TIKOBOI MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUYECKUE CBOICTBA OEIIKOB.
buonorndeckue GyHKIIUU OCIKOB.

®epMeHThl — Ouosiornueckue Katanuzaropbl. CTpoeHue (epmMeHTa: aKTUBHBIM IIeHTp, cyOcTpatHas creunupuyHocts. KodepMeHTsI.
Burtamunbl. Otanuns GepMeHTOB OT HEOPTaHUUYECKUX KaTaaTu3aTOPOB.

YrneBopl: MOHOCAaxXapuIbl (TIK0K03a, pub03a U Ae30KCupudo3a), Aucaxapuibl (caxapo3a, JaKkTo3a) U MoJimcaxapuibl (Kpaxmadn, TJIMKOTeH,
1emtono3a). buonorunueckue GyHKIMH YTIIeBOIOB.

Jlununel: Tpurnuuepunsl, Qochomunuasl, crepouabl. [ uapodmnbHO-THAPO(GOOHBIE CcBoicTBa. buonormdeckue QyHKUWNA JTUMIHAOB.
CpaBHeHUE YriaeBo0B, OEIKOB U JIUIMUAOB KaK ICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotsl: JJHK u PHK. Hykneotusl — MoHOMepsl Hyki1eMHOBBIX kucaoT. Ctpoenue u Gpynkuuu JJHK. Ctpoenue u pynkunn
PHK. Buast PHK. AT®: ctpoenue u GpyHKIUU.



[utonorus — Hayka o kietke. Kiietounast Teopust — mpuMep B3aUMOACHCTBUS el U (PakTOB B HAYYHOM MO3HAHUHM. MeTOabl U3ydeHUs
KJIETKH.

Knerka kak menoctHast xuBasi cucreMa. OO0mue Mpu3Haky KIETOK: 3aMKHyTasi HapyxkHas MemOpaHa, mosiekyasl JIHK kak reneruueckuit
amnmnapar, CUCTeMa CUHTe3a Oelka.

Tumb! KIETOK: SyKaprHOTHYeCKask U MpokaproTHdeckas. OCOOEHHOCTH CTPOCHHS MPOKAPHOTHYECKOW KiIeTKH. Kierounas cTeHka OakTepuid.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHbBIC OTINYHUS PACTUTEIBHOM, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIKKC, NX QyHKuH. [1azmMaTtndeckas meMOpaHa, e€ cBOCTBa M (PyHKIIHH.
Huronna3ma u e€ opranouibl. OqHomemOpannbie opranou bl kietku: IIIC, annapat ['onbmxu, mu3ocomsl. [1oyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MUTOXOHJIpUH, TIacTuAbL. [Iporcxoskaenre MUTOXOHIpH U TiacTua. Buasl mitactun. HememOpaHHbIe OpraHOUIBI KIIETKH: PUOOCOMBI, KJIETOUHBII
LEHTP, [ICHTPUOJIU, PECHUYKH, KI'YTUKH. DYyHKIIUM OPraHOUIOB KIeTKU. BrimtoueHusl.

SAnpo — perynstopHbiii LeHTp KieTku. CTpoeHue siipa: saepHast 000J04YKa, KapruoIja3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

HemoncTpaumu: [loptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
K. M. bap.

Huarpammsl: «Pacnpenenenne XuMUYecKiX 3JIEMEHTOB B HEXKUBO pupoien, «Pacnpenenenne XUMHUUECKUX IEMEHTOB B )KHUBOU MPUPOIEY.

Tabmuubr u cxemsl: «llepronuyeckas TabnuIa XUMUYECKUX IJIEMEHTOB», «CTpOeHHE MOJIEKYIbI BOAb», «brocunTtes 6enka», «CTpoeHne
MoJsieKynbl Oenka», «Ctpoenue Qepmentay, «Hyknennosbie kucnotsl. JJHK», «Crpoenue monekynsl AT®O», «CTpoeHue 3yKapHOTHUYECKOMN
KJIETKW», «CTPOEHUE )KUBOTHOU KIIETKN», «CTpOCHUE PACTUTENBHOM KIETKN», «CTpOEHUE MPOKAPUOTUYECKOU KIETKN», « CTpOEHUE sapa KIETKNY,
«YTIIeBo by, «JIUIMIIED».

O6opynoBaHue: CBETOBON MMKpPOCKOM, 000pYyAOBaHME Ui MPOBEACHHUS HAOMIOACHUN, U3MEPEHHH, SKCIEPUMEHTOB, MUKpPOIpErnaparhbl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTH4ecKue padoTbi:

Jlaboparopnas padota Ne 1. «M3ydyeHue kaTaIuTH4YeCKONW aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMuiIa3bl UM KaTasla3bl)».

JlaboparopHas pabota Ne 2. «M3ydeHue CTpOEHHS KJIETOK pPACTEHUHM, >KMBOTHBIX M OakTepHil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OIUCAHUE».

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMIIIALMS (TUTACTUYECKH OOMEH) W JTUCCUMMIIALNS (PHEPreTHYECKUH OOMEH) — JBE CTOPOHBI
€IMHOTO Ipolecca MeTadoausMa. Poib 3aKOHOB COXpaHEHUS BEIIECTB U DHEPIHH B MOHUMAaHUU MeTaboI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBINA U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BEIECTB U MPEBPALEHUN SHEPTUU B KIIETKE.

®dortocunrtes. CBeToBas U TeMHOBas (asbl porocunTesa. Peakuuu potocunresa. ddhekTuBHOCTH poTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JUIS
KU3HU Ha 3emuie. BnusiHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTeprun. 3HaYeHHEe XeMOCHHTEe3a IS )KU3HH Ha 3eMIle.



DHepreTuyeckuii 0OMeH B KieTke. PaciienieHne BemecTB, BbIJCICHHE U aKKyMYJIUPOBAaHUE SHEPTHU B KIETKE. DTambl YHEPreTHIECKOTO
oOmena. I'mukonus. Bpokenue u ero Buubsl. KucimoponHoe oOKHCIeHHE, WIM KI€TOUHOE JbixaHue. OkuciauTenbHoe (GochopHImpoBaHHE.
D¢ dexTHBHOCTD SHEPreTHIECKOro 0OMEHa.

Peakiun marpuuHoro cunresa. ['enetnyeckas napopmarys u JJHK. Peanuszanus renernaeckoit napopmanyu B kieTke. [ eHeTHIecKuit Ko
u ero cBoiictBa. Tpanckpunuus — marpuusbiii cunte3 PHK. Tpancnsauusa — 6uocunTes Oenka. Drtamnsl TpaHcasauuu. KoaupoBanue aMMHOKHUCIIOT.
Pounb pubocom B OGrocuHTe3€e OeiKa.

Hexnerounsie Gpopmel xku3Hu — BUPYCHL. McTtopust oTkpeiTis BupycoB (/1. 1. ViBanoBckuit). OCOOEHHOCTH CTPOEHUS U KH3HEHHOTO ITHKJIA
BUpycoB. bakrepuodaru. bonesHn pacreHuii, )KUBOTHBIX M YEIIOBEKA, BBI3bIBAaGMbIC BHpycaMH. Bupyc mvmmyHoneduuurta yenoBeka (BUY) —
Bo3Oyautens CITNIa. ObpaTHas TpaHCKpUIILINS, peBepTa3za u uHTerpasa. [Ilpodunakrrika pacnpocTpaHeHus: BUPYCHBIX 3a00JIEBaHUIA.

JdemoncTpaumnu:

IToptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsszes.

Tabmuupl u cxembl: «Tunel nuranusy, «Metabonuzmy, «MUTOXOHAPU», «IHEPreTHUECKUN 00MeH», «Xiopormiact», «DoTtocuHTe3y,
«Crpoenue JJHK», «Ctpoenue u ¢pyHkimonupoBanue reHa», «Crunres Oenka», «['enernueckuit Koy, «Bupycs», «bakrepuodarny», «CtpoeHnue u
»u3HeHHbIH nukn Bupyca CITIN/]a, 6akrepuodaray, «Pemmukamms JTHK».

O6opynoBanue: Moaenu-anmiukauuu «Yasoeuune JJHK u tpanckpunuus», «buocunres Oenka», «CTpoeHHe KIETKU», MOAEIb CTPYKTYpPbI
JTHK.

Tema S. PazMHOKeHHe U MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounsrii ki, wim KU3HEHHBIA MUK KieTkn. MHTepdaza u mutos. IIporecchl, mpoTekaromue B uHTepdasze. Permmkanus — peakius
marpuyHoro cuHTe3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH Ha0Op — KapHOTHI. J[WTIJIOWIHBIA W TalUIOWIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomarugsl. [luTonornueckre 0CHOBBI pa3MHOXKECHUS U MHAUBUYAJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3sa. [Iporeccsl, mpoucxosauiyue Ha pa3HbIX CTAAUSIX MUTO3a. bHoJIOrnueckuii CMbICIT MUTO3A.

IIporpammupyemast rudesb KJIETKH — aloITo3.

@®opMbl pa3MHOKEHHUsSI OpPraHM3MOB: Oecrojioe M IoJiIoBoe. Buapl 0ecrnosnoro pa3MHOMKEHHs: [€JIEHHUE HaJBOE, IOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE Pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHUPOBAHHWE OPraHU3MOB, €ro0 3HAUYCHHE TS CEJIEKIIMH.

ITosoBoe pa3MHOXKEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Ctaguu meio3a. [Ipoueccsl, npoucxoasaume Ha ctagusax Meio3a. [loBenenue xpomocoM B Merose. Kpoccunrosep. buonornueckuii
CMBICII M 3HAUYE€HUE MeH03a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE jKese3bl: CEMEHHUKU U SMYHUKHU. OOpazoBaHUE U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj, sSleKIeTka) — criepMaroreHe3 U oporene3. OcoOEHHOCTH CTPOEHMsI AHLEKIETOK M CIIepMaTO30M/I0B.
Onnonoreopenue. ITapreHorenes.

WuanBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHUe, racTpynsnus, opradorenes. IloctamOpuonansHoe pazButHe. THUITBI TOCTAMOPUOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENPSMOe
(mmunHOYHOE). BriusiHME cpesibl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.



Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHS.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «POpPMBI PAa3MHOXKEHHUS OPraHU3MOBY», «J[BOHHOE OIJIOJOTBOPEHHE y IIBETKOBBIX pacTeHHMN», «BereraruBHoe
pa3MHOXXEHHME pacTeHU», «/lenenue kinetku Oakrtepuil», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHEe XpOoMOCOMBI», «KileTOUHBI LMK,
«Perumkanusa [JHK», «Mutosy, «Meito3y, «I[Ipsmoe u HenpsiMoe pazButue», «['ameTorenes y MIECKONUTAIOIINUX U YelloBeKa», « OCHOBHBIC CTAINN
OHTOTI'CHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparbl «CriepMaTo301/Ibl MIEKOIUTAIONIErOy, «SHekIeTka Miekonurarouero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKay, MarHUTHAs MOJIeIb-anTumKanus «/Jlenenne kimetkm», moaens JJHK, Monens MeTadazHoil XpoMOCOMBEI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaboparopHas padota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIpENnapaTax».

JlabopaTtopHnas pabota Ne 4. «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3a1aun reneTuku. Mcropust pa3BuTus reHeTUKU. PoJib HUTOIOTUM U SMOPUOJIOTHN B CTAHOBJICHUH I'eHETH KU. BKiaa poccuiickux
U 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKH. MeTOo/bl TeHETUKH (TMOPHA0JIOrHYeCKUd, ITUTOr€HETUYECKHM, MOJIEKYISPHO-T€HETHUECKUN).
OCHOBHBIE TEHETHYECKHUE TIOHATHS. [ eHeTnyeckas CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMax CKPEIINBAaHUN.

3aKOHOMEPHOCTH Hacle[OBaHUs MPHU3HAKOB, ycTaHoBieHHble I'. Menaenem. MoHormbpuaHoe ckpeuiuBaHue. 3aKkOH eInHO-00pasus
rudpuioB nepBoro nokosieHus. IlpaBuno nomuHHMpoBaHMS. 3aKOH paclieryieHusl nmpu3HakoB. ['mmnorte3za unctorsl ramer. IlomHoe u HemosiHOE
JOMUHUPOBaHUE.

JluruGpuaHoe ckpeniBaHue. 3aKOH HE3aBUCUMOTO Hacjel0oBaHUs NMpu3HaKkoB. L{uToreHeTnuyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBAHHUS.
Ananusupyroniee ckpeniuBanue. Vcrnonb3oBaHne aHATU3UPYIOIIETO CKPEIIUBAHUS IS OTIpeAETICHHsI TEHOTHUIIa OCOOH.

CueruieHHOe HacnenoBaHue Tpu3HakoB. Pabora T. MopraHa mo CIETUICHHOMY HacjeAOBaHWIO TeHOB. HapyiieHue crernjieHus reHoB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpeAesieHne noja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U reTeporaMeTHble OpraHU3MBbl.
HacnegoBanue npu3HaKkoB, CLEIUIEHHBIX € MTOJIOM.

N3meHunBoCTh. Buabl HM3MEHUYMBOCTH: HEHACJIEACTBEHHAss M HacielICTBeHHas. Ponb cpeabpl B HEHACHEICTBEHHOM HW3MEHUYMBOCTH.
XapakTepucTiuka MoAU(PUKAIIMOHHON N3MEHUNBOCTU. BapranronHslii psa 1 BapuannoHHas kpuBas. Hopma peakuuu npusnaka. KonuuectBeHHsie
Y KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoCTBa MOIU(PUKAITMOHHON H3MEHYUBOCTH.

HacnenctBennasi, wiM reHOoTHNUYeCcKas, W3MEHYMBOCTh. KoMOWHATHBHAsS W3MEHUYMBOCTb. MeHo3 U TMOJIOBOM mpollecc — OCHOBA
KOMOMHATHBHOW HM3MEHYMBOCTH. MyTallMiOHHas W3MEH4YMBOCTh. Kitaccudukanus MyTaiuii: reHHble, XpOMOCOMHBIE, reHOMHbIe. YacToTa u
MPUYMHBI MyTaluid. Mytarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HacIeACTBeHHON n3menunBocty H. Y. BaBunogsa.

BHesnepHas HacaeICTBEHHOCTh U N3MEHUUBOCTD.



I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METObI T€HETUKH YEIOBEKA: F€HEATOTHYECKUN, OJIM3HELOBbIN, [IUTON€HETUYSCKUH,
OMOXMMHWYECKUN, MOJCKYISIpHO-TeHeTHYecKuil. COBpEMEHHOE OMpe/e/ieHne TeHOTHUIIA: MMOJTHOTCHOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B
ToM uyHucie ¢ mnomomipio II[[P-ananm3a. HaciencrBeHHbie 3a0ojicBaHUS 4YCJIOBEKA: TI'e€HHbIC OO0JIC3HM, OOJIE3HHM C HACJICICTBCHHOM
IIPEIPacIoIOKEHHOCThIO, XPOMOCOMHBIE OoJjie3HH. CoMaTH4ecKHe U reHepaTuBHble MyTalui. CTBosoBbIe KiIeTKH. [IpuHiumne! 310poBoro odpasa
KU3HU, TAATHOCTUKHU, TPOPWIAKTHKN ¥ JICYCHUS TeHETHICCKUX O0sie3HeH. MeanKo-TeHeTHIeCKOe KOHCYIIbTHPOBaHNE. 3HAYCHUE METUITTHCKOM
TCHETHKH B TIPEJOTBPAIICHNH U JICICHUH TCHETUUYCCKUX 3a00JIEBAHUN YEIIOBEKA.

JdemoHcTpaumnu:

[optpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeer-Pecorckuii, H. 1. BaBuios.

Tabmuupbl U cxeMbl: «MOHOTHOPUIHOE CKPEITMBAHUE M €r0 IIUTOTC€HETHYECKash OCHOBaY», «3aKOH PACHICIUICHHUS U €r0 IUTOTreHEeTUYeCcKast
OCHOBa», «3aKOH YHCTOTHI TameTy, «JlurulOpumHoe ckpenmBanue», «llutomornyeckne OCHOBBI IUTHOPUIHOTO CKpenIuBaHus», «Meiosy,
«B3aumoielicTBiEe aJJIeIbHBIX TEHOB», «[ €HEeTHYeCKHMe KapThl PACTCHHM, JXUBOTHBIX W 4YelloBeKa», «[eHeTuka moja», «3aKOHOMEPHOCTH
HacJeI0BaHus, CIEIMJICHHOTO C ToJIoM», «KapuoTumel yenoBeka M >KHBOTHBIX», «BUIBI M3MEHUMBOCTHY, «MoaudukanmoHHas U3MEHYHUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpymnn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

Ob6opynoBanue: MoAenu-anmiIukauuu «MoHOrubpuaHoe ckpenuBanuey, «HenonHoe nomuHupoBaHue», «IuruOpuaHoe CKpeuuBaHue,
«[lepexpéct XxpoMoCcOM», MUKPOCKON M MHKporpenapar «/lpo3oduna» (Hopma, MyTanii GOpMbl KpbUIbEB M OKpacku Tena), repdapuit «I'opox
MMOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopuass pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPHIHOTO CKPEIIMBAHUS Yy APO30(IIBI Ha TOTOBBIX
MUKpOTMpenaparax».

JlabopaTtopHnas padota Ne 6. «3ydyenrne MmoaupuKaiMOHHONH N3MEHUYMBOCTH, TTOCTPOSHUE BAPUAITMOHHOTO Psi/ia U BAPUAITMOHHON KPUBOW.

JlabGopaTtopHnas pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[IpakTueckas pabota Ne 2. «CocTaBiieHre 1 aHAN3 POJOCIOBHBIX UYEIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexiusi Kak Hayka M Ipolecc. 3apoxACHHUE celleKUUU U jaomecTukanus. Yuenue H. V. BaBuioBa o 1eHTpax MPOUCXOXKACHUS U
MHOT000pa3usi KyJAbTypHBIX pacTeHUl. LIeHTphl MPOUCX0KACHUS JOMAITHUX KUBOTHBIX. COPT, MOPOAa, IITAMM.

CoBpeMeHHbIE METO/bI CeJeKIUU. MaccoBbIi U MHAWBHUyalbHBIH OTOOpPBHI B CENEKLUUU pacTeHH W >KUBOTHBIX. OIEHKa 3KcTephepa.
bnuskopoacTBenHOe ckpenrBanre — tHOpuauHr. Yuctas auaus. CKpelruBaHie YUCThIX TUHUM. ['eTeposuc, wim rudbpuanas cuna. HepoactsenHoe
ckpemuBanue — ayropunuur. Otnanéunas rudpuauzanusa u e€ ycnexu. VICKycCTBEHHBIM MyTareHes3 M MoJydeHHe MOJUIUIONIOB. JlocTkeHus
CEJIEKIIMH PACTEHUIA, )KUBOTHBIX U MUKPOOPTaHHU3MOB.

buoTtexHonorust kak oTpacib Npou3BoAcTBa. ['eHHas wHKeHepus. DTamnbl co3aanus pekomOuHanTHoi JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas wunxenepusa. Kietounble KyabTypbl. MUKpPOKIOHAJIbHOE pa3MHOXEHUE pacTeHuid. KioHHMpoBaHHWE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOrHUecKue 1 aTuueckue mpoodaemsl. MO — reneTnyecku MoIU(GUITUIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:



IToptpersr: H. Y. Basuiios, M. B. Muuypus, I'. JI. Kapnieuenko, M. @. lIBaHoB.

