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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpPOrpaMMBbl MO OHOJIOTUH TEOPETUYECKYI0 OCHOBY JUISL OTpPEACTICHHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwim:
koHHenrtyanbHble mosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 00y4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEesIX M MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e¢ 3HAaYCHWU B IO3HAHWU >KUBOW TMPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, OIMPEeNICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosioruu Ja€T MpeACTaBICHUE O LENsAX, 00 00IIel cTpaTeruu oOyueHus,
BOCIIMTAaHUS W pa3BUTHsI OOy4aroOmUXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COAEp)KaHHE, €ro CTPYKTYpY, pacIpeneleHHe 110
pa3zgenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOTO marepuana ¢
YI€TOM MEXMPEAMETHBIX H BHYTPHUIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroMINXCS.

B mnporpamme 1o OWOJOTMHM TaKKe YYHTHIBAIOTCS TPEOOBAHHUS K IIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUsI OMOJIOTHYECKOTO 00pa30BaHuUs.

B mporpamme mo 6mosnoruu (10-11 kmaccel, 6a30BbI YpPOBEHB) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, [IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPHd, a TakkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOIO0  KOHCYJIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEJBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpazoBaHUS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii M DHBOIIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0poBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHwe OuoNOTHs HMMEET TakKe I pEHIeHHS BOCMUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue
Ouosorun oOecrieynBaeT YCIOBUS TUIst (hopMupoBaHUS WHTEJUIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX U MH(MOPMAIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBbTYpPHI, CIOCOOCTBYET
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MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npeaMera «buonorus» COCTaBWIM OCHOBY JUIsl OIIPENENIEHHs MOAXOJIOB K OTOOpYy u
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OTt60p coneprxanusi yaeOHOTO npeamera «buosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: JOJKHbBI
OCBOUThH 3HAHUS U YMEHHMs, 3HaUMMble JUIsl (GOpMUPOBaHMS OOIIEH KyJIbTYphl, ONPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTelbHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHUMAIOT DJJIEMEHTBHI COJEpXKAaHMSA, KOTOpBIE CIyXaT OCHOBOW [uis  (HhOPMHUPOBAHHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMsL.

CrpykTypupoBaHuE coJepXaHUs Y4eOHOTO Marepuasa B IpOrpaMMe IO OHOJOTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TIPUPOJBI, O €€ YpOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cooTBETCTBMM C 3TUM B
CTPYKType yueOHOTro npeamera «brosiorus» BbIIEIEHBI CIENYIOIMINE COJIepKaTeIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTO NO3HaHMs», «KeTka kak Omosiornyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOrooOpasue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYILNE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JECHCTBUN B
OTHOIIEHUH OOBEKTOB JKUBOM MIPUPOJIbI U PELIECHUS PAa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Joctmxenne nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/]1au:

OCBOCHHE OOYYaIOLIUMUCS CUCTEMbl 3HAHMM O OHOJOTMYECKHX TEOpHUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, MpaBWiaX, CIYXallMX OCHOBOHN s (OpMHUpPOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHMHE MHpa, O METOJaX HAay4YHOro ITO3HaHWI,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;

(dbopmupoBaHre y 0OydarolIUXCS MO3HABATENIbHBIX, MHTEJUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTMH HAy4YHBIX B3IJISIOB,
UJeN ¥ MOJXO0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Y oOy4arommxcs oOmeil KyiabTypbl, (QYHKIMOHAJIBHONH TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYEHHBIX IPH U3YYCHUH OUOJIOTUH;

dbopmupoBanre y oOydarouuxcs YMEHUN WIUIIOCTPUPOBATh 3HAYEHHE OMOIOTMYECKUX
3HAHUH B MPAKTUYECKON NE€ATEIbHOCTH YEJOBEKAa, Pa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM >KHBOW MPUPOIBI,
HE00X0IUMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STHYECKUX HOPM TPU MPOBEACHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;

0CO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUHM JUIsl MOBBILIEHUS YPOBHS IKOJIOTMUECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHHE NMPHOOPETEHHBIX 3HAHUM M yMEHHH B MOBCEJHEBHOM >KM3HU JUIS OLIEHKH
MOCIIE/ICTBUI CBOEH JAEATENbHOCTH N0 OTHOLIEHUIO K OKpYXarlled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIIOIEHUE MEP MPO(UITAKTUKY 3a00I€BaHUH.

B cucreme cpennero oOmiero oopazoBanus «buonorus», usyyaemasi Ha 6a30BOM ypOBHE,
ABIIsIETCSL 00S3aTeNIbHBIM YUeOHBIM MPEAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOW obiactu
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHD.



Jlyis u3ydenust OMOJOTUU Ha 6a30BOM YPOBHE CpPETHETO O0IIero oopa3oBaHUSI OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBA3b OMOJOIMHM C OOILECTBEHHBIMU, TEXHUYECKUMHU U APYrUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo 1l TO3HAHUS KUBOW IPUPOJIbl (HAOIIOIEHUE, SKCIIEPUMEHT, OIIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo 1bl TO3HAHUS KUBOW TTPUPOIHD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTnueckas pabota Ne 1. «Mcmonb3oBaHHME pa3IWYHBIX METOJOB MpPHU HU3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrtembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouosoruu. OTauuue KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OumocucteM © UX paszHooOpazwe. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIC TPHU3HAKH >KU3HU», «YPOBHU OpPraHU3AIMH >KHBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHHUE KJIETKH.

XVUMHYECKUH  COCTaB  KIETKH.  XMMHMYECKHME  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpPAIBHBIX BellecTB B KieTke. [logmepxkanue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 0eaKkoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TEpBUYHAs, BTOpUYHAs, TPETUYHAsT M UYETBEPTHUHAS CTPYKTypa). XHUMHUYECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonorudeckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTajln3aTOpPOB.

YrneBopl: MOHOCAaxXapuIbl (TII0K03a, prd03a U 1e30Kcuprd03a), qucaxapusl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuasl:  TpurmMuepuasl, Qocomunuasl, crepounsl. [uapodmibHO-TUAPO(HOOHBIE
cBoiicTBa. buonornueckue QpyHknuu nunuaoB. CpaBHEHHE YIeBOJOB, OCIKOB U JMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[uronorus — Hayka o kieTke. KinetouHas Teopusi — NpuMep B3aUMOJEHCTBUS UAECH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Knetka kak nenocrHas xupas cuctema. OO0Iye Npru3HAKU KIETOK: 3aMKHYTasi HapyXKHast
MeMmOpana, mosekynbl JJHK kak reneTnueckuii anmapat, cuctemMa CUHTe3a Oernka.

Tumbl KIETOK: dJyKapuoTHyeckas U MpokapuoTHueckas. OCOOEHHOCTH CTPOEHHS
npoKaproTHUecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIHMKC, WX (DyHKIUH.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. Lluromyazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKHU: MHUTOXOHJpPUHM, IIacTuabl. IIpoucxokaeHre MUTOXOHIPUA U IUIACTH.
Bunpl mitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJI€TOUHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslii neHTp kieTku. CTpoeHue sizipa: sijaepHas 00oiouka, Kaproriazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipeneneHne XMMHUYECKHX DJIEMEHTOB B  HEXKUBOW MPHUPOJIEN,
«Pacrnpeenenne XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuipr u cxemsl: «llepuoanueckass Tabmuua XUMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuOTHYECKON
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn.

OO0GopymoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHME IS TPOBEACHHUS HAOIIOICHUH,
M3MEpEeHUH, HIKCIEPUMEHTOB, MUKPOIIpENapaThl PacCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTopnast pabora Ne 1. «M3yueHne KaTaaTUTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «l3ydyeHwe CTpoeHHUsS KJIETOK paCTCHHH, >XHBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTaboau3M. AccuMWIIIUSA  (TUIACTHYECKUH OOMEH) W
TUCCUMMIISALUSA (PHEpreTHUeCKuii 0OMEeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM U rerepoTpodHsbid. Poib GepMeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMmHOBas (a3bl (orocunresa. Peaknum QoTocunTesa.
DddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UpyloIye OakTepuu. 3HAueHUEe XEMOCHHTEe3a Ul JKU3HU Ha
3emue.

