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INOACHUTEJIBHAS 3AIIMCKA

IIpn pa3zpaboTke mMporpaMMbI IO GHOJIOTHM TEOPETHYECKYIO OCHOBY IS OIPENEeNICHHS MOAXOIOB K (hOPMHUPOBAHUIO
comepkaHmss ~ ydeOHOro mpeamera  «buwomorms»  coctaBmnm:  KoHUenTtyanpHble — monmoxenns < PIrOC  COO o
B3aUMOOOYCIIOBIEHHOCTH IEeH, COmepXKaHMs, pe3yabTaToB OOydeHHs M TpeOOBaHHWN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB,
MONOXKEHUsI 00 OOIUX IMendX M TNPUHLHUNAX, XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit demepaiuy, a Taioke HONOXKEHHUS O crenuduke Ouonoruy, e€ 3HAUYCHUH B MO3HAHHUU XKUBOH
NPUPOJbl U OOECHEYCHNWH CYLIECTBOBAHHS ueloBedecKoro oOmectBa. COrNIacHO HAa3BaHHBIM IIOJOXKEHMSAM, OIPE/ACIICHbI
OCHOBHBIE (DYHKIMHU ITPOTPAMMBI 110 OHOJIOTHHU H €€ CTPYKTYypa.

IIporpamma mo Ouosoruu ma€r HpencTaBlieHHWE O LelsX, 00 oOmiel crpaterun OOy4deHHs, BOCIUTAHHS M Pa3BUTHS
obydaromuxcs cpenctsamu yueOHoro mnpeamera «buomorusy, ompenenser o0043aTeNbHOE IPEIMETHOE COJEPHKAHHE, €ro
CTPYKTYpPY, paclpeiesieHre Mo pas3jesiaM M TeMaM, PeKOMEHIYeMYIO IOCIeIOBaTebHOCTh U3ydeHHs ydeOHOro mMaTepHaia c
y46TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKHM 00pa30BaTENBHOTO IIpoLecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJarommxcs.

B mporpamMe mo OMONOTHM TakXKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JTHIHOCTHBIM, METAlpPEAMETHBIM H
MpeIMETHBIM pe3ylbTaTaM oOydeHHs B (OPMHUPOBAHWH OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOU AEATENBHOCTH/ydeOHBIX
JEWCTBHIA 00YJaIOIIUXCs TI0 OCBOSHHIO COJIEPIKaHMsl OMOJIOTHIeCKOro 00pa3oBaHusl.

B mporpamme mo Guonorun (10-11 kmaccel, 6a30BbIl ypOBEHB) peaii30BaH NPUHLUI IPEEMCTBEHHOCTH B M3yYCHUH
OuonoruM, Ginarogaps 4eMy B Hel NPOCMATPUBACTCS HAIPABICHHOCTh Ha PAa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUsI, ICHHOCTHBIX OPHEHTAIM JIMYHOCTH, SKOJOTHYECKOTO MBILIUICHUS, MPEICTaBICHUN O
30pOBOM 0O0pa3e XKM3HH M OepekHbIM OTHOIICHHWEM K OKpyXawouield mnpupogHod cpene. I[lodTomy Hapsiny ¢ H3ydeHHEM
001IeOMOTIOTNUECKUX TEOPHH, a TaKKe 3HAHUH O CTPOSHHH JKUBBIX CUCTEM Pa3HOTO PaHIa ¥ CYIIHOCTH OCHOBHBIX IIPOTEKAFOLIHNX
B HHX IIPOLIECCOB B IPOrpaMMe M0 OHOJIOTHH yJeIeHO BHUMaHUE UCIIOJIb30BAHHIO IOJyYSHHBIX 3HAHUH B IIOBCEIHEBHOM JKU3HU
JUISL peIIeHWs TPHUKIANHBIX 3a1ad, B TOM 4HCIe: NPO(WIAKTUKY HACIEICTBEHHBIX 3a00JeBaHMII dYeloBeKa, MEIHUKO-
TEHETUYECKOT0 KOHCYIBTHPOBAHUS, OOOCHOBAHUS HKOJIOTHIECKH IIeIIeCO00pa3sHOro INOBEACHHS B OKPYXKAIOIIEH NPHpPOIHON
cpele, aHAIN3a BIMSHHS XO3IHCTBEHHOH NEATEIBHOCTH YENIOBEKA HA COCTOSHHE NPHUPOJHBIX U HCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMaHMS K HPHUKIAJHOW HANPaBICHHOCTH y4eOHOro mnpenmera «bHOIOTHS» NPOANKTOBAHO HEOOXOIMMOCTBHIO
obecriedeHnss YCIOBHM I DEIICHUS OJHOW W3 aKTyalbHBIX 3alad MIKOJBHOTO OHMOJIOTHYECKOro 0o0pa3oBaHMs, KOTOpas
npexanonaraeT GopMHUPOBaHHE y OOYHYAIOLIMXCS CIIOCOOHOCTH aJaNTHPOBAThCA K HU3MEHEHHSAM AMHAMUYHO DPa3BHUBAIOILETOCS
COBPEMEHHOT'0 MHUpA.

Buosorus Ha ypoBHe cpenHero obuiero oOpa3oBaHust 3aHMMaeT BaxkHoe Mecto. OHa obOecneunBaeT (HOPMUPOBAHHE Y
o0y4aromuxcsl TPeJCTaBIeHUH O HAayYHOH KapTHHE MHpa, paclupseT M 0000IIaeT 3HAaHMS O JKUBOH mpupoze, eé
OTJINYHUTEINILHBIX IPU3HAKAX — YPOBHEBOH OpraHM3aLlMK ¥ BOJIIOIMH, CO3MAET YCIOBUS AJIsL: O3HAHHS 3aKOHOB YXMBOW IPHPOJIEL,
(dopmupoBaHus (QYHKIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 3JJ0pOBOTO M Oe30macHOro o0pas3a »KH3HH, HSKOJIOTHYECKOTO
MBIIUIEHHS], IEHHOCTHOT'O OTHOLICHHS K XMBOU NPUPOJIE U YEIOBEKY.

Bonbmoe 3HaueHne OMOJOTHS MMeEET TAkoKe [UIS PEelIeHHUs] BOCIHTATENbHBIX M PAa3BUBAIOIINX 3aJad CPEIHEro oOIero
o0pa3oBaHUs, CcOIHMaNM3anuk oOydaromuxcs. M3ydenme Owosormum oOecrieumBaeT yciuoBHS Uil (DOPMHPOBAHUS
HMHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U WH(QOPMAI[OHHBIX HABBIKOB, 3CTETHYECKOI KyIbTYpPhl, CIIOCOOCTBYET MHTETPAIHN
OMOJIOTHYECKUX 3HAHWK C MPEACTABICHUSIMH U3 JIPYrUX Yy4eOHBIX IPEIMETOB, B YAaCTHOCTH, (PM3HMKH, XMMHH U reorpaduu.
Ha3BanHbIE TOIOKEHUS O MpeHA3HAYCHHH y4eOHOro npeamera «BHONOTH» COCTABMIIN OCHOBY AT OMPEIEIEHNs MOIX0A0B K
0TOOpY U CTPYKTYPHPOBAHHIO €T0 COJIEPKaHUsI, IPEACTABICHHOTO B IPOrpaMMe 10 OUONOTUH.

Ot0op coxmepxanHust yueOHoro mpenmera «buomorusi» Ha 0a30BOM YpOBHE OCYLIECTBIEH C  IO3UIUHN
KYJIBTYpOCOOOpa3HOro MOAX0/a, B COOTBETCTBHUH C KOTOPBIM 00Yy4YaroIIUecs 0KHBI OCBOUTD 3HAHUS M YMEHUS, 3HAUUMBIE IS
(dopMupoBaHus 00MLIEH KyJIbTYpBI, ONpPENEIAIONIME aJCKBAaTHOE IOBEJICHHE 4YENIOBEKa B OKpYXKarolledl NpHpoIHOH cpene,
BOCTPeOOBaHHBIE B ITOBCEIHEBHOMN JKM3HM M NPaKTHYeCKOW nestensHocTH. Ocoboe MecTo B ITOH CHCTeMe 3HAaHWH 3aHHMAIOT
9JIEMEHTHI COJIEPKaHNs, KOTOPBIE CIIYyXKAaT OCHOBOHM Uil (GOPMUPOBAHHMS MPEACTABICHHAN O COBPEMEHHON e€CTECTBEHHO-HAYUHOM
KapTHHE MHpPA ¥ IIEHHOCTHBIX OPHEHTAIHAX JINYHOCTH, CIIOCOOCTBYIOIINX I'YMaHH3aI[MH OHOJIOTNIeCKOro 00pa3oBaHHs.

CTpyKTypHpOBaHHE COJCp)KaHUS y4eOHOrO MaTepuaja B IIporpaMMe MO OHOJIOTHM OCYIIECTBICHO C YIETOM
MIPUOPUTETHOTO 3HAYCHUS 3HAHWU 00 OTIMYHUTENHHBIX OCOOCHHOCTSX JKMBOH NPHPOIBI, O €€ ypOBHEBOH OpraHW3alliid U
SBOJIIOIMA. B COOTBETCTBHM C 3THM B CTPYKType y4eOHOro mpemaMeTa «BHOIOTHS) BBIAENEHBI CIEAYIONINE COIEpKaTeTbHBIE
muann: «buomorus kak Hayka. MeToabl HaydHOro mo3HaHus», «KieTka kak Omomormueckas cucrema», «OpraHu3M Kak
Ouonormyeckasi cucreMay, «CucremMa ¥ MHOT0OOpa3ne OpraHu4ecKoro Mupay, «9BONIOLUS KHBOH TPUPOIBD», «IKOCUCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henb usyuenumst ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJAQJCHHE OOYYAIOIIMMHUCS 3HAHUSIMHU O
CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHU3alMH )KUBBIX CHCTEM Pa3HOr0 paHra M NproOpeTeHre YMEHUH UCIIOIb30BaTh 9T 3HAHUS
JUISl TPAaMOTHBIX JISUCTBUI B OTHOIICHUH OOBEKTOB )KUBOI MPUPOIBI U PEIICHNS PA3INIHbIX XKU3HEHHBIX TPOOIEM.

JocTwkeHne 1enn u3ydeHus ydeOHoro mnpenmera «buomorms» Ha 0a30BOM ypoBHE OOeCIeUMBAETCS pEIICHHEM
CIIeIYIOIIHX 3a71a4:

OCBOGHHE OOYJAIOIIMMHCS CHCTEMBl 3HAHMH O OHOJIOTHYECKHX TEOPHAX, YJYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MPaBMIIAX, CIYXAIMUX OCHOBOM ISt ()OPMHPOBAHUS INPEICTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O
METOJlaX HAyJHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3sMM M OCOOEHHOCTAX JXHMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AINH,
BBIJAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX UCCIIEI0BAaHHSAX B OHOIOTHY;



(dopmupoBaHue y 0OYydYaromIUXcsl IMO3HABATEIBHBIX, MHTEIUICKTYyAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
aHanM3a JaHHBIX O MYTSAX Pa3BUTHSA B OMOJIOIMH HAYYHBIX B3IVISJOB, HICH M MOIXOAOB K M3YYCHHIO JKHBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHHU3aLUH;

CTaHOBJICHHWE y OOydYarommxcs oOIIell KymbTyphl, (YHKIHOHATHHON TI'pPaMOTHOCTH, Pa3BUTHE yYMEHHH OOBICHATH U
OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MHPA XXKMBOH NPUPOJbl HA OCHOBAHMM 3HAHMII M OIBITA, MONYYEHHBIX NPH H3YYECHHH
OHOJIOTHH,

(dopmupoBaHue y OOYYAIONIIMXCS YMEHHMH WIUIIOCTPHPOBATh 3HAUCHHE OWOJIOTHYECKUX 3HAHMH B IPaKTHYECKOH
JACATEIIbBHOCTU YC€JIOBEKA, Pa3BUTUU COBPEMECHHBIX MECAUIIUHCKUX TEXHOJIOTUI U ar‘pOGI/IOTeXHOHOFI/Iﬁ;

BOCIIMTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHUBOH IPUPOABI, HEOOXOIUMOCTH OEpexHOro
OTHOIIICHNUS K HeH, COOMIOAEHNS 3THYECKUX HOPM IIPH NPOBEJICHNH ONOIOTHYECKIX NCCIEAOBAHUMN;

OCO3HaHHUE IEHHOCTH OMOJIOTMYECKUX 3HAHUH JUISl MTOBBIICHNS YPOBHS SKOJOTHYECKOH KyIBTYpHL, Ul (QOPMUPOBAHHUS
HayYHOTO MHPOBO33PEHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUI U yMEHHI B TIOBCEIHEBHOI )KU3HH JUTS OLICHKH MOCIICACTBUI CBOCH AESITEIBHOCTH
[0 OTHOLICHHMIO K OKpYXKalolled cpene, COOCTBEHHOMY 310POBBIO, OOOCHOBaHHME M COONIOJCHHE Mep NPOGHUIAKTUKA
3aboneBaHuil.

B cucreme cpennero oobmero obpazoBanus «buonorus», usydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS 00sS3aTENBHBIM
y4eOHbBIM MPEIMETOM, BXOAAIINM B COCTAB MPEIMETHO 00nacTi «ECTeCTBEHHO-HAYYHbIE TPEIMEThI».

st u3ydeHus: Ouosiorny Ha 6a30BOM YpOBHE cpeiHero odiero obpaszoBanusi oTBoxutrcst 68 gacos: B 10 xiacce — 34
yaca (1 yac B Hezenw), B 11 kmacce — 34 yaca (1 yac B Hezeno).



COAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorust kKak Hayka.

Bronornst kak Hayka. CBsi3p OnonOrmm C OONIECTBEHHBIMH, TEXHHYECKUMU W JAPYTHUMH €CTECTBEHHBIMH HAayKaMH,
¢unocodueit, ITUKOI, FcTeTHKOH U MpaBoM. Poip Ouonoruu B GopMUPOBaHUN COBPEMEHHON Hay4YHOU KapTuHBI Mupa. Cucrema
OHMONIOTHMYECKUX HAYK.

Meronpl MO3HAHUST JKMBOW MPHUPOABI (HAOMIOJEHHWE, OSKCIEPUMEHT, ONHCAHME, W3MEpeHHe, KiIaccHuuKanus,
MOJIETIMPOBaHUE, CTATUCTUYECKas 00pabOTKa TaHHBIX).