Tabnuie! u cxembl: kapta «L{eHTpbl IPOUCXOKICHHSI 1 MHOTO0Opasusi KyJIbTYPHBIX pacTeHUI», «[1opoibl JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuit», «Otmnanénnas rudpuansanus», «Padotel akagemuka M. @. MBanoBay, «[lomummonmusy, «OOBEKTb OMOTEXHOJIOTUNY,
«KiieTouHbIe KyJIbTYpHI U KIIOHUPOBaHUE», «KOHCTpyHpOBaHUE U NIEPEHOC T'€HOB, XPOMOCOM.

OO6opynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM M KyIbTYPHBIX COPTOB pacTeHui, repbapuil «CenbCcKoXO03sSHCTBEHHBIC
pacTeHus.

JlabopaTopHble U NPAKTH4YeCKUE PadoThI:

Okckypeusi «OCHOBHbIE METO/bI U JIOCTWKEHHS CEJIEKIIMM PACTEHUN U KUBOTHBIX (HA CEJNEKUHMOHHYIO CTAaHIUIO, INIEMEHHYIO (QepMmy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35ICTBO, J1a00OpaTOPUIO arpOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBo1rOLMOHHAS OMOJIOTHS.

[Ipeanochlnku BOZHUKHOBEHUS SBOJTIONMOHHON TEOpUU. DBOTIOIMOHHAS TEOPHs U €€ MECTO B OMOJIOTUH. BiusiHuE 3BOTIOIIMOHHON TEOpUH
Ha pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CeuzerenbcTBa ABOMIONUH. [lameoHTOIOTHYECKHE: TIOCIEOBATEIBHOCTD MOSBICHHS BUOB B MAJICOHTOJIOTHYECKOM JIETOTIUCH, TIEPEXO0THBIC
dhopmel. broreorpaduueckue: cxoAcTBO U paznuuue ¢hayH u GIOp MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJACTBA M PA3JIMYUsl SMOPHOHOB Pa3HbIX BHUAOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBIE, PyIMMEHTApHbIE OPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHM3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTaboJIMYECKHUX MyTell y BCeX OPraHu3MOB.

OpomononHass teopuss Y. JlapunHa. Ilpenmocbuiku BO3HUKHOBEHHUSI JapBUHU3MA. [[BHOKyIMe CHIIbI 3BOJIONMM BHAOB 1O [lapBuHY
(M30BITOYHOE PA3MHOXEHHUE MTPU OTPAHUICHHOCTH PECYPCOB, HEOTIPEIeIEHHAS H3MEHYNBOCTh, 00Pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus sBosonun (CTI) u €€ 0CHOBHBIC MMOJI0KEHHUS.

MukposBontonus. [lonmynsuus kak eIMHNALIA BUAA U SBOTIOLHUH.

JiBuokymue cuiibl ((pakTophl) SBOJIONMM BUAOB B MpUpoje. MyTallMOHHBIN IpoliecC 1 KOMOMHATHBHASA MU3MEHUYMBOCTh. llomynsunoHHbIe
BOJIHBI U Jipeii( reHoB. V30511 1 MUTPALIUAL.

EctectBenHbIit 0TOOp — HanpaBigOMUi GpakTop 3Botonnun. DopMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Borouy. [Ipumepsl nprcnocobiaeHuii y opranuzMoB. ApoMopho3bl U UAHO-aJaN TAI[UH.

Bun u Bugoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA00Opa30BaHus: reorpaduiyeckoe, SKOJIOTHIecKoe.

Makxkpossosmtorusi. Dopmbl 3BoIIONME: GUIeTUYECKas], TUBEPTeHTHAs, KOHBEpIeHTHAs, apasuieiabHas. HeoOpaTHMOCTh IBOIOLINU.

[IpoucxoxaeHue oT HeCcleNUaTu3UPOBaHHbBIX NpeAKoB. [Iporpeccupyromas cnennanu3anus. AJanTuBHAs pagrarus.

JdeMoHcTpanum:

IToprpetsr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Cesepros.



Tabmuiel u cxembl: «Pa3BUTHE OpPraHMYEcKOro Mupa Ha 3emiie», «3apOJBIIIH TTO3BOHOYHBIX JKUBOTHBIX», «ApPXEONTEpUKC», «DopMbl
60pb0BI 3a cymecTBoBaHHe», «EcTecTBeHHBIN 0TOOPY», «MHOTOOOpa3ne COPTOB pacTeHHi», «MHOTO0Opa3ne Mopo KUBOTHBIXY, «llomymsumy,
«MyTanroHHasi U3MEHYHBOCTEY, «ApoMopdo3s», «Mmuoanantamumy, «O0mas aereHepanusy, «JBumxymue cuisl 3Boonuny, «Kapra-cxema
Mapuipyta nyremectBus Y. Jlapsunay, «bopb0a 3a cymectBoBanuey, «lIpucmnocodieHHOCTh opranu3MoBy, «I eorpaduueckoe Bu1000pa3oBaHue,
«DKOJIOTHYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAcKd, HaOOp IUIOJOB U ceMsH, KoJulekuus «lIlpumepbl 3amuTHBIX
MPUCTIOCOONICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABJICHHUS BOJIIOIHNY», 00BEMHAsI MO1eb «CTPOCHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

Bbuoreorpaduueckas kapra Mupa, KoJuteKius «PopMbl COXpaHHOCTH NCKOTIAEMBIX )KUBOTHBIX U PACTEHHUI», MOACIb amuinkanus «llepexpéct
XpOMOCOMY, BIIaXHble Ipenaparbl «Pa3Butue Hacekomoroy», «Pa3ButHe IArymiku», Mukponpenapar «/poszoduna» (Hopma, myranuu (opMsl
KPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BHAOB 110 MOP(POIOTUUECKOMY KPUTEPUIOY.

JlabopaTtopHnas pabota Ne 2. «Onucanue mpucroCcOOJICHHOCTH OPTaHu3Ma M €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME ¥ pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHbIe TPEJCTABICHUS O 3apOKJIEHUM >KM3HH. HaydHble TUMoTe3bl BO3ZHMKHOBEHUS XH3HU Ha 3emiie: aOMOreHe3 U IMaHCIEepPMHUSL.
XuMudeckasi dBOJIONHUsA. AOMOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHX. DKCIMEPUMEHTAIBLHOE MOATBEPKIACHIUE XUMHIECKOU
sBomony. HawanbHble sTansl Ouonormyeckoit spomtoruu. I'mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE
NpoTOKJIETKH. [lepBbie KiIeTkH U uX 3BoMonusA. POPMHUPOBAHHE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paM W nepuoaaMm. Karapxel. Apxeiickas U mpoTepo3oiickas pbl. [laneo3olickas 3pa u €€ mepuosbl:
KeMOpHUHCKUH, OPJIOBUKCKUH, CHUTYPUICKUH, JCBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ MepHuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v e€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTHKa KIMMaTa U TeoJIoTHYecKux npoueccoB. OCHOBHBIE 3TaIlbl HBOJIIOLIMK PACTUTEIHLHOTO U KHUBOTHOTO MUpa. ApoMop(ho3bl y
pacTeHuil u KUBOTHBIX. llosiBIEHUE, pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHm4ecKoro Mupa Kak OTpakeHue 3BOJOLMH. OCHOBHbIE CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMA YeI0BeKa. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBiaeHui 0 MPOUCXOKICHUH YesloBeKa. MeTo bl U3ydeHUs aHTPOIIOT€HE3A.
CxoncTBa M pa3nuyus 4elIOBeKa U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0XKEHNE YEI0BEKa.

JBuxymue cunbl (dakTopsl) aHTpornorenesa. HacneacTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecCTBEHHBINH 00pa3 KHU3HWU,
W3TOTOBJIEHUE OPYIUI TPY/Ja, MBIILICHUE, PEUb.

OCHOBHBIE CTA/IMU U BETBU 3BOJIIOIIMY YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenslid, YenoBek NpsAaMoXoasaiiuil, YeroBek HeaH1epTallbCKUH,
UYenoBek pazyMHbIil. Haxoaku nckomaeMbIX OCTaTKOB, BPeMsI CYILIECTBOBAHUS, 00JIACTh PacpoOCTpaHeHus, 00BEM rOJIOBHOTO MO3ra, 00pa3 JKU3HH,
opyaus.



Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €eBpolneonHas (eBpas3uiickas), HErpo-aBCTpalonIHasl (IKBATOpUAIbHASL), MOHIOJIOMIHAS
(a3maTcko-aMepuKaHCKasi). YepTsl IPUCIOCOOIEHHOCTH MIPEICTAaBUTENEH UETIOBEUECKUX Pac K YCIOBUSIM CyIIECTBOBaHMsI. EMMHCTBO UenoBeuecKux
pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3nukHOBeHUe COJIHEYHON CUCTeMBI», «PasBuTHe opraHMYeckoro mMupa», «PacturtenbHas KieTka», «KuBoTHas
kieTkay, «lIpokapuornueckas kiaeTka», «CoBpeMeHHas CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE aHaATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U
4eJI0BeKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMAJCOHTOJOTHYECKUX HAaXOJOK MPEAKOB COBPEMEHHOTO 4YeJOBEKa», «JpeBHEUIIHE JOAN»,
«/IpeBHue moan», «llepBbie COBpeMEHHbIE TN, «HeT0BEUYECKUE Pachl».