OHepreruyeckuii oOMeH B  KieTke. PacmienieHne  BemlecTB, BbIAEICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimopomgHoe oOxkuciaeHWe, WIM KJIETOYHOE  JpIxaHue. OKHUCIHUTEIbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakiun marpuuyHoro cunre3a. ['enermueckas wuHdopmanus u JIHK. Peanuzanus
reHeTUYecKoi MHQpopMaruu B KieTke. ['eHeTHuecKuil KoJ W e€ro CBOMCTBA. TpaHCKpHUMIIHS —



maTtpuunblii cuaTe3 PHK. Tpancnauus — 6nocunres 6enka. Dtambl Tpancisaiuud. KoxupoBanue
aMUHOKHCIIOT. Postk pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcropus otkpeiTus BupycoB (. W.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuii, )KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduiuTa yeaoBeka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTErpasa.
[MpodunakTrka pacipoCcTpaHEHUSI BUPYCHBIX 3200 ICBAHHIM.
JdemoHncTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsses.

Tabmumer  w cxembl: «Twumbl  nwtanus», «Metaboimsm»,  «MUTOXOHIPHSY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1uka Bupyca CIIWa, Oaxrepuodaray,
«Permmukarus JTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yaoenue JJHK u Tpanckpumnims», «buocunres
oenka», «CTpoeHune KIeTKku», Moaens cTpykrypst JJTHK.

Tema 5. PazMHoKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHNU3MOB.

KneTounslii 1ukia, WM KU3HEHHBIA UK KieTku. MHtepdaza u muto3. Ilpoueccsl,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUTOMAHBIM W TaIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOKEHUS M MHAMBHUIYaJbHOTO Pa3BUTHSA
OpraHNU3MOB.

Henenne knetkn — Muto3. Cragum muto3a. IIpomeccsl, mpoucxoasimue Ha pasHbIX
CTaausAX MUTO3a. bronornyecknii CMpICI MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHHS OpraHu3MoB: Oecrojoe W 1moJsioBoe. Bunel 6Oecnosoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETre€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguu Mmeito3a. I[lponeccsl, nmpoucxoasmme Ha cTaausix Mmeiosa. IloBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK y *UBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHuE U Pa3BUTHE MMOJIOBBIX KJIETOK — raMeT (CepMaTo30uj,
gillleKsIeTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK H
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (SMOpPUOTEHE3).
Ortanbel 3MOPHOHAJIBHOTO PA3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TacTpyJsaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOKJIEHHBIE YPOICTBA.

Poct n pazButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTalUN
pa3BUTHSL

JdeMoncTpanum:

Tabnuuel u cxembl: «POpMBI Pa3MHOKEHHsI OPraHU3MOBY, «/[BOifHOE OMIIOI0TBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTO4YHbBINH LUK,
«Permmukanusa JJHK», «Muros», «Meio3», «IIpsMmoe n Hempsamoe pazButue», «l'ameTtorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».



O6opynoBaHue: MHKPOCKON, MHKpomnpernaparbl «CrepMaTo30H/Ibl MIIEKOIHUTAIOIIETOY,
«Sineknerka miekonuTaroniero», «KapuokuHe3 B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanys «Jlenenue xkinerkny, moaens JJHK, Moaens meradaznoit XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padota Ne 3. «HaGmromeHne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 4. «V3ydyeHHe CTPOCHHS IIOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopus pa3BuTHS TeHETUKH. PoJyib LHUTOJIOTMH U
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEIIMBaHUIM.

3aKOHOMEPHOCTH  HAcCleJOBaHUS  MPHU3HAKOB, ycTaHoBJieHHbie [.  Mennenewm.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculierieHus npu3HakoB. [mmnore3a umcrtoTel ramer. [lomHoe u
HETIOJTHOE IOMUHUPOBAHUE.

JurnOpuaHoe  CKpemMBaHUE. 3aKOH HE3aBUCHUMOTO  HACJICIOBAaHWS  TPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOH.

CuerienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne crerieHnsi TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE 1Mojia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramerHele U reTeporamMeTHble OpraHu3Mbl. HacienmoBaHne Npu3HAKOB, CUEIJIEHHBIX C
ITOJIOM.

W3meHunBOCTh. BH/Ibl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACIEACTBEHHasA. Posb cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTHUKAa MOJU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanonHas kpusas. Hopma peakuuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBennas, wiy reHoTUnu4eckas, i3MeHUUBOCTh. KoMOMHATUBHAS N3MEHYMBOCTb.
Meiio3 u Mo0NOBOM mpolecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHAs
n3MeHunBOCTh. Kitaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HACIIEICTBEHHON
n3MenunBocty H. U. BaBuiosa.

BuesigepHas HacieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapumotun uenoBeka. OCHOBHBIE METO/bI T€HETHKH YEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpPENeIeHUE TIEHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHue, B ToM uyucie ¢ nomoineto III[P-ananusza. HacnenctBennsie 3a0osieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIHMIEI 310poBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(UIAKTUKHN U JIEYECHUS TE€HETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.



Tabmuier u cxembl: « MOHOTHOPHIHOE CKPEIUBAHUE U €r0 IUTOICHETHYECKas OCHOBAY,
«3aKOH pacHIeIUICHUsI M €ro IUTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomorndeckue OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3s», «B3auMoaeiCTBUE ajUIeNIbHBIX T'€HOBY, «I'€HETUYECKHE KAPThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJEJIOBAaHUS, CIEIUIEHHOTO C IOJIOM,
«KapuoTunsl 4YeloBeKa W JKUBOTHBIX», «Buabl wu3MeHuunBocTH», «MoaudukauoHHas
n3MeHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpymnm KpoBu», «MyTarmoHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: MojaenH-anumMKanun «MoHOTHOpHUIHOE CcKpemuBaHue», «HemomHoe
noMuHUpoBaHuey, «Jlurnbpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACcKH Teja), repOapuit
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

JlabopaTtopnast pabota Ne 5. «M3yueHnue pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPHTHOTO
CKpENIUBaHUs Y AP030(PHIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHONW U3MEHUHUBOCTHU, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHanmu3 MyTauuid y Jpo30Quibl Ha TOTOBBIX
MHKpOTIpenapaTax.

[Tpaktuueckast padota Ne 2. «CocTaBlIeHUE U aHAIU3 POJIOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa M Mpolecc. 3apoKICHUE CEIEKIMHA U JomecTukanus. Yuenne H. U.
BaBuioBa o 1eHTpax NPOUCXOXKIECHUS W MHOT0oOpaswsi KyJIbTYPHBIX pacTeHuid. LleHTps
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METO/bI CeIeKIUU. MacCOBbI M MHAMBUAYATBHBIN OTOOPHI B CEJICKIIUH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras mumHua. CkpenuBaHve 4YHCTHIX JuHUA. [ereposuwc, wim THOpUAHAs cuUja.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBIM MyTareHe3 W IMOJyYECHHE MOJUILIONJ0B. JIOCTHIKEHUSI CENIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJCTBA. ['€HHAas MH)KEHepUs. OTamnbl CO3JaHUs
pekomOunantHor JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KiioHupoBaHue BbICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe M JTHYecKue mpodimembl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauu:

[optpetsr: H. U. Basuios, U. B. Muuypumn, I'. 1. Kapneuenko, M. @. VBaHos.

Tabmumper 1 cxembl: kapTa «LleHTpBI TPOMCXOXKIEHUS M MHOTOOOpa3us KyIbTYPHBIX
pactenuii», «llopoabl 1OMaNIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunuzamnus», «Paborel akamemmka M. @. HBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IUIOAOB M KOPHEIUIONOB JUKUAX (OPM M KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHIKEHHS CENeKIIMM PAacTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOMCIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE
XO03SIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».
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Tema 1. DBosronOHHAsA OHOJIOTHS.

[Ipennoceliky BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpPUHU. DBOJIIOLIMOHHAS TEopus U €€
MecTO B OmoJioruu. BivsiHue 3BOIOIIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CugzerenbctBa sBosonuu. IlaneoHTonornueckue: IMOCIENOBATEIBHOCTh IOSBICHUS
BHJIOB B NAJICOHTOJIOTMYECKON JIETONIHCH, TIepeXxoaHbie (hopMbl. bruoreorpaduueckue: cXoacTBo
U paznuuue GayH ¥ GJiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA W PA3In4Ms SMOPHOHOB Pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, AaHAJIOTUYHbIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHass teopus Y. Jlapuna. Ilpennocbuiku BO3HUKHOBEHHS JapBHHU3MA.
JIBuoKymre Cuibl ASBOJIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH pPECYpPCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, Oopb0a 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosonnu (CTO) u e€ 0CHOBHbBIE MOJI0KEHHUS.