JleMoHcTpanum:

Ioptpetsr: Y. Hapsus, I'. Mennens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuxk.

Tabmuis! 1 cxeMsbl: «MeTobI TO3HAHUS KUBOH IIPUPOIBI».

JlaGopaTopHble U IpakTHYecKHe PadOThI:

Ipakrrueckas pabota Ne 1. «/cronp30BaHue Pa3THMIHBIX METOIOB MPU N3yIEHUN OHOJIOTUYCCKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHH3ALMSA.

JKuBple cucrembl (OMOCHCTEMBI) KaK MpeaMeT W3y4deHus Owuonoruu. OTiIHYHMe >KUBBIX CHCTEM OT HEOPraHWYeCcKOM
TIPUPOIBL.

CaoiicTBa OMocHucTeM M MX pazHooOpaszue. YPOBHHM OpraHH3alUU OMOCHUCTEM: MOJIEKYJISIPHBIA, KIETOYHbIH, TKAaHEBBIH,
OpraHU3MEHHBIH, NOMYIIUOHHO-BUIOBOH, 3KOCHUCTEMHBIN (0HMOreoLeHOTHYECKHUI), OnochepHBI.

JemoHcTpanum:

Tabnuip! u cxembl: «OCHOBHBIC TIPU3HAKY KU3HNY, «Y POBHU OPraHU3AIMH KUBOW MIPUPOIBIY.

O6opynoBanue: Mojenb mojekynsr JJHK.

Tema 3. XuMHn4ecKkuii cocTaB M CTPOCHHE KJIETKH.

XUMPUeCKUi COCTaB KIETKH. XMMHYECKHE SJIEMEHTHI: MaKpOd3JIeMEHTHl, MHKPOJIEMEHTH.. Boma m MmuHepanbHbIe
BELICCTBA.

OyHKIMM BOIBI M MEHEPANBHBIX BEIIECTB B KiIeTke. [logaepkaHne ocMOTHIECKOTo OamaHca.

Benxu. CocTaB u cTpoeHHe 6€IKOB. AMHHOKHCIIOTEI — MOHOMEpHI OenkoB. He3aMeHNMEbIe U 3aMEHIMBbIE aMHHOKHCTIOTEL.
AMUHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphI O€ITKOBOH MOJEKyNbl (IE€pBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTHUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buonorndeckue GpyHkunum GenkoB.

depmenTsl — Ouonornueckue kartaiauzatopel. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, CyOCTpaTHas Crielu(pUIHOCTS.
Kodepmentsl. Buramunbl. OTinnunst GepMEHTOB OT HEOPraHMYECKUX KaTalH3aTOPOB.

VrieBoabl: MOHOCaxapubl (III0K03a, pubo3a U ne3okcupubo3a), mucaxapusl (caxaposa, JIAKT03a) U MOJIUCAXapUIbl
(kpaxmaJt, TIIMKOTeH, [IeJUTI0I03a). broornyeckye GpyHKINY yIrieBo0B.

JIunuapl: Tpurmuuepuast, pochonunupl, crepouasl. I'unpodmnsHo-ruapodoOHble cBolicTBa. bruonornyeckue GyHKunm
nunuaoB. CpaBHEHHE YIIIEBOJIOB, OSJIKOB U JIMITHUJOB KaK HCTOYHHKOB SHEPTHUL.

Hyxnennossre xucnorsl: THK n PHK. Hykieotuns! — MoHOMepH! HYKIEHHOBEIX kucioT. Crpoenne u ¢pynkunu JJHK.
Crpoenne u ¢pynknun PHK. Bugst PHK. AT®: crpoenne n GyHkium.

IMuronorust — Hayka o kierke. KietouHas Teopust — IpuMep B3aHMMOAEHCTBHS MaeH M (aKTOB B HAYIHOM IIO3HAHUHU.
MeTtob1 U3yueHHs KIETKU.

Knerka kxak nmenoctHast sxuBasi cuctema. OOImue NpU3HAKK KIETOK: 3aMKHYTasi Hapy:kHas MeMOpana, monekynas: JJHK
KaK FeHEeTUYECKHH ammapaT, CUCTeMa CHHTe3a Oenka.

Tumsl KIETOK: SykapuOTHYECKask U MpoKkapuoTHyeckas. OCOOEHHOCTH CTPOEHHs MpOKapHoTHUecKoil kieTku. Knerounas
cTeHka Oakrepuil. CTpoeHHe 3yKapuoTHYecKOil kjeTkH. OCHOBHBIE OTJIMUUS PACTUTEIBHON, )KUBOTHOM U IPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAINKC, uX (yHkiuu. [TnasmaTudeckas MemOpaHa, e
cBoiictBa u ¢yHkimu. Lluromnasma u e€ opraHoumsl. OmHoMemOpanHble opraHouabl kietku: OIIC, ammapar [omboky,
T30CcOMEL. [10JTyaBTOHOMHBIE OPraHOWABI KJIETKU: MATOXOHAPUH, IUIacTUABL. [IporcxoxieHre MUTOXOHIPUH | IutacTu. Buas
mwiactuy. HememOpaHHBIE OpraHOWABl KICTKU: PHOOCOMEI, KJIETOYHBIH IEHTpP, LEHTPUONH, PECHUYKHU, KIyTHKH. DyHKIMn
OPTaHOMIOB KIETKH. BriroueHus.

Snpo — perymaTopHbIi meHTp KieTku. CTpoeHme sjpa: siiepHast 00OJNOYKa, KapHOIUIa3Ma, XPOMATHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BelIeCTB B KIETKE.

JlemoHcTpanum:

Ioptpersr: A. JleBenryk, P. I'yk, T. LlIBann, M. Illneiinen, P. Bupxos, x. Yorcon, ®. Kpuk, M. Yunkunc, P.
Opanxnus, K. M. bap.

Juarpammsl: «PacrpenesieHe XUMHUYECKUX JIEMEHTOB B HEXUBOU Ipupoae», «PacnpeneneHre XUuMUIECKUX SIEMEHTOB
B )KMBOH NPUPOJIE».

Tabmuue! n cxemsl: «[lepronnyeckas TabiMIa XUMUYECKHX 3JIEMEHTOBY», «CTpOCHHE MOJIEKYJIB! BOIbIY, «bHOCHHTE3
Oenkay, «CtpoeHue MoeKyisl Oenkay, «Crpoenue Gepmenra», «Hyknennosbie kuciotel. JJTHK», «Ctpoenne monexyinsr ATO»,
«CTpoeHue 3yKapHOTHYECKOH KieTKu», «CTpoeHue >KMBOTHOM KieTku», «CTpoeHHe pacTuTenbHOU kineTku», «CTpoeHue
MIPOKAPUOTHIECKOH KIeTKH», «CTpOeHHUe AApa KISTKNY», «YTIEBOIBI, «JIHmmasD.



OO6opynoBaHue: CBETOBOM MHKPOCKOIL, 00OpyIOBaHHE IS IPOBEICHUS HAONIONCHUH, M3MEPEHHUH, JKCIIEPUMEHTOB,
MHKPOIIpETapaThl paCTUTEIbHBIX, JKUBOTHBIX 1 OAKTEPHATbHEIX KIETOK.

JlaGopaTopHble U MpakTHYecKHE PadoThI:

Jlabopatoprass pabora Ne 1. «/3yueHme KaTalUTHYECKOW AKTUBHOCTH (epMEHTOB (HA NpUMEpPEe aMWIIa3bl WIH
KaTasasbl)».

JlaGopartopHast padora Ne 2. «/3ydeHue CTPOCHHS KIETOK PACTCHHM, KMBOTHBIX W OaKTepHil MOJ MHUKPOCKOIOM Ha
TOTOBBIX MUKpOMpenapaTax 1 UX ONHCaHHUE.

Tema 4. ’dKuzHeneaTeJbLHOCTh KJIETKH.

OOMeH BelecTB, WK MeTabonmn3M. ACCUMIIIIIMS (TUIACTUYECKUIT 0OMEH) M AUCCUMMIIIALMS (dHEepreTHYeckuii oOMeH) —
JIBE CTOPOHBI eJIMHOT0 Iporecca MeTaboau3Ma. Posik 3aKOHOB COXpaHEHHS BENIECTB ¥ SHEPTUY B IOHUMaHUU MeTaboIM3Ma.

Tumsr oOMeHa BemlecTB: aBTOTPOGHBEINH M TeTepoTpodHBIH. Poie depMeHTOB B 0OMEHe BEIIECTB M INPEBpAICHUH
SHEPTHH B KIIETKE.

®otocunTe3. CBeroBas m TeMHOBas (asbl QorocuHTe3a. Peakmmm dorocuHTesa. DPPeKTHBHOCTH (POTOCHHTE3A.
3naueHne (oOTOCHHTE3a IUIsI XKHM3HM Ha 3emie. BimsHume ycmoBuii cpembl Ha (OTOCHHTE3 M CHOCOOBI TIOBBIIIEHHS €rO
MIPOAYKTUBHOCTH y KyIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHHTE3UpYIoIue OakTepuy. 3HAYCHHE XEMOCHHTE3a IS )KU3HHU Ha 3eMIIe.

OHepreTuueckuii 0OMeH B KieTKe. Paciuennenue BelecTB, BbIIEICHHE U aKKyMYyIHPOBaHHE SHEPTUU B KIIETKE. DTaIbl
JHepreTudeckoro obmena. Inmkomus. BbpoxeHue u ero Buabl. KucimopogHoe oOkHCIEHHE, HIM KIETOYHOE JIbIXAHHE.
OxucnurensHoe pochopuanpoBanue. IHHEKTHBHOCTh IHEPTETHISCKOT0 OOMEHa.

Peakuyu matpuuHoro cunresa. I'enernueckas nndopmarnus u JJHK. Peanuzamms reneTnaeckoil MHGOpMaLiy B KIETKE.
Ilenernueckuii kox U ero cBoictBa. TpaHckpunuumst — matpuysblii cunte3 PHK. Tpancmsanus — OGuocunTes Genka. Draribl
Tpancsiun. KoqupoBanue aMHHOKUCIIOT. Postk prbocom B GrocuHTe3e Genka.

Hexnerounsie ¢opmsl xu3Hu — Bupycsl. Mcropust otkpeitust BupycoB ([. V. MBaHoBcknit). OCOOCHHOCTH CTpOEHHS 1
JKU3HEHHOTO IMKIa BHpycoB. bakrepmocdaru. Bomesnnm pacTenmii, )KMBOTHBIX M UYeJIOBEKa, BHI3BIBaEMble BHpycaMu. Bupyc
nmmyHozaepunmra yenoseka (BY) — Bo3oynurens CIIMJa. OOpaTHas TpaHCKpHIIIHS, peBepTasa U uHTerpasa. [Ipodumakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a001eBaHUIA.

JlemoHcTpanum:

Hoptpetsr: H. K. Konpuos, /1. U. UBanoBckwuii, K. A. Tumupsses.

Tabnumpsl U cxemsl: «Tunel nutanusy, «Metadbonuzmy», «MHUTOXOHAPULY», «IHEPreTUUECKUd 00MeH», «XIIOPOIUIacTy,
«Dorocunre3», «Ctpoenne JJHK», «Ctpoenme u ¢yHKumoHupoBanue reHa», «CuHre3 Oenka», «[eHeTmueckuii Koy,
«Bupyce», «bakreprodarn», «Ctpoenue u xu3HeHHsId nuki supyca CIIM/Ia, 6akrepuodaray, «Pemmmkarms JTHK».

O6opynoBanue: Moaenu-amuukauu «Y qoenne JJHK n Tpanckpummsy», «bnocuntes 6enka», «CTpoeHHE KIETKN,
mozens crpykrypsl JTHK.

Tema 5. PasmHoskeHHe M MHIUBUAYAJIbHOE PA3BHTHE OPIAaHU3MOB.

Knerounslii nuki, wiu >KM3HEHHBIM MK KieTkd. WHTepdaza m mwuros. [Ipomeccsl, mpoTekatonme B HHTEpdase.
Permmmkanust — peakrmst MatpuaHoro cunaTe3a JJHK. Crpoenne xpomocoM. XpoMOCOMHEIH HabOp — KapuOTHII. JUTIIIONIHEIN 1
TaIUIONAHBIH XPOMOCOMHBEIE HaOOpBl. XpoMmaTuibl. L{uTonormdeckre OCHOBBI Pa3sMHOXKEHHS WM WHAWNBHIYAJBHOTO Pa3BUTHUS
OpTaHU3MOB.

Jenenne xnetkn — muto3. Craguu MuTo3a. IIporeccrl, MpoucXo e Ha PasHbIX CTagusAX MHTO3a. bromormueckuii
CMBIC]I MHUTO3a.

Iporpammupyemast rubenb KJISTKH — aroITo3.

@®opMbl pa3MHOXEHHsT OPraHU3MOB: Oecrojioe W MoJoBoe. Buibsl OGecronoro pa3sMHOXEHHs: JeJeHHEe HaABOE,
NOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3OBaHME, BEreTaTHMBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIOHHpPOBaHHE
OpPraHU3MOB, €r0 3HaUEHHE ATl CEJIEeKLIUH.

IonoBoe pa3MHOMXKEHNE, €ro OTINIHUS OT OECHoIIOTO.

Meito3. Cramuu wMeiiosza. Ilponmeccsl, mpoucxonasdmue Ha cragusax Meilosa. IloBemeHue xpoMocoM B Meifose.
Kpoccunrosep. buonoruyeckuii cMbIC 1 3HaUeHUE Meilo3a.

l'amerorenes — mporecc 00pa30BaHMs IOJOBBIX KIETOK y JKHBOTHBIX. [10JOBBIE JKene3bl: CEMEHHUKH W SIMIHUKH.
OO0pa3oBaHre U pa3BUTHE TOJIOBBIX KIETOK — raMeT (CIepMaTO30H I, AUIEKIeTKa) — criepMaToreHe3 u oBorenes. OcoOeHHOCTH
CTPOEHUS SHIEKIETOK U crepmaro3onnos. Omrogorsopenue. [TapreHorenes.

MupuBunyansHOE pa3BUTHE (OHTOreHE3). OMOpHOHAIBEHOE pa3BUTHE (3MOpHOreHe3). DTamnbl SMOPHOHANBEHOTO PA3BUTHSL
y TO3BOHOYHBIX JKHMBOTHBIX: ApOOJCHHME, TracTpyisiuus, opraHoreHe3. IlocTsmMOpHOHanbHOE — pa3BUTHE.  THIIBI
HOCTIMOPHOHANILHOTO PA3BUTHA: HPsIMOE, HENpsMoe (JMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Pocrt u pa3Burue pactenuil. OHTOreHe3 IBETKOBOI'O paCTEHUS: CTPOCHUE CEMEHHU, CTaJuM PA3BUTHSL.