Ob6opynoBanue: Myisbku «lIpoucxoxienue yenoBeka» (OIOCTbI aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAaHAePTaIblia, KPOMAaHbOHIIA), CIIEIKH
WM W300paXkeHUs] KAMEHHBIX OpYyIUil IEpBOOBITHOIO YeJIoBeKa (KaMHU-4YOMIEpsl, pyOuia, ckpebia), TeOXpoHOIOrn4eckas Tabauna, KouIeKIus
«DOpMBI COXPAaHHOCTH HCKONAEMBIX JKUBOTHBIX M PACTEHUI».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpaxTrueckas padota Ne 1. «/3yueHue uckonaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHs «IBOIOIUS OPTAaHUYECKOTO0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WU KPAaeBEIIECKUN My3el).

Tema 3. Opranusmbl U OKpPY:KalOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1auy 1 pa3eibl SKOJIOTMU. MeToabl SKOJIOTMYECKUX UCCIIEI0BAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.

Cpenpl oOuTaHusl OPraHU3MOB: BOJ/IHAs, HA3EMHO-BO3/AYyIlIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Oxosornueckue Qaktopsl. Kinaccudukaruss 3K0JIOTHYeCKUX (HaKTOpOB: aOMOTHYECKHE, OMOTHUYECKHE M aHTpoINoreHHbie. JleficTBue
9KOJIOTMYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

Abuotuueckue (akTophl: CBET, TeMIepaTypa, BiaxHocTh. @ortonepuoausm. [Ipucnocolnenust opraHu3MoB K JEHCTBUIO aOMOTHYECKUX
(dakropoB. buonornueckue puTMBI.

buotnueckue ¢akropsl. Bumpl OHMOTHYECKMX B3aUMOJCHCTBHI: KOHKYpPEHIIUS, XMIIHUYECTBO, cMMOMO3 U ero ¢opmel. [lapazutusm,
Koomepalus, MyTyalu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxXJI€OHMYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OMOTHYECKHX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKHU Nonyasiuuu. OCHOBHbBIE MOKAa3aTEIN MOMYJSIIUU: YUCIEHHOCTb, INIOTHOCTb, POKIa€MOCTh, CMEPTHOCTD,
MPUPOCT, MUTpALIMS. JMHAMHUKA YMCIIEHHOCTH NOMYJISILUU U €€ PeryJisiusl.

JdemMoHcTpanum:

[Toptpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmuier u cxembl: kapta «[Ipuponubie 30HBI 3emmm», «Cpenbl oOuTaHus oOpraHusMoBy», «Dortomepuoansmy», «llomymsumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIINU HHPY30pUH-TYhenbKny, «[IuieBbie memm.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:



JlaboparopHuas padota Ne 3. «Mopdooruueckrne 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JIaGopatopHnas pabota Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T TUIOTHOCTH MOMYJISILMNA Pa3HBIX BUIAOB PACTCHHUI».

Tema 4. CooO1ecTBa U IK0OJIOrHYeCKHE CHCTEMBI.

Coo0mecTBO opranu3MoB — OnoreHo3. CTpyKTypsl OHOLIEHO3a: BUIOBAsA, IPOCTPAHCTBEHHAs, Tpodudeckas (TumeBas). Buapl-mnoMUHAHTEIL.
Cgs13u B OUO1IEHO3E.

Okosorndyeckue cucreMbl (dkocuctembl). [lonsaTne 00 skocucreme u OuoreorneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI:
MPOYIIEHTHI, KOHCYMEHTBI, PeAYIICHThI. KpyroBopoT BEImecTB U MOTOK SHEPTUU B dKocucTeMe. Tpoduyeckne (MUIIEBBIE) YPOBHHA KOCHUCTEMBI.
[Mumesbie e U cetr. OCHOBHBIE TOKa3aTeNM 3KOCUCTEMBI: OMoMacca, MPOIYKIUs. DKOJOTHYECKUE MUPAMHIBI: TMPOTYKINH, YUCIEHHOCTH,
6uomaccel. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTh, CAMOpPETYJsius, pa3BuTHe. Cykieccus.

[TpupotHBIE SKOCHUCTEMBI. DKOCHCTEMBI 03€p B peK. IKOCUCTEMA XBOWHOTO MJIH MIMPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBL. YPOOIKOCHCTEMBI. bHonorndeckoe M XO3sIMICTBEHHOE 3HAYEHHE arpodKOCHCTEM |
ypOOdIKOCHCTEM.

buopasnoobpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHue OHOJIOTHYecKoTo pa3HooOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB u crpykrypa ouochepsi. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH
Oorocdepsl Kak TJI00AIbHON AKOCHUCTEMBI. JInHaMr4ueckoe paBHOBECHE U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTs 1 OMOre0XMMHUECKHE IUKIIBI AJIEMEHTOB (Yriaepoja, a30Ta). 30HaAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3eMin. AHTpOINIOTeHHBIC H3MEHEHUs B Onocdepe. ['modampHbIe 3KOJIOTHUECKHE MTPOOIIEMBI.

CocymectBoBanne mnpupoabpl W denoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3uss Kak OCHOBa YycTowumBocTH Ouocdepsl. OcHoBa
PaIMOHAIBLHOTO YIIPaBJICHUs IPUPOJHBIMU PECYPCAMU U UX UCHOJIb30BaHue. JlocTrykeHns: OMOJIOTUH U OXpaHa MIPUPOIBI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuips! u cxemsl: «llumessie nenu», «buoneHos3: coctas u cTpykTypay, «IIpupoansie coobiectBay, «Llenu nuranus», « JKogoruyeckas
nupamuna», «buochepa m dyemoBek», «IKocucTeMa MIUPOKOIMCTBEHHOTO Jeca», «IKOCHUCTeMa XBOWHOro Jjeca», «buolueHo3 BogoéMay,
«Arpouenos», «l[IpumepHbie aHTPONIOreHHbIE BO3JIEHCTBUS HA MPUPOIY», «BakHellllne UCTOUHUKU 3arps3HeHHs] BO3ayXa U TPYHTOBBIX BOIY,
«[louBa — BakHeWmIass cocraBisomas Ouocdepsl», «DakTopbl Aerpanauuu mousy, «llapHukoBblil >PdexT», «DaKkTopbl PagMOAKTUBHOIO
3arpsizHeHus ouocdepri», «O0mas crpykrypa ouocheps», «Pacnpocrpanenue xu3nu B onochepe», «O30HOBBIN 3kpaH Ouochepsl», «Kpyrosopor
yriaepoaa B ouocdepe», «KpyroBopot a3oTa B pHpOAL».

O6opynoBanue: Mojenb-aniumkanusa «Tunuyaeie OUOIEHO3b», Tepbapuit «PacTuTenbHble cooOmiecTBa», KoJuleKuuu «buoieHos,
«Bpenutenu BaKHEHIIMX CEIbCKOXO3SHUCTBEHHBIX KYIbTYp», repOaphul M KOJUJICKIMH PACTEHUN W KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM
9KOJIOTHYECKUM TpynnaM oaHoro Buja, Kpacnas kaura Poccuiickoit denepariy, n300pakeHUsl OXpaHsIeMbIX BUIOB PACTEHUH U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA BA30BOM YPOBHE CPEJJHEI'O
OBLIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycTaHaBIMBarOTCS TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS 00YUarOIIMMUCS POTPaMM CPEHET0 00111eTr0 00pa30BaHus:
JIMYHOCTHBIM, MCTAITPCIAMETHBIM 1 TPCIMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType /NMUYHOCTHBIX pe3ylbTaTOB OCBOEHHS IpenMera «buosiorus» BbLAEIEHBI CIEAYIONIME COCTaBISAIONIME: OCO3HAHHE
00y4arOUIUMUCS POCCUMCKON I'pa)1aHCKOW MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CaMOOIIPEIEICHHIO, Halluune
MOTHBAIMM K OOY4YEeHHIO OMOJIOTHMHM, LEJIECHAINIPaBICHHOE Pa3BUTHE BHYTPEHHHMX YOEXJEHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LEHHOCTEH U
HUCTOPUYECKUX TpaJuLUN pPa3BUTUS OMOJIOIMYECKOTO 3HAHHUS, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIMXcs PYKOBOJICTBOBATHCS B CBOEH
NEeSITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKaMH, MPUCYIIMMH CHUCTEME OHOJIOrMYecKOro 00pa30BaHUs, HAIMYHE 3KOJOTHYECKOTrO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHHUsS mpenMmera «buonorus» pocTurarorcs B €JUHCTBE Y4eOHOM M BOCHUTATENBHOW JAEATEIHHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOuiecTBe MpaBWJIaMd M HOpMaMu MOBEIEHMSI M CIIOCOOCTBYIOT MpolleccaM CaMOIO3HAHMS, CaMOBOCHUTAHMSI M CaMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIUM JUYHOCTH, NAaTPUOTH3MA, YBAXKECHUSA K 3aKOHY U NPaBONOPSJKY, YEIOBEKY TPyAa M CTapIIeMy IOKOJIEHHIO, B3aHMHOIO
yBa)K€HUs, OEPEKHOTO OTHOUIEHUS K KyJbTYPHOMY HAcCJIE€UIO U TPaJAULIUsAM MHOTOHAIMOHAIBHOTO HapoJa Poccuiickoit @enepaunu, npupoae u
OKpY»Karolleu cpene.

JIMuHOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro mnpenmera «bHOJIOrHs» NOJKHBI OTPakaTb FOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS
PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHUEHTALUM, MO3UTUBHBIX BHYTPEHHHX
yOeXIEHUH, COOTBETCTBYIOIUX TPAAULIMOHHBIM IIEHHOCTSAM POCCHUICKOro 0OLIECTBA, pACUIMPEHHE )KU3HEHHOTO ONbITA U OIbITA JIEATEIbHOCTH B
IIpolecce pean3alui OCHOBHBIX HAIIPABJIECHUH BOCIUTATEIbHOMN AEATEIILHOCTH, B TOM YHMCJIE B YaCTU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKJAHCKOH MO3UIMK 00yJaroIIerocs Kak akTHBHOI'O M OTBETCTBEHHOT'O YJ€HA POCCUHCKOro 0OLIEeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 003aHHOCTEH, yBaK€HHE 3aKOHA U IPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NESATEIBHOCTH NPHU CO3/aHUM YUYE€OHBIX NPOEKTOB, PELUICHUM Y4EOHBIX W IO3HABaTEJbHBIX 3a/ad,
BBITMIOJTHEHUH OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;

YMEHHUE YYMUTHIBaTh B CBOMX JCUCTBUSAX HEOOXOJAUMOCTb KOHCTPYKTMBHOTO B3aMMOJAEHCTBHS JIIOACH C pasHbIMH YOEXKJICHHUSIMH,
KYJIBTYPHBIMHU [IECHHOCTSIMHU U COLIMAJIBHBIM MOJIOKEHUEM;



TFOTOBHOCTb K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIIIOJIHEHHS Y4EOHBIX, IO3HABATEJIbHBIX M MCCIEA0BAaTENbCKUX 3aj]ad,
YBOKUTEIBHOTO OTHOIICHUS K MHEHHIO ONIIIOHEHTOB MPH 00CYXACHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKaAHUS;

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPpUOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON TP TaHCKOH MICHTHYHOCTH, TATPHOTH3MA, YBAKEHHS K CBOEMY HApO/y, YyBCTBA OTBETCTBEHHOCTH TIEPET
PouHoi, roprocTu 3a cBoM Kpal, CBOX0 PouHy, CBOM SA3BIK M KYJIBTYPY, IPOLIIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOLIEHHE K IPHUPOJHOMY HACIeIUI0 M IMaMATHUKAM IPUPOJblL, AOCTHKEHHAM Poccun B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUNCKUX YUYEHBIX B CTAHOBJIEHHWE U Pa3BUTHE OMOJIOTHH, IOHUMaHMs 3HAUYE€HUs OMOJIOTUM B MO3HAHUU
3aKOHOB IIPUPO/IbI, B ’KU3HU YEJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

ujeiHast yoex1EHHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro CyAbOy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIIeHNUs, OpPUEHTUPYSACh HA MOPaIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOJIUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEH CEeMEMHON XHU3HU B
COOTBETCTBUU C TPAAULHIMHU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYyYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHUM;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IPOSBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMUPOBAHUS KYJIbTYPbI 310POBbS M IMOLMOHAJILHOT0 0JIATONIOTy M

MOHUMAaHHE M peau3anus 3J0poBOro u 6e3omnacHoro o0Opasza *KHU3HU (30pOBOE MUTAHUE, COOJIOJCHINE TMTMEHUYECKUX MPABUI U HOPM,
cOaaHCUPOBAaHHBIN PEKUM 3aHATUH U OTIBIXA, pEryisipHas pu3nveckasi akTUBHOCTD), OEpexKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH IIPABIII MHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEACHUS B CUTYaIIHUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU
JIIOCH

OCO3HaHHWE MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KypeHHS);

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Io0ue;



TOTOBHOCTh K aKTHBHOM JEATEIBHOCTU TEXHOJOTHYECKOW M COLMAIBHOMN HAINpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJIHATh TAKYIO IS TEIbHOCTB;

MHTEpEC K pa3iuyHbIM cdepaM NpoQecCHOHANBHON NEesITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccun u
peann30BBIBaTH COOCTBEHHBIE KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO 1 CaMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UICTOYHUKY KH3HHU Ha 3eMIie, OCHOBE €€ CyIIIeCTBOBAaHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOH KYJIBTYpBI: TPUOOPETEHUE ONBITA IIAHWPOBAHUS MMOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX TOCIIEICTBHIA
JUISl OKPYKAKOIIEH CpeJibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCHOJIB30BaTh NpuoOpeTaeMble TPU W3YYEHHHM OWOJOTHHM 3HAHWS WM YMEHHUS TPHU PEIIeHUH TpoOJieM, CBSI3aHHBIX C
panroHaTBFHBIM TPUPOIOTIONIH30BAHUEM (COOIOICHHIE TTPABUJI MMOBEICHUS B PUPO/IE, HATIPABICHHBIX Ha COXpAaHEHNE PABHOBECHS B DKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HETPUATHE [EHCTBHH, NMPUHOCAIIMX BPEI OKpYXKAloIIeHd MPHUPOTHOW Cpele, YMEHHE NpPOTHO3MPOBATH HEOIArOTpHUSTHHIC
HKOJIOTUYECKHUE TIOCIEACTBHS PEANPHHIMAEMBIX TEHCTBUH M MTPEIOTBPAIATh UX;

HAJIMYHE Pa3BUTOTO DKOJIOTHYECKOTO MBIIIJICHHUS, 3KOJOTHYECKONH KYIbTYpPHI, OIBITA JESATEIHHOCTH HKOJIOTHYECKOH HAIpaBIEHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS MMM B ITO3HABATEIBHON, KOMMYHUKATHBHOW W COIMAIBHOMN MPAKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTHYECKOU
JeATeIbHOCTH YKOJIOTHYECKOM HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

C(POPMHPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUSl HAayKM U OOLIECTBEHHOM NpPaKTUKH,
OCHOBAHHOTO Ha JMAJore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MHpE;

COBEpPILEHCTBOBAHUE A3bIKOBON M YUTATEIILCKOMN KyJIbTYphl KaK CPEJCTBA B3aUMOAECHCTBHSI MEXTy JIFOJbMU M [TO3HAHUS MUPA;

IIOHMMaHUe cneuuduku OMOJIOTUM KaK HAayKH, OCO3HaHHs €€ poJid B (JOPMHUPOBAHUU PALMOHAIBHOIO HAayYHOI'O MBIIUICHHS, CO3JaHUU
LIEJIOCTHOTO MPEJICTABIEHUS 00 OKPYKAIOLIEM MHUPE KaK O €JMHCTBE IIPUPO/bI, YeJIOBEKa M OOLIECTBA, B IOZHAHUU NPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHnH Npo0sieM COXpaHEHUs IPUPOJAHOTO PaBHOBECHS;

yOex1IEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJIsl COBPEMEHHOW LIMBMIIM3ALUU: 0OECIeYeHNss HOBOI'O YPOBHS Pa3BUTUS MEAMLMHBI, CO3JaHHE
NEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pellaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MOMCKA MyTeH BbIX0JA M3 INI0OATbHBIX
HKOJIOTUYECKUX IMpoOsieM M obecredeHus mepexosia K yCTONUMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHHMIO NPHPOJHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJIyYeHUH OMOJIOTHYECKUX 3HAHUH B 1IEJISX MOBBIIIEHUS 001N KYJIbTYphl, €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK
COCTaBHOM YacTH (pyHKIMOHAIBLHOM IpaMOTHOCTH 00yyaromuxcs, (GopMUPyeMOi IpH U3y4eHUH OMOJIOTHH;



MOHMMaHHUE CYIIHOCTU METOJIOB TIO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIB30BATH MOJydaeMble 3HAHUS IS
aHan3a U OOBSICHEHUS SBJICHUI OKPYXAIOIIET0 MUPa U IPOUCXOSIINX B HEM U3MEHEHHI, YMEHHE JIeaTh 000CHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHHO MCIIOJIE30BATh OMOJIOTUYECKHIE 3HAHUS JUIS PEIICHHUS MTPOOJIEM B PEaIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHUE [IEHHOCTH Hay4YHOM AESITEIBHOCTH, TOTOBHOCTh OCYIECTBIISATH IPOCKTHYIO U UCCIEA0BATENIBCKYIO IEATEIbHOCT NHINBUYaJIbHO
U B IpynIe;

TOTOBHOCTH M CIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY HOJYYEHHUIO HOBBIX 3HAHUH IO OMOJIOTHHU B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yiabTaThl OCBOECHUS yueOHOro mpeamera «buosorus» BKIIOYAIOT: 3HAUYMMBbIE A (OPMHUPOBAHMUSI MHPOBO33PEHMS
oOyyarouuxcs MEeXIUCHUILTMHAPHBIE (MEXIpeIMETHbIE) OOIIeHayYyHbIe MOHATHS, OTPaXKaloU[Ue ILEJOCTHOCTh HAay4yHOM KapTHHBI MHpa U
crenu(puKy METOJIOB MO3HAHMS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sSBJIIEHUE, IPOLECC, CUCTeMa, Hay4dHbIH (axT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEIOBaHNE, HA0II0IeHIE, N3MEPEHUE, SKCIIEPUMEHT U IPYr'UX), YHUBEpPCAJIbHbIE yueOHbIe
nercTBus (Mo3HaBaTeNbHbIE, KOMMYHHUKAaTHBHBIE, DETYISTHBHBIE), oOecrneunBarome ¢GopmMupoBaHue (GYHKIHOHAIBHOW TIpaMOTHOCTH U
COLIMANIbHOW KOMIIETEHLIMH 00Y4YarolnXcsl, CIOCOOHOCTh 00yUYaroUIMXcs MCHOJIb30BaTh OCBOCHHBIE MEXAUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HaHUS U yHUBEpCaIbHbIC YUeOHbIE IEHCTBUS B IIO3HABATEIILHONW U COLIMATIBLHOMN MPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OCBOSHHSI IPOrpaMMbl CPEAHEro 001ero 00pa3oBaHUs JOKHBI OTPAXKATh:

OnJaieHHe YHUBEPCAJIBHBIMH Y4eOHBIMH NO3HABATEIbHBIMH 1CHCTBHAMM:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOATEJIBHO (POPMYIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IIPU OCBOCHUM 3HAHUM NMPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHAJINM3a, CUHTE3a, CPaBHEHHUs, KiIacCU(pHUKalMU, 000O0IIeHus),
pacKpbIBaTh CMbICIT OMOJIOTMYECKUX MOHATHH (BBIACATH UX XapaKTepHbIE PU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU MOHATUSAMN);

