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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke MpPOrpaMMBI 1O OMOIIOTHH TEOPETHYECKYIO0 OCHOBY JJISI ONPEICIICHHS MOAXOIOB K (OPMHPOBAHUIO
comepxanus ydeOHoro mpenmera «buwomorms»  cocraBmimm:  KoHIentyamsHble monoxkenus DPrOC  COO o
B3aUMOOOYCIIOBJIEHHOCTH IIeJIeH, COAEpKaHUs, Pe3yJIbTaTOB 00y4YeHHs U TPeOOBAaHUH K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB,
MOJIOKEHHUsT 00 OOmMX IeJsIX W IMPUHIMIAX, XapaKTepH3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPETHEro oOIIero
obpaszoBanus B Poccmiickoit @exepannu, a Takke MOJOXKEHHUA O crieruduke OMonornu, e€ 3HAYCHHH B NO3HAHUH JKHUBOU
NPUPOJBl U OOECHEYCHUH CYIIECTBOBAaHMS 4YeJoBeueckoro odOmiecTBa. COrIaCHO Ha3BaHHBIM IOJOXKEHHSM, OIpEle/ICHBI
OCHOBHBIE (PYHKIIMH ITPOTPaMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ononornu AAaéT MPEnCTaBIICHHE O IENAX, 00 oOmel cTpaTernu OOy4eHHUs, BOCIIUTAHHUS M Pa3BUTHA
oOydaromuxcs cpeacTBaMu ydeOHOTO mpeamera «buonorms», ompenenseT o0s3aTedbHOE MpPEeAMETHOE COJNEp)KaHWE, ero
CTPYKTYPY, paclpeseieHue o pa3zienaM U TeMaM, PeKOMEHYeMYIO MOCIeJ0BaTeIbHOCTh N3yUYEeHUs YUeOHOro MaTepHaia C
Y9I6TOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH, JIOTHKH 0Opa3oBaTENBHOTO IMpoIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B nporpamme 1o OHOJNIOTHH TakKe YYUTHIBAIOTCS TPEOOBaHWS K IUIAHHUPYEMBIM JMYHOCTHBIM, METAIpPEeIMETHBIM U
MPEIMETHBIM pe3yJibTaTaM O0y4YeHHS B (DOPMUPOBAHMU OCHOBHBIX BHJIOB YUCOHO-TO3HABATEIBHOMN IESITEIBHOCTH/YUEOHBIX
JeHCTBUI 00YyYaIOMIMXCSI IT0 OCBOCHHIO COJIEPKaHUS OMOJIOTHIECKOTO 00pa30BaHusl.

B nporpamme no 6uonorun (10—11 xiaccel, 6a30BbIli YPOBEHb) peai30BaH MPUHIMI TPEEMCTBEHHOCTH B M3Y4YE€HHU
Ouonoruu, Gnarojmapsi YeMy B HEil IPOCMAaTpUBAETCsI HANPABICHHOCTh HAa Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMHpOBaHUEM
€CTeCTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTALNH JIMIHOCTH, SKOJIOTHYSCKOTO MBIIUICHUS, TIPEICTABICHIHA O
3I0pOBOM 00pa3e JKU3HH U OCpEeKHBIM OTHOIICHHEM K OKpY’Kalomed mpupomHoil cpenxe. IlosToMy Hapsamy ¢ M3ydeHHEM
00111e0M0TOTHIECKIX TEOPHA, a TAK)KE 3HAHUN O CTPOCHHH KHMBBIX CUCTEM Pa3HOTO PaHra M CyI[HOCTH OCHOBHBIX HPOTEKAFOIIHX
B HHX IIPOIIECCOB B IIPOTpaMMe IO OHOJIOTHH YAEJICHO BHUIMAaHKE HCIIOJIh30BAHHUIO MTOTyYCHHBIX 3HAHUH B TIOBCETHEBHON KU3HU
JUIL pelIeHUs TPUKIANHBIX 3aJad, B TOM 4HCJe: MPOQIIAKTHKH HACIEACTBEHHBIX 3a00JIEBaHMHA YeNIOBEKa, MEIHUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHHUS, 0OOCHOBAHUS DKOJIOTHUECKH 1IEIeCO00pa3HOr0 MOBE/ICHHSI B OKPYIXKAaIOIIEH MPUPOIHOI
cpele, aHanKu3a BIUSHUS XO3SICTBEHHOHN AEATENIbHOCTH YelloBeKa Ha COCTOSHHE NMPHUPOTHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenne BHAMaHHS K MPUKIATHOW HAIPaBICHHOCTH y4deOHOTro mpemmera «BHONOTHS» MPOAWKTOBAHO HEOOXOIMMOCTEHIO
oOecricueHHUs yCIOBHU JJIST PEIICHUS OJHOM W3 aKTyallbHBIX 3a/a4 IIKOJBHOTO OHMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraerT GopMHUpoBaHHE Yy 00YYaIOMINXCSl CIIOCOOHOCTH allaliTUPOBATHCSl K U3MEHEHMSIM JTMHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHDA.

Buomorus Ha ypoBHE cpenHero o0mero odpa3oBaHHs 3aHUMAaeT BakHoe MecTo. OHa obecreunBaeT GOPMHPOBAHUE Y
00yJaroNMxcss NPEACTABICHUN O HAyYyHONW KapTHHE MHpa, PacHIMpsieT W 0000IIaeT 3HaHUS O JKHBOW mpupome, e&
OTIIMYUTENBHBIX IMPU3HAKaX — yPOBHEBOM OPraHM3aIlMM W ABOJIONMH, CO3MA€T YCIOBUS IJIs: NMO3HAHMSA 3aKOHOB JKHMBOI
MIPUPOIBL, POPMHUPOBAHUS (HYHKIMOHATHHOM IPaMOTHOCTH, HABBIKOB 3J0POBOTO M O€30MAaCHOT0 00pa3a KU3HHU, IKOJIOTHIECKOTO
MBIIIUIEHHS, IEHHOCTHOTO OTHOIICHHS K KHBOH NMPHPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MUMEET TAaKXKe I PeIIeHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 33434 CPEJHEr0 00IIero
00pa3oBaHUsi, coIUANM3alu oOydJaromuxcs. V3ydeHue Owomormu oOecrmednBaeT yciuoBUS Ui (OPMHUPOBAHHUS
HMHTEIUICKTYaTbHBIX, KOMMYHUKAITHOHHBIX ¥ HH(POPMAIIMOHHBIX HABBIKOB, SCTETUIECKOM KYJIbTYPHI, CIIOCOOCTBYET HHTETPALIUI
OMOJIOrMYECKUX 3HAHMH C MPEICTABICHUSIMHU U3 JPYTHX YYEOHBIX NPEIAMETOB, B YACTHOCTH, QU3UKH, XMMUH U reorpaduu.
HazBaHHBIe MOIOKEHHS O TIPeHA3HAYCHUHU YUeOHOTO MpeaMeTa « BHoorHshy cocTaBUIIH OCHOBY IS OIIPEIeIICHIS TOX0/I0B K
0TOOpY M CTPYKTYpHUPOBAHHIO €0 COJEPKaHuUs, PEACTABICHHOTO B IPOrpaMMe 110 OMOJIOTHH.

Ot6op coxmepxkanms ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE OCYIMIECTBIEH C  MO3UIUI
KyJbTypOCOOOpa3HOTO MOAX0/a, B COOTBETCTBUH C KOTOPHIM 00ydaromuecs JODKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAUMMBIE IS
(opMupoBaHUs OOLIEH KyJIbTYpHI, ONpEACISIONINE a/JeKBAaTHOE IIOBEJCHUE YEIOBEKa B OKpYXKaIOUIeH IMpPUPOIHOH cpeje,
BOCTpeOOBaHHBIE B MOBCEAHEBHOM KM3HU U MPAKTHUECKOHN NeATeapbHOCTH. Oc000e MECTO B ATOW CHUCTEME 3HAHWUW 3aHUMAIOT
3JIEMEHTHI COAECPKAHMSI, KOTOPBIE CIy»KaT OCHOBOH JJisi JOPMUPOBAHUS MIPEJICTABICHUH O COBPEMEHHOHN €CTeCTBEHHO-HAYYHOM
KapTHHE MHMpPA ¥ ICHHOCTHBIX OPUEHTAIUSX JIMYHOCTH, CITIOCOOCTBYIOIIMX 'y MaHHU3AIMH OMOIOTHYECKOTO 00pa3oBaHusl.

CTpyKTypHpOBaHHE coOJepKaHHs Y4eOHOro Marepuaja B IIpOrpaMMe MO OHOJOTHH OCYLIECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHUHA OO0 OTIMYUTEIHHBIX OCOOCHHOCTAX JXHBOW IMPHPOABI, O €€ YpOBHEBOH OpTraHU3aIMH H
SBOJIIOLMH. B cOOTBETCTBUM C 3TUM B CTpPYKType y4eOHoro mpeaMera «broorns BblieNEHbI CIeAyIOIIe CoaepKaTesbHbIe
muHuM: «bnonorns kak Hayka. Meronpl Hay4HOro mo3HaHHs», «Kierka kak Owosormueckas cucrema», «OpraHusM Kak
6nonormueckas cucteMay, «CrucremMa 1 MHOrooOpasue OpraHndeckKoro MUPay, « OBOIIOIHS KHUBOH IPUPOIBDY, « DKOCUCTEMBI
MIPUCYIIHE UM 3aKOHOMEPHOCTH.



Lens m3yuenus yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE — OBJAJCHHE OOy4YarOUIMMHUCS 3HAaHHSIMH O
CTPYKTYPHO-(hyHKIIHOHAJIBHOM OpraHM3alluK )KUBBIX CUCTEM Pa3HOTO paHra v MproOpeTeHre yMEHHI HCII0Ib30BaTh 3T 3HAHUS
JUTSl TPAaMOTHBIX JIEWCTBHIN B OTHOIIEHHH OOBEKTOB JKHUBOI IMIPUPOIBI M PELICHHS PA3IMIHBIX KH3HEHHBIX TPOOIEM.

JocTmkenne menn wu3ydeHus ydeOHoro mpenmera «buomorms» Ha 06a30BOM ypoBHE 0OOECHEYHMBACTCS PEILICHHEM
CIeIYIOLINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBbl 3HAHUH O OWOJOIMYECKUX TEOPHAX, YUYCHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSX,
THIIOTE3aX, MPaBHIIAX, CIYXAIIUX OCHOBOW I ()OPMHUPOBAHUS NPEICTABICHUH O €CTECTBCHHO-HAYYHOWH KapTHHE MHpa, O
METO/aX HAy4HOrO MO3HAHWUS, CTPOCHUM, MHOTOOOPa3WH M OCOOEHHOCTSX JKMBBIX CHCTEM DPa3HOTO YPOBHS OpraHH3alluH,
BBIJJAIOLIMXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAaHUAX B OMOJIOTHH;

(dopmupoBanue y 00ydaromuxcsi ITO3HABATEIBbHBIX, MHTCIUIEKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B mporiecce
aHaIM3a JaHHBIX O MyTAX PAa3BUTHA B OMOJIOTHM HAyYHBIX B3TJLIIOB, HACH M IOAXOMO0B K M3YYEHHIO JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3alny;

CTaHOBJICHHE y OOYdaroIUXCsl 0OImel KylbTypbl, ()yHKIHOHAIBHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U
OLICHWBATh SBICHUS OKPY)KAIOIETO MHUpa >KUBOM NPHPOIBI Ha OCHOBAaHWHU 3HAHUHM W OIBITA, MOJYYECHHBIX NPH H3Y4YCHHUH
OuoJIoruHy,

(dbopMupoBaHre y OOYYAIONIUXCSA YMCHHHA HIUTIOCTPUPOBATh 3HAYCHHEC OWOJOTMYCCKUX 3HAHHWHA B MPAKTUYECKOM
JEATETbHOCTH YeJIOBEKa, PA3BUTHN COBPEMEHHBIX MEANIIMHCKIX TEXHOJIOTHH U arpoOHOTEXHOJIOTHH;

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEIOBEKOM J>KMBOW IPUPOJBI, HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHHS K HEH, COOIII0ICHHS ATHUECKIX HOPM IPH MPOBEICHUN OMOJIOTHYECKUX UCCIIEI0BaHMUI;

OCO3HAHHE [IEHHOCTH OMOJIOTMYECKNX 3HAHWH JUTS MOBBIIICHHS YPOBHS 3KOJIOTHYECKOH KYJIBTYPHI, A1 (YOPMHUPOBAHUS
Hay4YHOTO MHUPOBO33PEHUS;

MPUMEHEHNE NPUOOPETEHHBIX 3HAHNI M YMEHU B TOBCETHEBHOW YKM3HU ISl OLIEHKH ITOCIICICTBUI CBOEH eI TEIbHOCTH
[0 OTHOIICHHWIO K OKpYy’KaromeH cpene, cOOCTBEHHOMY 3I0pOBBIO, OOOCHOBAHHE W COOMIOJCHHE Mep NPOQHIAKTHKA
3a00JeBaHU.