JemoHcTpanum:

Tabmumer 1 cxembl: «DOpMBI pa3MHOXEHUS OPraHM3MOBY», «/IBOIfHOE OIUIOJOTBOPEHHE y IBETKOBHIX PACTEHHI»,
«BereraTuBHOE pa3MHOXKEHHE pacTeHHit», «JleneHne kierkn Oakrtepmily, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHune
xpoMocoMbly, «Kierounslii nukiny, «Pemnmukanus JHK», «Murosy», «Meiosy, «IIpsimoe u Henpsimoe pazButuey, «I'amerorenes
y MIIEKOTIUTAIOMINX U YeNOBeKay, «OCHOBHBIE CTQJANH OHTOTCHE3a.



O6opynoBanue: MHKPOCKOTI, MHKpOTpeTnapaTsl «CnepMaTo30u/6I MJICKOITHTAIOIIET 0, «Slinexnerka
MIIeKOnHTameroy, «Kapnoknues B KJIETKaX KOPEIIKA JIyKa», MarHUTHAs MOJIENb-aNIUIMKAIMs «J/leneHne KIeTKH», MOJelb
JHK, monens metadazHOH XpOMOCOMEL.

JlabopaTopHble H IpaKkTHYecKHe paboThI:

JlaGopartopnas padora Ne 3. «HabmroneHne MuTo3a B KIeTKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpEapaTaxy.

JlaGoparopHas pabora Ne 4. «/3ydeHne cTpOSHHUs OJIOBBIX KISTOK Ha TOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HaciieicTBeHHOCTh M H3MEHYHBOCTh OPIraHHU3MOB.

Hpe;uvleT " 3aaa4Y1 ICHCTUKU. I/ICTOpI/lﬂ Ppa3sBUTHA T'CHETUKU. Ponb IMTOJIOTHU U 3M6pI/IOJ'[OFl/IH B CTAHOBJICHUH I'CHCTUKH.
Bxitag poccHiicKuX u 3apyOeKHBIX yIEHBIX B pa3BUTHE '€HETHKN. MeTobl FeHeTHKH (THUOPUI0I0THUECKU i, IIMTOreHETHICCKHH,
MOJIEKYIISIpHO-TeHeTHYeCKHii). OCHOBHBIE T'eHETHYECKHe NOHATHs. [ eHeTHdyeckas CHUMBOJIMKA, HCIIONb3yeMass B CXeMax
CKpEIIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS IPU3HAKOB, ycTaHOBIEeHHBIE I. MenneneM. MoHOrHOpHIHOE CKpeIIUBaHUe. 3aKOH
eMHO0-00pa3nsl THOPHUAOB NepBOTo MOoKoseHus. [IpaBuio noMuHMpOBaHMS. 3aKOH pacIlIeIUICHHUs NMPU3HAaKoB. [ MmoTe3a 4ncTOTH
ramert. [loaHOE ¥ HENOTHOE JOMUHUPOBAHHE.

JurubpupHoe ckpemuBaHME. 3aKOH HE3aBHCHMOTO HACIIENOBAaHMS IIPU3HAKOB. LlWTOreHEeTHYeCKHEe OCHOBBI
JUTHOPHUIHOTO CKPEIIUBAaHWA. AHAIM3UPYIOIIEe CKpeluBaHUe. VICIOMb30BaHNE AaHANM3HPYIOMIETO CKPEIIUBAHMS UL
ompeJeNieHNs] TEHOTHIA OCOOH.

CuensieHHOe HaclieZioBaHue Npu3HakoB. Pabora T. Moprana mo cremieHHOMY HacleIOBaHMIO TeHoB. Hapymienue
CLICIUICHHS I'€HOB B pe3yJbTaTe KPOCCUHIOBepa.

XpoMOCOMHasl TEOpUsl HaCIEACTBEHHOCTH. | eHeTnuecKkue KapThl.

I'enetuka mnoma. XpoMOCOMHOE OIpeAeneHUe Mmoja. AyTocOMbl U IIOJNOBBIE XPOMOCOMBL. I'omMoramerHsle u
rereporameTHele opranm3Mel. HaciiegoBaHue Mpu3HaKOB, CHETUICHHBIX C ITOJIOM.

W3menunBocTh. BuABl M3MEHUYMBOCTH: HEHACIIEACTBEHHAs W HACIEACTBEHHas. Poilb cpexbl B HEHACEACTBEHHON
HM3MEHYMBOCTH. XapaKTepHCTHKA MOAN(HKAIMOHHON M3MEHYMBOCTH. BapmarmoHHBIM psii ¥ BapuanmoHHas kpusas. Hopma
peakiuu npr3Haka. KommdecTBEHHBIE M KadeCTBEHHBIE IPH3HAKM M HMX HOpMa peaknud. CBOWCTBa MOIU(PHUKAIMOHHON
HW3MEHYUBOCTH.

HacnenctBenHast, Wiy reHOTUIIMYECKasl, U3MEHYHBOCTh. KoMOMHATHBHAsS M3MEHYMBOCTH. Meli03 U MOJI0BO mporiece —
OCHOBa KOMOWHATHBHOH H3MEHYMBOCTH. MyTallMOHHAas M3MEHYMBOCTh. Kinaccudukaims MyTaunui: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacTora W OpUYHHBI MyTauuid. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOM
nsmeHunBocty H. 1. BaBusoga.

BHesiiepHast HacIeACTBEHHOCTh M U3MEHUUBOCTb.

I'enernka yenoseka. Kapuornn uenoBeka. OCHOBHBIE METOIbI T€HETHUKH YEJOBEKa: MeHEaJOTHYeCKUil, OIM3HEIOBBIH,
LUTOTCHETHUECKUH, OMOXUMUYECKHH, MOJEKyIIpHO-reHeTHdecknil. COBpeMEHHOE OIpe/eNicHHe TI'€HOTHIIA: ITOJHOTCHOMHOE
CEKBEHHPOBaHHE, TEHOTHITMPOBaHUE, B TOM uncie ¢ moMomibio I11[P-ananmsa. Hacnencreennsie 3a00meBaHns YeIOBEKa: TEHHBIE
Oorne3Hy, OOJIC3HM C HACIEICTBEHHON IPEIpacIosIOKEHHOCThI0, XpoMocoMHble Oome3Hn. ComaTHdyecKHe U TeHepaTHBHBIC
myTarun. CTBOJOBBIE KISTKU. [IpMHIUIEI 310poBOro o0pa3a »KU3HH, THATHOCTHUKH, MPOMMIAKTUKA U JEYEHHS T€HETHIECKUX
Oone3Heil. MeanKo-TeHeTHYeCcKoe KOHCYIbTHPOBaHME. 3HAUCHHE MEIUIMHCKONH TeHEeTHKH B MPEJOTBPALICHHH U JICYCHHH
TeHETHYECKUX 3a00JICBaHUI YeIoBeKa.

JlemoHcTpanum:

Toprpersr: I'. Mennens, T. Moprasy, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuus! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 LUTOreHETHYEeCKas OCHOBay», «3aKOH PAaCLICIUICHUS M ero
LUTOTCHETHYECKasl OCHOBa», «3aKOH YHCTOTHI Tramery», «/urubpumaHoe ckpemmBanue», «LlUToNOrHYeCKHEe OCHOBBI
JUTHOPHIIHOTO CKpeluBaHus», «Meio3y, «B3zanmopeiicTBre anenbHbIX TeHOBY, «[ eHeTHYeckue KapThl PAaCTEHHH, )KUBOTHBIX U
yejoBeka», «['eHeTHka Tmonay, «3aKOHOMEPHOCTH HACJIEAOBaHWS, CIEIUIEHHOro ¢ moioM», «Kapuorumsl dwenoBeka u
JKUBOTHBIX», «Bumsl m3MeHUMBOCTHY», «Moan(uKaloHHas H3MEHYHBOCTH», «HacnemoBanme pesyc-(akropay», «eHeTHka
TpyHI KpoBM», «MyTarOHHAs H3MEHUUBOCTEY.

Ob6opynoBanue: Mogenu-amuInKanuu « MoHorubpuaHoOe ckpemuBanuey, «Hemonnoe romMmuHIpoBanuey, «lurunbpuanoe
ckpemuBanuey, «llepekpéct XpoMocom», MUKPOCKOII W MHKpompemnapaT «J/[po3oduna» (Hopma, Myranun (GOPMBI KPBUIEEB H
OKpacKH Tena), repoapuii «I'0pox moceBHOWY.

JlabopaTopHble U IpaKkTHYecKHe PaboThI:

JlaGoparopnas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO M JUTHOPUIHOTO CKPELIMBAHUS Y IPO30(UIBI
Ha FOTOBBIX MUKPOIIpenapaTax.

Jlabopatopnas padora Ne 6. «M3ydyeHue MOAMGUKANMOHHONW H3MEHUYMBOCTH, MOCTPOCHHE BapHAIMOHHOTO psiga U
BapHaLlMOHHOM KPUBOII».

JlaGoparopHast padota Ne 7. «AHainu3 MyTalmii y 1po30(Isl HA TOTOBBIX MHKPOIIPEapaTaxy.

Ipakrrueckas pabota Ne 2. «CocTaBiIeHHe U aHAJIN3 POJIOCIOBHBIX UEJIOBEKAY.

Tema 7. Cenexuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexnusi Kak Hayka M Hpolecc. 3apokAeHHe celekuuu U gomectukanus. Yduenme H. M. BaBmnoBa o mentpax
MIPOUCXOXKICHUS W MHOT000pa3us KyIbTYPHBIX pacTeHuil. LIeHTpBl mponcxXokAeHWs NOMAIIHUX KHBOTHBIX. CopT, mopona,
IITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBBIi M MHANBUAYAIbHBIH OTOOPEI B CENIEKINH PACTEHHI U KHBOTHBIX. OlieHKa
JKCcTephepa. brmskopoacTBeHHOE cKpermuBanue — MHOpuANHT. Yncrtas nunus. CkpelluBaHue 4ncThIX TuHHUN. ['eteposuc, umm



rubpunHast cuna. HeponcrBeHHoe ckpemuBanue — ayrOpumuar. OtganéHHas rubpuamsanus U e€ ycrexu. VcKyccTBeHHBIH
MyTareHe3 U MOIydeHUE TOIUILIONI0B. JJOCTIDKEHHS CEeNeKINN PaCTEHHH, )KUBOTHBIX ¥ MUKPOOPTaHU3MOB.

BuorexHonmorns Kak OTpacib TPOM3BOJACTBA. | e€HHas WHXEHepus. OTambl co3maHus pekomOuHanTHOH JIHK wm
TpaHCreHHbIX opraHu3moB. Kiierounas wumxeHepus. Kiietounsle KynbTypbl. MHKpPOKIOHAJBHOE Pa3MHOKEHUE PAaCTEHUI.
KrnonupoBaHue BBICOKOTIPOIYKTHBHBIX CEIbCKOXO3SIHCTBEHHBIX OPraHW3MOB. DKOJIOTHUECKHE U 3THUecKue mpobiaemsl. MO —
TeHETHYECKH MOIU(PHUILIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

Iloptpetsr: H. U. BaBunos, U. B. Muuypus, I'. /1. Kapneuenko, M. ®. I1BaHoB.

Tabnuue! u cxembl: kKapTa «LIEHTPBI IPOMCXOXKACHUSI © MHOT000pa3Hsl KyJIbTYPHBIX pacTeHHit», «Ilopoabl JoManHux
JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHui», «Otmanénnas rubpummsanus», «Paborel akamgemnka M. @. lBanoBay,
«[Tomumrongus», «OO0beKTH OnoTexHONOTHI», «KieTouHble KyIbTYyphl M KIOHHMpoBaHHe», «KOHCTpympoBaHHWE M IepeHOC
TCHOB, XPOMOCOM.

OO6opynoBaHue: MYJSDKH IUIOJIOB M KOPHEIUIOJOB AHMKHX (OpPM M KYyNbTYPHBIX COPTOB pacTeHWi, repOapuit
«CenbCcKOX03HCTBEeHHBIE PACTCHUS.

JlaGopaTopHble u MpakTHYecKHE PadoThI:

Okckypenss «OCHOBHBIE METOABI M JOCTIKEHHS CEJEeKIMM PACTEHHH M JKMBOTHBIX (HA CENEKI[MOHHYIO CTaHIHIO,
TUIEMEHHYIO (pepMy, COPTOUCTIBITATENIBHBIN YUaCTOK, B TEIUNIMYHOE XO3S5HCTBO, 1a0OPAaTOPUIO arpOyHUBEPCUTETA UIH HAydHOTO
LIEHTPA)».

11 KJIACC

Tema 1. DBosronIMOHHAsI 0H0JIOTHS.

[IpeanochuIKE BO3HUKHOBEHUs JBOJIIOIMOHHOM TEOpUH. DBONIONMOHHAS Teopus W €€ MecTo B Omonoruu. BimsHue
9BOJIIOIIMOHHOM TEOPHHN Ha Pa3BUTHE OMOJIOTUH U JPYTHX HayK.

CeunerenscTBa SBomonuu. [laneoHTONOrMYEeCKHe: MOCIEI0BATENFHOCTE MOSBICHUS BHAOB B IAJICOHTOJIOTHYECKON
JIETOITHNCH, TIepexoHbIe popMbl. broreorpadudeckue: cXoacTBo 1 paznmdne GayH U (Grop MaTepuKOB H OCTPOBOB.

OMOpPHONOrHYIecKHe: CXOACTBA U Pa3NIMIMs SMOPHOHOB PAa3HBIX BHIOB MO3BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKHE:
TOMOJIOTHYHBIC, aHAJOTWYHBIEC, PyIUMEHTapHbIE OpPTraHBI, aTaBH3MBI. MOIEKyISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHH3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX META0OIMIECKHX ITyTel Y BCEX OPTaHU3MOB.

OpomonuonHas Teopus Y. apsuna. [IpeAnochuiky BOZHUKHOBEHHMS JapBHHU3MA. J[BIKYIINE CHIIBI 3BOTIOLHUN BHIOB
no JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IIPH OIPAaHMYCHHOCTH PECypcoB, HEOoNpeaenéHHas H3MEHYHMBOCTh, 0Oopbda 3a
CYILIECTBOBaHHE, €CTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Bostoruu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpossosonust. [Tomymsiius kak eArHHIA BUIA U SBONIOLHN.