OIpeNeNATh LIeU JeSTEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTD PE3YJbTaThl J€ATEIbHOCTH C IOCTABICHHBIMU
LEJIAMU;

UCIOJb30BaTh ONOJIOTHYECKUE TTOHATHS /11 00bsICHEHHs (PAKTOB U SABJICHUN )KUBOM TPUPOIBI;

CTPOMUThH JIOTHUECKUE DPACCYXKAEHUS (MHIYKTUBHbIC, ACAYKTUBHBIC, I10 aHAJOTUM), BBISABIATH 3aKOHOMEPHOCTHM M IPOTHBOPEUYUS B
paccMaTpUBaeMbIX ABJICHUX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHMUS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE CPEJICTBA AJIS IPEACTABICHUS CYLIECTBEHHBIX CBSA3EH U OTHOILIEHUH B M3y4aeMbIX OMOJIOTUYECKUX 0OBEKTaX,
a Tak)Ke MPOTUBOPEUNI Pa3HOTO POJA, BBISBIECHHBIX B PA3IMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IJIaH pelIeHns IpoOIeMbl ¢ yIETOM aHaIN3a UMEIOIIKXCS MaTepUaAIbHBIX U HEMaTepUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LENSM, OLICHUBATh PUCKH MOCIEICTBUMN NEATENBHOCTH;



KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX PCAJIbHOI'0, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHﬁ;
Ppa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHHUU JKU3HCHHBIX Hp06JICM.
2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHS:

BIIQJICTh HAaBBIKAMHU YUCOHO-HCCIICIOBATEIIBCKOW ¥ IPOCKTHOW JIEATCIIBHOCTH, HABBIKAMH pa3pelieHusi MmpoOeM, CIHOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY MCTOA0B PCIICHUSA MPAKTHYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHU,

HCII0JIB30BATh PA3JIMYHBIC BHUAbI ACATCIbHOCTU IO IMOJYYCHHWIO HOBOI'O 3HAHHUA, €TO MHTCPHPCTALUU, Hp606pa3OBaHI/IIO " IIPUMCHCHUIO B
y‘-Ie6HI)IX CUTyallusiX, B TOM YHCJIC IIPpHU CO3JJaHUN yLIC6HI)IX N COUAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTI) Hay‘IHI:IfI THUII MBIIIIJICHUS, BJIaACTh HaquOﬁ TepMI/IHOHOFHCfI, KJIFOYCBBIMHU ITOHATUAMU U METOAaMMU,

CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON JEATEILHOCTH U )KU3HEHHBIX CUTYAIIMSIX;

BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3HM W AKTYAJIM3UPOBATH 3adady, BBIABUTIATb THUIIOTC3Y eé peuiCHusd, HaXOAWUTb APTyYMCHTBI IJId
JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUM, 33]]aBaTh MTAPaAMETPhI U KPUTESPHH PEIICHHUS,

AHAJIIM3UPOBATD MOJIYYCHHBIC B XOA€ PCHICHUA 3ada4U pE3YJIbTaTbl, KDUTHYCCKH OLICHHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUEC
B HOBBIX YCIIOBHAX;

JaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATH HpHO6p€TéHHBII>i OIIBIT,

OCYIIECTBIISITH IIeJICHAIIPABIICHHBIH IMOMCK IEPEHOCa CPEACTB U CIIOCOO0B JICHCTBUS B MPO(HECCHOHAIBHYIO CPeay;

YMETh NEPECHOCUTD 3HAHHW B ITO3HABATCIIBHYIO U ITPAKTHYCCKYIO oOiactu KU3HEACATCIBHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WUJIEH, MIPEAJiaraTh OpUruHajIbHbIE MOJXO0/bl U PEIICHUs, CTABUTh MPOOJIEMBI U 331a4H, OMYCKAIOUIUE albTePHATHBHbIE
pelIeHHUs.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHMOPMAIHU (TEKCTe Y4eOHOTO MOCOOUsI, HAYYHO-TIONYJISIPHON JTUTepaType, OMOJIOTHUECKUX
CIIOBapsiX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0azax JaHHBIX, B VHTepHeTe), aHaIM3UpoBaTh HH(POPMALMIO PA3IUYHBIX BUAOB U (QOpM
MIpe/ICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3alpoChl U MPUMEHSTH Pa3IMYHbIe METOJAbl MPHU IMOHCKE W OTOOpe Ouonoruueckoil mHdopmanuu, HEOOXOIUMOW s
BBITIOJIHEHUS Y4eOHBIX 3a7a4;

MpHOOpeTaTh OMbBIT HCHOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO
WCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUpATh ONTUMAJIBbHYIO (OPMY MpeCcTaBleHUs Onosiornueckoi nHhopManuu (cxeMbl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI,
PUCYHKHU U JPYToe);

MCII0JIb30BaTh HAYYHBIH S3BIK B KaYECTBE CPENICTBA MPHU paboTe ¢ Ouonornueckoi nudopmanmen: NpUMEHITh XUMHYECKUe, (PU3NYECKUE U
MaTeMaTH4eCKUe 3HAaKU M CHUMBOJIBI, (OpMyNbl, abOpeBHATypy, HOMEHKIATypy, UCIOJIb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJMNYECKHE
CpeICTBa HATJSAHOCTH;

BIIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHMOpMaIK, HHHOPMAITMOHHON 0€30MacCHOCTH JTHYHOCTH.



OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHY /1€liCTBUSAAMM:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(hepax »KU3HU, aKTUBHO yJaCTBOBATh B AMAJIOTE WIH TUCKYCCHH TI0 CYIIECTBY 00CYK/1aeMOM TEMBI
(ymMeHwme 3a1aBaTh BOIIPOCHI, BEICKA3bIBATh CY)KJICHHSI OTHOCUTEIILHO BBITIOJIHEHHS ITPEAJIaraeMou 3a/1auu, yYUTHIBATh HHTEPECHI U COTJIACOBAHHO CTh
MO3UIINH IPYTrUX YIACTHUKOB JIUATIOTA WU JUCKYCCHU);

pacrno3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIIEHNS, TOHMMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX
CUTYaIui, YMETh CMSIT4aTh KOH(IUKTHI K BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CITIOCOOAMHM OOIICHUS U B3aMMOICHCTBHSI, IOHUMATh HAMEPEHHUSI JPYTUX JIFOJIEH, MPOSIBIIATh YBAKUTEILHOE OTHOIIICHHUE
K cOOeCeIHUKY U B KOPPEKTHOU dopme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JOTUYHO U3JIAraTh CBOKO TOUKY 3pEHUS C HCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

TMOHUMATh M UCTIOJIB30BATh MIPEUMYIIIECTBA KOMAHIHOM U MHIMBUIYAJIbHOU paOOTHI MPHU PEIICHUN OMOJIOTUUECKOM MpoOsieMbl, 000CHOBHIBATH
HEO0O0XOMMOCTh MPUMEHEHHS TPYIIOBBIX (hOPM B3aUMOICHCTBHUS MPHU PEIICHUN yueOHOH 3a1auH;

BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JICUCTBUH C YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEHN KaXJOTO YjieHA KOJUICKTHBA;

MPUHUMATh 1EIN COBMECTHOW NESITEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHUPOBATH JEHUCTBUSA MO €€ JITOCTHKEHHUIO: COCTAaBIISThH ILUIAH
JEHCTBUM, pactpeiesATh POJIK ¢ y4ETOM MHEHUN YYaCTHUKOB, OOCYXKJIAaTh PE3YJIbTaThl COBMECTHON paOOTHI;

OIIEHMBATh KAU€CTBO CBOETO BKJIAJa M KaXKJ0TO YUaCTHUKA KOMAaH/ bl B OOIINI pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UACH C IMO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE IOBEIEHUE B PpA3UYHBIX CHUTyalUsX, HPOSBISATH TBOPYECTBO U BOOOpaxkeHHE, OBITh
VHULIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMMU:

1) camoopraHu3zanus:

HCI0JIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISBICHHS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U y4EOHBIX CUTYaLIUAX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IeJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX JIGHCTBUSX U MOCTYIKAX MO OTHOUICHHUIO K KUBOM
MIPUPOJIE, CBOEMY 3I0POBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIATH MPOOJIEMBL, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H B
00pa30BaTeNbHON IEATEIBHOCTH U dKU3HEHHBIX CUTYaIHUSIX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PEIICHUS TPOOIEMbI ¢ YUETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHU;

J1aBaTh OLEHKY HOBBIM CUTYallUsM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MTPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;



CocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHHIO MIMPOKOH SPYIUIMH B PAa3HbIX O0JAacTAX 3HAHHWH, TOCTOSHHO TOBBIIATH CBOU
00pa3oBaTeNbHBINA U KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQJICTh HABBIKAMU IMO3HABATEIBHON pepIeKCHH KaK OCO3HAHUSI COBEPUIAEMBIX NEHCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTATOB H
OCHOBAHHUH, HCIIOJIL30BATh MPUEMBI pe(ICKCHH IS OLIEHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMAaTh MOTHBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILUH JIPYrOro YeJIoBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHsbie pe3ynbTathl ocBoeHus nporpammbl COO no Ouosiornu Ha 6a30BOM YpOBHE BKJIIOYAIOT cHEUpUUECKHE 1715 yueOHOTo IpeaMeTa
«buonorus» Hay4yHbIE 3HAHMSI, YMEHHSI U COCOOBI EHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMK U MPeoOpa30BaHUIO 3HAHUN, BUJIBI IEATEIHHOCTH IO
MOJIy4YE€HUIO HOBOTO 3HAHMSI M PUMEHEHUIO 3HAaHUM B Pa3IMUHBIX Y4eOHBIX CUTYAIUX, a TAK)KE B pealbHbIX )KU3HEHHBIX CUTYAIUX, CBA3aHHBIX C
6uonorueil. B mporpamme nmpenMeTHble pe3yabTaThl IPEICTaBICHBI 10 rojiaM 00ydeHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenMeTa «buonorus» ¢ 10 knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIK OMOJIOTUU B CHCTEME Hay4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS, O BKJI/I€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJCpKAHUE OMOJOTMYECKHX TEPMHHOB M TOHSTHI: *U3Hb, KJIETKAa, OPraHu3M, MeTaboiu3Mm (0OMEH BellecTB U
MpEeBpAIllEHUE DSHEPruu), roMeocTa3 (caMOperyssilus), YpOBHEBas OpraHu3alds KHUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PEHpOAYKIHS),
HAaCJEeACTBEHHOCTh, U3MEHUYHUBOCTD, POCT U Pa3BUTHUE;

YMEHHE U3J1araTh OMOJOTHYECKIE TEOPHH (KIETOUHAs, XPOMOCOMHAsI, MyTaIllMOHHAsI, [IEHTPaJIbHAs I0TMa MOJIEKYJISIPHOI OHOJIOTHH ), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 eHTpax MHOrooOpasusi U MPOUCXOXKACHUS KyIbTypHbIX pacteHuil H. U. BaBunosa),
ONpeENATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yYMEHHE BIIa/IeTh METOJaMH HAyYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJICHHE U OMKUCAaHUE KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUMN, OpraHu3alus
U TIpoBeleHHE OWOJIOTMYECKOTO SKCIEPHUMEHTA, BBIABUKCHHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXKIY HCCIEIyeMbIMU BEITUYHMHAMU,



OOBSICHEHUE TIOYYCHHBIX PE3yJIbTaTOB, HMCIIOJIL30BAHHBIX HAYYHBIX NOHATUH, TEOPUIl M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HAa OCHOBAHUHU
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIENIATH CYLUIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHOT, OJJHOKJIETOUHBIX U MHOIOKJIETOUYHBIX OpraHU3MOB,
0COOEHHOCTH MPOIECCOB: OOMEHA BEIIECTB M NPEBPAICHHUS YHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M IHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIUI0OJJOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUYaJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOT'€HE3);

YMEHHUE TPUMEHSTD MOJTyYeHHBIC 3HAHUS ISl OOBSCHEHHS OMOJIOTHUYECKHX MPOLIECCOB U SBJICHUH, IS IPUHATHUS IPAKTHUECKUX PEHICHUHN B
MIOBCETHEBHOM KHU3HH C IIEJIBbI0 00ecrieueH s 0€30MaCHOCTH CBOETO 3J0POBBS U 3/I0POBBsI OKPYKAIOMINX JIFO/IEH, COOIIOICHUS HOPM TPAMOTHOTO
MOBEACHHUS B OKpYXKalolled NpUPOTHOM cpele, NOHMMaHUE HEOOXOJUMOCTH MCIIOJIb30BaHUs JOCTHOKEHMH COBPEMEHHOW OHOJIOTMH U
OMOTEXHOJOT UM Il pallMOHAIBHOTO MIPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh 3J€MEHTAapHble T€HETUYECKHE 3a7auyd Ha MOHO- W JUTHMOpHIHOE CKpEIlMBaHHE, CLEIJIEHHOE HAacJel0BaHUE, COCTABISATh
CX€Mbl MOHOTHOPHIHOTO CKpEUIMBAaHUS IS PECKa3aHusl HAaCIeOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BbIOJIHATH 1a00paTOPHBIE U PAKTHUUECKHE pabOThI, COOI0IATh MTpaBuiIa MU padoTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTUYECKU OIIEHUBATh U UHTEPIPETUPOBATh HH(GOPMAIIHIO OMOJOTHYECKOTO COAeP KaHUsI, BKIIFOUAIOUTYIO TICEBJ0OHAYYHbIEC 3HAHUS
U3 pPAa3IMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(OpPMAalMM, HAYYHO-TIOMYJISPHBIE MaTepuaibl), ITHUYECKHE AacCHeKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COO0IIEeHNs, 0000111ast OMOJIOTHYECKYI0O MH(POPMAIUIO U3 HECKOJIBKIX UCTOYHUKOB,
IrPaMOTHO MCHOJIB30BaTh MOHATUHHBIN anmnapat OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO NpeaMeTa «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OHMOJIOTUH B CHCTEME HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJ€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OHOJOTMYEeCKUX TEPMHUHOB W TMOHATHM: BUJA, MOMYJISIHS, T'€HO(MOH], ABOJIOLHUSA, IBUKYIIHE CHUIIBI
(axTophl) 3BOIIOLKH, TPUCTIOCOOIECHHOCTH OPraHU3MOB, BI1000pa30BaHKe, IKOJOTHYeCKUe (PaKTOPhI, FKOCUCTEMA, TPOIYIICHTbI, KOHCYMEHTHI,
PEeAYLIEHTHI, IIeNH MUTaHUs, SKOJOTru4ecKas mupamuia, ouoreoreHos, ouocdepa;

yMEeHHE Wu3Jarath Ouojorumyeckue Tteopuu (dBositonMoHHass Teopus Y. JlapBuHA, CHHTETHYECKass TEOpPUS OSBOJIOIMH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoapiieBoro cxojactBa K. M. bapa, yepenoBanus riaBHbIX HanpaBiieHUW U myTeit sBomronuu A. H. CeBeprioBa, yueHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIa/IeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJICHHE U OMKUCAHUE KUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUMN, OpraHu3aius
U TpoBeAeHHE OHOJIOTUYECKOTO SKCIEPUMEHTA, BBIABI)KCHHWE THUIOTE3bl, BBISBICHHE 3aBHUCUMOCTH MEXKIY HCCIEAYyEeMbIMH BeIMYUHAMH,
00BsICHEHHE TOJYYCHHBIX PE3ylbTaTOB, HCIOJIF30BAHHBIX HAyYHBIX MOHSTHHA, TEOPUH U 3aKOHOB, YMEHHE JeNaTh BHIBOJbI Ha OCHOBAaHUH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATh CYLIECTBEHHBIE NPHU3HAKK CTPOEHUS OMOJIOTMYECKMX OOBEKTOB: BMJOB, MOMYJISALMH, MPOAYLEHTOB, KOHCYMEHTOB,
PEeyLIEeHTOB, OMOT€0IIEHO30B U YKOCUCTEM, 0COOEHHOCTH MPOLIECCOB: HACIECTBEHHOW N3MEHUNBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHus,



MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS IKOJOTHUECKUX (PAKTOPOB HAa OPraHM3MBI, MEPEHOCA BEIIECTB M MOTOKA PHEPTUU B IKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHH B HKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHYECKHX IIUKIOB B Onocdepe;

yMEHHUE MMPUMEHATh MOJIyYeHHbIC 3HAHUS U OOBSCHEHUsI OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, JUIS IPUHATHUS MPAKTHUECKUX PEHICHUH B
MIOBCEIHEBHOM JKH3HU C IIETIbI0 00ecrieueHns: 0€30MacCHOCTU CBOETO 3/J0POBBS M 37I0POBbs OKPYKAIOIIUX JIF0/IeH, COOIIOICHNST HOPM TPaMOTHOTO
MIOBEICHHUSA B OKpYXalollel HpUpOJHON cpele, NMOHMMAHME HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTUKEHUM COBPEMEHHOW OWOJIOTMH s
palOHaIBLHOTO IPUPOAOIIOIB30BaAHUS;

YMEHHE pellaTh IeMEHTapHble OMOJIOTrMYECKHE 3aJa4l, COCTABIIATh CXEMBbI IEPEHOCA BELIECTB U SHEPTUU B IKOCHCTEMaX (LIENH MUTaHUs);

YMEHHUE BBITIOJHATH Ja00paTOPHBIE M IPAaKTHUYEeCKHEe paboThl, COOIIOAATE MpaBmiia Mpu padoTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKU OIIEHUBATh U UHTEPIPETUPOBATh NH(OPMALINIO OMOJIOTUYECKOTO COJEpHKAHUS, BKIIOUAIOLIYIO IICEBOHAYYHbIE 3HAHUS
U3 Pa3IUYHbIX UCTOYHUKOB (CpelcTBa MaccoBOW MH(GOpPMALMK, HAYYHO-TIOMYJISIPHBIE MaTepUabl), paCCMaTPUBATh IJ100AbHbBIE 3KOJOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO IO3UIHIO;

YMEHHE C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE CO00IIEeHNUs, 0000111ast OMOJIOTHYECKYIO MH(POPMAIUIO U3 HECKOJIBKMX UCTOYHUKOB,
IrPaMOTHO MCHOJIB30BaTh MOHATUHHBIN anmnapar OMOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI

bubmmoreka [{OK
! buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292

2 JKuBbie cucTeMBbI U UX OpraHu3aIus 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41c292

3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292

5 Pa3zmHOXeHue 1 MHIUBUIYAJIBHOE 5 1 bu6moreka [IOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292

7 Cenexkuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
8 Peseparoe Bpevs 1 1 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
! IBOMONHOHHAS GHONIOTH ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
3 Opranusmb1 1 OKpyKaiomas cpena > 1 https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa U SKOJIOTHIECKAE CHCTEMBI 9 bubmorexa [TOK
m https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Pesepsroe spems 2 . https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 25