Muxkposomtorus. [lomynsius Kkak equHUIa BUAA U 3BOJIIOLUN.

JiBuokymue cuiibl ((pakTopbl) 3BOIIONUM BUAOB B Ipupoje. MyTallMOHHBIN mpolecc U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsuus u
MUTPALIUSL.

EcrectBennsiit oTO0p — Hampapisiomuil (akrtop 3BoolMH. POpMBI €CTECTBEHHOIO
oTbOopa.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Boitonuu. [IpuMepsl npucnocobneHuit
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bun wu Bumoo6pazoBanme. Kpurepuum Buma. OcHoBHbIE (HOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakpoaBomtorust. PopMbl 3BOTIONMU: (PUIETHUYECKAs, AUBEPreHTHAs, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue oT HEeCIeHATU3UPOBAHHBIX MPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdaliys.
JdemoncTpaumnu:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K. M. bap, D.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTHe oOpraHMdeckoro Mupa Ha 3emiiey, «3apoJIbliiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOppOBl 32 CYIIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHui», «MHOroobpasue IMopos
YKUBOTHBIX», «[Tonynsuuny, «MyrauuoHHas U3MEHUYUBOCTbBY, «Apomopho3bD»,
«MUnnoanantamumn», «OOmas aereHepauus», «/Bmwkyiume cunsl 3Boonun», «Kapra-cxema
Mapmipyra nytemectBus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bup000pa3oBaHuey», « IKOIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HAOOP IJI0I0B U
ceMsiH, KoJutekuust «[Ipumephl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOAENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIONUNY», 00bEMHas Moienb «CTpOeHKE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, Koynekius «DOpMbl COXPaHHOCTH HMCKOIMAeMBIX
KUBOTHBIX U PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE MpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3BuTme nATymikn», MHKporpenapar <«/Ipozoduna» (HOpMAa,
MyTaluu GOPMBI KPbUIHEB  OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».
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Jlaboparopuas pabora Ne 2. «Omnucanme mNPUCTOCOOIEHHOCTH OpraHM3mMa u e¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble NPEACTABICHUS O 3apOKICHUM >kKM3HU. HayuHble rUmore3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHcuepMus. XUMHUYecKas 3BOIIOLUSA. AOHMOTEHHBIM CHUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  MOJATBEPXKIECHUE
XUMUYECKOH 3BoJironin. HayanbHble 3Tansl Ouonorudeckoit spotonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKIETKU. [lepBble KJIETKH U UX
sBoIONMSL. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne >xu3HM Ha 3emie 1o o3pam u nepuojam. Karapxeil. Apxelickas u
npoteposoiickas dpel. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUIYPUNCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHMN.

Me3o30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa U Te0oJOrMuecKux mnpoiieccoB. OCHOBHBIE 3Tambl HBOJIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. IlosiBieHwue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHMuecKoOro MUpa Kak oTpaskeHue 3BoJoIrMU. OCHOBHbBIE CHCTEMATUYECKHE
IPYIIbI OPraHU3MOB.

DOBOJIIOLMS  YeloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpenctaBieHMid o
MIPOMCXOXKICHUN YeloBeKa. MeToibl u3yueHus: antpornorenesa. CxoACTBa U pa3inyusl YelloBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuxymue cuibl (dakrtopbl) aHTpomoreHe3a. HacnencTBeHHass HM3MEHUYHMBOCTh U
ecTeCTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUI TPya, MBIIIJICHUE,
pedsb.

OCHOBHBIE CTaIMM W BETBHU HBOJIIOLMU YEJOBEKA: ABCTPAJIONMTEKH, UenoBeK yMeblid,
Uenosek mnpsmoxonadmui, YenoBek HeaHaepTaiabckud, YenoBexk pasymHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: eBpoIeonHas (eBpasuiickas), HErpo-
aBcTpajionHas  (9KBaTOpHalibHAas), MOHTOJOMAHAs  (a3WaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJCTaBUTENICH YEIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBo yenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabnuist u cxembl: «Bo3HukHOBeHHe CONHEYHOU cHCTeMbl», «Pa3BUTHE OPraHUYECKOTOo
mupa», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuotuyeckas KIETKa»,
«CoBpeMeHHas CUCTeEMa OPraHMYEeCKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEpT CTPOECHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «YeIoBeuecKHe pachi».

Ob6opynoBanue: Mymspku  «IIpoucxoxxaeHue dyenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIla, HeaHepTallblla, KPOMaHBOHIIA), CICTKH WJIM M300pa)KeHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YesloBeKa (KaMHU-UYOMIIEPhI, pyOmia, ckpebiia), reoXpOHOJOrHuecKas Tadiuna,
KOJUIeKIMsT «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[IpakTtuyeckas padora Ne 1. «M3ydyeHne MCKONaeMbIX OCTAaTKOB PACTeHUN M )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypeusi «DBOJIIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAY4HbIH WIH
KpaeBeI4ecKuil My3eil).
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Tema 3. Opranu3mbl M OKpY:KaloLiasi cpeaa.

DKOJIOTHSI Kak Hayka. 3ajaud W pa3felibl  3KOJIOTMH. MeToAbl 3KOJIOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOMTaHMST ~ OPraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYyIIHAs,  IOYBEHHA,
BHYTPUOPTraHU3MEHHASI.

Okonoruveckue Qaktopbl. Kiraccupukanus 3KoJI0ru4eckux (HakTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (GaxkTOphl:  CBET, TeMIepaTypa, BIaKHOCTh.  DoTomepuoausM.
[TpucniocobneHns OpraHu3MoB K JICHCTBHIO a0MOTHYECKHX (PaKTOPOB. brosorndaeckue puTMel.

buotndeckne  Qaktophl. Bumbl OMOTHYECKMX  B3aWMOJICHCTBHN:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HadeHHEe OMOTHYECKHX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU mnonyasuuu. OCHOBHbBIE IOKa3aTead MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJSIIIUU U €€ PeryIsiusl.

JdemoncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkensb.

Tabmuis! 1 cxembl: kapta «I[Ipuponnbie 30Hb 3emiiny», «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIIUU
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYecKHe PadoThI:

JlabopaTtopnast padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PaCTeHUH U3 Pa3HBIX MECT
oOUTaHUY.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToac4ET MIOTHOCTH MOMYJISAIMKN pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo01uecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobOmectBO  opranm3mMoB  —  Owomeno3. CTpykTypsl  OWOIleHO3a:  BHOBasd,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-momuHanThl. CBsI3M B OMOIIEHO3E.

Okonoruyeckue cucreMbl (skocuctembl). Ilonarue 06 skocucremMe M OHOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTBbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemecTB M IHOTOK 3HEPrUHM B 3Kocucteme. Tpoduyeckue (NuiieBble) YpOBHHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE IIOKa3aTeNIM HKOCHUCTEMbI: OuoMacca,
OPOAYKIMs. OKOJOIMYECKMe NHpaMUAbl: HPOAYKLMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CaMOperyisinus, pazsutue. Cykueccus.

[IpupoHble 3KOCHCTEMBL. OKOCHCTEMBI 03€p U peK. ODKOCHUCTEMa XBONHOIO WM
LIMPOKOJIMCTBEHHOTI'O JIeca.

AHTPOINOTEeHHbIE 3KOCUCTEMBL. ATrpO3KOCHUCTEMBI. YpOoskocucTeMbl. buonorudeckoe u
X034HCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop yCTOWYMBOCTH 3KocucTeM. CoxXpaHeHHe OHOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'paHurpl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOChephl Kak I00aTbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTponoreHHble u3MeHeHus B ouocdepe. I'modanbHbIe
HKOJIOTUYECKUE TPOOITEMBI.

12



CocymecTBoBaHrE IPUPOIBI U YenoBeuecTBa. CoxpaHeHne 6MOpa3HOOOpa3us Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa panMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnojb3oBanue. JlocTmwkenus OMOJIOTHY U OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupe! u cxemsl: «lIumesbie nenu», «buonenos: cocras u crpykrypay, «lIpupoansie
coobmiectBay, «llemm mnuraHus», «OKoJMOTHUEcKas mnupamuaa», «buocdepa u yenmoBex»,
«JKocHUCTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJOEéMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M T'PYHTOBBIX Boa», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu no4By, «I[lapHUKOBBINA d3PPeKT», «DaKTopHI
PaaroaKTUBHOTO 3arpsi3HeHus 6uocdepsb», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopoTt a3oTa B Ipupoae».