JBmwxymue cuibl (pakTopbl) SBOIIOLUKMN BHAOB B pHUpoje. MyTalnOHHBIN Nponece ¥ KOMOWHATHBHAs U3MEHYHBOCTD.
[NomynsumoHHbIe BOJHEI U peiid reHos. M3omsuns n Murparys.

EcrectBenHsIif 0T00p — Hanpapistromuii haktop sBomoruy. GopMbI €CTECTBEHHOTO 0TOOpa.

[pucriocob1eHHOCTh OPraHM3MOB KaK pe3ynbTaT 3BoMonuH. [IpuMeps! npucrocoGieHni y opranuzMoB. ApoMopdo3s!
1 WANO-aTanTaIHm.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHOoBHBIE (OPMBI BUI000Opa30BaHUsA: TeorpaduuecKoe, IKOJOTHIECKOE.

Maxkpossomomnusa. PopMel BoONONMN: (PUIETHIECKas, TUBEPIeHTHAsI, KOHBEPTeHTHas1, mapaiensHas. HeobpatumocTs
SBOJIOIMH.

IIpoucxoxaeHne oT HeCeaNu3UPOBaHHBIX NpeKoB. IIporpeccupyromias cnenuanu3anus. AanTUBHAs paJdalis.

JlemoHcTpanuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, . Mromuiep, A. H.
CeBep1ioB.

Tabmmuel m  cxembl: «Pa3BuTHE oOpraHmdeckoro Mmmupa Ha 3emie», <«3apoiblllM IO3BOHOYHBIX JKHBOTHBIX,
«Apxeonrtepukc», «Dopmbl O0prOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0TOOp», «MHOrooOpasue COpPTOB pPacTEHHIN,
«MHoroo6pasne mopoj >KHUBOTHBIXY», «[lomymsmum», «MyTanuoHHas HW3MEHUUBOCTBHY, «ApoMopdo3sl», «Mamoamamrannm»,
«O6mast nerenepanus», «JBmkymme cuibl 3Bomonmny, «Kapra-cxema mapmpyra myremectsust Y. Jlapsunay, «boppba 3a
cymecTtBoBanue»,  «llpucmocobmeHHoCTs  opraHm3MoB»,  «['eorpaduueckoe  BHIOOOpazoBaHHE»,  «IDKOJIOTHYECKOE
BHI000pa30BaHUE».

OO6opynoBaHue: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMM THIAMU OKPACKH, HA0Op IUIOJOB M CEMSH, KOJUICKIUS
«[IprMeps! 3alIUTHBIX NPUCTIOCOONIEHUI y JKMBOTHBIX», MOJENb «OCHOBHBIE HANpPABIECHHS SBOMIOLHUMY», OOBEMHAS MOJENb
«CTpoeHHne TOJIOBHOTO MO3ra I03BOHOYHBIXY.

Buoreorpaduueckas kapra mupa, xoyutekius «DopMbl COXPaHHOCTH MCKOIAEMbIX KMBOTHBIX WM PACTEHUIT», MOJIEIb
amumkarys «Ilepekp€ct XpoMocom», BiIaxkHble Tpernapartsl «Pa3BuTHe HacekoMoroy», «Pa3BuThe JISTYIIKK», MHKpOIpenapar
«[Ipo3oduiaa» (HopMa, MyTary GOPMBI KPBUIbEB M OKPACKH TEJA).

JlaGopaTopHble M IpakTHYeCKHE PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaGoparopHast padota Ne 2. «Onmcanne IpruCIOCOOIEHHOCTH OPTraHN3Ma B €€ OTHOCHUTEIFHOTO XapaKTepay.



Tema 2. Bo3dHUKHOBeHHe M Pa3BUTHE :KH3HU Ha 3emue.

Jlonay4uHble TIpefcTaBICHHs O 3apOXKICHUH KHU3HU. HaydHble THIOTE3bI BOSHHKHOBEHUS JKH3HU Ha 3emie: abHoreHes u
TIAHCTIEPMHIS. XHMHUYECKas SBONONHSA. AGHOTEHHBIH CHHTE3 OPTaHMYECKUX BEIIECTB N3 HEOPraHWIECKHX. DKCIEPHUMEHTaIbHOE
MOATBEPKACHIE XUMHUIECKOH 3Boory. HavanbHele sTansl Ononorndeckoit sporonun. ['unoresa PHK-mupa. dopmupoanme
MeMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHE NPOTOKIETKH. IlepBble KIeTKH M MX 3Bomrouus. PopMHpoBaHHE OCHOBHBIX TPYIII
JKHMBBIX OPTaHU3MOB.

PasBuTHe xu3HU Ha 3emiie o 3paM U nepuogaM. Katapxeil. Apxeiickas u nporepo3oiickas 3psl. [laneo3oiickas 3pa u eé
HepHOIbl: KeMOPUICKHIA, OPIOBUKCKHH, CHITYPUICKUIA, IEBOHCKHH, KAMEHHOYTOJIbHBIH, IIEPMCKHA.

Meso3oiickas 3pa u e€ nepHuo/ibl: TPHACOBbIIL, IOPCKUI, METOBOM.

Kaitno3oiickas spa u €€ neproibl: NajseoreHOBbIN, HEOT€HOBBIN, AaHTPOMOTEHOBBIM.

XapakTepucTHKa KIMMaTa U TeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIONUH PACTHUTEIHFHOTO U YKHBOTHOTO
Mupa. ApoMop]o3sl y pacTeHHit U KUBOTHBIX. [losiBIeHNE, paciiBeT 1 BEIMHPAHHE TPYIIT )KUBBIX OPTaHI3MOB.

CucreMa OpraHM4ecKoro MHpa Kak OTpakeHHe 3BOIIONUH. OCHOBHBIE CHCTEMAaTHIECKHE TPYIITEI OPTaHU3MOB.

OBomonys 4YeloBeKa. AHTPOMNONIOTHS KaK Hayka. Pa3BuUTHE NpEACTaBICHHH O IPOMCXOXKACHUH deloBeka. MeTombl
n3ydeHus aHTporioreHe3a. CXoAcTBa U pa3audys 4eJI0BeKa U )KUBOTHBIX. CHCTEMaTHIecKoe MOJI0KEHHE JET0BEKa.

JBwxkymue cuisl ((hakTopsl) aHTpororenesa. HaciencTBeHHass H3MEHYHBOCTh M €CTECTBEHHBIN 0TO0p. OOIIeCTBEHHBIN
00pa3 *KHU3HH, U3TOTOBIEHUE OPYAUH TPYAa, MBIIUICHUE, PEUb.

OCHOBHbBIE CTaIMU W BETBU 3BOJIOLMH YEJOBEKAa: aBCTPAJNONMUTEKH, UenoBek ymenslid, YenoBek HpAMOXOISIIHM,
UYenoBek HeaHAepTalubckuil, YenoBek pa3ymHblil. Haxomku HCKONaeMbIX OCTAaTKOB, BpEeMsl CYLIECTBOBAaHHs, O0JACTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOTO M0O3ra, 00pa3 KH3HH, OPYIHs.

UYenoBeueckre packl. OCHOBHBIE  OonbIie  pachl:  eBponeouiHas  (eBpas3miicKasi), HErpo-aBCTPAJOHIHAS
(9xBaTopHaANIbHAs ), MOHTOJION/IHAS (A3UATCKO-aMepHKaHCKasi). UepThl IPUCIIOCOOICHHOCTH NPE/ICTaBUTENEH YeITOBEYECKHIX pac K
YCIIOBHSIM CyIecTBoBaHMs. EnuHCTBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHncTpanum:

Hoptpetsr: @. Penn, JI. [lactep, A. U. Onapun, C. Munep, I'. FOpu, Y. lapsun.

Tabmunpl u cxembl: «Bo3HukHOBeHne CoONHEYHOW CHCTeMbI», «Pa3BHTHE OpraHHM4ecKoro Mupa», «PacturenbHas
KkiIeTka», «KuoTHas xietkay, «lIpokapmoTndeckas kieTka», «CoBpeMeHHas CHCTEMa OPraHMYECKOro Mupa», «CpaBHEHHE
AQHATOMUYECKHX 4YEePT CTPOEHMsS 4eJIOBEKa U UeIO0BEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTA MAJCOHTOJIOTMYECKUX HAXOHOK
NPEIKOB COBPEMEHHOTO 4eJloBeKay, «JlpeBHeiue moau», «/Ipesuue moany», «llepBbie coBpeMeHHbIE JII0IU», «HenoBeueckue
pacsi».

Oo6opynoBanue: Mymsku «lIpoucxoxaeHne uenoBeka» (OIOCTBHI aBCTPAJONMTEKa, NMUTEKAHTPOIA, HeaHJEepPTaNbla,
KPOMaHBOHIA), CIENKN WIM W300pa)keHHs: KaMEHHBIX OpYAMH NepBOOBITHOIO 4eloBeka (KaMHH-YOIIepHl, pyOuia, ckpedia),
reoXpOoHOIOrHYecKast Tabua, KOIIeKIust «DopMbl COXPaHHOCTH UCKOTIAeMBIX )KUBOTHBIX U PACTEHHID.

JlaGopaTopHble U IpaKTHYEeCKHE PadOThI:

IIpakrrueckas pabota Ne 1. «3ydyeHne HCKOMIAEMBIX OCTAaTKOB PACTEHHUI M )KUBOTHBIX B KOJIIEKIIUSIX).

OKCcKypeust «OBOIIOIHS OPTraHMIECKOro MUpa Ha 3eMie» (B €CTECTBEHHO-HAYYHBIH MITH KpaeBeuecKuil My3ei).

Tema 3. OpranuszMsl H OKpYKa0IIas cpeaa.

Okojorust Kak HayKa. 3aJadd W pa3felasbl 9KOJNOTHH. MeTOmbl SKOIOTMYECKHX HCCIENOBAaHHH. ODKOIOTHYECKOe
MHPOBO33pPEHHE COBPEMEHHOTO UEJIOBEKA.

Cpenpl 06UTaHNS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1yIIIHAs, IOYBEHHAs, BHyTPHOPTaHU3MEHHAsI.

Okonoruueckue dakxropsl. Knaccudukanus sxonaornueckux pakTopoB: abHOTHUECKUE, OMOTHYECKUE U aHTPOIIOT €HHBIE.
JlelicTBUE 3KOJIOTHUECKHX (haKTOPOB Ha OPraHU3MBL.

AbunoTHueckre (akTophl: CBET, TeMIleparypa, BiaaxHocTb. dotonepuomusm. [Iprucriocobnenust opraHu3MoB K IeHCTBHIO
abnoTnyeckux (akTopoB. bronornyeckue puTMel.

Brormueckue ¢axropsl. Buasl 6HOTHYECKHX B3aMMOJEHCTBUHN: KOHKYPEHIHS, XUITHUHYECTBO, CHMONO3 U €ro (popMEL.
[Mapa3utus3Mm, Koomepamus, MyTyalH3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEHTpaIH3M.
3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUH IJIsI CYIIECTBOBAHMUS OPTaHU3MOB B IPHPOIHBIX COOOIIECTBAX.

OKOJOTMUEeCKHEe XapaKTepUCTUKH Homyisinuu. OCHOBHBIE IIOKA3aTeNHW IIONMYIALUH: YHCICHHOCTh, IUIOTHOCT,
POXIaeMOCTh, CMEPTHOCTbD, IIPUPOCT, MUTpanys. JJMHaMUKa YUCICHHOCTH MOIYIIAINN U €€ PeryIsIys.

JlemoHcTpanuu:

Hoptpetsr: A. ['ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuupl n cxembl: kapra «IIpupomHble 30HBI 3emum», «Cpelnsl OOHTaHMS OpraHu3MOBY», «DoTonepHOIU3MY,
«[Tonmynsiunuy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH NOMYJSIINMU HHOY30pun-Tyenbkn», «[Iumesble nenm.

JlaGopaTopHble M MPpaKTHYeCKHe PadoThI:

Jlabopartopnas padota Ne 3. «Mopdonoruiueckne 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUS .

JlaGoparopHast padota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIeycay.

Ipakrraeckas pabota Ne 2. «[logcuéT MIOTHOCTH MOMYIISAINI Pa3HBIX BUJOB PACTEHHI.

Tema 4. CoobmmecTBa 1 3K010THYECKHE CHCTEMBI.

CoobuiecTBO Opranu3MoB — OuoreHo3. CTPYKTypsl OHOLICHO3a: BUAOBAs, IIPOCTPAHCTBEHHAS, TpOodUUeCcKas (THUIIEBast).
Bunsi-nomunanTsl. CBs3U B OHOIIEHO3€.

Okonoruyeckue cucTeMsl (3kocucteMsl). [loHsaTHe 00 3kocucreMe u OuoreorneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: TPOYLEHTHI, KOHCYMEHTHI, pelylleHThl. KpyroBopor BellecTB M IMOTOK HEpruu B sKocucreme. Tpoduueckue



(mHIIeBbIE) YPOBHM SKOCHCTeMBbl. IlumieBbie mend W cetdH. OCHOBHBIC IMOKa3aTeNH SKOCHCTEMbI: OHOMacca, MPOMYKIHS.
DKOJIOTHYECKHE MUPAMHIbL: MPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHCTEM: YCTOWYHBOCTH, CaMOpPETYJISLHS,
passutue. Cykueccus.

TIpupoHBIE SKOCHCTEMBL. DKOCHCTEMBI 03€P U PeK. DKOCHCTEMa XBOHHOTO WM LIHPOKOJINCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATrpPO3KOCHCTEMBL. YPOO3KOCHCTEeMBl. BHONOrHYecKoe M XO3SMHCTBEHHOE 3HAYEHHE
arpo3KOCHCTEM M ypOOIKOCHUCTEM.

BuopaszHoobpasue kak GakTop ycToiunBocTy skocucTeM. CoxpaHeHne OHOJIOrHUeCcKOro pa3Ho0Opasus Ha 3emiie.

Vuenue B. U. Bepranckoro o 6uochepe. I'panuiis, coctas u cTpykTypa 6uochepst. XKupoe BemiecTBo U ero GyHKIUH.
OcobennocTr 6uochepsl Kak riodanbHON 3KOCHCTeMBI. J[MHAMUYeCKoe paBHOBECHE U 00paTHas CBsI3b B Orocdepe.