B cucreme cpennero obuiero obpasoBaHusi «buosorus», uzydaemass Ha 0a30BOM YpOBHE, SIBIISIETCSI 00s3aTEIbHBIM
yueOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IIPEAMETHON 00sacTi « ECTecTBEHHO-HAayYHbBIE IPEAMETHI».

Jns m3ydeHns: Ouonorun Ha 6a30BOM ypOBHE cpenHero obmiero oopa3zoBanus oTBogutcs 68 dacos: B 10 kmacce — 34
gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Heelmo).



COJAEP)KAHUE OBYYEHUA
10 KVIACC

Tema 1. Buosorus kak Hayka.

Buonorns kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMH, TEXHHYECKUMH M JPYTHMU €CTECTBEHHBIMU HayKaMH,
¢dunocopueit, STUKON, 3cTETUKON 1 paBoM. Potb Grostorun B popMUpOBaHUN COBPEMEHHOW HayYHO! KapTHHBI Mupa. Cucrema
OHMOIIOTHYECKUX HAYK.

Mertoapl TO3HaHMSA JKMBOM TpPHPOABI (HAOMIONCHME, OSKCICPHUMEHT, OIHMCAaHWE, W3MEpEHHe, KiacCH(UKaIms,
MO/JISTIMPOBAHKE, CTaTHCTHYECKast 00paboTKa TaHHBIX).

JdemoncTpanum:

Hoptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabnunp! 1 cxeMbl: «MeToIbl TO3HAHUS KHUBOW TIPUPOIBIY.

JlaGopaTopHble M NpaKTHYeCKHe Pa0OTHI:

[paxtraeckas padora Ne 1. «cronp30BaHme Pa3TUIHBIX METOIOB MIPH U3yUECHUH OMOIOTHIECKAX 0OBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHU3aNNs.

JKussle cuctemsl (6MOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTiauuue >KMBBIX CHUCTEM OT HEOpraHWYeCKOi
MIPUPOIBIL.

CaolicTBa OHOCHCTEM U X pa3sHOOOpas3ue. Y POBHH OpraHU3alny OMOCHUCTEM: MOJICKYIISIPHBIH, KJICTOUHBIH, TKAHEBBIH,
OpraHU3MEHHBIH, MOIYJISIIIMOHHO-BHI0BOW, 9KOCUCTEMHBIH (OHOTreOLeHOTUYECKUiT), OnocdepHBbI.

JdeMmoncTpanum:

Tabmuns! 1 cxembl: «OCHOBHBIE IPH3HAKH JKU3HWY, « Y POBHHU OPTaHU3ALNH )KUBOU TIPUPOIBD».

Ob6opynoBanue: moaenab Mosiekyiisl JJTHK.

Tema 3. XumMnueckuii cOCTaB U CTPOEHUE KJIETKH.

XuMHUECKUI COCTaB KJIETKH. XUMHUYECKUE JIEMEHTBI: MaKpOAJIEMEHTBI, MHKpPO3JIEMEHTH. Boma M MuHepaibHbIE
BEIIlEeCTBa.

OyHKIIUM BOJBI U MUHEPAJIbHBIX BellecTB B kieTke. [lonnep)kanne ocMoTHdeckoro 6anxaHca.

Benxu. Cocras 1 cTpoeHne 0€1KOB. AMHHOKHCIIOTEI — MOHOMEpPHI OenkoB. He3aMeHnMble 1 3aMEHUMbIE aMUHOKHCIIOTHI.
AMWMHOKHCIIOTHBIN cOCTaB. YPOBHH CTPYKTYpPbI OCIKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHUIHAST
CTpYKTypa). XUMHUYECKHe CBOMCTBa OenkoB. brosnornueckre GpyHKINM OEIKOB.

depmenThl — Ouonornyeckue karanuzaropsl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas crenn(puIHOCTb.
Kodepmentsr. Buramunsl. OTimanst pepMEeHTOB OT HEOPTAaHHMYECKNX KaTaIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TIHOK03a, prd03a U JAe30KCHpU003a), Arcaxapusl (caxaposa, JAKT03a) M MOJIHUCaXapUIbl
(kpaxmait, TIUKOTEH, IIeJUTI0103a). bruomornueckne GyHKIINHU yTICBOIOB.

Jlurmuper:  Tpuranuepunsl, ¢Gocommnuasl, crepouasl. ['mapodumbHO-THIPOdOOHBIE CcBoMcTBa. bronornmueckue
¢ynkimn munuaoB. CpaBHEHNE YTIIEBOOB, OSITKOB M JIMITHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxkneunossie kucnotsl: JIHK 1 PHK. Hykneotunsl — MOHOMEpBI HYKIEHHOBBIX KucioT. Ctpoenue u ¢pynkiun JTHK.
Crpoenne n pynkmnmn PHK. Bunet PHK. AT®: crpoenne u GpyHKIHH.

ITuronorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS nael M (akTOB B HAYYHOM ITO3HAHHH.
MeToabl H3y4eHHUs KIETKH.

Knetka kak niemoctHast xuBas cucrema. OOmie npu3Haky KJIETOK: 3aMKHyTasi HapyxHas MeMmOpaHa, mojnekyis! JJHK
KaK TeHETHUECKHH anmapar, cucTeMa CHHTe3a OeJka.

Tumb! KIETOK: yKapHOTHIECKas U MpokaproTHdeckas. OcoOEHHOCTH CTPOEHHS MPOKapUOTHIECKOH KieTku. KietouHas
crenka Oaktepuii. CTpoeHHe 3yKaprHOTHIECKOM KieTKkH. OCHOBHBIE OTIMYUS PACTUTEILHOH, )KUBOTHON M TPHOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKa, MIMKOKAIHMKC, nX (QyHkuuu. [Tnazmarnueckass memOpaHna, eé
cBoiictBa M QyHKiMU. Llurommasma n e€ opranomapl. OmHOMeMOpaHHble opraHouasl kierku: OIIC, anmapar I'ombikw,
T30coMBl. [10TyaBTOHOMHBIE OPTaHOHIBI KIIETKH: MUTOXOHIPHH, TUTACTHBL. [IporcxoxkaeHne MUTOXOHAPUH U IacTHI. Buab
wiactua. HemeMmOpaHHbBIE OpraHOMABI KJIETKH: pUOOCOMBI, KIETOYHBIH LEHTP, HEHTPHUOJH, PECHUYKH, XI'YTHKH. PyHKIMN
OpPraHOMJOB KIETKH. BkitoueHus.

Anpo — perynsaTtopHsld HeHTp KiIeTkH. CTpoeHHe sapa: simepHas 000J0YKa, KapHoIUla3Ma, XPOMATHH, SIAPBIIIKO.
XPpOMOCOMBL.

TpaHCIOPT BEIIECTB B KIIETKE.

JemoHcTpanuu:

[optpetst: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ulneiinen, P. Bupxos, /x. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panknuH, K. M. Bap.

Huarpammbl:  «PacripefienneHue XUMHUECKUX SJIEMEHTOB B HEXHUBOWH mpupoje», «PacmpeneneHue XUMHYECKHX
JJIEMEHTOB B JKUBOW IIPUPOLAE».



Tabmunbl n cxemsl: «Ileproanyeckast Tabnuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI BOabl», «brocnHres
Oenka», «CtpoeHne Monekynsl Oenka», «Ctpoenue ¢pepmenrta», «Hyknennossle kuciotsl. JJHK», «CtpoeHrne Moiekyisl
AT®», «CtpoeHue SyKapHOTHUECKOW KIeTKm», «CTpOeHHE KHUBOTHOH KIETKH», «CTpPOCHHE PpAacTHTEIbHOW KIIETKW»,
«CTpoeHue MPOKapHOTHIECKON KIECTKIY», «CTPOCHUE SApA KIETKI», «YTIEBOABD», «JIMTHIBD).

OOopyznoBaHHuE: CBETOBOM MHKpPOCKOI, 000pyIOBaHHE JUIs MPOBEACHUs HAONIOJNCHUI, U3MEPEHUH, SKCIIEPUMEHTOB,
MUKpOIIpenaparhl PaCTUTEIbHBIX, )KUBOTHBIX M OaKTEpUaIbHBIX KJIETOK.

JlaGopaTopHble M MpaKTUYeCKHE PadOTHI:

JlabopatopHast pabora Ne 1. «M3ydeHue KaTalnUTHYECKOW aKTHBHOCTH (EpMEHTOB (Ha MpHUMepe aMHiIa3bl WU
KaTasasbl)».

JlabopaTopnast pabora Ne 2. «M3ydeHne cTpoeHHs KIIETOK PAacTCHWH, )KHBOTHBIX M OaKTEpHi MOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPETapaTax M UX OMHCAHHEY.

Tema 4. )Ku3HenesTeJbHOCTD KJIETKH.

OOMeH BemIecTB, WA METa00IM3M. ACCHMIIIALINS (TUTACTHYECKIH OOMEH) U IUCCUMUIIIIHSA (SHEpreTHIecKuii 0OMeH) —
JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonn3ma. Poib 3aKOHOB COXpaHEHHMS BELIECTB U SHEPTUH B IOHMMAaHWU METa00oIn3Ma.

Twurel oOMeHa BelecTB: aBTOTPO(HBII 1 reTepoTpodHbIi. Posib GpepMeHTOB B 0OMEHE BEIIECTB U PEBPAIleHUH YJHEPTHU
B KJIETKE.

®dotocunTtes. CeeroBas u TemMHOBas (as3pl (oTocmHTe3a. Peakmuu ¢orocuHTe3a. DhhekTHBHOCTH (HOTOCHHTE3A.
3HaueHue (OTOCUHTE3a Ul KM3HM Ha 3emue. BimsHue ycnoBuil cpensl Ha (oTocMHTE3 M CrOCOOBI MOBBILICHHS €ro
MIPOAYKTUBHOCTH y KyJIbTYypPHBIX PAaCTEHHH.

XemocuHTe3. XeMOCHHTE3UpYIoIye OakTepru. 3HaUeHHE XeMOCHHTE3a ISt )KU3HHU Ha 3eMIIe.

OHepreTrieckuii 0OMeH B KieTke. Paciienienne BemecTs, BEIJEICHNE H aKKyMyJIHPOBAHUE SHEPTUH B KJIETKE. DTaIbl
sHepreTuueckoro odmena. [nmkonu3. bpoxenwe u ero Buipl. KucinopomHoe OKHCIEHHE, WM KIETOYHOE [bIXaHHE.
OxucimrensHOe GochopunupoBanue. DPPEKTHBHOCTD YHEPTETHUECKOTO 0OMEHa.

Peaxmun maTpuaHOTO cHHTe3a. ['eHernueckas napopmarmsa u JJHK. Peannzanus reHeTndeckoit nHOpMALUHU B KICTKE.
I'enernueckuii ko1 u ero cpoiictBa. Tpanckpunuus — MatpuuHblii cuate3 PHK. Tpancnsiumst — OGuocuHTes Oenka. DTaribl
TpaHcisinuu. KonupoBanue aMUHOKUCIOT. Posib pubocoM B OMOCHHTE3E OelKa.

Hexnerounsie hopMel sxu3HN — BUpPYCHL. Mcropus otkpeitis BupycoB (. U. BarnoBckuit). OCOOCHHOCTH CTPOCHUS U
KM3HEHHOTO IIMKJIa BUpYycoB. bakrepnodarn. bonesnn pacreHuid, >KMBOTHBIX M YeJIOBEKa, BBI3bIBAEMbIE BHUpycaMH. Bupyc
ummyHoaedunmra yeaoseka (BMY) — Bozoyaurens CITM/]a. OOpaTHas TpaHCKPHIIIKS, peBepTa3a U uHrerpasa. [Ipodunakruka
pacIpocTpaHEeHHs! BUPYCHBIX 3a00JI€BaHUH.

JdeMmoncTpanum:

Ioptpetsr: H. K. Konsnos, /1. U. iBanosckwuii, K. A. Tumupsses.

Tabmuet u cxembl: « Tumel uTanusy, «MeTtabonuzm», «K MUTOXOHIPUSY, « JHEPTETUUECKUI 00Men», «XIIOpOTIacT,
«®DorocunTe3n, «Crpoerme JJHK», «CtpoeHme m ¢yHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[ eHeTHUeCKHil KO,
«Bupycei», «bakrepuodarn», «Crpoenne u xxuzHenHbli nukn Bupyca CIIN/]a, 6akrepuodaray, «Perumkanms JJHK».

Oo6opynoBanue: Moaenu-anminkaimu «Y asoenne JJHK u Tpanckpurmiusy», «bruocunres oenka», « CTpoeHUE KICTKIY,
Mozens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrneTouHsli MK, WIA JKU3HCHHBIH HUKI KieTkd. VuTepdasza u mwurto3. IIporeccsl, mpoTekamomme B uHTephase.
Perummkanus — peakuust MmaTpuaraoro cuaTe3a JJHK. Ctpoerne xpomocoM. XpoMOCOMHBII HA0Op — KapHOTHIL. JUITIONAHBIA 1
TaluIONIHBIH XPOMOCOMHBIE HA0OpBl. XpoMaTuipl. LluToI0rn4ecKkie OCHOBBI Pa3MHOXEHHUS W WHIMBHUIYAIBHOTO Pa3BHUTHS
OpPTaHMU3MOB.