O6opynoBaHue: MO/I€b-aNIIuKaus «Tunuuneie OMOLIEHO3bI», repOapuit
«PactutenbHble  coolmiecTBay,  Koekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TIepOapuu ¥ KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HbIM JKOJIOTMYECKUM I'pylnIiaM ogHoro Bujaa, KpacHas kaura Poccuiickoin
Oenepannu, U300paxKeHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.
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IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMBI 10 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho @®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS
o0yJaromuMHUCs TpoTrpaMM CpeAHero ooémiero oOpa3oBaHUS: JIMYHOCTHBIM, METAlPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJabTaTOB OCBOEHUS MpenMera «bUOJOrHs» BBIACICHBI
CJIEIYIOILIME COCTABJISIONIME: OCO3HAHNE 00YYAIOIUMHUC POCCUMCKON IpakIaHCKOW MICHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOONPENETICHUI0, HAJIMYWE MOTHBAIUU K
00y4YeHHIO OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHIN JTUYHOCTH HAa OCHOBE
KIITFOYEBBIX HGHHOCTeﬁ H UCTOPHUUYCCKUX Tpazmuuﬁ Pa3BUTHA OHMOJIOTHYECKOTO 3HaHUuA, TOTOBHOCTh U
CIIOCOOHOCTh O0OYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOEHM JIEATEIHHOCTH II€HHOCTHO-CMBICIIOBEIMHU
YCTaHOBKAMH, TPHUCYIIUMU CHCTEME OMOJOTUYECKOTO O00pa3oBaHUs, HAIWYHE HSKOJOTHYECKOTO
IMpaBOCO3HAHM, CIIOCOOHOCTH CTaBUTH IEJI U CTPOUTH )KU3HCHHBIC IIJIAHBIL.

JIngHOCTHBIE Pe3yabTaThl OCBOCHMUS mpeameTa «buosorus» JoCTHrarTCsl B €IMHCTBE YIeOHOU
)51 BOCIIUTATEILHOMN JCATCIIBHOCTHU B COOTBECTCTBUU C TpaaAuIIMOHHBIMHA pOCCI/II\/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMU N OYXOBHO-HPABCTBCHHBIMH I[ECHHOCTAMHU, IPHUHATBIMH B
oOmiecTBe TMpaBWJIaMd W HOPMaMH TIOBEJICHHS H CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HaHWSI,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHA, PA3BUTHA BHYTpeHHeI\/'I Mno3nguu JIMYHOCTH, IIaTpHUOTH3MaA,
YBaXEHUsA K 3aKOHY W IIPaBOIIOPANKY, YEIOBEKY Tpyda U CTaplleMy IIOKOJIEHHIO, B3aMHOIO
yBaKeHHsI, OEPEKHOTO OTHOLIECHUS K KyJIbTYPHOMY HACJIEIUIO0 M TPAAULMSIM MHOTOHAIIMOHAIBLHOIO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPYKaroIIeu cpee.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS y4eOHOro mnpeamera «bHONOTHS» OJKHBI OTpa)Xarb
TOTOBHOCTh W CIIOCOOHOCTh OOYyYarOIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIIMH, TMO3UTUBHBIX BHYTPEHHUX YOSXKICHHH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIecTBa, pacUIMpEeHUE >KU3HEHHOTO
OTbITAa U ONBITA JEATEIHHOCTH B MPOIECCE PEaTH3alMd OCHOBHBIX HANpaBiICHH BOCIHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaIaHCcKOro BOCHMTAHUS:

c(OpMUPOBAHHOCTH TPAXKJIAHCKON MO3UIMHU 00Y4aroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TpaB M O00s3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESITENbHOCTH MPH CO3JaHUM YYEOHBIX IMPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMpPENeNsITh COOCTBEHHYIO MO3UIUIO [0 OTHOLICHUIO K SBICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JEHCTBUAX HEOOXOIMMOCTb KOHCTPYKTHBHOI'O B3aWMOJEUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOILIECCE COBMECTHOTO BBIMOJHEHUS  Y4YEOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO ONIOHEHTOB
MIpH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

c(hOPMUPOBAHHOCTh POCCHUICKOM TpaKJAHCKON HIEHTUYHOCTH, MATPHOTH3MA, YBXKEHHUS K
CBOEMY HapoJly, 4YyBCTBA OTBETCTBEHHOCTH mepesa PonuHoM, ropaoctu 3a cBoi kpail, cBoro Poauny,
CBOMU $I3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHAIITMOHATIBHOTO Hapoda Poccuu;



LIEHHOCTHOE OTHOILIECHHUE K MPUPOJAHOMY HACICIAUIO M MAMSITHUKAM MPHUPOIbI, JOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OUOJIOTHH,
MMOHUMAaHW 3HAYCHUS] OMOJIOTHH B TIO3HAHWU 3aKOHOB MPUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
0O0IIIeCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CITy)KEHUIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUICKOTO HapoOaa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYSACh HA
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETHKY ObITa, HAYYHOTO MU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHUE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHUIO B Pa3HBIX BUJAaX MCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KauyecTBa
TBOPUYECKOUN JTMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusA, (POPMHUPOBAHHMS KYJBTYPbI 310POBbSI M IMOLHOHAILHOIO
O0/1aronosy4us:

MMOHMMAaHWE W pealn3amus 3J0pOBOTO M Oe30macHoro obOpasza >KM3HU (370POBOE IHUTAHHE,
coONIoficHHe TUTHEHMYECKUX TPaBWJI U HOPM, cOalaHCUPOBAaHHBIM pEKHUM 3aHATUI W OTIbIXa,
perynspHas ¢u3nueckas aKTUBHOCTb), OEPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
coOCcTBEeHHOMY (PU3UYECKOMY U MICUXUIECKOMY 37I0POBBIO;

MMOHMMAaHHEe [EHHOCTU MPaBUJ UHIWBUIYATbHOTO U KOJJIEKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHE TMOCJIEJICTBUA M HENPUATUS BPEIOHBIX NPUBBIYEK (YINOTPEOICHUS aAIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HaNpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHLHO BBITIOIHSTH TAKyIO A€ATEIbHOCTD;

UHTEpEeC K pa3iaudHbiM cdepam npodecCHOHANBHONW ESITeNbHOCTH, yMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp Oynyiiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEU JKU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHUECKU IIeNIecCO00pa3HOe OTHOILIEHHE K MPHUPOJIe KaK HCTOYHHMKY >KM3HH Ha 3emiie,
OCHOBE €€ CyILeCTBOBaHNUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKOW KYNbTYpBl: TPUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN JIsl OKPYKAIOIIEH CpeJibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U MMyTeH UX pelIeHHUs,

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble PU M3y4eHHH OHOJOTUU 3HAHWSA M YMEHUsS MpHU
pemieHnd MpoOieM, CBS3aHHBIX C PAIMOHATBHBIM MPUPOJOMNONIB30BaHUEM (COOMIOICHNE MPaBHII
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, OHochepsl);

15



AKTUBHOE HEIPUATUE IEHUCTBUM, NIPUHOCAIIUX BPEI OKPYKAIOLICH NPUPOJHOU Cpele, YMEHHUE
IIPOrHO3UPOBATh HEOJArONPUITHBIE IKOJIOTMYECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX ACUCTBUN U
IIpeI0TBPAILATh UX;