KpyroBopoTs! BeniecTB 1 OMOreOXMMHUYECKHE IIKIIBI JIEMEHTOB (Yriepo/a, a30Ta). 30HATLHOCTh Onocdepbl. OCHOBHEIC
OMOMBI CymIn.

YenosevecTBo B OHochepe 3emiin. AHTPOIIOreHHbIC H3MEHEeHUs B Gnocdepe. I'obaapHble 3K0I0OrHYecKUe MpoOIeMblL.

CocymiecTBOBaHHE NPHUPOJbI U yeioBedecTBa. CoxpaHeHHEe OHOpa3HOOOpasHs Kak OCHOBA YCTOMYMBOCTH OHOC(EpHI.
OcHOBa palMOHAIBHOTO YIPABJICHHS HPHUPOIHBIMH PECypcaMH M HX HCIOJNb30BaHHE. JIOCTIDKEHHS OWOJIOTMM U OXpaHa
TIPHPOJIBL.

JlemoHcTpanuu:

Ioptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckwuii.

Tabmuuel u cxemsl: «[lumesble nemu», «buoreHo3: coctaB u ctpykrypa», «IIpupomnbie coobuiectBay, «Llenu
UTaHus, «IKOJIOTHYecKas nupamuga», «brochepa u yersoBex», «IDKOCHCTEMA HIMPOKOIHUCTBEHHOTO Jecay», «JKocHCTeMa
XBOWHOTO Jiecay, «broleHo3 BooéMay, «ArporeHos», «[IpuMepHbIe aHTPOIIOTCHHBIC BO3ICHCTBHS Ha PHPOAY», «BaxHeiinme
HCTOYHHKH 3arps3HEHHs BO3JyXa W TPYHTOBBIX Box», «IlouBa — BaxHeilas cocraBistomas Ouocdepoy, «DaKkTOphI
Jerpaganun 1ousy, «IlapHUKOBBIH dhdekT», «DakTopbl PajHOAKTHBHOIO 3arpssHeHHst Ouocdepsi», «OOwas CTpykTypa
ouocdepsr», «Pacnpocrpanenue xu3Hu B O6uocdepe», «O30HOBHIH 3kpaH Ouocheps», «KpyroBopoT yrieponga B O6uocdepey,
«KpyroBopor azora B IpHPOIE».

O6opynoBanue: Mozenb-anmmnKanus «THITHYHbIE OHOLCHO3B», repbapuii «PacTHTENbHBIC COOOIIECTBAY, KOUICKIIUH
«buronenosy», «Bpeaurenn BaXHEHIINX CENBCKOXO3IHCTBEHHBIX KYIBTYP», TepOapiy M KOJJICKIUH PACTEHHH W YKHUBOTHBIX,
MpUHAUISKAIIAE K Pa3sHBIM SKOJOTHMYECKUM TpyNmaMm omHoro Buzaa, Kpacnas xumra Poccuiickoit ®enepamnmu, n3o0paxeHust
OXpaHsEMbIX BUIOB PaCTCHHIl H )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMEBI ITO BUOJIOT MU HA BA30OBOM YPOBHE CPEJHEI'O
OBILETO OBPABOBAHUS

CormacHo ®I'OC COO, ycraHaBIHBaIOTCS TPEOOBAHUS K Pe3yabTaTaM OCBOCHHUS OOyYarOUIMMUCS MPOTPaMM CPEIHETO
obuiero 00pa3oBaHus: INYHOCTHBIM, METANIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NHYHOCTHBIX pPE3ylbTaTOB OCBOCHMS NpeaMeTa «BHONOTHA» BBIAENCHBI CIEAYIOMNE COCTABISIOIINE:
0CO3HaHUE O0YJAIOIUMUCA POCCUMCKON IPa)KJaHCKOH MIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSITENBHOCTH U
CaMOOIIPE/ICIICHUIO, HAIMYME MOTHBALMM K OOYYCHHIO OHOJOIWH, ILeJICHAIPAaBICHHOEC pa3BUTHE BHYTPEHHHX YOMKISHHH
JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U HCTOPUUYECKUX TPaAULUM pa3BUTHA OUOJIOTMYECKOr0 3HAHUs, TOTOBHOCTb U
CIIOCOOHOCTH 00YYAaIOINXCsI PYKOBOJCTBOBATECS B CBOGH AESTENFHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, TPHCYIIUMU
cucTeMe OMOJIOTHMYECKOTO 00pa3oBaHMsl, HAJHYHE SKOJOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTAaBUTHh LENH M CTPOHUTH
JKU3HEHHBIC IUIaHbL.

JIndaHOCTHBIE pe3yNbTaThl OCBOCHMS IpeaMera «bHoiorus» HOoCTHraroTcst B €IWHCTBE Y4eOHOM M BOCHIMTATEIbHON
JEATeIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMA DPOCCHHCKHMH COLHOKYJIBTYPHBIMH, HCTOPUYECKHMH U JTyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TIPUHATHIMH B OONIECTBE MpPaBHIAMH M HOPMaMH IIOBEAEHHS M CIOCOOCTBYIOT MHpoIeccaM
CaMOIIO3HAHHSA, CAaMOBOCIIUTAHHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IO3MLIUM JIMYHOCTH, MATPUOTH3MA, YBAKEHUS K
3aKOHY M IIPaBONOPSAAKY, YEIOBEKYy TpyJa M CTaplieMy IOKOJICHHIO, B3aHMMHOIO YBaKEHMS, OEpPEXKHOIO OTHOLIEHHS K
KyJIbTYPHOMY HACJIEIUIO U TPAAMLIUAM MHOIOHAIIMOHAJIBHOTO Hapoaa Poccuiickoi denepaiuu, Npupoie U OKpYKarolel cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOro mpeamera «bHOOTHSA» OJDKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4aIoIINXCsl PyKOBOJICTBOBAThCSI CPOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHCTEMOI LIEHHOCTHBIX OPHEHTALHH,
TIO3UTHBHBIX BHYTPEHHHX YOEKIEHHMIl, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHICKOro OOIIecTBa, pacluIMpeHHe
JKU3HEHHOTO OIIBbITA U OIIbITA AEATEIbHOCTU B MPOIECCE peall3allid OCHOBHBIX HAIpaBJIeHUN BOCIIUTATEIILHOM JESTEIbHOCTY, B
TOM 4YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIHUTAHUS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKOI MO3MIUH OOYYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUICKOTO
o01ecTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX IPaB U 00s3aHHOCTEH, yBaXKEHHE 3aKOHA M IIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKON HEATETBHOCTH MPU CO3NAHUM YYEOHBIX IPOEKTOB, PELICHHM YYEOHBIX U
MO3HABATEIbHBIX 33/[a4, BHITTOJTHEHHN OHONOTMYECKHX SKCIIEPHMEHTOB;

CIIOCOOHOCTH OMPEIEeISITh COOCTBEHHYIO MO3UIHIO IT0 OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM H3HH U OOBSCHATH e€;

YMCHHE YYHUTHIBATH B CBOMX JEHCTBHSX HEOOXOJUMOCTH KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIONEH C pPa3sHBIMU
yOeXKICHUSIMH, KyIbTYPHBIMH IIEHHOCTSIMU U COLIUATBHBIM TTOJIOXKEHHEM;

TOTOBHOCTH K COTPYAHMYECTBY B IIPOIECCE COBMECTHOIO BBINOJHEHUS y4eOHBIX, IO3HABaTEIbHBIX U
HCCIIE0BATENbCKUX 3a/1ad, YBKUTEIBHOTO OTHOIICHMS K MHEHHIO OIMOHEHTOB IIPH OOCYKIEHHMH CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COEPKAHUS;

TOTOBHOCTb K T'yMaHUTapHOU U BOJIOHTEPCKOM e TEIBHOCTH;

2) NaTPpUOTHYECKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh POCCHUHICKON TPAKTAHCKOH HICHTHYHOCTH, IMAaTPHOTH3MA, YBKEHUS K CBOEMY HApOJIy, UyBCTBa
OTBETCTBEHHOCTU nepen; PoauHol, ropaoctu 3a cBOM Kpail, cBoro PonuHy, CBOM S3bIK U KyJIbTypy, HPOILIOE M HACTOsLIEe
MHOTOHAaLMOHANBHOT0 Hapona Poccuu;

IIEHHOCTHOE OTHOLIEHHE K MPHUPOJIHOMY HACIEANIO U MaMSITHUKAM MIPUPOJIBL, JOCTIDKEHHAM Poccun B Hayke, HCKyCCTBE,
CIIOPTE, TEXHOJIOTHUSX, TPYIE,

CIIOCOOHOCTH OIIGHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBJIICHHE W pa3BUTHE OHOJIOTMH, NMOHUMAHUS 3HAYCHHUS
OUOJIOTHH B IO3HAHUHM 3aKOHOB IIPUPOEL, B )KU3HH YEJIOBEKA U COBPEMEHHOT0 O0IIECTRa;

npeiHas yoexJEHHOCTh, TOTOBHOCTB K CIIY)KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE AYXOBHBIX LIECHHOCTEH pOCCUICKOr0 Hapoa;

c(opMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBECHUS;

CIIOCOOHOCTH OLEHHMBATh CUTYAIMIO M MPHHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHPYSICh Ha MOPAITBHO-HPABCTBEHHBIE
HOPMBI H IICHHOCTH;

OCO3HaHHE JINYHOTO BKJIAJIa B TIOCTPOEHHE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DOJUTEINSM, CO3JAHHIO CEMBH Ha OCHOBE OCO3HAHHOIO MPHUHATHS IEHHOCTEH
CEMEIHOM KU3HU B COOTBETCTBUHM C TPAAUIMAMHU Hapo1oB Poccuu;

4) 3cTeTH4ecKOro BOCIIUTAHUS:

ICTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYIa,
OOLIECTBEHHBIX OTHOILICHUIH;

IIOHUMAHHUE SMOLMOHAIBHOIO BO3ICHCTBYS AKHUBOM NIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPaXKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IPOSIBIIATh KAYECTBA TBOPUECKOH TMYHOCTH;



5) ¢pusnyeckoro BocnuTanus, GopMupoBaHUs KyJIbTYPbI 310POBbS M SMOLIHOHAJILHOI0 0J1aroNOIyYHs:

TIOHMMAaHUE ¥ pean3alys 310pOBOTO U Oe3omacHOro oOpasa KHU3HH (310pOBOE MHUTAHUE, COOIIOJCHUE TUTHEHUIECKIX
MpaBWJI W HOPM, COAJaHCHPOBAHHBIA PEXHM 3aHATHH W OTABIXa, PETYIApHas (U3NUecKass aKTUBHOCTB), OEpex HOTo,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3HIECKOMY U IICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH MPaBWJI HMHAUBHIYaJbHOTO U KOJJIEKTHBHOTO 0€30MaCHOTO TIOBEIEHHMS B CUTYaIUsX,
YIPOXKAIOIIUX 30POBBIO M )KU3HHU JIIOJIEH;

OCO3HaHHUE MOCIIEICTBUI U HEIPHUATHS BPEIHBIX IIPUBBIYEK (YHOTPEOIEHNUS alIKOT OIS, HAPKOTHKOB, KypPeHHS);

6) TPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIECHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM JIESITEIbHOCTH TEXHOJIOTHYECKOH M COIMANIBHOI HAaNPaBIEeHHOCTH, CIIOCOOHOCTh HHUIIUHPOBATH,
IUTAHUPOBATH M CAMOCTOSTEIFHO BBITIOJIHSTE TaKyIO e TEIBHOCTD;

HHTEpeC K Pa3INIHBIM cepaM MpodecCHOHANBHOH NesITeFHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymymieit
npodeccur U peaan30BbIBATH COOCTBEHHbIC )KU3HEHHBIC TUIAHEI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKH3HH;

7) 3K0JI0THYECKOr0 BOCIUTAHMS

9KOJIOTHIECKH IeTIeco00pa3Hoe OTHOLIEHHE K MPUPOE KaK HCTOYHUKY KH3HHU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHMS;

TOBBIIICHHE YPOBHSA 3KOJIOTMYECKOH KyNbTYphl: MPHOOpETeHHE OIbITa IUIAHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOJKHBIX MOCJIEICTBUI JIs1 OKPYKalOLleH Cpebl;

0CO3HaHHe M100aIbHOT0 XapaKTepa IKOJIOTMIECKHUX MPOOJIeM U IyTell HX peleHus;

CIIOCOOHOCTH HCHOJIB30BaTh NPUOOpETaeMble NPU W3yYEHWH OMOJOTHMH 3HAHWS M YMEHHs IIPH PEUICHHU IpoOiieM,
CBSI3aHHBIX C palMOHAJIBHBIM HPHPOJIOIOIG30BaHHEM (COONIONCHNE ITIPaBUI NOBEJCHWS B NPHUPOAE, HAIPABICHHBIX Ha
COXpaHEeHHe PaBHOBECHS B DKOCHCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, OHocepsl);

aKTUBHOE HENPHATHE IEHCTBHH, NPHHOCSIINX Bpel OKpY)XKalomed NpUPOAHOH Cpene, yMEHHe HpPOrHO3HPOBAaTh
HeOJIaronpusITHBIE SKOJIOTUIECKHE ITOCIIEACTBUS MPEANPHHAMASMbIX IeHCTBUH 1 TIPEJOTBPAIIATh UX;

HaJIMIHEe Pa3BHTOTO SKOJIOTHYECKOTO MBIIIICHHS, SKOJOTHYECKOH KyIbTYPHI, ONBITA AESTENBHOCTH SKOJOTHYECKON
HANpaBJICHHOCTH, YMEHHUS pYKOBOJICTBOBAaThCS HMH B IIO3HABATENbHONM, KOMMYHHKATHBHOM M COLHATBHOH MpaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKO AESTENBHOCTH SKONOTHIECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAyYHOTr0 O3HAHMS:

chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN
NPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILCHCTBOBAHHE S3BIKOBOW M YNTATEIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJACHCTBHS MEXK/Ty JIIOJIbMH M NTO3HAHUS
MHpa;