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kour 1 Jata oOpa3oBaTejIbHbIE
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns p
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
ITpakTaeckas Ta No 1
2 <<I§2HOJ‘II;§S)B2HE: ?)Zsipjl\fmmx METOJIOB 1 0.5 bubmorexa HOK
https://m.edso0.ru/863e6122
MIPU U3YYCHUHN OUOJIOTHYECKUX
00BEKTOBY
3 buosmornueckue cucTeMsl, MPOLECCH U 1 bubnuoreka [IOK
UX U3y4YCHUEC https://m.edso0.ru/863e6564
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MHUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OEIKOB 1 E’[I/tISJSI:I;I/(r)rT\.eeIBaS(i(.)rILf/86366b72
depMeHThI — OUOJIOTHYECKUE
6 | Al v | 1 05 Bu6morexa LIOK
- ' https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epPMEHTOB (HA MpuUMepe
aMUJIa3bl WM KaTajaasbl)»
bubanoreka [IOK
! YraesomL. Jlumue! 1 https://m.edscl)lo.ru/863e6870
bubanoreka [IOK
8 Hyxneunossie kucnotsl. ATD 1 https://m.edscl)lo.ru/86366d5c
9 Hcropus 1 METOIbI U3y4EHHUS KIIETKU. 1 bubnuoreka [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kietka xak 1eiaocTHas )KUBas CHCTEMa 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHnue 3yKapuoTUYECKON KIIETKHU.
Jlaboparopuas pabota Ne 2 «M3yueHue

CTPOCHHMS KJICTOK PACTCHHM, dKUBOTHBIX bubmorexa [IOK
11 - 11?1603 o GaKre HI;I o MHK OCKOTIOM ’ 0.5 https://m.edso0.ru/863e6ff0
P P L MHKD https://m.edso0.ru/863e716c
Ha TOTOBBIX MHKpPOTIPEIIapaTax u ux
OIIMCAHUEC
bubmmoreka [{OK
12 OOMEH BEIECTB WIIH META00MH3M https://m.edso0.ru/863e766¢
bubmmoreka [IOK
13 PorocurTes. XeMocHHTe3 https://m.edso0.ru/863e7c98
. bubnuoteka [JOK
14 DHEpreTHiecKui 0Omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [{enenue
.M .
15| No3 cHamonene waross n rtomax 05 Bu6morerca LIOK
A ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»
16 buocunTes 6enka. Peakuust MmaTpuaHOTO bubmuorexa [JOK
CHHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancusmus — OnocuHTE3 OeNKa https://m.eds00.ru/863e796e
18 Hexerounsie popMbI )KU3HU — bubmuoreka [JOK
BHPYCHI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOKECHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 KJ1eTOK. OII010TBOPEHHE. 0.5 Eubmiorexa IOK

JIaGopatopHas pabota Ne 4 «3yueHue

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOINpernaparax»

29 WnuBuayanbHOE pa3BUTHE bubnuorexa [JOK
OpraHM3MOB https://m.edso0.ru/863e8436

23 I'enernka — Hayka o bubnuorexa [JOK
HACJICJICTBEHHOCTH M U3MEHYUBOCTH https://m.edso0.ru/863e862

KOHOMEPHOCTH H BaHUS
24 ?[?)HZHZK:E. IS/ICOHOFI?I%JI-I)?/IJ;(;{;C bubmmorexa [TOK
https://m.edso0.ru/863e8878
CKPCIIMBAHHE
UTUOPUTHOE CKpEIUBaHuE. 3aKOH
55 messemioro naterosn BuSmoreka LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuermieHHOE HAcJIeI0BaHKe MPU3HAKOB.
JlabopaTtopnast pabota Ne 5 «M3yuenue

26 Pe3yIbTaTOB MOHOTUOPUTHOTO U 05 bubnuoreka [IOK
JUTHOPUIHOTO CKPCIIUBAHKS Y ' https://m.edso0.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MUKpOTpernaparax»

27 [IpomexxyTounast arrectamus. Tect.

28 T'enetuka nosna. Hacnenosanue bu6mmoreka [JOK
[IPU3HAKOB, CIEIJICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHYnBOCTb. JlaboparopHas padboTa

29 Ne 6. U3yuenune moaupukainoHHON 05 bu6mmoreka [JOK
HU3MEHYHMBOCTH, IIOCTPOECHUE ' https://m.edsoo.ru/863e8efe
BAapHUAIIMOHHOTO PsJia M BApUALMOHHON
KpUBOM»

HacnenctBeHHas ”3MEHYHBOCTb.
30 JIaGopatopHas pabota Ne 7. «AHanu3 05 bubnuoreka [IOK

MyTalui y [po30¢uiibl Ha TOTOBBIX
MUKpOIIpernaparax»

https://m.edso0.ru/863e8efe
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bubmuoreka [JOK

31 | Tenemnxa uezosexa 1 https://m.eds00.ru/863e8d78

32 Cenexius Kak HayKa U TpoIece 1 BH6H_HOTeKa HOK
https://m.edso0.ru/863e9214

33 MeTo bl M TOCTUXKEHUS CETICKIIUT 1 bubmmoreka [{OK
pacTeHUI 1 )KMUBOTHBIX https://m.edso00.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuorexa [JOK
MPOM3BO/ICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoaudecTBO 4acoB

Ne Tema ypoka Kourpoububie | IlpakTHyeckue Aara UIEKTPOHHbIC WHPPOBEIE
n/n Bcero H3ydeHUsi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 DBOJIONHS U METOIbI €€ N3YUCHUS 1 bubmorexa HOK
1 a yi https://m.edso0.ru/863ea20e
2 Hcropus pasBuths npeacTaBiIeHUun 1 bubnuorexa [JOK
00 IBOJTIOINH https://m.edso0.ru/863e9570
bu6mmoreka [{OK
3 MuipoososionHs . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
bu6moreka [IOK
4 Jlabopatopras pabora N | . 05 https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuorexa [JOK
(bakTOpBI) SBOIONUN https://m.edsoo.ru/863e9da4
. bu6moreka [IOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BoIOIMY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubmuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTETILHOTO XapaKTepay
3 Hanpasnenus u nyru 1 bubnuoreka [IOK
MaKpOIBOJIIOIIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOLINN 1
10 Wctopus xu3Hu Ha 3emie u 1

METOMBI €€ HU3YUYCHHA



https://m.edsoo.ru/863ea20e
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1 I'mnore3sl NPOUCXOKIACHUS KUZHU bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6

12 Pa3BuTue )xu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHoIaM https://m.edsoo0.ru/863eabbe
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.

13 [IpaxTnueckas padora Ne 1 05 bubnuorexa [JOK
«3yueHne UCKOTIAEMBIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTEKITHSIX)

14 CoBpeMeHHas cuctema bubnuotexa [JOK
OpPraHUYeCcKOT0 MUpa https://m.edsoo.ru/863ea48e

15 OBOJIONUS YEJIOBEKA bu6moreka [IOK
(anTpOMOreHe3) https://m.edsoo.ru/863eac2c

16 JBukymue cuibl (hakTopsl) bubnuoreka [JOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUN
YyeJoBeKa

18 Yenoseueckue packl M IPUPOIHBIE bubnuorexa [JOK
aJlalTaliy YeJI0BEKA https://m.edso0.ru/863eaeca2
Peseprubiit ypok. O6001eHUE IO

19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMie»

20 OKoJiorus Kak Hayka

21 Cpenbl 00uTaHUS U SKOJIOTHYCCKUE bu6mmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbGunoTtndeckue (HakTopsl.

JlaboparopHas pabota Ne 3.
22 «Mopp(pongmqeiKHe 0COOEHHOCTH 0.5 bubmmorexa [IOK

pacTeHuil U3 pa3HbIX MeCT
oOutanusy. JlaboparopHas paboTa

https://m.edso0.ru/863eb10e
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Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

bubnuotexa [JOK
23 burorueckue paxroper . https://m.edsc%g.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisinuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér TroTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHu»
o5 Coo01ecTBa OpraHnu3MoB — 1 bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 [IpomexyrouHas aTrtecranus. Tect. 1
OcHOBHBIE TIOKA3aTen
08 9KOCHUCTEMBI. IKOJIOTHICCKHUE 1 bu6moreka [IOK
nupaMuabl. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust
29 [TpupoHBIE YIKOCUCTEMBI 1
30 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
31 buocdepa — rinodanpHas 1 bubnuoreka [JOK
HKOCHCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
32 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuoreka [JOK
orochepsl https://m.edsoo.ru/863ebd16
33 UYenoseuecTBo B buochepe 3emiu 1
34 CocyiiecTBoBaHUE PUPOBI U 1 bubnunoreka [JOK
4eI0BEYCCTBA https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJTIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
* buonorus. O6mas 6uonorus, 10 knace/ CuBornazos B.U., Aradgonosa W.b., 3axaposa E.T., O0mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
* buonorus. O6mas 6uosorus, 11 knace/ Cuornazos B.U., Aradponosa U.b., 3axaposa E.T., O0miecTBo ¢ orpaHMueHHOW OTBETCTBEHHOCTH IO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Metouueckue nocoOus i yYuTeNs; TUIaKTHUEeCKUEe MaTepHalibl sl ypOKOB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccuiickas 3J€eKTpOHHAs IIKOJIa
. http://school-collection.edu.ru/).«Eaunas xomrekuus [{uppossix Obpa3zoBareabHbIX Pecypcos»
. http://www.fcior.edu.ru/
. www.bio.1september.ru — razera «buosorus»
. Www.bio.nature.ru — HaydHbIe HOBOCTH OMOJIOTHH
www.edios.ru — Dioc — HeHTp AUCTAHIIHOHHOTO 00pa30BaHuUs
. Www.km.ru/education - yaeOHbIc MaTepHabl U c1oBapu Ha caiite « Kupun u Medoauiiy
. http://video.edu-lib.net — yueGubie GrmbMBbI
0T
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