HaJIM4YU€ PA3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, OSKOJOIMYECKOM KYyJIbTYphl, OIIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HAIlPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOM U COLIMAJILHOM MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUUYECKON AESITEIbHOCTU
9KOJIOTMYECKOM HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKW U OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO HA TUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHNE S3bIKOBOM M YHUTATENbCKON KYJNbTYpbl KakK CpEJCTBa B3aUMOJIECHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHue crenupuKkd OHOJIOTMM Kak HaykM, OCO3HaHHA €€ posd B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILUICHHUS, CO3JaHUH 1[EJIOCTHOTO MPEJCTABIECHUS 00 OKPYKAIOILEM MUpE
KaK O €IUHCTBE MPUPOJbI, YelOoBeKa M OOIIeCTBa, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelieHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OHOJIOTHHU ISl COBPEMEHHON IMBUIIN3AUU: 00ecriedeHrs HOBOTO
YPOBHS pa3BUTHS MEAUILIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pemnarh
pecypcHble MpoOJIeMbl pa3BUTHUSI YEJIIOBEYECTBA, IIOMCKa TMyTed BbIXOJa M3 TJI00AIbHBIX
AKOJIOTHUECKUX Mpo0jeM U obecreueHus mnepexoja K YCTOWYMBOMY pa3BUTHIO, PallIOHAIbHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OHOJIOTMYECKMX 3HAHWM B LEIAX MOBBIIIEHUS 00Iel
KyJIbTypbl, ©CTECTBEHHO-HAyYHOW TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHAIHHOU
TPaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEeMO TPH U3YICHUH OHOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCHOJIb30BaTh NOJydaeMble 3HAHUS TSl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOILIETOo
MHpa U TOPOUCXOISIINX B HEM M3MEHEHUH, YMEHHE JelaTh 0OOCHOBAaHHBIE 3aKIIIOUEHUS HA OCHOBE
HAyYHBIX (PAaKTOB ¥ UMEIOIIUXCS TAaHHBIX C LIEJIBI0 IOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIBHO HCIOIb30BaTh OMOJIOTHYECKHE 3HAHUA JJISl pelIeHUus mpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IIEHHOCTH HAay4YHON JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBJIATh IMPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCThH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUH C )KMU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpeaqMeTHble pe3ysbTaTbl OCBOEGHHS YydeOHOro mpeaMera «bHOJOrHs» BKIIOYAIOT:
3HauMMble Ui (GOpPMHUPOBAHMS  MHPOBO33pEHHMs]  OOy4aroIIMXcsd  MEXIUCLMILIMHAPHbIE
(MeXnpeaMeTHble) OOIeHayuHble MOHATUS, OTpaXKarolllue LEJOCTHOCTh HAyYHOW KapTHHBI MUpPA U
cneun(uKy METOJOB MO3HAHUS, HCHOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, 3HEprus,
SBJICHHE, MPOLIECC, CUCTEMA, HAY4HBIH (hakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
ucclieloBaHle, HaOMIo/IeHHe, W3MEepeHHe, HKCIEPUMEHT U JApPYruX), YHHUBEpCaJbHbIE YdeOHbIE
neWcTBus (IO3HaBaTeNIbHbIE, KOMMYHHKATUBHBIE, PETYISTHUBHbBIE), obecreunBaronye GopMUpoOBaHUe
(GYHKIMOHATBHOH T'PAaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOy4yalomMXcs, CIOCOOHOCTb
oOyJaromuxcs HUCMOIb30BATh OCBOECHHBIE MEXAWCHUIUIMHAPHBIE, MHUPOBO33pEHYECKUE 3HAHUA U
YHUBEpCaJbHbIC YUeOHbIE ICHCTBUS B IO3HABATEIBHOM U COIMAIEHON MPaKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOIPaMMBbl CPEIHEro o01ero oopa3oBaHus TOJHKHBI
OTpaxkarTb:
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OgnageHHe YHMBeEPCAJIbHBIMH YUeOHBIMH II03HABATEJIbHBIMH e CTBUSIMU:

1) 6a3oBble JIOrMYecKHe AeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTYaJIM3MpPOBaTh MpOOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCI0JIb30BAaTh IIPU OCBOEHUM 3HAHUI NMPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaIM3a, CUHTE3a,
CpaBHEHHUsI, Kiaccuukaiuu, o00OLUIEHHs), paCKpbIBATh CMbBICI OMOJOTMYECKUX MOHSATUH (BBIACIATH
UX XapaKTepHbIE IPU3HAKU, YCTAaHABJIUBATh CBSI3U C IPYTMMHU MOHATUSIMHU);

ONPEEIATh eI ACATEIbHOCTH, 3a]aBasi MapaMeTpbl U KPUTEPUU UX JIOCTUIKEHUS, COOTHOCUTH
pe3yJbTaThl JESATENILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS U151 OOBSICHEHUS (PaKTOB U SIBICHUH KUBOW PUPO/IBI;

CTPOUTh JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIE, NE€AYKTHUBHbIC, 10 AHAJIOTHHU), BBISBIATH
3aKOHOMEPHOCTH U TNPOTUBOPEUHS B pAacCMaTPUBAEMBIX SBJICHMSX, (POPMYIHpPOBATH BBIBOJABI U
3aKIJIIOUEHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl IPEICTaBICHMS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHUH B U3Y4aeMBIX OHOJIOTHYECKUX OOBEKTaX, a TakXKe MPOTHBOPEUUN pa3HOrO poja,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ Y4ETOM aHaIM3a WMEIOLIUXCS MaTepHabHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATENBHOCTb, OIIEHUBAThb COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATH U BBINOJHATH pabOTy B  YCIOBUSAX PpEAITbHOrO, BHUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIEHUE PU PELICHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHSA:

BIIJIETh HABbIKAMHU Y4e€OHO-HMCCIIEI0BATEIbCKOM U TMPOEKTHOW JESTeNbHOCTH, HaBBIKAMU
paspelieHuss MmpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIHHOMY IIOMCKY METOJ/OB
pelIeHUs MPaKTUYECKUX 3a]]a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;

UCIOJIb30BAaTh Pa3MYHbIE BUIbBl JIEATEIHHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETAINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B YYEOHBIX CUTYAlUSIX, B TOM YKCJE NPU CO3/IaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUI MBIIIJICHUS, BJIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOM JESATENBHOCTH U
KU3HEHHBIX CUTYalHIX;

BBISIBIISITH IPUYUHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIU3UpPOBaTh 3a/1a4y, BBIABUIaTh TUIIOTE3Y €€
pElIeHUs, HAaXOOUTh apryMEHTBI JUIs JIOKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3a/JaBaTh MapameTphbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJ€ PEIICHUS 3a[1a4i PE3yJbTaThl, KPUTUUECKH OLEHHUBATh MX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBII TMOUCK IEepeHoca CPelICTB U CHOCOOO0B JEHCTBUS B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBbIE UJIEH, MIpe/ylaraTb OpUrHHAIbHbIE MOAX0/bl U PELIEHHs], CTABUThH MPOOJIEMBI
U 33J]a4H, JOITyCKAIOIIHNE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B a3 IMYHBIX UCTOYHHUKAX MH(OpMaIuK (TEKCTe y4eOHOro Mocoous, HayuHo-
MOMYJISIPHOM JINTEpaType, OMOIOTUYECKHUX CIIOBApSAX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX,
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B MlHTEpHEeTE), aHAIM3UPOBATh MHPOPMALIUIO PA3IUYHBIX BHJIOB U ()OPM MPEACTABICHHS, KPUTHUECKU
OLICHUBAThH €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTb;

dbopMynHMpoBaTh 3ampochl M NPUMEHSTHb pazIMyHble METOJbl MpU TIOMCKE U OTOOpe
Ouosnorudeckoi HHGopMaIul, HeOOXOIUMOM TSl BHITIOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT  KCIOJIb30BAaHHUS ~ MH(MOPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTUH,
COBEPILEHCTBOBATH KYJIBTYpPY aKTUBHOTO HUCIOJIB30BAHMUS PA3IIMIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTHUMAJbHYIO  (OpPMY  TpPEICTaBICHHUS  OHMOJOTHYECKON
nHpopManuu (CxeMbl, rpaduKu, TMarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTOE);

WCTOJBb30BaTh HAYYHBIA S3BIK B KAueCTBE CpEICTBA TNpu paboTe C OHOJIOTHYECKOM
uHboOpManMel: MPUMEHATh XHMHUYECKHe, (u3udeckne W MaTeMaTHYeCKHEe 3HAKM W CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIIOJB30BaTh W MPeoOpa3oBHIBATh  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHYOPMAIH, HHPOPMAITMOHHONW 0E30MTaCHOCTH
JMYHOCTH.

OBJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BceX cepax KU3HU, aKTHBHO y4acTBOBAThH B THAJIOTE WU
JMCKYCCHH TIO CYIIECTBY 00CYXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHTEIIFHO BBITIOJHEHHS TIpEAIaraeMod 3aiadd, YYHTHIBATb HMHTEPEChl M COTIACOBAHHOCTH
MO3UIHIA APYTUX YIACTHUKOB TUAIIOTA WITH TUCKYCCHUH );

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CHTYalldi, yMETh CMsTYaTh KOH(IUKTHI M BECTH
TIEPErOBOPHI;

BIIAJIETh Pa3IMYHBIMH CrIOcOOaMU OOIIEHUS W B3aUMOJACHUCTBUSI, MOHUMATh HAMEPEHUS IPYTUX
JIOJe, TMpOSIBIATh YBAXKHUTEIBHOE OTHOILIEHHE K COOeCeHUKY U B KOpPpEeKTHOH ¢dopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W HHIUBUAYAIbHOW pabOThl IpH
pelieHny OMoJIOTHUYECKOM mpoOsieMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MPUMEHEHHS IPYMNIOBLIX (HopM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATUKYy M METOAbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATD L€ COBMECTHOM 1eATEIbHOCTH, OPraHU30BbIBAaTh M KOOPAUHUPOBATDH NCHCTBUS O
e JOCTH)KCHMIO: COCTaBJIATh IUIaH JIEHCTBUM, pacHpeleNiaTh poJid ¢ y4€TOM MHEHHHM Y4aCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXKJIOTO yYaCTHHKAa KOMAaHJbI B OOMIMNA pe3ysibTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

npeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C TMO3ULUU HOBHU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISTh MO3UTHUBHOE CTPATETMUYECKOE MOBEACHHE B PA3JIMYHBIX CUTYALUAX, MPOSBISATH
TBOPYECTBO M BOOOpakKeHUE, ObITh MHULIUATUBHBIM.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUSAMU:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUSA ISl BBISIBIICHHSI TPOOJIEM U UX PELICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUHM IIeJIeBbleé M CMBICIOBBIE YCTAaHOBKHM B CBOUX
JIEUCTBUSAX M TOCTYINKaX MO OTHOMIICHUIO K >KMBOH MPHUPOJE, CBOEMY 3/0POBBIO U 3J0POBBIO
OKpYXaroIlnX;
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CaMOCTOSITEJIBHO OCYILLECTBIISITh II03HABATENIbHYIO ACATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTh
1 GOpMyYIMpPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTeIbHON AEATEIBHOCTU M dKU3HEHHBIX CHUTYaIUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHUs HpoOIeMbl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH yueOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH SPYIUIMH B Pa3sHBIX OOJIACTSIX
3HAHUN, IOCTOSHHO NOBBIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BJIJIETh HAaBbIKAMU I03HABATEIbHON pe(dIeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUH U
MBICIIUTENbHBIX MPOILIECCOB, UX PE3YIbTATOB M OCHOBAHWW, UCHOJB30BaTh NPUEMBI pediekcuu Ass
OILICHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELIECHUS 110 UX CHUKEHUIO;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0sl U APYrUX:

MPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MIPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

IPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pesymbTaThl ocBoeHUs mporpammbl COO mo Ouosiormu Ha 0a30BOM YypOBHE
BKIJIIOUAIOT crenuduyeckue anas ydeOHoro mpeamera «buonorus» HaydHble 3HaHUS, YMEHUS H
CrocoObl JEMCTBHI 10 OCBOEHUIO, HHTEPIIPETALUN U MPEOOpPa30BaHUIO 3HAHUM, BUJIBI 1€ATEIBHOCTH
IO MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B Pa3IMYHbIX YUeOHBIX CUTYallUsX, a TAKXKE B
peaIbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ OMoJsiorueid. B mporpamme npeaMeTHble pe3yabTaThl
MIpeJICTaBJICHbI IO TOJaM O0y4YEeHHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» 6 10 knacce NOMKHBI
OTpPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCT€ U poJId OHOJIOTMM B CHUCTEME HAyYHOrO 3HAHUs
€CTECTBEHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIJIAJE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON rPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBATh COAEpKaHHE OWOJIOTMYECKUX TEPMUHOB M TOHSATHH: >KH3Hb, KIETKa,
opranu3M, Meradbonn3M (O0OMEH BEUIeCTB U MpPEBpAIlCHHE SHEPruH), ToMeocTas (camMoperymsius),
ypOBHEBasi OpraHU3aIusl )KUBBIX CHCTEM, CAMOBOCIPOU3BeIeHUE (PEPOIYKIINs), HACIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHME Wu3Jaratb OWOJIOTHUYECKUE Teopuu (KJIETOYHas, XpPOMOCOMHAs, MYTaI[MOHHAs,
LEHTpaIbHas IOTMa MOJEKYIspHOW O6uonorun), 3akoHsl (I. Menaens, T. Moprana, H. 1. BaBunosa)
1 yueHus (0 LIEHTpax MHOTOOOpa3usi M MPOUCXOXKICHHUS KyabTypHBIX pacteHuit H. WM. BaBumnosa),
ONpEeNENATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHUHU: HAOMIOJCHNE U OTHMCAHUE KUBBIX
CUCTEM, TPOIIECCOB U SIBICHWH, OpraHM3aius U MPOBEICHHE OHOJIOTHMYECKOTO HKCIEPUMEHTa,
BBIJIBI)KCHUE THUTOTE3bI, BBISBICHUE 3aBHCUMOCTH MEXKIY HCCIEAYyEeMbIMH BEIMYMHAMU, OOBSICHEHHE
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MOJIyYEHHBIX PE3yJbTATOB, UCIOIH30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUA M 3aKOHOB, YMEHHUE JETaTh
BBIBOJIBI HA OCHOBAHUHU TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICJATH CYHIECTBEHHBIC IPH3HAKK BHUPYCOB, KJIETOK MPOKAPUOT M JYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEILIECTB H
NpEeBpaIlleHUs] PHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W DSHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIIOJOTBOPEHHS, PA3MHOXKECHHS, WHAWBUIYAILHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPHUMEHATh MOJYYCHHBIC 3HAHHUA JUISI OOBSACHEHHsS] OWOJIOTUYECKUX IIPOLECCOB H
SIBJICHUM, JUTSI TIPUHATHS MPAKTHYCCKUX PEIICHUN B TOBCEAHEBHOW >KM3HHU C IEIBI0 OOSCTICUCHUs
0€30IaCHOCTH CBOETO 3JI0POBbS U 3/I0POBBSI OKPY)KAIOLIMX JIFOJCH, COONIONCHUS HOPM T'PaMOTHOTO
MOBEJICHUsI B OKPYXKAaIOLIeW NPUPOIHON cpede, TMOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS
TOCTHKEHUH COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHI [Tl PallMOHATIBHOTO ITPHPOIOTIONIE30BAHMS,

YMEHHE pelaTh dJIeMEHTapHbIE TEHETHUECKHE 3a/1a9d Ha MOHO- M JUTHOPHUIHOE CKpEIIUBaHHE,
CIIETIJICHHOE HACJIEIOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS JUIS IMPEICKa3aHMUs
HaCJIeIOBaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH JJaOOpaTOpHbIE U MPAaKTUYECKUE PabOThI, COOII0IaTh IPaBUiIa IIPU paboTe C
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECCKH OICHUBATH M HMHTEPIPETHPOBATH HHPOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIFOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEACTBa MAaCCOBOM
nH(OPMAIINN, HAYIHO-TIOMYJISIPHBIE MaTePHAITbI), STHYSCKUE ACTIEKThl COBPEMEHHBIX UCCIICIOBAaHHH B
OMoJIOTHH, MEJUIINHE, OMOTEXHOJIOTHH;

yYMEHHE C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHHUsI, 000011asi OMOJIOTHYECKYIO
WH(OPMAIIHAIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIB30BaTh MMOHATHIHBIN ammapaTr OHOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOEHUs ydeOHOro mpemmera «buomorusi» 6 I1 Knacce NOJKHBI
OTpaxarb:

chOpMUPOBAHHOCTh 3HAHUW O MeCT€ U poOJIM OHOJIOTUM B CHUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpa H
HAay4YHOTO MHPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJIEp>KaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSITHUNA: BHJ, MOIYISALHUSA,
reHo(OoH I, ABOJIIOLUS, ABIKYIIUE CHIIBI ((HaKTOPHI) 3BOJIIOLUH, MPHUCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, SKOJOrHUecKue (akTopbl, SKOCHUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIylEHTHI,
LeNU NUTAaHUS, SKOJIOTHUYECKasi MTUpaMuia, OMoreoleHos, ouocdepa;