NOHMMaHUe CHeNU(UKN OWOIOTHMH KaK HayKH, OCO3HaHWA €€ poysM B ()OPMHUPOBAHUM PANMOHAIGHOTO HAyIHOTO
MBIIIIEHHS], CO3MAaHNH IIETTOCTHOTO TIPEACTaBIeHNsI 00 OKpYXKaIoIeM MHpEe Kak O €IMHCTBE NPUPOIBI, YeTIOBeKa M O0IIeCTBa, B
TIO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOIeM COXpaHEHHs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCT B 3HAYMMOCTH OHMOJIOTMH IS COBPEMEHHOW NMBHIM3AIMU: OoOecredeHUs HOBOTO YPOBHS Pa3BHUTHS
MEIUIUHBI, CO3/IaHME TMEePCICKTUBHBIX OHOTEXHOIOTHH, CHOCOOHBIX pEeMIaTh PEeCypCHbIC NMPOOJIEMBI Pa3BHTHS YEIOBEYECTBA,
MOUCKA ITyTeH BBIXOJA M3 TII00ANBHBIX SKOJIOTHYECKHX MHpoOIeM M oOecredeHHs INepexofa K yCTOMIMBOMY Ppa3sBHTHIO,
PaLMOHATFHOMY MCIIOIB30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB XKU3HU;

3aUHTEPECOBAHHOCTh B IMONYYEHHH OHOJNIOTMYECKHX 3HAHMN B LENAX MOBBIMIEHUS OOLIEH KyIbTyphl, €CTECTBEHHO-
Hay4YHOW TPaMOTHOCTH, KaK COCTaBHOM YacTH (pYHKLUHOHAIBHOH IPaMOTHOCTH OOydaromuxcs, GOpMHUPYeMOW MPU M3Y4CHUH
ouosoruu;

NOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHWS, HCIOJb3YeMBIX B ECTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIIOJIB30BaTh
ToJTy4aeMble 3HaHUS JUIS aHajlu3a U OOBSICHEHHS SBICHUH OKPYXKAIOIIEro MHpa M MPOMCXOIAIINX B HEM M3MEHEHHH, yMEHHE
Je7aTh 00OCHOBaHHBIE 3AKIIIOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS HAHHBIX C IIENBI0 MOJYYCHUsS JTOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITENEHO HCIIOIB30BATh OMOJIOTHUECKUE 3HAHUS JUIS PEIICHHS MPOOIeM B PEATbHBIX KHU3HEHHBIX
CHUTYalusIxX;

OCO3HAHUE IIEHHOCTH HAyYHOH JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISTH IPOCKTHYI0 M HCCIIEIOBATEIbCKYIO
JeATeIbHOCTh HHANBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEINPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAaHMIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX
3HaHMI1 110 GUOJIOTHH B COOTBETCTBUHM C JKM3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS yueOHOro mpeaMeTa «buomorus» BKIIOYAIOT: 3HAUUMBbIE 11 (GOpMHUPOBaAHUS
MHUPOBO33PEHUS] 00YJAIOMINXCA MEXIUCHUILTUHAPHBIE (MEXIPEeAMETHbIE) O0LIeHAayYHbIe MOHATHUS, OTPaKaloIIKe [EeJIOCTHOCTh
HAayYHOW KapTUHBI MHpa M CIEHU(HUKY METOJOB MO3HAHHS, HCIOIb3YyeMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, JHEprus,
SIBJICHHE, IPOLIECC, CUCTEMa, Hay4HbIi (haKT, IPUHIIKIIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUsl, UCCIIeIOBaHKE, HAOIOICHUE,
H3MEpeHHe, OKCIIepUMEHT W JIpyrMX), YHUBEpPCAIbHbIEe Yy4eOHble aeiicTBHMs (TIO3HaBaTeNbHBIE, KOMMYHHKaTHUBHEIE,
perynsaTuBHbIE), oOecneunBaronyie (opMHUpOBaHME (DYHKIMOHAIBHOM TIPAaMOTHOCTH W COIMAIbHOM  KOMIIETEHIUH



o0yJaronmxcsi, CrlocOOHOCTh 0OYYAIOIIUXCSl NCIIOIb30BATh OCBOCHHBIC MEXIHCIMINIMHAPHBIE, MUPOBO33PEHUCCKHUE 3HAHUS U
YHUBEpCAJIbHBIC yueOHbIe AeHCTBHS B TO3HABATEIBHON 1 COLHANBHOI IIPAKTHKE.

MertanpeaMeTHbIe Pe3yNbTaThl OCBOSHHS IPOTPAMMBI CPeTHEro 00IeTro 00pa30BaHuUsI JOIDKHBI OTPaXKaTh:

OByajeHne yHUBepPCAJIbHLIMU Y4eOHBIMH NMO3HABATEJIbHBIMH JeCTBUSMU:

1) 6a3oBble JIOrHYecKHe AeHCTBUS:

CaMOCTOSITENIBHO (POPMYITHPOBATh U AKTYAIH3UPOBATh POOIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPY OCBOCHHUH 3HAHHI NMPUEMBI JIOTHYECKOTO MBIIICHHS (aHaIM3a, CHHTE3a, CPAaBHEHHUS, KIIacCU(UKaLiH,
0000111eHNsT), PAaCKPBIBATH CMBICI OMOJNOTHMYECKUX HOHATHH (BBIIEISATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATbH CBS3U C
JIPYTUMU TIOHATHAMH);

ONpeNeNsITh LEMH JeATeIbHOCTH, 3aJaBas IapaMeTphl W KPUTEpHH WX IOCTIDKEHHS, COOTHOCUTH DPEe3yJIbTaThl
JeTeNILHOCTH C TIOCTaBJICHHBIMU LETISIMU;

HCTIONB30BaTh OMOJIOTHYECKHE MOHATHUS TSI OOBSICHEHNS (DAKTOB U SIBIICHHIT )KHUBOH IIPUPOIBI;

CTPOHUTH JIOTHYECKHE pACCyXICHUS (MHIYKTHBHBIC, AEAYKTUBHBIC, II0 aHAIOTHH), BBIIBIATH 3aKOHOMEPHOCTH K
MIPOTHUBOPEYHS B paCCMaTPHBACMBIX SIBICHUAX, (POPMYINPOBATH BHIBOIBI U 3aKIIIOUEHHS;

MIPUMEHATh CXEMHO-MOJETBbHBIE CPEICTBA IUISI MPEJCTaBICHUS CYIIECTBEHHBIX CBSI3eH M OTHONICHWH B HM3yJaeMBIX
Ononormyecknx 00beKTax, a TaKkKe MPOTHBOPEUN PA3HOTO POJIa, BEIIBICHHBIX B PA3IMYHBIX HH(MOPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh MUIaH PENIEHHs MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOINXCSA MaTepHAIBHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTENBbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJbTATOB LIENSAM, OLEHUBATh PHCKU TOCIEACTBUI
NS TEIIBHOCTH;

KOOPIMHHUPOBATH U BBIIOIHSITE pab0OTy B YCIOBHUSIX PEalbHOr0, BUPTYaIbHOTO M KOMOWHUPOBAHHOTO B3aUMOCHCTBHS;

pa3BUBATh KPEATHBHOE MBILIUICHUE NPH PEIICHUH )KU3HEHHBIX IIPOOJIEM.

2) 6a3oBbIe HCCIIEN0BATEILCKAE AeHCTBHA:

BIAJeTh HaBBIKAMU Yy4eOHO-MCCIICNOBATENBCKOH W MPOEKTHOW JeSITENBHOCTH, HAaBBIKAMH pa3pelleHus IpooieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOMCKY METOJIOB PEIICHHUS MPAKTHIECKHX 33/1a4, TPUMEHEHHUIO PA3THIHBIX
METO/IOB TTO3HAHUS;

HCTIONB30BaTh PA3THIHBIC BUBI JEATEIBHOCTH TI0 MOTYYSHHUIO HOBOTO 3HAHUS, €T0 MHTEPIpeTaluyl, IpeoOpa3oBaHUIO U
MIPUMEHEHHIO B YUEOHBIX CUTYyalMsIX, B TOM YUCIIE IIPH CO3AaHUH yUEOHBIX U COLHANBHBIX IPOCKTOB;

(opMupOBaTh HAYYHbIH THIT MBILUICHHS, BIAICTh HAYYHOIT TEPMHUHOIOTUEH, KIIFOYEBBIMU HOHATHUAMHU U METO/IaMH;

CTaBUTb U GOPMYIHPOBATH COOCTBEHHBIE 3aJa41 B 00Pa30BaTEIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

BBIABJIAITH IIPUYMHHO-CJIICACTBCHHBIC CBA3HM U AKTYaJIM3UPOBATH 3a/la4dy, BbIABUrAaTb T'UIIOTE3Y eé PEeUICHMA, HAXOIUTh
apryMeHTHI JUIs JOKa3aTelIbCTBA CBOMX YTBEP)KICHHH, 33/1aBaTh apaMeTphl U KPUTEPHU PELICHHS;

AQHAIM3UPOBATh IIOJYYCHHBIE B XOAE pEIICHWS 3aJadd pe3yJbTaThl, KPUTHYECKH OLEHHWBATh WX JIOCTOBEPHOCTH,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIMsIM, OLICHUBATH IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIeIeHANPaBICHHBIH IIONCK IIEPEHOCa CPEACTB U CIIOCOOO0B AeiCTBHS B IPO(ECCHOHANBHYIO CPEny;

YMETb IIEPEeHOCUTD 3HAHUS B ITO3HABATEIBbHYIO U IIPAKTHIECKYIO 00IaCTH KU3HEASS TEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJJBUTaTh HOBBIC UJIEH, IPEIaraTh OPUTMHANBHBIE TOJXOIBI U PELICHUsSI, CTABUTh NIPOOIEMBI U 3a/1a9H, JOMYCKAIOIIHe
aIbTePHATUBHBIC PEIICHNUSI.

3) padora c undopmanueii:

OpPHMEHTHPOBATBCS B PA3IMYHBIX HCTOYHHKAX MHGpOpManuu (TEKCTe Yy4eOHOro TMOcoOus, HaydHO-TIOMYJIIPHOU
JUTepaType, OWONOTHYECKUX CIIOBapsX M CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MJaHHBIX, B VIHTepHeTe), aHaIM3MPOBATh
HH(OPMAIIHIO Pa3IMYHBIX BUIOB U (hOPM IIPEACTABICHHS, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYHUBOCTb;

(opMyIMpoBaTh 3ampockl M NPHUMEHSTH pa3iHdHbIE METOJBI NPU IOUCKEe M OTOOpe OHOJOTMYecKOod HMH(pOpManuH,
HEoOXOUMOH JUTS BBITOJTHEHUS YIeOHbIX 331a4;

MIpUOOPETaTh ONBIT HCIIOIB30BAHUS HH()OPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEpIICHCTBOBATH KYIBTYPY
aKTUBHOTO HCIOJIH30BaHUS PA3THYHBIX TIONCKOBBIX CHCTEM;

CaMOCTOSTEIBHO BBIOMPATh ONTHMANbHYIO (OpPMY MpeACTaBIeHHS Ouojormdeckoil MH(popManuu (CXembl, Tpaduku,
JFiarpaMMBl, TaOJIUIIBI, PUCYHKH U APYTOE);

HCTIONB30BaTh HAYYHBIH S3bIK B KadecTBE CpPeACTBa HpH paboTe ¢ Omonormueckod uHQoOpMarmed: MPUMEHATHh
XUMHYecKHe, HU3UYecKHe M MaTeMaTHYECKHE 3HAKU U CHMBOJBL, (GopMyisl, abOpeBHAaTypy, HOMEHKIATYpPY, MCIOIb30BaTh U
peoOpa3oBEIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HAIJISTHOCTH;

BJIaZICTh HABBIKAMU pacIiO3HaBaHHWA W 3alIUThI I/IHq)OpMaLII/II/I, PIH(I)OpMaLlPIOHHOﬁ 0€30MacHOCTH JINYHOCTH.

OBiaeHne yHUBePCATbHBIMA KOMMYHHKATHBHBIMH JI€HCTBUSIMU:

1) o6uenue:

OCYIIECTBIISITh KOMMYHUKAI[UH BO BCEX cepax JKU3HHU, aKTUBHO yJacTBOBATH B JAWAJIOTEe WIN AUCKYCCHH IIO0 CYIIECTBY
o0cyxaeMoit TeMbl (yMEHHUE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CY)KJCHHS OTHOCHUTENHHO BBITOJIHEHMS IpeiaraeMoil 3ajadn,
YUHUTHIBATH HHTEPECH M COTITACOBAHHOCTH ITO3MIMH JIPYTUX YIACTHUKOB JUAIOTa WM AUCKYCCUH);

pacmo3HaBaTh HeBepOanbHBIE CPEACTBA OOMICHHUS, IIOHMMATh 3HAYEHHE CONMATIBHBIX 3HAKOB, IPEANOCBHUIOK
BO3HMKHOBEHHS KOH(IUKTHBIX CUTYAIUi, yMETh CMSTYaTh KOH(IUKTH H BECTH IIEPETOBOPHI;

BIAJ€Th PA3IUYHBIMU CHocoOamMu OOIIEHHS M B3aUMOJACHCTBHS, MOHMMAaTh HAMEPEHUsS! APYTHX JIIOACH, MPOSBISTH
YBaKHMTEIBHOE OTHOLIEHHE K COOECEIHUKY U B KOPPEKTHOM hopMme popMyIMpoBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHIEM SI3BIKOBBIX CPEACTB.

2) cOBMECTHasI AeSITeJIbHOCTb:

MOHUMATh M HCIONB30BaTh NMPEUMYIIECTBA KOMAHIHOM W WHAMBUIYaJbHOW PaOOTHI NPH PEHICeHHN OHOJIOTHYECKOH
po01eMbl, 000CHOBBIBATH HEOOXOANMOCTh IPUMEHEHHS TPYNIIOBHIX (JOPM B3aMMOJICHCTBUS MIPU peIICHUH YIeOHOH 3a1a4n;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX ASHCTBHI ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXHOCTEH KaXIOTO WiIeHa
KOJUIEKTHUBA;

NPUHUMATh 1€l COBMECTHOH HeATEeIbHOCTH, OPTraHU30BBIBATH M KOOPAMHHMPOBATH AEHCTBHA MO €€ NOCTHXKEHHMIO:
COCTaBJIAIThH IUIaH JCHCTBUIA, PaCIpeeNiaTh POJIM C YYETOM MHEHHUH YYaCTHUKOB, 00CYXKIATh Pe3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh KauyeCTBO CBOETO BKJAJa W KaXJIOTO YYaCTHMKA KOMaHJAbl B OOIIMI pe3yibTaT Mo pa3paboTaHHBIM
KPHUTEPHSIM;

TIpeuUIaraTh HOBBIE IIPOEKTHI, OIIEHUBATh UJEH C ITO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOH 3HATHMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPATETHUECKOE IIOBEJCHHE B pA3IHYHBIX CHTYalUsAX, IPOSIBISTE TBOPYECTBO H
BOOOpakeHNe, OBITh MHUITHATHBHEIM.