Henenne knetkn — Muto3. Ctagun murto3a. [Iporecchl, mpoucxoasamue Ha pa3sHbIX CTaausX MUTO3a. bromornueckuii
CMBICT MUTO3a.

[Iporpammupyemasi rudenb KISTKH — aflomnTo3.

@opMBI pPa3MHOKEHHsI OPTraHM3MOB: Oecronoe W MoJoBoe. Bumel Oecnonoro pasMHOXKEHHUS: IeJICHHE HaIBOe,
MIOYKOBaHHWE OJJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTHBHOE pa3MHOXeHHe. McKyccTBEHHOE KIOHMpOBaHHE
OpPraHU3MOB, €r0 3HAUCHUE AT CEIEKIIUN.

[TomoBoe pa3MHOXEHHUE, €r0 OTINYHA 0T OECIOJIOTrO.

Meito3. Cramguu Meiosa. IIponeccel, mpoucxoisimue Ha cTagusx Meiosa. IloBeneHue xpomocoM B Meifose.
Kpoccunrosep. buonoruueckuii cMbIca ¥ 3Ha4€HUE MeHo3a.

l'amerorenes — mporecc 0Opa30BaHUS MOJOBBIX KIETOK y JKMBOTHBIX. I10JIOBBIE jKene3bl: CEMEHHUKH M SUYHUKH.
OO0pa3oBaHue 1 pa3BUTHE TIOJOBBIX KIETOK — raMeT (CIepMaTo30u I, SHIIEKIIETKa) — criepMaTorene3 U oporere3. OcoOeHHOCTH
CTpOeHus SHLEKIETOK U criepMaTo3ounoB. OmnogorBopenue. [lapreHorenes.



WNupuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (AMOPHOTEHE3). DTaIbl IMOPHOHAIBHOTO PA3BUTHUS
y TO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE, TacTpyJisauus, opraHorene3. IlocTomOpuoHampHOE pa3BUTHE. THIIBI
MOCTAMOPHOHATIFHOTO Pa3BUTHSA: IpsMoOe, HempsMoe (IMInHOYHOe). BiusHMe cpeisl Ha pa3BUTHE OPTaHW3MOB, (AKTOPEI,
crocoOHBIE BRI3EIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJul Pa3BUTHUS.

JdemoncTpanum:

Tabmuuer n cxembl: «POpMBI pa3MHOXKECHHS OPTaHU3MOBY», «JIBOWHOE OIUTOMOTBOPEHHE y IIBETKOBHIX PACTECHHID»,
«BereraTuBHOE pa3MHOXKEHHE pacTeHMit», «J[lenenune kieTkn Oakrtepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
XpoMocoMbD», «Kietounsit nukmy, «Pemnukanus JJTHK», «Murosz», «Meitosy, «lIpsamoe u Henpsimoe pa3BuTHe», «I'ameToreHe3
Y MIICKOTIMTAIOIINX U YeIOBeKa», « OCHOBHBIE CTAIIH OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MUKpOIIpenapaTsl «Cnepmaro3onsi MJIEKOTIUTAIOLLET O, «SinekneTka
MJeKonuTaIero», «KapnokuHes B KieTkax Kopellka JIyKa», MarHUTHas MOJAENb-anruikanus «Jlenenue KIeTKh», MOJENb
JHK, monens MetahazHOM XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 3. «HaOmoneHre MuTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlabopaTopnas padota Ne 4. «/3yyeHue CTPOCHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIapaTaxy.

Tema 6. HacsiecTBeHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3a1auu TeHETHKH. IcTOpUs pa3BUTHS T€HETHKH. POJb IIMTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKU.
Bknan poccuiickux u  3apyOeXHBIX YYEHBIX B pa3BUTHE TIEHETHMKH. METOoAbl TEHETUKH (TMOpPHIO0IOTrHYECKHH,
OUTOTCHETHYCCKUH, MOJEKYJApHO-TeHeTHUecKnii). OCHOBHBIE TeHETHYEeCKHe TMOHATHA. [ eHeTwmdyeckas CHMBOJIHKA,
HCIOJIb3yeMasi B CXEMax CKpeLMBaHUM.

3aKOHOMEPHOCTH HAacleJ0BaHUs MPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem. MoHOTHOpUAHOE CKpelllMBaHUE. 3aKOH
ennHO0-00pa3us THOPHIOB EepBOTO MOKoJeHus. [IpaBHiIo MOMUHIPOBaHNUS. 3aKOH pacIICIUICHUS PU3HAKOB. [ HTI0Te3a YHCTOTHI
ramerT. [loiHOE U HENOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpEINMBaHHE. 3aKOH HE3aBHCHMOIO HACJCIOBAHUSA MPHU3HAKOB. I[[UTOreHETHYECKHE OCHOBBI
TUTHOPUIIHOTO CKpelIMBaHUs. AHaIM3upylollee CcKpenuBaHue. lcnonp3oBaHue aHaJM3UPYIOLIETO CKPEIUBAHUS IS
OTIpe/IeIICHUS TEHOTHUITa 0COOH.

CuennieHHOe HaclenoBaHue Npu3HakoB. Pabora T. MopraHa mo CHEIUIeHHOMY HACJEOBaHUIO TeHoB. HapymreHue
CIIETUICHHS TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpomMocoMHas TeOpUs HACIEICTBEHHOCTH. | eHETHUECKHE KapThl.

l'eneruka mnoma. XpoMOCOMHOE oOmNpejeseHue Imojia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOrameTHble U
reTeporaMmeTHbIe Opranu3Mbl. HaciiejoBanue Mpu3HAKOB, CIETIIICHHBIX C TTOJIOM.

M3mMeHunBOoCTh. BHJbI M3MEHUYMBOCTU: HEHACJEACTBEHHAs W HacjelcTBeHHass. Poilb cpeapl B HEHAcCleICTBEHHOM
M3MEHYMBOCTU. XapaKTepUCTHKa MOAH(DHUKAIMOHHOW M3MEHYHBOCTH. BapHWanmoHHBIN psI W BapwaluoHHas KpuBas. Hopma
peakiuu npu3Haka. KoJM4ecTBEHHbIE M KAa4eCTBEHHBbIC NPU3HAKA W HX HOpMma peakiud. CBoHcTBa MOAUGUKAIMOHHON
U3MEHUYHUBOCTH.

HacrenctBeHHas, WM TeHOTUITHYECKAs, H3MEHINBOCTh. KoMOWHATHBHAS M3MEHYMBOCTH. Meii03 M TOJI0BO# mporiece —
OCHOBa KOMOWHATHBHOM W3MEHYMBOCTH. MyTaloHHass M3MEHYUBOCTh. Kiaccupukamus MyTaluii: TeHHBIE, XpPOMOCOMHBIE,
reHomHble. YacToTa W NpUYUHBI MyTanuid. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJICICTBCHHOM
m3menunBocty H. 1. BaBuiosa.

BuesinepHast HacIeACTBEHHOCTh U HU3MEHUUBOCTb.

I'enetuka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METOJIBI T€HETHKH YEJIOBEKA: TeHEATOTUIECKUH, OIM3HEI[OBBIH,
[IUTOTEHETUYECKH, OMOXUMHUUYECKUH, MOJNEKYIIpHO-TeHeTHYecKuil. COBpEeMEHHOE OIpeNIelICHHe TeHOTHIA: MOJTHOTEHOMHOE
CEKBEHUPOBAHME, TCHOTHIIMPOBaHWE, B TOM uucie ¢ momomeio [I1[P-anamu3a. HaciencrBeHHBIC 3a00JCBaHUS YEIOBEKA!
reHHple Ooye3HW, OONE3HM C HACIEACTBEHHON TMPEIpaciioioKeHHOCThIO, XPOMOCOMHBIE Oone3Hn. Comarmueckne u
reHepaTuBHbIe MyTaliuu. CTBOJIOBBIE KJIETKHU. [[pUHIINITBI 3J0POBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOOUIAKTUKA U JICUSHHS
TCHEeTUYCCKUX Oosie3Hel. MeIMKO-TeHeTHIeCKOe KOHCYIBTUPOBaHNe. 3HAUCHUE MEIUIIMHCKOW TeHETHKH B TIPSIOTBPAIIICHUH U
JICUCHUH TCHETHYECKUX 3a00JIeBaHUI YeOBEKa.

JdemoncTpanum:

[optpersr: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckwuii, H. 1. BaBunos.

Tabnuer U cxembl: «KMOHOTHOPUIHOE CKPEUIMBAHUE M €r0 IIUTOTEHETHYCCKAas OCHOBa», «3aKOH PACHICIUICHHUS U €ro
[IUTOTEHETHYECKasi OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JluruOpumaHoe ckpemuBanue», «lluTomorudeckre OCHOBBI
JTUTHOPHUIHOTO CKpeUTUBaHUs, «Melo3y», «B3anMoaeiicTBHe alIeIbHBIX TEHOBY, «[ €HeTHYeCKHe KapThl PACTEHUMH, JKUBOTHBIX
U uenoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBaHMs, CLEIIEHHOro ¢ mosnom», «KapuoTtumbl deinoBeka



XKHMBOTHBIX», «Buibl n3amenunBoctn», «MoaupukannoHHas H3MEHYMBOCTHY, «HacnenoBanue pesyc-dakropa», «leHernka
Ipymni KpoBu», « MyTallMoHHAs HU3MEHUUBOCTbY.

OOopynoBanue:  Mopenu-ammumkanud — «MoHornOpugHoe — ckpemuBaHue», «HemomHoe — moMuHHMpOBaHHEY,
«lurubpunHoe ckpemuBanne», «Ilepekpéct XxpoMocom», MHUKPOCKON M MHKpompemnapaT «Jpozoduna» (HOpMa, MyTaluH
(OpMBI KPBUIBEB U OKPACKH Tela), repbapuii «I opox moceBHONY.

JlaGopaTopHble M NpaKkTHYecKUue PadoOThI:

JlabopaTopnas pabota Ne 5. «M3ydeHne pe3ynbTaToB MOHOTHOPHUAHOTO M AUTHOPHIHOTO CKPEIIUBAHUS Y IPO30(IIIBI
Ha FOTOBBIX MUKpOIpenapaTax».

JIabopatopHast pabora Ne 6. «M3yueHne Moau(UKALMOHHONH W3MEHYMBOCTH, IOCTPOCHHE BAPHAIL[IOHHOTO psijia U
BApUALIMOHHOMN KpUBOI.

JlabopaTopnas pabota Ne 7. « AHanmM3 MyTanuil y 1po30(QwiIsl Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

[MpakTryeckas padbora Ne 2. «CocraBlieHHe U aHAIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesaexuusi oprann3MoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexknpsi Kak HayKa W TIPOLECC. 3apOXKIEHHE CeNeKIuu W moMecTukanus. Yuenme H. 1. BaBmioBa o meHTpax
MIPOUCXOKACHUS U MHOT000pa3usi KyJNbTYpHBIX pacTeHUH. LIeHTpsI MPOUCXOXKICHUS TOMAIIHUX >KMBOTHBIX. CopT, mopoja,
ITaMM.

CoBpeMeHHBIE METOIBI CeNeKIMU. MaccoBBIN M MHANBUAYaIbHBIH OTOOPHI B CENEKINU PACTEHHUH 1 )KUBOTHBIX. OIeHKa
JKCcTephepa. bian3kopoaCTBeHHOE CKpeluBaHie — MHOpUAKHT. YncTast nunus. CKpeliuBaHue YMCThIX TuHUi. ['eTeposuc, mim
rubpuaHas cuia. HeponcTBeHHoe ckpernuBanue — ayropuauur. OtnanénHas ruOpumusaimst U e€ ycrnexu. VCKyccTBeHHBIN
MyTareHe3 ¥ MoJay4eHHE TTOJUIIONI0B. JJOCTIKEHNS CeNIEKIIH PACTEHHH, )XUBOTHBIX X MUKPOOPTaHU3MOB.

BuoTexHomoruss Kak oTpacih NpPOW3BOACTBA. ['eHHas WHKeHepus. Otambl co3maHus pekomOuHantHoW JIHK m
TPaHCTeHHBIX OpraHu3MoB. KnerouHas unxeHepus. KieTouHsle KynbTyphel. MHUKPOKIOHAJBHOE DPa3MHOKEHHE PaCTEHHMH.
KrnonupoBaHne BEICOKONPOIYKTHBHBIX CEIBCKOX03HCTBEHHBIX OPraHM3MOB. JKOJOTHIECKUE 1 3THYeCcKHe mpodaeMsl. MO —
TeHETHYECKH MOIU(PUIIPOBAHHBIE OPTaHU3MBI.

JeMoHcTpammu:

IToptpetsi: H. Y. Basunos, 1. B. Muuypus, I'. 1. Kapnedenko, M. @. VBaHOB.

Tabmunbl 1 cxembl: KapTa «LIeHTpBI MPONCXOXKACHUS 1 MHOT000pa3ns KyJIbTypHBIX pacTeHuit», «[lopoabl momamHmx
KUBOTHBIX», «CopTa KyIbTYpPHBIX pacTeHmit», «OtrmanéHHas ruOpummsanus», «PaboTel akamemuka M. @. IBaHOBay,
«JTomummonausiy, «O0beKThl OHOTEXHONIOrUNY, «KIIeTOYHBIC KYJIBTYyphl U KIOHHpOBaHHE», «KOHCTpyHpoOBaHHE U MEPEHOC
T€HOB, XPOMOCOM.

OOopyznoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB AMKMX (OPM M KyJIbTYpHBIX COPTOB pacTeHHWH, repOapuii
«CenbCKOX03SICTBEHHBIE PACTEHIUS.

JlabopaTopHble U NPpaKTHYecKHe padoThI:

Okckypensi «OCHOBHBIE METOABI M JOCTHMIKEHHS CEJIeKIMH PACTEeHWH M JKMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN YU4aCTOK, B TEIUNIMYHOE X035HCTBO, JIADOPATOPHIO arpOyHUBEPCUTETA UIIH HAYYHOTO
LIEHTPA)».

11 KIIACC

Tema 1. JBoJronnoHHas1 GuoJI0rNs.

[IpeanockIky BOSHUKHOBEHHMS SBOJIIOIMOHHON TEOpWH. DBOIIOLMUOHHAS TEOpHs M €€ MecTo B Onoinornu. BnmsHne
9BOJIIOI[IOHHOM TEOPUH Ha pa3BUTHE OMONOTUH U APYTUX HAYK.

CBuzerenbcTBa IBOMIONUH. [laeoHTOIOTHYECKHE: MOCTIEeIOBATENBHOCTE MOSIBICHUS BUAOB B IaJICOHTOJIOTHYECKOM
JIETOIINCH, TiepexoHble hopMbl. bruoreorpaduueckne: cxoacTBo U paznnune GayH 1 (IIop MaTepUKOB H OCTPOBOB.

DOMOpHOJIOTHYECKUe: CXOCTBA U Pa3Iniysl SMOPHOHOB Pa3HBIX BUJIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, aHAJIOTHYHBIE, PyIUMEHTapHBIE OpTaHbl, aTaBU3MBl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB
HACJICICTBEHHOCTH W OCHOBHBIX META00IMYECKUX ITyTeH Y BCEX OPraHM3MOB.

OpomonuonHas teopus Y. JlapsuHa. IIpeanocbuiky BOSHUKHOBEHUS JApBUHM3MA. [IBIDKYIIME CUIIBbI SBOJIOLUY BUIOB
mo JlapBuHy (M30BITOYHOE pa3MHOXCHHE IPH OTPAHWYEHHOCTH PECYpCOB, HEONpenesléHHas W3MEHYMBOCTH, Oopnrba 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 0TO0D). CuHTeTHUeCcKas Teopus 3Bomonui (CTD) u e€ OCHOBHBIE MTOJIOKEHHS.

Muxpossonronus. [Tonynsnus kak eAMHULA BUAA U 3BOJIOLUH.

JBmxyiue cuisl ((hakTopsl) 3BOJIIOIMN BUIOB B IIpUpoJie. MyTallMOHHBIN Ipoliecc 1 KOMOMHATHBHAS M3MEHUYUBOCTb.
[TonynsmoHHbIe BOJHBI U Apeiid TeHoB. M3oms1us u Murparwsl.

EcrectBenHsIii 0T00p — Hampasisiiomuil gakrop sBomonnu. PopMel ectecTBeHHOro orbopa. IIpucnocobieHHOCTH
OpPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [IpruMephl mpHucocoO1eHuid y oprann3MoB. ApoMop(o3bl M HIIHO-aqal TALUH.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHOBHBIE (HOpMBI BUI000pa3oBaHUs: reorpaduieckoe, IKOJIOTHIECKOE.



Makpossosonust. @opMsl IBOTIONUH: (PriteTHYecKas, TMBepreHTHas, KOHBEpPreHTHas1, apauiensHas. HeoOpatumocTts
IBOJIIOIUH.

ITpoucxoskaeHune OT HECTICMAIN3NPOBAHHBIX IPeaKoB. [Iporpeccupyomas cennanu3anys. ATanTHBHAS PagHalIys.

JdemoncTpanum:

Ioptpetst: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mrosnep, A. H.
CeBep110B.

Tabmumbl n cxemsl: «Pa3BuTHe OpPraHMYECKOTO MHpa Ha 3emie», «3apoAbllIM IO03BOHOYHBIX JKHBOTHBIXY,
«Apxeonrtepukc», «Dopmbl O00prOBI 3a cymiecTBoBaHMe», «EcrecTBeHHBI 0TOOpPY», «MHOTOOOpa3ue COPTOB pacTeHUiD»,
«MHoroo0pasue mopoj >KMBOTHBIX», «[lomymsaimny, «MyTalMoHHas U3MEHUYUBOCTE», «ApoMopdo3sy, «nuoananraummny,
«O6mas nereHepanmss», «JBIKymIre cuibl IBoronum», «Kapra-cxema mapmipyrta myremectsust Y. Jlapsunay, «boprba 3a
cymecTtBoBaHue», «lIpucrmocobmeHHOCTE  opraHu3MoB», «leorpaduueckoe  BHAoOOpa3oBaHHE», «ODKOIOTHIECKOE
BH/I000pa30BaHUEY.

OO0opynoBaHuE: KOIIEKINS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAcKH, HA0OP III0I0B 1 ceMsH, Komneknus «IIpumepst
3aIIUTHBIX MPUCTIOCOONEHUH Yy >KHBOTHBIX», MOZEb «OCHOBHBIC HAIPaBICHUS IBOIIOLUI», 00bEéMHAS Monenb «CTpoeHune
TOJIOBHOTI'O MO3Ta MIO3BOHOYHBIX).

Buoreorpaduueckas kapra mMupa, Kouiekuusi «PopMbl COXPaHHOCTH MCKOIAeMbIX KHBOTHBIX M PAcTEHUil», MOJENb
amumkamms «Ilepekpéct xpoMocom», BiakHbIe penapaTsl «PazButne HacekoMoroy, «Pa3BuTHe JATYIIKMY), MUKpOIIpenapar
«/lpozoduina» (Hopma, MyTauuu (GOPMBI KPBUTBEB U OKPACKH TeJa).

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlaboparopHras paborta Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTHIECKOMY KPHTEPHIO».

Jlaboparopras pabdora Ne 2. «Onmcanue npucIiocoOIEHHOCTH OPraHN3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHe U pa3BUTHE KU3HHU Ha 3em.ie.

JloHayuHbIe IpEACTABICHUS O 3apOXKICHUH KU3HU. HaydHbIe THIIOTe35I BOSHUKHOBEHHMS JKU3HH Ha 3eMiie: aONOreHes
MaHCHEePMHUsL. XMMUYECKast 3BOJIIOIMA. AOHOTEHHBIN CHHTE3 OPraHMIECKUX BEIIECTB U3 HEOPTaHWIECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKICHNE XUMUUECKOH dBomoK. HauanbpHble sTansl 6uonorunyeckoit asomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE NMPOTOKJIEeTKH. IlepBbie kineTku U ux 3Bomonus. PopMupoBaHUe OCHOBHBIX TPYIII
XKHBBIX OPTaHM3MOB.

Pa3ButHe xu3Hu Ha 3emiie o 3pam u nepuoaaM. Katapxeil. Apxeickas u nporepo3oiickast 3psl. [laneo3olickast apa u eé
MIEPUOJIBI: KeMOPHUICKIHA, OPIOBUKCKHUH, CHITypHUICKHHN, IEBOHCKUH, KAMEHHOYTOJIBHBIH, TEPMCKHUH.

Me3o3oiickas 5pa U e€ nepuoJibl: TPHACOBbIH, IOPCKUIA, MEIOBOM.

Kaiinozoiickas 3pa u e€ nepuo/pl: MajJeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOT'€HOBBIH.

XapakTepuCTHKa KIMMaTa M I'e0NOTHYecKHUX IpoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOIUHN PACTHUTEIBHOTO U KHBOTHOTO
Mupa. Apomopo3sl y pacTeHHI U KUBOTHBIX. I10sBI€HNE, pacBeT U BEIMUPAHUE TPYIIIT XKHUBBIX OPTaHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak oTpaskeHne 3Boonni. OCHOBHBIE CHCTEMAaTHYECKHE IPYIIIBI OPraHU3MOB.

OBoIOIMS YenoBeKa. AHTPOIOJNOTHS Kak Hayka. Pa3sBuUTHE NMpEICTaBICHUH O MPOMCXOXIECHHH deJoBeKa. MeToxbl
H3ydeHHs aHTpororeHe3a. CXoJICTBa U pa3IHyus YeJIoOBeKa U )KMBOTHBIX. CHCTEMaTHYeCKOe ITOJIOKEHHE YeTI0BEKa.

JBmxyiue cuibl ((hakTopsl) aHTporioreHesa. HacneacTBeHHast ”3BMEHYMBOCTh U €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHBIN
00pa3 )KN3HH, U3TOTOBJIEHUE OPYAMH TPy, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBH SBOJIIOIUHN YEJIOBEKAa: ABCTPAJOMUTEKH, UenoBeK ymenblil, YenoBek HpSIMOXOISIINH,
UenoBek HeaHaepTaibckuil, YemoBek pa3yMHbIH. Haxomkn HCKOIAaeMbIX OCTaTKOB, BpEMs CYIIECTBOBAHHs, 00IacTh
pacIpocTpaHeHus, 00bEM IOJIOBHOTO MO3ra, 00pa3 >KH3HH, OpYIHs.

UYenoseueckne packl. OcCHOBHBIE OOJNBIINE pachkl: €BporeongHas (eBpasHWiicKas), Herpo-aBCTPAIIONIHASL
(3xBaTOpHaNbHAas), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKas). YepThl IPUCTIOCOOIEHHOCTH MPEACTaBUTENCH YeTIOBEYECKHX pac
K yCIIOBHSIM CyllecTBOBaHUs. EquHCTBO uenoBedeckux pac. Kpuruka pacusma.

JdemoncTpanum:

IMoptpetsr: @. Pemn, JI. [Tactep, A. . Omapun, C. Mumnep, I'. FOpu, Y. JapBus.

Tabmunbl u cxemsl: «Bo3HnkHOBeHne CoiHEYHOW cHCTeMbl», «Pa3BuTHE OpraHmieckoro mupa», «PacturenmbHas
KIeTka», «KuBoTHas knerka», «lIpokapuoTnueckas kinerka», «CoBpeMeHHash CUCTEMa OpraHM4ecKoro mupay», «CpaBHEHHE
AHATOMHYECKHX YepT CTPOCHHUS YeNIOBEKa M YEeJIOBEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MeCTa MaJTeOHTOIOTHIECKUX HAXOJOK
IIPEJKOB COBPEMEHHOTO YeJI0BeKay, «JlpeBHeiine moam», «IpeBaue moamny», «IlepBble coBpeMEHHBIE TI0aU», «HenoBeueckue
pacsm.

Oo6opynoBanue: Mymsku «lIpoucxoxaeHue denoBeka» (OIOCTHI aBCTPaJONUTEKa, MATEKAHTPOIA, HEaHAEepTaIbIia,
KPOMaHBOHI[A), CIETKH WIH N300paXeHNsI KAMEHHBIX OpYAWi ITepBOOBITHOTO YeloBeKa (KaMHH-YOIIephl, pyonna, ckpebia),
reoXpoHoJIorHyecKkas Tabinia, Kojuekus «PopMbl COXpaHHOCTH HCKOMIAEMBIX KHMBOTHBIX U PACTCHUID.

JlaGopaTopHble M IpaKTHYeCKHEe Pa0OTHI:



IMpakTryeckas padbora Ne 1. «M3yyeHne nckonaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJUICKIIMSIX).

DKcKypcHst «IBOJIIONHS OPraHUIECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIH WM KpAaeBEJUECKUN My3ei).

Tema 3. Opranu3mMsl U OKpYy:Kaomas cpeaa.

Okonorusi Kak HaykKa. 3aJaddl M pPas3fenbl 3KOJOTHH. MEeTOIpl 3KOJIOTHYECKHX HCCIEIOBAaHUH. ODKOJIOTHYECKOE
MHUPOBO33pEHHE COBPEMEHHOTO uesioBeka. Cpeapl OOMTaHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, ITOYBEHHas,
BHYTPUOpraHu3MeHHas. DKojornueckue Gpaxkropsl. Kinaccudukarms skonorndeckux Gpakropo: abHOTHYECKUE, OMOTHYECKHE U
aHTPOTIOTCHHBIE. JleHiCTBHE SKOIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI.

Abunornueckue (HakTOphL: CBET, TEMIIEPATypa, BlaxkHocTh. PoToneproansm. [IpucnocobneHns opraHu3MoB K AEHCTBUIO
abuotnyeckux QakropoB. buonornueckue putMmbel. buotndeckne (¢dakTophl. Buasl OHOTHYECKMX B3aMMOJCHCTBHN:
KOHKYPEHINS, XUIIHNYECTBO, CHMOMO03 U ero (opMbl. I1apasuTusm, Koonepamus, MyTyann3M, KOMMEHCaIN3M (KBapTHPAHCTBO,
HaxJICOHNYECTBO). AMEHCAIN3M, HEHTpann3M. 3HaueHHEe OMOTHYECKUX B3aUMOJCHCTBUH IS CyIIECTBOBAHHMS OPTaHM3MOB B
MIPUPOJTHBIX COOOLIECTBAX.