yYMEHHE u3Jlaratb OHoJIorHYeckrue Teopur (dBoonronHas teopus Y. JlapBuHa, cuHTeTHYECKAs
TEOPHUsI SBOJIIOINHN), 3aKOHBI U 3aKOHOMEpHOCTHU (3apoibliieBoro cxojactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuil u mnyreid sBomouumun A. H. CesepuoBa, ydenus o Ouocdepe B. U.
Bepnazckoro), onpeaensTh TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIa/IeTh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHUU: HAOIIOJEHNE U OMHMCAHUE KUBBIX
CUCTEM, TPOIECCOB U SIBIIGHWH, OpraHu3aius U MpoBeIcHHE OHOJIOTMYECKOTO HKCIEPUMEHTa,
BBIJIBH)KCHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXK]Y HCCIEAYEMBbIMH BEIMUYMHAMH, OObSICHEHHE
MOJIyUEHHBIX PE3yJbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUMN, TEOPHM M 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUHU MIOJYYEHHBIX PE3YNIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKH CTPOCHHUS OUOJIOTHUYECKUX OOBEKTOB: BHUJOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U IKOCHUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACIIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  O0TOOpa,  BHUA000pa3oBaHMA,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JCUCTBUS JKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, MEepeHoca
BEIIECTB W TOTOKA SHEPrUM B JKOCHUCTEMAaX, AHTPOIMOTEHHBIX HM3MEHEHHH B JKOCHCTEMaX CBOeH
MECTHOCTH, KPYTOBOpPOTA BEIIECTB U OMOTEOXMMHYECKHX ITUKIOB B buocdepe;

YMEHHE TPHUMEHSATHh TOJIYYCHHbIE 3HAHUS Ui OOBSICHEHHS OMOJOTMYECKHUX IIPOILIECCOB U
SIBJICHUM, JUTSI TIPUHATHS MPAKTHYECKUX PEIICHUN B TMOBCEAHEBHOW >KM3HHU C IENbI0 OOecTieueHus
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0€30IaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbsSI OKPYKAIOLIMX JIIOCH, COONIOCHUS HOPM T'PaMOTHOTO
MOBEJACHUS B OKpYXKAIOUIEH MNPUPOTHOW Ccpele, TNOHMMaHHWE HEOOXOJUMOCTH HCIOJIb30BaHUS
JOCTHKEHUH COBPEMEHHON OMOJIOTHH TS PAIlHOHAIIBHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHE PelaTh dIEMEHTapHbIC OMOIOTHYECKUE 3a/1a9H, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUH B dKOcHCcTeMax (IeMU MUTaHuUsA);

YMEHHE BBITOJIHSITH TAOOPATOPHBIE U MPAKTUYSCKUE PAOOTHI, COOIFOIaTh IPAaBIIIA TIPH paboTe C
y4eOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OICHUBATH M HWHTEPIPETUPOBATh HH(POPMAINIO OHOJOTHIECKOTO
COJICpKaHUsI, BKIIFOUAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeICTBa MacCOBOM
nH(OpMAllUK, HAYyIHO-TIONMYJSIPHBIE MaTepuaibl), pacCMAaTPUBaTh TJIOOATBHBIC OSKOJIOTHYSCKUC
po0JIeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBCHHYIO TIO3UIIHIO;

yMEHHE C03/1aBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIE COOOIICHHS, 0000111ass OMOJIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh MOHATHIHBIHN ammapaTr OHOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Konrpoakuwie | Hpakruieckue o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypebi
1 | wonomx xax raya : 05 | pupsimedsoornyTiaic2o?
2 JKuBbie cucTeMbl U UX OpraHU3alus 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 7 1 bubmrorexa I[JOK
https://m.edsoo.ru/7f41c292
4 KuzHenesaTenbHOCTh KIETKH 7 1 E&H;;T:;%ggﬁ £41292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6moreka [IOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
8 | Peseporoe ppews ! g s00.U416292
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabsie | TpakTieckie (uudpossbie)
NMPOrpaMmblI Bcero 5 p oOpa3oBaTejibHbIE
padoTsI padoThI pecypeI
bu6mmoreka [IOK
! OBOIOIFOHHAA OHOTOr KA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 1 https://m. edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmrorexa IJOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne n/n | Tema ypoka Beero Konrpoasubie | IIpakTtuueckue :)Ig;)b agzl:::e ILHBIC
padoThI padoThI pecypebi
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

2 [IpakTuueckas padota Ne 1 «Vcnonp3oBanue 1 05 bubnuoreka [IOK
Pa3IMYHBIX METOJIOB MPU U3Y4ECHUU https://m.eds00.ru/863e6122
OMOJIOTHYECKIX OOBEKTOBY

3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6moreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564

4 XuMu4ecKui cocTaB KiIeTku. Boja u 1 bubmuorexa [JOK
MUHEPaATbHBIE COJIA https://m.edso0.ru/863e674e

5 benku. CoctaB u cTpoeHue OEIKOB 1 Et?[?s?lpllggcli(s%gSEGBeGb?Z
DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophbl.

5 JlaGopaTtopHnas pabora Ne 1 «M3y4ueHue 1 05 bubnuoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA https://m.edso0.ru/863e6b72
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

! Yraeeoast. Jiurnys: L ]hst?fsﬂll;lr(r)::ci%c])l 8/1263%870

8 Hyxneunossie kucnotsl. ATD 1 nggﬁgﬁ:{ﬁ)gﬁi};%% d5¢

9 Hcropus u metopl uzyuenus kietku. Kierounas 1 bubnunoreka [JOK
teopusi. KineTka Kak 1el0CTHas CUCTEMA. https://m.edso0.ru/863e6e88

10 CrpoeHune 3yKapuoTUYECKON KIIETKH. 1 05 bubnunoreka [JOK

JlaGopatopHas padota Ne 2 «M3yueHue cTpoeHHs

https://m.edso0.ru/863e6ff0
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

KJIETOK PacTEHH, )KUBOTHBIX, TPUOOB U OaKkTepuit
I10J MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax
U UX ONMCAHUE)

https://m.edsoo.ru/863e716¢

bu6mmoreka [{OK

11 OOmeH BelecTB Wik MeTado0JIu3M 1 https://m. eds00.ru/863e766¢

bubmmoreka [{OK

12 Porocuntes. XemocuuTes . https://m.edso0.ru/863e7c98

. bubmmoreka [IOK

13 Jmepreruucckuii 0omen . https://m.edso0.ru/863e7aae

14 [TonyromoBast KOHTpoOJIBHAS paboTa 1
JKW3HEHHBIN UK KIETKH. [eeHne KIeTKu.

Murto3. JIaboparopnas pabota Ne 3 «Habnronenue bubnuoreka [IOK

15 1 0.5 _

MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIIpEapaTax»
bu6moreka [IOK

16 buocunTes 6enka. Peakius MaTpuyHOTO CHHTE3a 1 https://m. eds00.ru/863e796¢

bu6mmoreka [IOK

17 Tpancnsmus — 6nocuHTE3 OENKa 1 https.//m.eds00.ru/863e796¢

bu6mmoreka [IOK

18 Hexnerounsie GopMbI )KU3HU — BHPYCHI 1 https://m.edsoo.ru/863¢7540

bu6mmoreka [JOK

19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 1 https://m.edso0.ru/863e81b6

https://m.edsoo0.ru/863e831e
N bubnmuoreka [JOK

20 Meiios 1 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonotBopenue. JlabopatopHas padota Ne 4 1 05 bubnunoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTpenaparax»

22 WHauBuayalbHOE pa3BUTHE OPraHU3MOB 1 bubmiorexa LIOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka O HaCJIECTBEHHOCTH U 1 bub6nuoreka [IOK
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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
https://m.edsoo.ru/863e8436

U3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEOBaHUs TPU3HAKOB. 1 bubnmoreka [JOK
MoHOTHOPHIHOE CKPEIUBAHNE https://m.edso0.ru/863e8878
JuruOpuiHoe CKpenBane. 3aKOH He3aBUCUMOTO bubnuorexa [JOK
25 1 .
HacjeA0BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacJIeI0OBaHNE TTPU3HAKOB.
JIab 6ota Ne 5 «1
26 p;y?iiizzgiahjf}?o:;ng;H(;i"ogﬁen?;%pnaﬁoro 1 0.5 bubmorexa [JOK
https://m.edso0.ru/863e8c60
CKPEIIUBAHUS Y IPO30(DHUITBI HA TOTOBBIX
MHUKPOTIpEIiapaTax»
27 I'eneruka nona. HacnenoBanue npu3HaAKoB, 1 bubmuorexa [JOK