OBy1ajieHHe YHUBEPCAJIbHBIMHI PeryJsaTHBHBIMH JefiCTBUSIMU:

1) camoopranmnzauus:

HCTIONB30BaTh OMOIOTHUECKHE 3HAHUS IS BBISIBICHMS IPOOIIEM M UX PEIICHUS B )KH3HEHHBIX M yI€OHBIX CUTYAIUSIX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKHX 3HAHUI IeJIeBble M CMBICIOBbIE YCTAHOBKM B CBOMX JAEHCTBHSAX M MOCTYNKaX IO
OTHOILIEHHUIO K )KUBOH IPUPOJIE, CBOEMY 3[0POBBIO U 3I0POBBIO OKPYKAFOLIHX;

CaMOCTOSITEIFHO OCYLIECTBIATh IO3HABATEIBHYIO NEATENBHOCTh, BBISABIATH NMPOOJIEMBI, CTaBUTh U (OpMYIHPOBATH
COOCTBEHHBIE 33a71a4X B 00pa30BaTEIIbHOM ASSTEINEHOCTH U XKM3HCHHBIX CUTYALHsX;

CaMOCTOSITEIEHO COCTAaBIIATh IUIAH PELICHHs IIPOOJIEMBI ¢ YYETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEH
1 NIPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHTYaIlMsIM;

pacmmpsATh paMKH yaeOHOTo IIpeiMeTa Ha OCHOBE JIMYHBIX IPEIIOYTeHNUH;

JIeTaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHNE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHHIO IMMPOKOH 3PyAHLIUM B pa3HBIX OONACTAX 3HAHUH, MOCTOSHHO
TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CUTyallUssM, BHOCUTH KOPPEKTHUBBI B JAC€ATCIIBHOCTb, OLEHUBATH COOTBETCTBUEC PE3YJIbTATOB
LETIAM;

BJIAJIeTh HABBIKAMHU ITO3HABATEIILHON pe(IIeKCUH KaK OCO3HAHMUS COBEPIIAEMBIX JICHCTBHI M MBICIHTEIBHBIX NTPOLECCOB,
HX pe3yJIbTaTOB M OCHOBAaHHUH, HCIIOIB30BAaTh IPHEMBI pe(IIEKCHH JUIS OIIEHKU CHTYAINH, BEIOOpA BEPHOTO PEIICHNS;

YMETb OIIEHHBATh PUCKH M CBOEBPEMEHHO NIPUHAMATH PEIICHNS 110 UX CHIDKCHHIO;

MIPUHAMATH MOTHBBI M apT'yMEHTHI IPYTUX IPH aHAIIN3E Pe3yIbTaToB AesATEIbHOCTH;

3) npunsiTHe ceds U APYrux:

TIPUHUMATH ce0sl, TIOHNMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

MIPUHAMATH MOTHBBI M apT'yMEHTHI JPYTUX IPH aHAIIN3€ Pe3yIbTaToOB AEATEIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIHOKH;

Pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHUP C TO3HIUH JAPYTOro YeI0BeKa.

NPEIMETHBIE PE3YJIbTATBI

IIpenmerHsle pe3ynasTaTsl ocBoeHUs mporpammbl COO mo Omosornu Ha 0a30BOM YPOBHE BKIIOYAIOT CHEHU(pHYECKHE
st yaye6Horo mpeamera «buonorus» HaydHbIe 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUH IO OCBOEHHUIO, MHTEPNpPETALUH U
MpeoOpa3oBaHUIO 3HAHHUH, BHJBI JEATENBHOCTH 110 MOTYYEHHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAaHUH B Pa3lIMYHBIX YueOHBIX
CUTyalludX, a TaKXKE B PCAJBbHBIX XXHU3HCHHBIX CUTYallUAX, CBA3AHHBIX C GI/IOHOFI/ICI\/'I. B nporpaMme NpeAMETHBIE PE3YIbTaThl
TIPE/ICTaBIICHBI TI0 To/IaM O0yUeHHsI.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorusy» ¢ 10 Kiacce NOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHMH O MeCTe W pOJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHHMS €CTeCTBEHHBIX HayK, B
(OPMHUPOBAaHNH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHPa W HAaydHOTO MHPOBO33PEHHs, O BKJIAJe POCCHHCKUX M
3apyOeKHBIX yIEHBIX-OHOJIOTOB B Pa3BUTHE OMONOTHH, (DYHKIIMOHAIFHOH TPaMOTHOCTH UCNIOBEKA IS PEIICHUS XM3HEHHBIX
3amad;

YMEHHE PACKpBIBAaTh COJEPXKAHHE OMOIOTHYECKMX TEPMUHOB M MOHATHH: KU3HB, KJIETKA, OPTaHM3M, METaboIm3M
(oOMeH BemiecTB M TPEBpalleHUWE SHEPTUH), TOMeEOcTa3 (CaMOperyssilus), YPOBHEBas OpraHM3aIMs HKHUBBIX CHCTEM,
CaMOBOCHpOU3Be/IeHNE (PENPOIYKIINS ), HACTIEACTBEHHOCTh, H3MEHUHBOCTh, POCT U Pa3BUTHE;

yYMEHUE Hu3NaraTb OWONOrMYeCKHe TeOopHM (KIETOYHas, XPOMOCOMHas, MyTallHOHHAs, IEHTpanbHas J0rMa
MOJIEKyIIsipHO#t Ononorum), 3akonsl (I. Menzgens, T. Moprana, H. 1. BaBunoBa) u yueHust (0 LeHTpax MHorooOpasus u
IPOUCXOXKACHHS KyIbTYpHBIX pacTeHuil H. 1. BaBuiosa), onpenessaTs rpaHUllbl HX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAay4YHOTO MO3HAHUS B OMOJIOrWH: HAGNIOZEHHE M OIMCAaHHE YKMBBIX CHCTEM, IPOLECCOB H
SIBJICHUH, OpTraHM3alys W IPOBEACHHE OMOJIOTMYECKOrO JKCIIEPHMEHTA, BBIIBIDKEHHE T'MIOTE3bl, BBIBICHHE 3aBUCHMOCTH



MEXTy UCCIEIYEMBIMH BEINYHHAMH, OOBSICHCHUE IIOMYYEHHBIX PE3YyNIbTAaTOB, MCHOJIb30BAHHBIX HAayYHBIX NOHSTHIH, TCOpUH M
3aKOHOB, YMCHHE JIeJ1aTh BBIBO/IbI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJENATh CYLICCTBCHHbIC TIPU3HAKH BHPYCOB, KIETOK MNPOKAPUOT W 3YKapHOT, OJHOKICTOYHBIX U
MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEIIECTB M IPEBpAllEHHs SHEPruH B KieTke, GoTocuHTesa,
IUIACTUYECKOTO U SHEPreTHYECKOro 00MeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OII0JOTBOPEHHUS, PA3MHOKEHHS, UHAUBUYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMCHATH IOJNYYCHHbIC 3HAHUS 111 OOBSICHEHHS OMOJIOTMYECKHMX IIPOLECCOB M SIBICHWH, JUI NPUHATHUS
NPAKTUYECKUX PELICHHH B MOBCEIHCBHOW JKM3HUM C LEJbl0 obecreyeHHs OE30IIaCHOCTH CBOETO 3/0POBbS M 3J0pPOBBS
OKPYXKAIOIIUX JIIOAEH, COOJIONEHHSI HOPM TIPaMOTHOTO TIIOBEICHMS B OKpY)KAlOLIeH INPUPOJHOH cpene, NOHHMMaHHUE
HEOOXOJUMOCTH  HCIIOJB30BAHUS  JOCTIKEHHH COBPEMEHHOH OWONOTMM M OHOTEXHOJNOTMH Uil  palMOHAIBHOTO
MIPUPOIOTIOIB30BAHNS,

YMCHHE pelIaTh JJIEMEHTapHBIe TeHeTHYeCKHe 3aJadd Ha MOHO- U JUTHOpUAHOE CKpEeIlMBAaHHE, CIEIUIEHHOE
HAacJieJOBaHUE, COCTABIIATH CXEMbl MOHOTHOPU/IHOTO CKPELMBAHUS IS IPEICKa3aHUs HACIEIOBaHHS MIPH3HAKOB y OPTaHHU3MOB;

YMCHHE BBIIOJIHATh J1abOpaTOpHBIC M IPAKTHYCCKUE pPaboThl, COONIOAaTh MpaBwia Npu pabore ¢ y4eOHBIM U
11ab0paToOpHBIM 000PYIOBaHUEM

YMEHHE KPHUTHYECKH OLCHMBATh M MHTEPIPETUPOBATH MH(POPMALMIO OHOIOTHYECKOTO COJEPIKAHMS, BKIFOYAIOLIYIO
TNICEB/IOHAYYHbIE 3HAHHMSA W3 PA3IMYHBIX HCTOYHHMKOB (CPEACTBAa MaccOBOH MHGOpPMAlNM, HAYYHO-TIOMYJSPHBIE MaTEpHaIIbI),
9THYECKHE aCHEKThl COBPEMEHHBIX HCCIIEA0BaHUH B OMOJIOTHH, MEAULIMHE, OMOTEXHOJIOTHY;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOONIeHHUs, 0000mmas OHOIOrHYecKylo HMHGOPMALHUIO U3
HECKOJIbKHUX UCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh IIOHATHHHBIN anmapar GHOJIOruy.

IIpenmeTHbIe pe3ynbTaThl 0CBOGHHs yueOHOro npenmera «buonorus» ¢ 11 knacce nOMKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHMH O MeCT€ W pOJM OHMOJOTMM B CHUCTEME HAy4YHOTO 3HAHHMS ECTECTBEHHBIX HAayK, B
(OpPMHUPOBAaHNH COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa W HAaydHOTO MHPOBO33PEHHsS, O BKJIAJe POCCHHCKUX M
3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIMOHAJIGHOW IPAMOTHOCTH YENIOBEKA IUIS PELICHUS YKU3HEHHBIX
3a/1ay;

YMEHHE DPACKphIBAaTh COJCPKAHHE OHOJOTHYECKHX TEPMHMHOB M HOHATHI: BHI, MONMYJSAUMS, TeHO(GOHA, IBOIFOLUSA,
IOBIDKYIIWE CHIBL ((aKTOpPBI) SBOJIOLUH, HPUCIOCOOJICHHOCTh OPTaHM3MOB, BHAO00pa30BaHHE, HKOJIOTHYECKHE (PAaKTOPHI,
9KOCHCTEMA, IPOYLIEHThI, KOHCYMEHTBI, PeAYLICHTBI, LIENH MUTaHUs, KOJIOTHYecKast TUpaMua, OMoreoLeHos, ouocdepa;

yYMEHHE H3JlaraTh OuoJIOrnyueckue Teopuu (3BoiolMoHHAs Teopus Y. JlapBHHA, CHHTETHYECKas TEOPHS 3BOJIIOLHN),
3aKOHbI U 3aKOHOMEPHOCTH (3apoasiiieBoro cxoxcrsa K. M. bapa, uepenoBanus riiaBHbIX HalpaBlIeHUH U IMyTed 3BOIOLUHU A.
H. CesepuioBa, yuenust o 6rnochepe B. . BepHanckoro), onpeaensiTh TPaHUIBI HX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIaJeTh METOJaMH HayYHOTO MO3HAHUS B OMOJIOTMH: HAONIOAEHHE W ONMHCAHUE XXHBBIX CHCTEM, IIPOIECCOB U
SIBICHUH, OpraHW3alysl U TIpOBEIEHHE OMOJOTMYECKOrO HKCHEPHMEHTA, BBIABI)KEHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH
MEXTy HCCIEAYEMBIMH BEINYHHAMH, OOBSICHCHHE ITONYYEHHBIX PEe3yNbTAaTOB, MCHOJIB30BAHHBIX HAayYHBIX NOHATHH, TCOpUH H
3aKOHOB, YMEHHUE JIeIaTh BBIBOIBI HA OCHOBAHHH IIOJyYE€HHBIX PE3yIbTaToB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC NMPU3HAKH CTPOCHHS OHMOJIIOTMYECKHUX OOBEKTOB: BHJOB, HOMYJSALMHA, MPOIYIIEHTOB,
KOHCYMEHTOB, pPEIYyLCHTOB, OMOreOIICHO30B M DKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIEACTBEHHOH H3MEHYHBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHIO00pa30BaHUS, NPHCIOCOOICHHOCTH OPraHW3MOB, MACHCTBUS OSKOJIOTHYECKHX (PAKTOpOB Ha
OpraHu3Mbl, NEpeHOca BEIIECTB M IIOTOKA SHEPIUM B HKOCHCTEMAax, AHTPONOTCHHBIX HM3MEHEHMH B SKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEILECTB ¥ OMOr€OXMMHUYECKUX LIUKIOB B Ouocdepe;

YMEHUE NPUMEHATH IMOJYYCHHBIC 3HAHUA JId 00BSCHEHUS 61/IOHOFI/ILICCKI/IX IpouecCcoB H ﬂBHCHI/Iﬁ, U1 TIpPUHATUA
MPAKTUYECKUX PELICHUH B TOBCEJHEBHOW >M3HH C LENbI0 oOecreueHuss Oe30IacCHOCTH CBOETO 370pPOBbS M 3I0POBbS
OKPYXKAIOIIUX JIIOAEH, COOJIONEHHSI HOPM TIPaMOTHOTO TIIOBEICHMS B OKpY)KAlOLIEH INPUPOJHOH cpene, MOHHMMaHHUE
HEOOXOJUMOCTH HCIIOJIB30BaHMUS JOCTH)KEHUH COBPEMEHHON OHOJIOTMH JUIsl pallMOHAIEHOTO IPHPOIOTIONB30BaHHUS;

YMEHHE peIIaTh DSJIeMEHTapHble OMOJOTMYEeCKHe 3aJaud, COCTABIISITh CXEMBI IIEpeHOca BEIIeCTB W DJHEPrHd B
9KOCHUCTeMax (LIeTH TUTaHHUA);