OKOJOTHYECKHE XapaKTEPUCTUKU TOMynsaiuu. OCHOBHBIE IIOKAa3aTEeNHM IOMYJSIIUU: YHCIEHHOCTh, IIJIOTHOCTb,
POXIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanusl. JJHHAMIUKA YHCIEHHOCTH MOy 1 €€ PeryIsaiusl.

JdemoncTpanum:

IToptpetsi: A. I'ymbonesar, K. @. Pynse, 3. I'ekkens.

Tabmunbr u cxemsl: kapta «lIpupomnsie 30HBI 3emim», «Cpeasl OoOHWTaHHS OpraHmM3MoOBY», «PoTonmeproan3mM»,
«[Tomynsiumm», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH HOMYJSUH HHDY30pUuu-Ty hpenbkmny, «[IuieBbre nemnm.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

Jlaboparopras pabdota Ne 3. «Mop¢onornaeckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaHUS.

JlaboparopHras pabota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

Ipaktuueckas pabora Ne 2. «[1oacuéT MIOTHOCTH MOMYJISAIUIA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa M DKOJI0THYECKHE CHCTEMBI.

Coo01mecTBO OpraHu3MoB — OnorieHo3. CTPYKTYpbl OMOIIEHO3a: BHOBAs!, MPOCTPAaHCTBEHHAs, TpoduuecKas (MUIeBas).
Bunpl-nomunanTsl. CBsi3u B OMOLIEHO3E.

DKoyoTH4ecKue CUCTeMBbl (3KocucTeMsr). [loHsTHE 00 dKOCHCTEME U OuoreoneHo3e. OYHKIMOHAIBLHBIC KOMIIOHCHTHI
9KOCHCTEMBI: NPOIYNEHTHI, KOHCYMEHTHI, peIyleHTs. KpyroBopoT BemecTB U MOTOK SHEPTHH B dKOcHcTeMe. Tpodudeckue
(nmmeBble) ypoBHHM 3KocucTeMbl. [TumieBbie mermm u cetn. OCHOBHBIE ITOKa3aTeNM SKOCHUCTEMBI: OHMoOMacca, MpOJYKIHS.
OKoorn4eckrue MUpaMUIbL: MPOIYKINH, YHUCIEHHOCTH, Omomacchl. CBOWMCTBA 3KOCHCTEM: YCTONUMBOCTB, CAMOPETyJISAIHS,
pasBurue. Cykueccus. [IpupoaHbie 3KOcHCTEMBl. DKOCUCTEMBI 03Ep M peK. DKOCHUCTEMa XBOWHOTO MIIN IIMPOKOJIMCTBEHHOTO
neca.

AHTpOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. bromorndyeckoe M XO3sIMCTBEHHOE 3HAYEHHE
arposkocucTeM M ypboskocucteM. bropazHoobpasue kak (akTop yCTOWIMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTrO
pasHooOpasust Ha 3emie. Yuenue B. W. Bepragckoro o 6uocgepe. I'panuibl, cocTaB u cTpykTypa onocdepsl. JKuBoe BemecTBo
u ero ¢yakimuu. OcoOeHHOCTH OHOC(Eephl Kak rI00aTbHON 3KOCHCTEMBI. J[MHAMHUYECKOEe paBHOBECHE M OOpaTHas CBSI3b B
6uocdepe.

KpyroBopoTs! BelecTB 1 6HOre0XMMHUUECKHE IIUKIIBI DJIEMEHTOB (yTiIepoa, a30Ta). 30HaIbHOCT Onocepsl. OCHOBHBIE
6rombl cymm. YenoeuecTBo B Onocdepe 3emim. AHTpPOIOTeHHBIE M3MEHEHHsS B Omocdepe. ['mobanbHble 3KOIOrHYECKUE
npo6nembl. CocyliecTBOBaHWE TPUPOAB U uenoBedecTBa. CoxpaHeHue OnopasHooOpasusi Kak OCHOBa YCTOHYHMBOCTH
6nocdepsl. OcHOBa PALOHATIBHOTO YNPABJICHUS NMPUPOIHBIMU PECypcaMH M MX HCIIONb30BaHHE. J[OCTIKEHNsT OMOTIOTHH |
OXpaHa IpUPOIBI.

JdemoncTpanum:

Ioptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii. Tabmums! u cxemsl: «llumessie nenmy, «brorenos:
cocTaB M CTpyKTypa», «IIpuponHsie coodmectBa», «llenu nuranusy, «dkojorndeckas nupamuaay, «bruocdepa u yenosex»,
«DKocucTeMa IMUPOKOIMUCTBEHHOTO JIecay, « IKOCHCTeMa XBOWHOTO Jecay, «bromneHnos Bogoémay, « Arporenosy, «lIpuMepHsie
AHTPOIIOTEHHBIC BO3JIEHCTBHS Ha MPHPOAY», «BaxkHeille NCTOYHUKK 3arpsi3HEHUsI BO3[yXa U TPYHTOBBIX Bo1», «IlouBa —
Ba)kHEHIIass cocTapisitomas Ouocdeps», «@akTopsl Aerpafanny nousy, « [ lapHukoBbIil 3¢ dekT, «PakTopsl paioaKTHBHOTO
3arpsisHeHust Ouocteprr», «Ob6mas crpykrypa Omocdeps», «Pacnpocrpanenue xu3Hu B Ouocdepe», «O30HOBBIH IKpaH
ouocheps», «kKpyrosoport yrieponaa B onocdepe», «KpyroBopoT azota B IpuUpoIe.

OOopynoBaHue: MOJEIb-aNIUIMKaKs « TUH4HbIe OMOIIEHO3bI», repbapuii «PacTuTesbHbIE CO00IIECTBaY, KOJIEKINT
«bronenosy, «BpeanTeny BaXXHEHIINX CETBCKOXO3SMCTBEHHBIX KYJIbTYP», FepOapuil N KOJJIEKIIUH PACTEHUH U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOT'A HA
BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OGPA30OBAHUA

Cornacao ®I'OC COO, ycTaHaBIUBalOTCs TpeOOBAHUS K Pe3yIbTaTaM OCBOSHHUS 00YUYaIOIUMUCS POrpamMm

cpeHero o01ero 00pa3oBaHus: JIMYHOCTHBIM, METAMPEAMETHBIM H TPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHMs mpeaMeTa «bHoJorus» BBIIENCHBI ClEAYyOLIHE
COCTABJIAIOLIME: OCO3HAHWE OOYYAIOUIMMHUCS POCCHMCKONW TPaKTAHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CAMOOMPEICNICHUIO, HAIMYHe MOTHUBAIMU K OOYYCHHIO OHOJIOTHH,
LeJICHAIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX yOCKICHUH JINYHOCTH Ha OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPHYECKUX
TpPaguUMH Pa3BUTH OMOJIOIMYECKOrO 3HAHWS, FOTOBHOCTH M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOACTBOBATHCS B
CBOEHt IeSITEeNbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MTPUCYIIUMH CUCTEME OGHOJIOTHYECKOTO 00pa3oBaHus,
HaJIMYKe 3KOJIOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JluqHOCTHBIE pe3yJbTaThl OCBOCHUS npenMmera «bBHOJNIOTHS» JOCTUTAIOTCS B E€AMHCTBE Yy4eOHOH U
BOCITUTATEIBHONW JEATEIBHOCTH B COOTBETCTBUM C TPAJUIUOHHBIMH POCCHHCKMMHU COIMOKYJIbTYpPHBIMH,
HUCTOPHYECKUMH W J[yXOBHO-HPABCTBEHHBIMH [CHHOCTSMH, NPUHATBIMH B OOILIECTBE IPaBUIAMH M HOPMaMH
TIOBE/ICHHS M CIIOCOOCTBYIOT MpOIieccaM CaMOIIO3HAHMs, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIMHY JINYHOCTH, MTaTPUOTH3MA, YBOKCHHUS K 3aKOHY M MPABOTIOPSAKY, YEJIOBEKY Tpy/a U CTaplIeMy HOKOJICHUIO,
B3aUMHOTO YBKCHHUS, OEPEKHOrO OTHOIICHHS K KyJIbTYpPHOMY HACICAHI0O M TPAJIULUSIM MHOTOHAIMOHAIHHOTO
Hapona Poccuiickoit denepauuu, npupoae U OKpyKarolen cpese.

JIu4HOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «buosorus» MOJKHBI OTpaXkaTh TOTOBHOCTH U
CIOCOOHOCTh O0YYAIOIINXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUIHOCTH, CHCTEMOM
LCHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOCKICHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM HEHHOCTSIM
POCCHICKOT0 00IIeCTBa, PACIINPEHHE XKU3HEHHOTO OTIBITA U OTIBITA ISSTEIBHOCTH B MPOIECCE PeaTi3allii OCHOBHBIX
HAIpaBJICHUI BOCIUTATEIbHON JESITENLHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIHMK OOYYaIOIIErocs Kak aKTHBHOTO M OTBETCTBEHHOIO UieHa
poccuiickoro o0IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, yBa)KEHHE 3aKOHA U MPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IIPH CO3JaHNH YYEOHBIX IPOEKTOB, PEIICHUH YUeOHBIX
Y [T03HABATEJIbHBIX 33/1a4, BHIIOJIHEHUH OMOJIOTMYECKHUX IKCIIEPHUMEHTOB;

CIOCOOHOCTh OMPENENSATh COOCTBEHHYIO MO3MIUIO MO OTHOLICHHIO K SIBJICHHUSIM COBPEMEHHOM JKH3HH H
0OBSCHATE €€;

yYMEHHE YYUTHIBaTh B CBOMX JEHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBHS Jtojieil C
Pa3HBIMHU YOEKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMU M COL[HATIBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHHS YYEOHBIX, MO3HABATEIbHBIX U
UCCIIEJIOBATEIbCKUX 3a/lad, YBAKHTEIHLHOTO OTHOLICHUS K MHEHHIO OIIMOHEHTOB IPU OOCYXIEHHWH CHOPHBIX
BOIIPOCOB OHOJIOTMYECKOTO COJIEPIKAHNS;

TOTOBHOCTH K TYMaHHUTAPHO# U BOJIOHTEPCKOMN JIESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHHUCKON IPaXKAaHCKON MACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUsI K CBOEMY Hapojy,
YyBCTBa OTBETCTBEHHOCTH Iiepes PoanHOM, ropaocTy 3a cBoii Kpaid, cBoto PoinHy, CBOI S3BIK U KyJIBTYpY, IPOLLIOE
M HacTosIee MHOTOHAIIMOHAJILHOT0 Hapozaa Poccun;

LEHHOCTHOE OTHOILIEHHE K IPUPOJIHOMY HACIIEAUIO M TAMSATHUKAM [IPUPOJIBI, TOCTHXEHUsiM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJI POCCHMCKNX YUYEHBIX B CTAaHOBJICHHWE M Pa3BUTHE OWOJOTHMH, TIOHHMAaHUS
3Ha4YeHHs OMOJIOTMY B IO3HAHWH 3aKOHOB ITPUPOJIBI, B XKM3HHU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

uyeitHas yoexIEHHOCTh, TOTOBHOCTb K CIIY)KEHHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTb 38 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHHE JlyXOBHBIX LIEHHOCTEH POCCHHCKOT0 Hapo/1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTh OLCHMBATh CHUTYAIMI0 M TPUHUMATh OCO3HAHHBIE PEIICHMS, OPHEHTHPYSICh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHKE JINYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOHYMBOTO OyAyILIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM DOAMTENSM, CO3JAHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS
LIEHHOCTEHN ceMEeNHOM JKU3HU B COOTBETCTBUU € TPAaAULIUAMU HapoaoB Poccuu;

4) 5CTETHYECKOr0 BOCTIMTAHUSI:

3CTETUIECKOE OTHOIICHIE K MUPY, BKIIFOUAst ICTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpyzia, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE 3MOIIMOHATIBHOTO BO3/ICHCTBUS )KUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH Ka4eCTBA TBOPUIECKOI
JIMYHOCTH;

5) pusnueckoro BocnuTanus, GopMHPOBAHUS KYJIbTYPbI 310POBbS H IMOIMOHAIBHOTO 0JIarOMOJTyYHsI:

MOHMMAaHAE ¥ peaji3alus 37J0pOBOTO M 0e30macHOro oOpasa >KM3HH (3I0pOBOE NHTAHHE, COOJIOICHHUE
TUTUCHUYECKNX MPaBWJI W HOPM, COAaHCHPOBAHHBIM pPEXUM 3aHATHA M OTABIXa, peryisipHas (U3UIecKas
AKTHBHOCTH), OEpEeXHOTro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOLICHHS K COOCTBEHHOMY (GH3MYECKOMY H
TICHXUYECKOMY 3I0POBBIO;

MOHNMAaHKE IIEHHOCTH TPABIJI HHANBHUIYAJHHOTO M KOJUIEKTHBHOTO OE30IIaCHOTO IOBENCHHS B CUTYAIHAX,
YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOACH;