CICTIJICHHBIX C ITIOJIOM

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

N3menunBocts. HenaciencteBennas
M3MEHYUBOCTH. JlaboparopHas padota Ne 6.
28 N3ydyenne MoaupuKaMOHHON U3MEHYUBOCTH, 1 0.5
MIOCTPOCHHUE BAPUALIIOHHOTO psja U
BapHallMOHHOW KPUBOW»

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

HacnencrBennas nsmenunBocts. JlaboparopHas
29 pabota Ne 7. «AHanu3 MmyTaruil y 1po30¢uisl Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubanoreka [IOK
30 T'eneruka yenosexa 1 https:// m.edsoc%.I ru/863e8d78
31 Hroropas koHTpoJIbHAS paboTa 1 1
32 Cenekuus Kak HayKa M IIpoLecc 1 BH6J.IHOTeKa HOK
https://m.edso00.ru/863e9214
33 MeTopl ¥ JOCTHXKECHHS CEJISKIIMH PACTCHHUNA U 1 bu6mmoreka [JOK
JKMBOTHBIX https://m.edso00.ru/863e9214
34 buoTtexHonorus Kak oTpacib MponU3BOICTBA 1 BH6J.IHOTeKa HOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 4
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
i Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pa3oBaTeILHbIe
padoTsI padoThbI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs bubmorexa [JOK
https://m.edso0.ru/863ea20e
2 WcTopus pa3BuTus npeacraBieHuii 00 bubnnorexa [JOK
3BOJIIOIUU https://m.eds00.ru/863e9570
3 MHKpOSBOTIOWS bu6moreka [IOK
https://m.edsoo.ru/863e9cle
[Tomynsamms Kak >eMeHTapHas eUHUIIA BUJIA
4 u sBoronun. JlabopatopHuas padora Ne 1 05 bubmuorexa [JOK
«CpaBHeHHE BUIOB 110 MOP(OTIOTHUIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOPHI) bubmuorexa [JOK
SBOJIIOIUH https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EcrectBennsiit 0T60p 1 €ro GOpMbI https://m. eds0o.ru/863e9ed0
Pe3ynbTarhl 3BOJIFOIIUMHN: TPUCTIOCOOICHHOCTD
OpPraHu3MOB M BHI000pa30oBaHUE.
bu6mmoreka [JOK
7 JlaGopaTtopnas pabota Ne 2 «OHI/IC&I-'I.I/IC 0.5 https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHTEIILHOTO XapaKTepay
8 HamnpaBnenus u myta MaKpo3BOJIIOIIMH Eubmorexa TOK
P yr P H https://m.edsoo.ru/863e9cle
9 HeobparumocTh 3BOTIONNN
10 Hcropus xu3Hu Ha 3eMIle U METOBI €€
W3y4YeHUs
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHU HA 3emiie bubmiorexa [JOK

https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

12 PazButue xxu3Hu Ha 3eMIie IO 3pam U 1 bubmmoreka [JOK
IIepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJIIOIIH PACTUTEIHLHOTO

13 XKUBOTHOTO Mupa. [IpakTuueckas padora Ne 1 1 05 bubnuorexa [JOK
«M3ydyeHne HCKONIAaEMbIX OCTaTKOB PACTCHUH U ' https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)

14 [TonyromoBast KOHTpoOJIBHAS paboTa 1

15 CoBpemeHHast cucTeMa OpraHnyeckoro Mupa 1 bubmiorexa HOK

https://m.edso0.ru/863ea48e
bubmmoreka [{OK

16 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) 1 https://m.edsoo.ru/863eac2c

17 JIBuxkymiue cuibl ((hakTopbl) aHTPOIIOTreHe3a 1 E&HE;T:;%ESE 63eaddd

18 OCHOBHBIE CTaJNH SBOJIOINH YETOBEKA 1

19 YenoBeueckue packl ¥ TPUPOIHBIE aANITALIUN 1 bubmuorexa [JOK
4eJI0BEKa https://m.edsoo.ru/863eaea2

20 DKOJIOTHS KaK HayKa 1

21 Cpensl 00uTaHUS U SKOJIOTHYECKUE (DaKTOPhI 1 E?s?ﬁggéziggllé&,eafec
Abuotnyeckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue

29 0COOCHHOCTH PAaCTCHHUI M3 Pa3HbIX MECT 1 05 bubnuoreka [JOK
obutanusy. Jlabopatopnas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KoJIeycay

bubmuoreka [JOK

23 buomiieckue paxrope: . https://m.edso0.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKH MOMYISIUH.

24 ITpaktuyeckas padora Ne 2 «[Toacuér 1 05
TJIOTHOCTH MOMYJNSIMIA Pa3HbIX BUJOB '
pacTeHum»

25 Coo0bmiecTBa OpraHu3MoB — OHOLIEHO3 1 bubnuoreka [IOK
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

https://m.edsoo.ru/863eb46a

bubmuoreka [JOK

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863ebA6a
O .
27| Dxoormeciane mipaitaw, Croficras ) BuGinorera LIOK
PaMIIpL https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccust
28 [Ipupoanbie 3KOCHCTEMBI 1
29 AHTpPONIOT€HHBIE SKOCUCTEMBI 1
30 Wrorosast kKoHTpOJIbHAS paboTa 1
bubmmoreka [{OK
31 buocdepa — rnobdanpHas skocucTema 3eMiu 1 https://m.edsoo.ru/863ebb5e
bu6moreka [IOK
32 3aKOHOMEPHOCTH CyIIeCTBOBaHUS OHochepbl 1 https://m.edsoo.ru/863ebd16
33 YenmosevecTBO B Onochepe 3emimn 1
34 CocytiecTBoBaHHE MTPUPOIBI U YETIOBEUECTBA 1 bubmrorexa [JOK
https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* buonorus. Ob6mas 6uonorus, 10 kiace/ Cuornazos B.U., Aradponosa 1.b.,
3axaposa E.T., O01mecTBo ¢ orpaHUYEHHOUN OTBETCTBEHHOCTRIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
* buonorus. O6mas 6uosorus, 11 knace/ Cuornazos B.U., Aradonosa U.b., 3axapoBa
E.T., OGmecTBO ¢ orpaHMYeHHOI OTBETCTBEHHOCTHIO «/IPODAY»; AknimonepHoe 001ecTBO
«M3narenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1.CuBornazos, Aradgonosa, Mumakosa: Obmas 6uosorus. 10 kinacc. Meroauueckoe
nocobue k yueOHuky B. CuBornasosa u ap. Beprukans. ®T'OC. 2016r.
2. borpanosa T.JI., Cononosa E.A. buonorusi. CripaBouHUK Ui CTapIIEKJIACCHUKOB U
noctynatomux B By3bsl. — M.: ACT-npecc, 2006.
3. Bonrosa 1.B. COopHuK 3a/1a4 1o 00111l OMOJIOTHH JIJIsi TOCTYMAIONIUX B BY3HI. - M.:
«Onmkce 21 Bex» «Mup u obpazoBanue», 2005;
4. buonorus. Coopuuk 3aaanuii 1uig noaroroBku k ['MA. Jlepuep I'.U, Kupunnenko A.A,
Konecuukos C.1,
5. Koznoa TA., Kyaumenko B.C. Bruonorus B Tabmumax 6-11 xiraccsl. CripaBodHoe nocoOue.
- M.: JIpoda, 2009;
6. Kupunenko A.A. buonorus. CoopHUK 3a/1a4 110 reHeTruke. ba3oBbIii M MOBBIIIEHHBII
yposHH EI'D. PocroB-Ha-Jlony:Jlernon, 2009.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://www.mon.gov.ru MuHrCTEpCTBO 00pa30BaHUs M HAYKH
http://www.fipi.ru TTopran ®UIN — DeaepanbHbii HHCTHTYT MEArori4ecKuX H3MEPEHHUN
http://edu.ru/index.php ®denepanbhblii moptan «Poccuiickoe 00pazoBaHuey
www.km.ru/educftionhttp://www.virtulab.net BupTyaibHas 1aboparopus
http://school-collection.edu.ru emuHast kosuteKkius nU(POBBIX 0OPa30BATEIBHBIX PECYPCOB
Wwww.bio.nature.ru - Hay4HbIC HOBOCTH OHUOJIOTHH
http://www.uchportal.ru — yautensckuit mopran
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