YMCHHE BBIIOJIHATh JIa0OpAaTOpHBIC M MPaKTHYECKUEe paboThl, COOMIOAaTh MpaBwia NpU paboTe ¢ y4eOHBIM U
11ab0paToOpHBEIM 000PYIOBaHHUEM

YMEHHME KPHUTHYECKH OLCHHMBATH M HMHTEPIPETUPOBATH MHGOPMALMIO OHOIOTHYECKOTO COJEPIKAHMS, BKIFOYAIOLIYIO
TNICEB/IOHAYYHbIC 3HAHHUSA W3 PA3IMYHBIX HCTOYHHMKOB (CPEACTBA MAaccOBOM HMH(OpPMALHH, HAYYHO-TIOMYJSPHBIE MaTEpHalbI),
paccMaTpuBaTh ri00aibHBIE KOJIOTUYECKUE MPOOIEMBl COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO
TO3HLIMIO;

YMEHHE CO31aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOLICHHUs, 00001mmas OHOJOrnYeckylo HHGOPMALHUIO U3
HECKOJIBKHUX UCTOYHHKOB, TPAMOTHO MCIOJIb30BATh MIOHATHIHHBIN armapaTt OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoauvecTBo 4acoB
Tp DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM Kontp aKc (uudposbie)
n/n IporpamMmaI Bcero |oJibHBIE p o0pa3oBaTesbHbIE
padoThI aBOT | pecypent
bl
bubnuoreka I[JOK
1 bronorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 WK 1 bubmuorexa [IOK
MIBBIC CHCTCMBI M X OpTaHH3aIls https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB M CTPOCHHUE 8 1 Bu6morexa LIOK
KIIETKHU https://m.edsoo.ru/7f41c292
Bubnuoreka [JOK
4 JKu3HENEATENBHOCTD KIETKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME U MHIMBUAYAIIBHOE 5 1 bubmuorexa LIOK
pa3BI/ITI/Ie OpraHI/ISMOB httDS://m.EdSOO.rU/7f41C292
5 HacneacTBeHHOCTh M U3MEHUYHBOCTD 8 15 Bubanoreka [IIOK
OpraHHu3MOB ) https://m.edsoo.ru/7f41c292
7 Cenekmust oprann3MoB. OCHOBBI 3 Bubnnoreka LIOK
OHOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnuorexa [IOK
8 Peseperoe BpeMa 1 https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34 5 4
I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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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

11 KJIACC

HanMmeHoBaHHne KoanuecTBo yacon DJIeKTPOHHbIE
Ne (uudpoBbie)
pa3iesioB U TeM Kowurp. IIpakTu
n/n Bcero o0pazoBaTeabHbIe
nporpamMmel padoThI padoThI pecypeni
1 DBOJIOIIMOHHAS 9 1 Bubmmorexa LIOK
ounosorus https://m.edsoo.ru/7f41cc74
Bo3aukaoBeHME 1
2 9 05 Bbubnuorexa [IOK
PASBUTHC HKUSHH Ha ) https://m.edsoo.ru/7f41cc74
3emie
Opranu3msl 1 Bubinorexa [JOK
3 5 1 ]
OKpYyXKaromasi cpena https://m.edsoo.ru/7f41cc74
CoobiiecTBa u
4 9 Bbubnnorexa [JOK
JKojoriHeckue https://m.edsoo.ru/7f41cc74
CUCTEMBI
bubmoteka IIOK
5 Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 9 25
YACOB I10 ITPOIT'PAMME '
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kou1-Bo yacoB JomoaHuT
Ne arta eJIbHas
Tema ypoka Bceer
n/n Ipak. M3y4YeHust uHpopmaig
0
padoThI ust
Merto/bl MO3HAHUS KUBOM MPUPOJLI. Y POBHU OpraHU3aluu
1 ®uBOH nmpupoasl. [Ipaktrueckas padora Ne 1 1 05
«Vcronp30BaHme pa3IMYHBIX METOJIOB ITPU U3yUCHUU "~ 05.09.2023
OHOIIOrMYEeCKIX 00BEKTOBY
2 XUMHUYECKHH COCTaB KJIeTKU. Boga n MUHEpanbHbIE COTU 1
12.09.2023
b . 1
3 enku. COCTaB U CTPOCHHE OCITKOB 19.09.2023
depMeHTB — OHOJIOTHYECKUE KaTaln3aTOPBL.
JlabopaTtopHas pabora Ne 1 «3ydyeHne KaTaTuTHIECKOH
4 1 0.5
AKTUBHOCTH ()epPMEHTOB (Ha IpUMepe aMUIIa3bl Win 26.09.2023
KaTaJra3bl)»
5 VraeBonsl. JIumuast 1 03.10.2023
6 Hyxnennossie kucnorsl. ATO 1 17.10.2023
7 14 . 1
CTOpPHS ¥ METO/IbI M3y4ueHHs KiIeTku. Kiletounas Teopust 94.10.2023
8 KreTka xak 1erocTHas )XKuBasi cHcTeMa 1
31.10.2023
Crpoenne sykapruotndeckoit kierku. JlabopaTopHast
pabora Ne 2 «M3yueHne CTpOCHHS KIETOK pacTeHHI,
9 . 1 0.5
JKUBOTHBIX, IPUOOB U OAKTEPHil IO MUKPOCKOIIOM Ha 14.11.2023
TOTOBBIX MUKPOMpEnapaTax 1 X OMUCAHUE»
10 MertabonusM. DHepreTudeckuii 0OMeH 1 1112023
11 o . X 1
O0TOCHHTE3. XeMOCHHTE3 98.11.2023
12 buocunTes 6enka. TpaHCKPHUIIIIAS U TPAHCIIAINS 1 05.12.2023
13 1
O0001IeHNe 1 TOBTOPEHUE 12122023
14 K el 1
OHTPOJIbHAA padoTa Ne 19.12.2023
15 MeTonbl ¥ TOCTHKCHHSI CETIEKIIMA PACTCHUH M JKHBOTHBIX 1 6.12.2023




JKu3HeHHBIN UK KIIeTKU. Jlenenue kieTku. MuTos.
JlabopaTtopHas pabota Ne 3 «HabmoneHne MuTo3a B

16 0.5
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX 16.01.2024
MUKpOIpenapaTax»

17 Hexnerounsie hopMbl >KM3HU — BHPYCHI 93.01.2024

18 )

OpPMBI Pa3MHOXKEHHSI OPraHU3MOB 30.01.2024

19| Metios 06.02.2024
OO0pa3oBaHHE W Pa3BUTHE MTOJIOBBIX KIICTOK.

20 OmnonorBopenue. Jlaboparopuas padota Ne 4 «M3y4yenue 05 13.02.2024
CTpPOEHHMSI MTOJOBBIX KJIETOK Ha TOTOBBIX MHKPOIpENapaTax» R

21 WunuBuyansHOe pa3BUTHE OPraHU3MOB £0.02.2024

22 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH M U3MEHYHUBOCTH 97.02.2024

23 3aKOHOMEPHOCTH HaCJIEI0BaHUS IIPHU3HAKOB.

MoHoru6pruaHoe CKpenBaHue 05.03.2024
JurubpuaHoe ckpenuBaHue. 3aKOH He3aBUCHMOTO

24
HacJIeAOBaHMsI IIPU3HAKOB 12.03.2024
CueruieHHOE HacaeA0BaHUE MPU3HAKOB. JlJabopaTopHas
pabota Ne 5 «M3y4yeHue pe3yabTaToB MOHOTHOPUIHOTO U

25 0.5
TUTUOPUIHOTO CKPEUTUBAHUS Y APO30(UIIBI HA TOTOBBIX 19.03.2024
MHUKpOIpenapaTax»»

26 I'enernka nona. HacienoBanue Npu3HAKOB, CHEIUICHHBIX C
TI0JIOM 02.04.2024
UzmenuuBocts. HenacneacTBeHHas N3MEHYHBOCTb.

97 JlaGopatopHas padora Ne 6. 3yuenmne MmoauduKainoHHON 05
HM3MEHUYMBOCTH, TOCTPOECHUE BapUALMOHHOTO psiia U 09.04.2024
BapUAIIMOHHOW KPUBOM»

Hacnencreennast usmeH4MBOCTh. JlabopaTopHas padora Ne

28 7. «AHanM3 MyTaIyil y 1po30Qp Bl Ha TOTOBBIX 0.5 16.04.2024
MUKpOIIpenapaTax»

29 I'enernka yenoBeka 3.04.2024

30 CerekIus KaK HayKa U IpoIecc 30.04.2024

31 buorexHonmorus Kak oTpacis MPOU3BOACTBA 07.05.2024

32 PesepBHbIii ypok. O000IIEHNE 110 TEME
«HacnencTBeHHOCTh M N3MEHYHBOCTH OPraHU3MOBY 14.05.2024

33 KonTpoannas padora Ne2

21.05.2024




34 PesepBHBIIT ypok

28.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

Koxa-Bo yacoB JonmoaHuT
Ne Tema ypoka B Jara eJIbHas
n/n yp cer | Mpax. | yovuenus | ungopmauu
1] padoTbI a

OBomonus ¥ MeTOABI e€ n3ydenus. Mcropus

1 . 1
MIPECTABJICHUH O Pa3BUTHH KU3HHU Ha 3eMII€. 04.09.2023

2 JlokazaTeanCTBa IBOIIOLMHI 1 11.09.2023

3 Muxpossomonus. Bua. Kputepuu Buna 1 18.09.2023
[Momynsmust Kak MeMeHTapHasi eAMHULA BUAA U SBOJIOLHH.

4 Jlabopatopnas padora Ne 1 «CpaBHEeHHE BHIOB TIO 1 0.5

25.09.2023

MOP(]OITOTHYECKOMY KPHTEPHUIO

5 JBmxymye cuitel (ieMeHTapHbIe (aKTOPHI) SBONIOIHH 1 02.10.2023

6 EcrectBenHsbIit 0TOOp 1 ero hopmsl 1 09.10.2023
Pe3ynbTaThl 3BONIONNN: TPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHI000pa3oBanue. JlabopatopHas pabora Ne 2 «Onncanue

7 i 1 0.5
MIPUCIIOCOOJEHHOCTH OPraHu3Ma U €€ OTHOCHUTEIBHOTO 16.10.2023
Xapakrepa»

8 Hampagiienus u mytu Makpo3Bosroiui. Heoopatumocts 1
JBOJIIOLUHU 23.10.2023

9 [Ipoucxoxnenne Ku3HN Ha 3emiie 1 30.10.2023

10 I'eoxpononorus. PazButue >kxu3Hu Ha 3emiie 1o 3paM U 1
TeproIam 13.11.2023
OCHOBHBIE 3TaIbl 3BOJIOLHMN PACTUTEIHLHOTO U 3KUBOTHOT'O

11 mupa. [Ipaktuueckas padora Ne 1 «/3yuenune nckonaeMbix 1 0.5 90.11.2023
OCTAaTKOB PACTEHHH W )KUBOTHBIX B KOJUICKITUSIX) o

12 CoBpeMeHHas CHCTeMa OPTraHNIEeCKOT0 MUPa 1 27 11.2023

13 O06001eHe U TOBTOPEHUE U3YYEHHOTO 1 04.12.2023

14 KonTpoabHas padora Nel 1 11.12.2023

15 DBOJIONUS YeIOBEKa (aHTPOIIOTCHE3) 1 18.12.2023

16 JBmxymue cuitsl ((haKTopsl) aHTPOIIOTeHe3a 1 25 12 2023

17 OCHOBHBIE CTaJ1H PBOJTIOLUU YEIOBEKA 1 15.01.2024

18 YenoBeueckue pachl U MPUPOJHBIE aJaNTAllM YEJIOBEKA 1 22 01.2024

19 O06o006menue Mo TeMe «BO3HUKHOBEHNE U Pa3BUTHE KU3HU 1
Ha 3emie» 29.01.2024

20 Dxojorus kak Hayka. Cpelbl OOUTaHHUS U YKOJIOTUUECKUE 1
(hakTopsI 05.02.2024

21 Aobwuornaeckue dakropsl. Jlabopatopraas padora Ne 3. 1 0.5 12.02.2024




«Mopdonornyeckre 0COOEHHOCTH pacTeHUI U3 pa3HBIX
MecT obutanms». JlabopaTopHas padora Ne 4. «Brusaue
CBETa Ha POCT M Pa3BUTHE YEPESHKOB KOJIEycay

22 Buorndeckue hakropst 1 19.02.2024
DKONOrHYECKHE XapAKTEPUCTHKH MO YIISIIHH.
23 IIpaxtraeckas padota Ne 2 «Iloacuér mmoTHOCTH 1 0.5 26.02.2024
MOMYJISIIMA PA3HBIX BHJIOB PACTCHHUI o
24 Coob1miecTBa OpraHn3MOB — OHOIIEHO3 1 04.03.2024
25 DKOJIOTHIECKHUE CUCTEMBI (SKOCHUCTEMBI) 1 11.03.2024
2% OCHOBHBI€ ITOKa3aTeNN IKOCUCTEMBI. DKOJIOTHIECKHE 1
nupamuabl. CeolicTBa skocucteM. Cykueccus 18.03.2024
27 [IpuponHbIe FKOCHCTEMBI 1 01.04.2024
28 AHTPOTIOT€HHBIE YKOCHCTEMBI 1 08.04.2024
29 Buocdepa — rinobanpHas 3xocucTemMa 3eMitu 1 15.04.2024
30 3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouocepbl 1 29 04.2024
31 YenoBeuecTBO B Onochepe 3emin 1 29.04.2024
30 0O6006menue Tembl «Co00IIECTBa U SKOIOTUICCKHE 1
CHUCTEMBD) 08.04.2024
33 KonTpoannas padora Ne2 1 15.04.2024
34 PesepBHBIiT ypok 1 29.04.2024
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 25







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 kmacce/ bensie JI.K., Aeivmun I.M., Ky3nenioa JI.H. u apyrue; non penakiueii bensera
J.K., Oemvmmmmma .M., Akiinoneproe o6mectBo «M3natensctBo «IIpocBemnieHuer
* buonorus, 11 knacce/ bensies [1.K., bopoaun [1.M., Ieimiun ['M. u apyrue; nox penakiueii bensena

J.K., Ipmmmuama .M., Aknroneproe obmectBo «M3narensctBo «IIpocBemenner

METOJANYECKHUE MATEPHAJIbI VIS YYUTEJISA

Meromnueckoe mocobue

MU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://bio.1lseptember.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO
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OBPA30BAHMSA N2 10", Bonkosa MapuHa ViBaHoBHa