OCO3HaHHE MOCIIEACTBUH U HEMPHUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS AJIKOTOJIsl, HAPKOTUKOB, KypEHH);

6) TPYAOBOI0 BOCIIMTAHUS:

TOTOBHOCTB K TPYyZly, OCO3HaHHE [IECHHOCTH MacTepCTBa, TPYA0JI00HE;

TOTOBHOCTh K aKTHBHOW JEATENILHOCTH TEXHOJOTMYECKOW M COLMAILHOM HampaBIEHHOCTH, CIIOCOOHOCTH
WHHULAUPOBATh, TUIAHKPOBATE M CAMOCTOSATEIFHO BHIMIOIHATE TAKYIO IS TCIHHOCTD;

HHTEpeC K Pa3IuIHbIM cdepaM MpodecCHOHATHHOHN A TeIhHOCTH, YMEHHE COBEPIIATh OCO3HAHHEIN BBIOOD
Oynayieii mpodeccuu U pean30BbIBATH COOCTBCHHBIC YKU3HCHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTBH K 00pa30BaHHIO U CaMOOOPA30BAHUIO Ha MPOTSHKEHUH BCeH JKU3HMY,

7) 3K0JI0TrH4€eCKOTr0 BOCIUTAHMS:

9KOJIOTUYECKH 1IeIeco00pa3Hoe OTHOIIEHHE K INPHPOAE KaK HMCTOYHUKY JKM3HHM Ha 3emile, OCHOBE €
CYIIIECTBOBAHHUS;

TIOBEIIIICHIE YPOBHS SKOJIIOTHYECKOW KYIBTYPHI: MPHOOPETEHHE OTBITA TNIAHMPOBAHUS MOCTYNKOB U OICHKH
UX BO3MOXKHBIX TIOCIIEJCTBHI ISl OKPYIKAIOIICH CPeIbl;

0CO3HaHME TI00ATFHOTO XapaKTepa HKOJIOTMYECKUX MPoOIeM U MyTel UX perleHus;

CIOCOOHOCTh HCIIONBE30BaTh IMPHOOpETaeMble MPH H3YYCHWW OWOJIOTUU 3HAHWS W YMEHHS TIPH pPEIICHUHN
mpoOJeM, CBS3aHHBIX C PAIOHAIBHBIM PHUPOAONOIB30BaHUEM (COONIO/ICHHE TMPaBHI TOBEACHUS B IPHPOE,
HaIpaBJIEHHBIX HAa COXPaHEHUE PaBHOBECHS B 9KOCHCTEMAX, OXPaHy BHUIOB, 3KOCHCTEM, OHOChepsI);

aKTUBHOE HENpUATHE JEWCTBHI, NPUHOCIAIIMX Bpel OKpyXaroleid MNpUpoAHON cpede, yMeHHE
MPOTHO3MPOBATH HEOJIATONPUSATHEIC YKOJIOTHUYECKUE MOCICICTBHIS MPEANPHHIMACMBIX ASUCTBUIA U MPEJOTBPAIIATh
ux;

HaJIMYAE PAa3BUTOTO DSKOJOTHYECKOTO MBIIIJICHNS, 3KOJOTMYECKOH KyJBTYPHI, OIBITA JEATEIBHOCTH
9KOJIOTUYECKON HAIPaBIICHHOCTH, YMEHHS pPYKOBOACTBOBAThCS MMM B ITO3HABATEIbHON, KOMMYHHUKATHBHOW U
COLMAIEHOW MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHUYECKON IEATEIFHOCTH IKOJIOTUIECKON HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCT MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIIECTBEHHOW IIPAKTUKH, OCHOBAaHHOTO HA JHAJOTe KYJbBTYp, CIIOCOOCTBYIOLIEIO OCO3HAHUIO CBOEr0 Mecra B
MOJIMKYJIBTYPHOM MHpE;

COBEpPIIICHCTBOBAHME S3BIKOBOM M UNTATEIHCKON KYJIBTYpPhI KaK CPECTBA B3aUMOACHCTBUS MEXKIY JIFOIBMH U
MIO3HAHUS MUPA;

MOHUMaHKEe crenuduky OHOJOTHHM Kak HayKW, OCO3HaHHUS e posn B (OPMHUPOBAHWM PalMOHAIHHOTO
HAYYHOTO MBIIIUICHUS, CO3JaHUH IIEJIOCTHOTO IMPEICTABICHUS 00 OKpY’KAIOIIeM MHpE KaK O eIWHCTBE IPUPOJEI,
YeJloBeKa W OOIIECTBA, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEeIICHNH MpoOIeM COXpaHEHHUsI PUPOTHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMH JJIsl COBPEMEHHOW IMBHIM3AINH: 00ECIedeHUs] HOBOTO YPOBHS
pasBUTHsL MEIMLMHBI, CO3JaHHE IIEPCHEKTHBHBIX OHMOTEXHOJIOTHH, CIHOCOOHBIX pEIIaThb PECypcHbIE MpPOOIEMBbI
Pa3BUTHS YEJIOBEUECTBA, IIOMCKA ITyTel BBIXO0J1a M3 MIOOATBHBIX KOJIOTHYECKHUX MPOOJIeM 1 o0ecredeHus mepexoia
K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY HCIIOJB30BAHUIO NPHPOTHBIX PECYpCcOB M (HOPMHUPOBAHMIO HOBBIX
CTaHIAPTOB KHU3HM;



3aMHTCPECOBAHHOCTh B IMOJYYCHHH OHMOJIOTMYECKHX 3HAHWHA B IIETSX MOBBIMICHUS OOIIEH KyJIBTYpHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIBHOW TIPAMOTHOCTH OOydYaromuxcs,
(hopMupyemoii ipu U3ydeHUH OHOIIOTHH;

MOHUMAaHWE CYIIHOCTH METOMOB TIO3HAHUS, WCIONB3YEeMBIX B €CTECTBCHHBIX HAayKaxX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJyYaeMbIe 3HAHUS JJIs aHAIM3a ¥ OOBSICHEHUS SBJICHUN OKPYXKAIOIIET0 MHUPa U MPOUCXOIAIINX B
HEM M3MEHEHHH, yMEHHE JeaTh 000CHOBAHHbIE 3aKJIFOYCHHUSI HA OCHOBE HAay4YHBIX (h)aKTOB M UMEIOIINXCS TaHHBIX C
EINBI0 TIOTYYEHHUS TOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIb30BaTh OMOJIOTUUECKHE 3HAHMS JUISl PEIICHHs MpoOJeM B peanbHBIX
JKU3HCHHBIX CHTYAaIUAX;

0CO3HaHHE IICHHOCTH HAYJYHOU e TENFHOCTH, TOTOBHOCTh OCYIIECTBIATE IIPOCKTHYIO U HCCIIEIOBATEIBCKYIO
JIeSTeTFHOCTh WHAWBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTB U CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJIyYEHHIO
HOBBIX 3HAHHH 1O OMOJIOTHH B COOTBETCTBUH C JKU3HEHHBIMU IMTOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3ylbTaThl OCBOCHHS Y4eOHOTO mpenmera «bHONOTHS» BKITIOYAIOT: 3HAYNMEIC IS
(hopMUpOBaHUS MHPOBO33PCHHS 00YYAIOIIUXCS MEKAUCIUILUTUHAPHBIC (MEKIPEIMETHBIC) OOIICHAYYHbIC TTOHATHS,
OTpaXaromue MneJI0CTHOCTh Haquoﬁ KapTUHbBI MHpa H CHCHI/I(I)I/IKy MCETOAOB IIO3HAHUA, HCIOJIB3YEMbIX B
€CTeCTBCHHBIX HayKaX (BEIIECTBO, HPHEPTHUs, SBICHHE, MPOLECC, CHCTEMa, HAYYHBIA (DakT, MPUHIINII, THUIIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOIeHIe, N3MEPEHHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCAJIbHEIC
yueOHble JelcTBHs (TIO3HaBaTENbHbIE, KOMMYHUKATHBHBIE, PEryJSTHBHBIC), oOecreduBaroiue (HopMHpOBaHHUE
(hyHKIMOHATBPHOH TPaMOTHOCTH M COLHANBHOW KOMIIETCHIIMH OOYYarOIIUXCs, CIIOCOOHOCTH OOYyYaroImuxcs
HCIIOJIE30BaTh OCBOCHHBIC MEKIUCITUILINHAPHEIEC, MUPOBO33PCHUYCCKIE 3HAHUS U YHUBEPCAJIbHEBIC YIeOHBIC NEHCTBUS
B I103HABATEIbHON U COLIMAIIbHON IIPAKTHUKE.

MertanpeaMeTHbIE pe3ysIbTaThl OCBOECHHS IIPOrpaMMBI CPEeIHETo 0011ero 00pa30BaHus JODKHBI OTPAXKaTh:

OBiiaieHne YHHUBEPCAJIBHBIMH Y4€OHBIMH MO3HABATEIBHBIMH A€ CTBUSIMM:

1) 6a3oBble JOruYecKue 1eicTBUs:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOIEMY, PACCMaTPHBATh €€ BCECTOPOHHE;

UCIIONIE30BaTh MPU OCBOCHUM 3HAHUIM HPUEMBI JIOTHYSCKOTO MBINIICHUS (aHalu3a, CHHTE3a, CPABHCHUS,
KIaccu(uKaum, 0000IIeHs ), PACKPBIBATH CMBICI OMOJIOTHYSCKUX TOHSATHIH (BBIACIIT UX XapaKTepHBIC IPH3HAKH,
YCTaHaBJIMBATh CBSI3H C APYTHMH HOHATHIMH);

ONPCACIIATE UEIU ACATCIIBHOCTU, 3aaBas MapaMETPbl U KPUTEPUN UX JOCTHKECHUA, COOTHOCUTD PE3YJIbTAThI
JIESITETbHOCTH C IIOCTABJICHHBIMU IICIISIMI;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS IS 00bsICHEHHS (DAKTOB U SIBICHUH KUBOI MPUPOJIBI;

CTPOUTH JIOTUYECKUC PACCYKICHUA (I/IHJIyKTI/IBHI)Ie, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTHU
U IIPOTUBOPEYHS B paCCMaTPUBAaEMBIX SIBICHUAX, (DOPMYIHPOBATH BEIBOABI H 3aKITFOUCHUS;

MPUMEHITh CXEMHO-MOJICBHBIE CPENCTBAa LIS TMPEICTABICHUS CYIIESCTBCHHBIX CBSI3¢H M OTHOIICHUH B
N3y4aeMbIX OMOJIOTHUECKHMX OOBEKTaxX, a TakKe IPOTHBOPEYMH pa3sHOTO poJia, BBIIBICHHBIX B Pa3IMYHBIX
WHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IDIaH PEIICHUS MPOOIEMEBI ¢ YIETOM aHAIIN3a HMEIOIINXCSl MaTePHATEHBIX U HEMaTePHATbHBIX
pecypcos;

BHOCHUTHb KOPPEKTHUBBI B ICATCIBHOCTH, OLCHUBATH COOTBETCTBUE PE3YJBTATOB LECIAM, OLUCHUBATH PHUCKH
HOCJEACTBUN AEATEIBHOCTY;

KOOPAWHUPOBATh M BBINOJHATH paboOTy B YCIOBHAX PEabHOTO, BHPTYAIbHOTO M KOMOHMHHPOBAHHOTO
B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHE TIPU PEIICHUH KI3HEHHBIX IPOOIIEM.

2) 0a30BbIe UCCIEI0BATENbCKHE TeCTBHUS:

BJIaJI€Th HABBIKAMU y‘le6H0-HCCJ’[eHOBaTeHBCKOﬁ u HpOGKTHOﬁ JACATCIIBHOCTH, HABBIKaMHW PaspCHICHUA
npo06JieM, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY MOMCKY METOJIOB PELICHUS! NPaKTHYEeCKUX 3ajad,
MPUMEHECHHUIO PA3IIMYHBIX METOJIOB MTO3HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BHABI JCATCIBHOCTH 110 IMOJYYCHUIO HOBOI'O 3HaHHA, €TI0 HHTEPIPETAlNU,
MpeoOpa3oBaHNI0 U MPUMEHEHUI0 B YYEOHBIX CHUTYallUsX, B TOM YHUCJIE TIPH CO3JaHUM YYEOHBIX W COIMAIBHBIX
MPOEKTOB;

q)OpMI/IpOBaTB Hay‘[HI)II\/’I THII MBIIJICHUS, BJIAACTh Haquoﬁ TepMHHOHOFHCﬁ, KIIFOYEBBIMH IIOHATHUAMU N
METOAAMHU;



CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyll B O0pa30BaTENbHOW JESTEJLHOCTH M >KU3HEHHBIX
CHUTYaISIX;

BBIABJIATh IPUYNHHO-CIICACTBEHHBIE CBA3M M aKTyaJU3MPOBATh 3aJady, BBIABHIATh THIOTE3Y €€ pelcHus,
HaXOJWTh apryMEHTHI IS JOKA3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh apaMeTPhl U KPUTEPUH PELICHHS;

aHAIM3MPOBATh IOJYYEHHBIE B XOJE pEUIeHHs 33Jauyd pe3yJbTaTbl, KPUTHYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYyalUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh EJICHANPABJICHHBIN ITIOMCK MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B MPOQECCHOHATBHYIO
cpeny;

YMETh [IEPEHOCHUTH 3HAHHS B TO3HABATEIBHYIO U MMPAKTUUCCKYIO 00TACTH )KU3HEICSTEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeif;

BBIJIBUI'aTh HOBBIE WJEH, NpeJlaraTb OPUIMHAIbHBIE MMOJIXOJbI U PEUICHUs, CTABUTh NPOOJIEMbI M 3a/1auy,
JOIYCKAFOIINE allbTEPHATHBHBIC PEIICHUSL.

3) paborta ¢ undopmanmeii:

OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAaHHU (TEKCTe Y4eOHOro nNocoousi, HayYHO -TIOIyJIIPHON
JauTepatype, OWOJOTHYECKHX CJIOBApSIX W CHPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe),
aHATM3MPOBATh HHPOPMALHIO Pa3INIHBIX BUJOB U (pOpM MpEACTaBICHNS, KPUTHUECKH OLICHUBATH €€ JOCTOBEPHOCTh
Y HEIIPOTHBOPEYNBOCTD;

(hopMyIMpOBaTH 3ampochl M NPUMEHSTH pPa3IM4YHbIE METOIbl NPU IMOMCKE M OTOOpEe OHOJIOrHYecKOM
nH(popManuy, HeOOXOIUMOM IS BBIOTHEHHUS y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh
KyJIBTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENHHO BHIOMpaTh ONTHMAalbHYIO (popMy NpencTaBieHHs OMOIOTHYECKONH MHGpOpMAaIHU (CXEMBI,
rpaduKH, TUarpaMMBbl, TAaOJIHIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAyYHBI A3bIK B KAYECTBE CPEICTBA IIPU PadOTE C OMOIOrHYeCKOl HH(pOPMAIHEH: TPUMEHSTh
XUMHYeCKHe, (DU3NMUecKHe M MaTeMaTHYecKHe 3HAaKM M CUMBOJIBIL, (opMynbl, abOpeBHATypy, HOMEHKIATYpY,
HCTIONB30BaTh U MPe00pa30BhIBATH 3HAKOBO-CHMBOINIECKHE CPEACTBA HATITHOCTH;

BJIaI€Th HaBBIKAMHM PACTIO3HABAHMS U 3aIIUTH HH(POPMAIMK, HHPOPMAIMOHHOH 0€301MacHOCTH JINYHOCTH.

OBJj1aieHne YyHUBEPCAJbHBIMH KOMMYHHKATHBHBIMY J1€fiCTBUSIMH:

1) oOmenue:

OCYIIECTBIISITH KOMMYHHKAIIMM BO BCeX cepax *KU3HH, AKTHBHO YUacTBOBAThH B INAJIOTE WM AUCKYCCHH MO
CyIIecTBY 00CyXkJaeMoi TeMbl (YMEHHE 3aJaBaTh BONPOCHI, BBICKA3BIBATH CY)KICHUS OTHOCHTEJIBHO BBIOJIHEHUS
IpeiaraéMoi 3a7ayd, Y4YUTBIBaTh HHTEPEChl W COIVIACOBAHHOCTH ITO3WIMHM IPYTHX YYAaCTHHKOB AMAJIOTa WIH
JIICKYCCHH);

pacro3HaBaTh HeBepOaJbHbBIE CPEJICTBA OOIICHHUS, MIOHUMATh 3HAYE€HHE COLMANbHBIX 3HAKOB, IPEATIOCHUIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYalUil, yMETh CMSr4aTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIaJIeTh Pa3IMYHBIMH CIIocoOamMM OOIIEHUS M B3aMMOJICHCTBHSA, IOHMMATh HAMEPEHHS JPYTHX JIIOACH,
MPOSIBISITH YBOKUTEIEHOE OTHOIIEHNE K COOECeTHUKY M B KOPPEKTHOH opmMe GopMyInpoBaTh CBOM BO3PaXKEHUS;

Pa3BEPHYTO M JTIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMecTHasl 1eSITETbHOCTD:

MOHMMAaTh W HCHOJNB30BaTh NPEUMYNIECTBA KOMAHAHOW M WHIMBHIYaJIbHOH paOOThl NpPH pEIICHUH
Omostorn4eckoil mpobieMsl, 000CHOBBIBAaTh HEOOXOANMOCTh MIPUMEHEHHUS TPYINOBBIX (JOPM B3anMOJEHCTBUS TpH
penieHny yueOHoH 3a1a4u;

BBIOMPATh TEMATHKY ¥ METO/bI COBMECTHBIX ICHCTBUI ¢ yU€TOM OOILIMX MHTEPECOB U BO3MOXKHOCTEH KaXKI0TO
4JIeHa KOJJIEKTHBA;

NPUHUMATh IIETTH COBMECTHOH JeSTEIbHOCTH, OPTraHM30BBIBATH W KOOPIMHHPOBATH ICHCTBUS IO €&
JOCTHKEHUIO: COCTABIATH IUIAH AEWHCTBUH, pacmpenesisiTh poJiM ¢ y4ETOM MHEHHMH YYacTHHKOB, OOCYXHaTh
Ppe3yJbTaThl COBMECTHOM paboTHI;

OIIEHMBATh Ka9eCTBO CBOETO BKJIAa U KAXKJOT0 YJaCTHUKA KOMAaH/IBI B 00K pe3ybpTaT Mo pa3paboTaHHBIM
KPHUTEPHSIM;

Ipe/aIarath HOBBIE IPOEKTHI, OLEHMBATH WJEH C TO3WIMHA HOBH3HBI, OPHUTHHAIBHOCTH, NMPAKTHYECKOH
3HAYNMOCTH;

OCYIIECTBIIATH ITO3UTHBHOE CTPATETHUECKOE TTOBEACHUE B PA3IMYHBIX CHUTYalHsAX, IPOSIBIATH TBOPYECTBO U
BOOOpaXKeHHUE, ObITh MHULIUATHBHBIM.

OBJj1ageHne yHUBEPCAJbHBIMH PeTryJIATHBHBIMH AeHCTBUSMH:



1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS NMPOOJIEM M MX PEIICHHs B KM3HEHHBIX M y4eOHBIX
CHUTYaIVSIX;

BBIOMPATh Ha OCHOBE OMOJOTWYECKHX 3HAHUH LENEBBIC M CMBICIOBBIE YCTAHOBKH B CBOMX ACHCTBHSAX U
MOCTYIIKaX 10 OTHOIIEHHIO K XUBON MPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPY KAIOIINX;

CaMOCTOSATENIbHO OCYIIECTBISITH ITO3HABATEIbHYIO JIESATEIBHOCTD, BBUIBISTH IPOOJEMBI, CTaBUTh |
(hopMyTpoBaTH COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHON ACATEIBHOCTH U KU3HEHHBIX CUTYalNsX;

CaMOCTOSATENbHO COCTABIISATh IUIAH PEUICHUs] MPOOJEMBbI ¢ YY4ETOM HMEIOIIUXCSl PEecCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlHsIM;

pacmmpATh paMKH y9eOHOTO IpegMeTa Ha OCHOBE JINUHBIX IPEIIOYTCHNUI;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHWBATh NPHOOPETEHHBIN OMBIT;

CIocoOCTBOBATH (HOPMHUPOBAHMIO U IIPOSIBIICHHIO IIMPOKOH SPYIUNNH B PA3HBIX 001aCTAX 3HAHUH, TOCTOSIHHO
MOBBIIIATH CBOI 00pPa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlHsM, BHOCHTb KOPPEKTHBHI B IEATCIHHOCTb, OIIEHHBATH COOTBETCTBHUE
Pe3yIbTATOB LIENSAM;

BJIaACTh HaBbIKAMU MO3HaBaTEIbHOMN peq)HeKCI/II/I KaK OCO3HaHUs COBEPITACMBIX ﬂeﬁCTBHﬁ U MBICJIUTCIBbHBIX
MPOLIECCOB, MX PE3yIbTAaTOB M OCHOBAHMH, MCIONB30BAaTh MPUEMBI pEQIEKCHH U1 OLEHKH CHUTyalllu, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PECIICHUS 10 UX CHUKCHUIO,

NPUHAMATh MOTUBBI M QpTYMEHTBI IPYTHX IIPH aHAIN3€ PE3YIbTaToOB JCATEILHOCTH;

3) npunATHE ce0s1 U APYTHX:

IMpUHHUMAaTh ce651, IIOHUMasA CBOU HEAOCTATKU U TOCTOUMHCTBA,

IIPUHUMATH MOTUBBI U aPTYMEHTHI IPYTHUX IIPU aHAJIU3€ PE3YNbTATOB AEATECILHOCTH;

MPU3HABATH CBOE MPABO M MPABO JIPYTHX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C TIO3UIIMHU JPYTOT0 YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATHI

IIpenmetHsle pesynpTaThl ocBoeHHs mporpaMMmbl COO mo Oumonorumu Ha 0a30BOM YpPOBHE BKIIOYAIOT
cnenupuvecKue st y94eOHOro npeamera « bBruosyorus» Hay4dHbIC 3HAHUS, YMEHHUS U CITOCOOBI JICHCTBUI 110 OCBOCHHIO,
MHTEPIPETALNH U PeoOpa3oBaHNIO 3HAHUH, BUJBI ACATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS M IIPUMEHEHHIO
3HAHUI B pa3IHUHBIX yUYEOHBIX CUTYAIIHSIX, @ TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX, CBA3aHHBIX ¢ OHojorueil. B
IporpaMMe IpeAMETHBIE Pe3yJIbTaThl IPEICTABICHBI M0 TogaM 00yJeHHS.

[IpeameTHBIE pe3yabpTaThl OCBOSHUs yueOHOro npeameta «bruonorus» ¢ 10 knacce NOIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIH OMOJIOTHH B CHCTEME HayYHOTO 3HaHMS €CTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHONH KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKIAJE
POCCHICKHX U 3apyOeKHBIX yIEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, ()YHKIIMOHAIHHOW TPaMOTHOCTH YeJIOBEKa JJIs
pelIeHust )KU3HEHHBIX 33]1ay;

YMCEHUE PpaACKpPLIBATH COACPIKAHUC OMOJIOTMYECKHX TCPMHUHOB H TOHSTHIA: JKU3Hb, KJIETKA, OpTraHU3M,
MeTabonm3M (0OMEH BEmIeCTB M MPEBpAlICHHE SHEPTHH), TOMEOocTa3 (CaMOperyIisis), YPOBHEBAs OpraHU3aIUsL
JKMBBIX CHCTEM, CAMOBOCIIPOU3BeJIeHNE (PENPOIYKIH), HACIeCTBEHHOCTh, U3MEHYHBOCTh, POCT M PA3BUTHE;

YMCHUE H3JIaratb OMOJIOTUYECKHE TCOPUU (KHCTO‘IHaH, XpOMOCOMHasd, MyTallMOHHAsA, HCHTPAJIbHad AOorMa
MOJIEKYJIsIpHOM Onosorun), 3akoHs! (I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 eHTpax MHOT000pa3us
W TIPOUCXOX/EHHS KyJIbTYpHBIX pacteHuit H. V. BaBuioBa), onpenensTs TpaHUNbl UX NPUMEHHUMOCTH K YXHBBIM
cucTeMawm;

YMCHHUE BJIAACTH METOJAMHU HAYYHOT'O IMO3HAHUA B OMOJIOTHH: Ha6J'[}O}IeHI/IC U OINNHMCAHHUC KXKHUBBIX CHCTEM,
NPOLIECCOB M SIBIICHWH, OpraHu3alys W IPOBEJICHHE OMOJOTMYECKOr0 SKCHEPHMEHTA, BBIIBM)KEHHE THMIOTE3bI,
BBISBJIGHHE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEIMUYMHAMH, OOBSCHEHHE TIOJNYUYEHHBIX pe3YJbTaToB,
HCIIO0JIb30BAHHBIX HAY4YHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB, YMCHHMC J€JIaThb BBIBOABI Ha OCHOBAHHHU ITOJTYUYCHHBIX
Pe3yIbTaTOB;

yYMEHHE BBIJIENSATh CyIIECTBEHHbIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT M 3YKapHOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHnu3MoB, 0COOEHHOCTH IIPOIECCOB: obMeHa BEHICCTB M TMPEBPAICHUA JHCPTHUU B KIICTKC,
(oTocHHTE3a, IIACTUYECKOTO W JHEPTeTHYECKOro OOMEHAa, XEMOCHHTE3a, MHTO3a, MeiH03a, OIIOAOTBOPEHUS,
Pa3MHOXCHUS, MHIUBHUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);



yMEHHE NPHUMEHATH IOJyYEHHbIC 3HAHUS IJIs1 OOBSICHEHUS OMOJIOTMYECKHX IPOLECCOB M SIBICHUH, IS
NPUHATHUS IPAKTHYECKNX PEIICHNH B IIOBCEHEBHOM )KHU3HU C LIENBI0 00ecTIiedeH s 6e3011aCHOCTH CBOETO 3/J0POBBSI U
3/I0POBBSI OKPY’KAIOUINX JIOJEH, COONIONCHUSI HOPM TPaMOTHOTO MOBEACHHS B OKpPY’KaloOIIeH NMPHPOIHON cpere,
MOHNMaHWE HEOOXOAMMOCTH WCIIONb30BaHMS JOCTIDKCHHH COBPEMEHHOH OWOJOTMM M OHMOTEXHOJOTWH Ui
panMoHaIBLHOTO IPUPOIOIIOIE30BaHUS;

YMEHHE pelIaTh 3JeMeHTapHbIe TeHETHYECKUE 3a/1a4i Ha MOHO- U IMTMOPHIHOE CKPELIMBaHKe, CLETTICHHOE
HacJIeJ0BaHNE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPENIMBAHKSA JUIS NPEICKa3aHMsI HACIETOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJIHATH JJAOOpaTOpHbIE U IpaKTHYeckue paboThl, COOII0IaTh NpaBuia Mpy paboTe ¢ y4eOHBIM U
nmabopaTopHEIM 000y IOBAHNEM;

YMEHHE KDPUTHYECKH OLCHMBAaTh M WHTEPIPETHPOBaTh HH(POPMAIHIO OHOIOTHYECKOTO COAEpKaHus,
BKJIIOYAOLIYIO ITICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBa MAacCOBOH MH(OpMalWH, HAy4HO-
MOMYJIApHBIE MaTepHalbl), STHYECKHE aCIEKTHl COBPEMEHHBIX WCCICIOBAHMA B OHOJIOTHH, MEIWIIMHE,
OMOTEXHOJIOTHH;

YMCHHE CO371aBaTh COOCTBEHHBIC MHUCHMCHHBIE W YCTHBIC COOOIICHMSA, 0000I1as OHOJOTHYICCKYIO
I/IH(i)OpMaI_[I/IIO N3 HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO UCIIOJIb30BaTh HOHSATUWHBIN arrmapar 6I/IOJ'IOFI/II/I.

[IpeameTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «bruonorns» ¢ 11 knacce NOIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUK O MECTE M POJH OHOJIOTHH B CHCTEME HayYHOI'O 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHPOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa ¥ HAy4YHOI'O MHPOBO33pPEHHUS, O BKJaJle
POCCHICKHX U 3apyOEKHBIX yIEHBIX-OHOIOTOB B Pa3BUTHE OHOJIOTHH, (PyHKIIMOHAIBHOW TPaMOTHOCTH YeTIOBEKa IS
peLIeHNUs )KU3HEHHBIX 33]a4;

YMCEHUE PpaACKpbIBATHL COACPIKAHUEC OHMOJIOTHYECKUX TCPMHUHOB U MOHSTHI: BU, HONyjadlusd, l"eHO(i)OHZ[,
9BOJIOLMS, IBIKYIINE CHIIBI ((paKTOPBI) 3BONIOLUH, IPHCIOCOOICHHOCTh OPraHU3MOB, BHA000pa3oOBaHME,
9KOJIOTMYECKHE (PAKTOPBI, IKOCHCTEMA, MPOMYLEHTHI, KOHCYMEHTBI, PEIylEHThl, LENN MUTAHHUS, SKOJOTHYecKas
nupammia, OuoreorieHos, ouocdepa;

yMeHHe H3jiarath Ouonoruueckue Teopuu (3BomormonHas teopus Y. JlapBuHa, cHHTETHYECKas TeOpuUs
9BOJIFOLINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozplmeBoro cxoactsa K. M. bapa, uepenoBanust Ii1aBHEIX HalpaBICHUI
n myrteit aBomrormu A. H. CeseproBa, yuenus o Ouocthepe B. WM. BepHamckoro), ompenensiTh TpaHUIBI HX
MPUMEHNUMOCTHU K JKUBBIM CUCTEMAaM;

yMEHHE BIIAJIeTh METOJAaMH HayYHOTO ITO3HAaHHWsS B OMOJIOTHH: HAONIOJEHHE W ONHMCaHME >KUBBIX CHCTEM,
MPOLIECCOB M SIBIICHWH, OpraHW3alys M IPOBEJCHHE OHOJIOTHYECKOTO SKCHEPHMEHTA, BBIIBI)KEHHE THUIIOTE3bI,
BBIABJICHUE 3aBUCUMOCTH MEXKIAY HUCCICAYCMBIMU BCIMYUHAMU, 00BSICHEHNE IMOJYUYCHHBIX PE3YyJIbTATOB,
HCIOJIb30BAHHBIX HAaY4YHBIX HOHHTHﬁ, TeOpI/II‘/'I M 3aKOHOB, YMCHHMC JCJIaThb BBIBOJABI Ha OCHOBAaHHHU IOJYYCHHBIX
Pe3yIbTaToB;

YMCEHUE BBIACIATH CYIIECTBCHHBIC IIPU3HAKU CTPOCHUA OHMOJIOTUYECKHUX OOBEKTOB: BHIO0B, HOHyHHHHﬁ,
MPOJYUEHTOB, KOHCYMEHTOB, PEYLICHTOB, OMOT€OI[EHO30B 1 DKOCHCTEM, OCOOCHHOCTH ITPOILIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHMs, IPHUCIIOCOOIEHHOCTH OpPraHU3MOB, JI€HCTBHA
9KOJIOTMYECKUX (PaKTOPOB HA OPTAaHM3MBI, IIEPEHOCA BEIIECTB U IIOTOKA SHEPTHH B SKOCHUCTEMAX, aHTPOIIOTCHHBIX
M3MEHEHHH B 9KOCHUCTEMAaX CBOEH MECTHOCTH, KDYTOBOPOTA BELIECTB M OMOr€OXUMUYECKUX IIMKIOB B Onochepe;

yMEHHE TIPUMEHAThH IOJIyYeHHbIC 3HAHUS U1 OOBSICHEHUS OHMOJIOTMYECKMX IIPOIECCOB W SIBICHMH, IS
NPUHATHUS IPAaKTHYECKNX PEIICHUH B TIOBCEJHEBHOM XKH3HU C LIEJIBI0 0OecTiedeH s 0€30MacHOCTH CBOETO 37I0POBbS 1
3/I0POBBSI OKPYIKAIOLIMX JIIOJeH, COONIOCHUsI HOPM TPaMOTHOTO MOBE/ICHHS B OKpY’Karollled MPUPOJHOH cpele,
IIOHUMAHUe HCO6X0)II/IMOCTI/I HCITIOJIb30BAaHUS )IOCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ OMOJIOTHH A palMOHAJIBHOI O
MPUPOJIOTIONIB30BaHNUS;

yMEHHE pelIaTh 3JeMeHTapHble OMOIOTHYECKHE 3a1a4H, COCTABJIATh CXEMBbI MEPEHOCA BELIECTB M SHEPTUH B
9KOCHCTEMaX (I[eTIH TUTaHUs);

yMEHHE BBITIOJIHATH JJaDOpaTOpHbIE U PaKTHYeCKUe padoThI, cCOOM0AATh paBuia MpU paboTe ¢ y4eOHBIM 1
Ja00paTOpHBIM 000PYJOBAaHNEM;

YMEHHE KpPUTHYECKH OIIGHHBAaTh W WHTEPIPETHPOBATH HH(GOPMAIMIO OHMOIOTHYECKOTO COJCpPKAHMUA,
BKJIIOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHMKOB (CPEACTBa MaccOBOW MH(OpMAalUH, HAyYHO-
MOMYJISIPHBIE MaTepHalbl), pacCMaTpUBaTh INI00AJIBHBIE SKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, ()OPMUPOBATH
10 OTHOLLICHHIO K HUM CO6CTBCHHyIO TIO3UILIHIO,

YMEHHE CO3/laBaTh COOCTBEHHBIC IMMCHBMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas OHOIOTHIECKYIO
nH(OpMALMIO U3 HECKOJIbKMX HCTOYHUKOB, I'PAMOTHO UCIIOJIb30BaTh NOHITUIHBIN anmapar OnoIoTHy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaungecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJieKTpoHHbIe (M (POBHIE) 00pa3oBaTeIbHbIE
Ne i/ KonTposbHble IpakTH4ecKkue
nporpamMmbl Bcero pecypcest
padoThI padoThI
1 Buonorus kak Hayka 2 0.5 Bubnuoreka 1{OK https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M MX OpTaHH3aIHs 1 Bubnumoreka IOK https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUM COCTAB M CTPOEHHE KIIETKH 8 1 bubnunoreka ITOK https://m.edsoo.ru/7f41c292
4 JKusHenearenbHOCTh KIETKU 6 bubnunoreka IJOK https://m.edsoo.ru/7f41c292
P
5 A3MHOMEHHE H HEHMBHAYATLHOC PASBUTHE 5 1 Bu6muorexa LIOK https://m.eds00.ru/7f41c292
OpPTraHU3MOB
H
6 ACICACTECHHOCTD T HBMEHAHBOCTE 8 15 bubmmoreka I{OK https://m.edsoo.ru/7f41c292
OpPTraHU3MOB
C .0
7 CIICKIA OPTatiMoB. LICHOBET 3 Bubnuoreka IIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 Pe3sepBHOE BpeMst 1 bubnunoreka ITOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 4 4

HPOI'PAMME
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HaumeHnoBaHue pa3jesnoB u TeM

11 KJIACC

KoanuecTBo yacoB

DJieKkTpoHHBIEe (LM(PPOBBIE) 00pa3oBaTeIbHbIE

Ne i/ KoHTpoabHbIe IIpakTHYecKkue
nporpaMmabl Bcero pecypchl
PadoThI PadoThI
DBOJIIOIIUMOHHAS OHOJIOTHS 9 1 Bu6nuoreka ITOK https://m.edsoo.ru/7f41cc74
B
OSHHKHOBCHHE I PASBUTHE AKHSHI Ha 9 0.5 Bu6nmoreka I1OK https://m.edsoo.ru/7f41cc74

3emute

OpraHu3Mbl 1 OKpy’Karolas cpea 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41cc74

Coo011ecTBa U SKOJIOTUYECKAE CUCTEMBI bubamnorexa I{OK https://m.edsoo.ru/7f41cc74

PesepBHOE Bpemst Bubnuoreka IJOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 4 25

IHPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /ITox pen. [Taceunuka B.B.,
AKIHOHEPHOE 0011eCcTBO «3natensCcTBO «IIpocsemienue
* buosnorus, 10 xnace/ [Tonomapésa W.H., Kopuunosa O.A., Jlommnuna T.E.; nox penaknueit [ToHomapéBoii
W.H., OO6mectBo C orpaHmueHHON OTBeTCTBeHHOCThIO M3marenpckmii meHTp «BEHTAHA-TPA®Y;
AKIMOHEPHOE 00111eCTBO «U3paTeabpcTBO «IIpocsemenue»
* buonorus, 11 xracc/ benses [I.K., Bopoaun I1.M., Ismmmmur .M. u npyrue; mox penakuueii bemsesa I.K.,
JpiMmuma I'M.,, AKIIMOHEPHOE 00I1IECTBO «U3paTenscTBO «IIpocemenue»
* bronorus, 11 xmace/ [Taceunnk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue /Ilox pen. Ilaceunnka B.B.,
AKIHOHEPHOE 0011ecTBO «3patenbCcTBO «IIpocsemienue
* Buonorus, 11 xmacc/ [lonomapésa U.H., Kopuumosa O.A., Jlomwmnunaa T.E. u npyrue; nmox penakuueit
Ionomapérort M.H., OOmecTBO ¢ OrpaHHYEHHON OTBETCTBCHHOCThIO M3marenbckuii nieHtp «BEHTAHA-
I'PADY; AKuHOHepHOE 0011eCTBO «M3parenscTBO «lIpocsereHue»
* buonorus. buonoruueckue cucremsl u nporeccsl, 10 xiacc/ Tepemor A.B., [lerpocosa P.A., O6mecTBO ¢
OorpaHMueHHON  oTBeTcTBeHHOCThIO  «M3matenbctBo  BJIAJIOC»;  OOmectBo ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «3maTenbpeckuit LIEHTp BJIIAJOC»
* Bruonorus. bruonormueckue cucremsl u mporeccsl, 11 xrace/ Tepemor A.B., Ilerpocosa P.A., O6mecTBo ¢
OTpaHWYEHHOW  OTBEeTCTBeHHOCTHI0  «M3martemsctBo  BJIAZIOC»;  OOmecTBO ¢ OrpaHWYCHHON
OTBETCTBEHHOCTBIO «3maTenbpeckuit LIEHTp BIIAJOC»
* Buonorus. Obmas 6uonorns, 10 xmace/ CusormazoB B.U., AragonoBa .b., 3axaposa E.T., O6mectBo
OrpaHUYeHHON OTBeTCTBeHHOCTRIO «IPO®DA»; AxmumonepHoe obmectBo «M3matemsctBo «IIpocBemeHme»
* Buonorus. O6mras 6uonorus, 11 kiace/ Cusornaszos B.U., Aradonosa 1.b., 3axaposa E.T., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCThIO « [PODAY; AkinonepHoe obmmecTBo «M3natenscTBo «IIpocBenenne

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://edsoo.ru/mr-biologiya
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