MHWHUCTEPCTBO INPOCBEILIEHUSA POCCUNCKON ®EJIEPALINN
MHUHUCTEPCTBO OBPA3OBAHUS U HAYKH YEUEHCKOW PECIIYBJIUMKHA
MY «OTIEJ OBPA3OBAHUS AUXOM-MAPTAHOBCKOI'O PAMOHA»
MBOY «COII Ne5 C. AUXOM-MAPTAH».

PACCMOTPEHO:

Ha 3acefanuu MC

MBOY «COULI NeS5 c. Auxoii-Mapran»
[Iportokon Ne_/

oT « 23 »08.2024 .

TOUKA \V POCTA

COIVTACOBAHO:
Ha 3aceJJaHuM NeJcoBeTa
MBOY «COI Ne5 c. Auxoii-Maprtan»
[Ipotokon Ne_/
oT « 24 » 08.2024 r.

( )

JOKYMEHT MOAMVUCAH
SMEKTPOHHOW MOANNCLIO

Ceptuchukar: 00A66405996CF195B0979D9D8B21D70CE4

Bnapeneu: MYHVUUWMNAINBHOE BIO[DKETHOE OBLEOBPA3OBATESNIbBHOE
YUYPEX[EHVE "CPEAHASA OBLUEOBPA3OBATESbHAS LIKOJIA Ne5 C. A4XOM-
MAPTAH" AYXOW-MAPTAHOBCKOIO MYHULIUMANBHOTO PAVOHA
Hencteutenen : € 27.07.2023 po 19.10.2024

PABOYASA TIPOT'PAMMA
Kypca BHEYPOUHOU AECATEIBHOCTH

«HOHbIN 0M0JI0I»
(0a30BbBIl YPOBEHD)

st ooyuaronuxcs 10-11 kmaccos

Auxoii-Mapran, 2024 roa.



INOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke nporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISl ONIPEICIICHUS MTOAXO0I0B K
(dbopMUpOBaHHIO cofiepKaHUs Yy4eOHOTo npeamera «buoorusy coCTaBUIIN: KOHIIETITYalIbHBIE MTOJI0KEHUS
@I'OC COO o B3auM0OOOYCIOBICHHOCTH ILIEJICH, CONEpKaHU, Pe3yIbTaTOB O0y4eHUs U TpeOOBaHUHN K
YPOBHIO TOJATOTOBKM BBITYCKHUKOB, MOJIOKEHHUA 00 OOIIMX WLENSIX M MPUHLUIAX, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeaHero oomiero oopazoBanus B Poccuiickoit dexepanuu, a Takxke
MOJIOKEHUA O creuuduke Ouonoruu, €€ 3HAYECHUH B TO3HAHWU >KMBOM NHPUPOJBI U oOOecredyeHuu
CYLIECTBOBAHMsI YesloBeuecKkoro obuiecTsa. CornacHO Ha3BaHHBIM I0JIOXKEHUSM, OIPEAEICHBl OCHOBHbBIE
(GyHKIIUM POrpamMMbl 10 OHMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo Owosoruu Ma€T MpeACTaBICHUE O MesaX, 00 oOmel cTparernu OOyYCHHS,
BOCIIUTAHMSI W Pa3BUTHUA OOYyYaIOLIUXCsS CpeACTBaMu ydeOHoro mnpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHUe, €ro CTPYKTYpPYy, pPaclpelesieHHe MO0 pas3lienaM M TeMa,
PEKOMEHIYeMYIO0 MOCIE0BATEIbHOCTh M3YyUeHHUs! y4eOHOro Marepuaia ¢ y4ETOM MEKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3EH, JIOTHKH 00pa3oBaTeNLHOTO nporecca, BO3PacTHBIX
0COOEHHOCTEH 00yJarOIIHXCS.

B mporpamMme mo OMONOTHH TaKKe YYUTHIBAIOTCS TPeOOBAaHUS K TUIAHHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOydeHus B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATEIBHON NIEATENbHOCTH/YIEOHBIX JCHCTBHI OOYdYalONIMXCS TIO0 OCBOCHHIO COAEPIKaHUS
Ouooruueckoro oOpa3zoBaHusl.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BbIii ypOBEHb) peaTU30BaH IPHHIIUI
MIPEEeMCTBEHHOCTH B M3y4eHUU Ouosioruu, 0jaromaps yemy B HEl MPOCMaTpUBAETCSl HANPABICHHOCTh Ha
pa3BUTHE 3HAHWH, CBSI3aHHBIX C (DOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, SKOJOTUYECKOTO MBILIUICHUS, MPEACTABICHUI O 310poBOM oOpa3e KHU3HU U
Oepe’)KHBIM OTHOIIEHHWEM K OKpyKaromieid mnpuponHoi cpexe. [losromy Hapsmy ¢ HU3ydeHUEM
0011e0MOJIOTMYECKUX TEOPHid, a TaKkKe 3HAHUI O CTPOSHHH KHUBBIX CHCTEM Pa3HOIO paHra M CYIIHOCTH
OCHOBHBIX TIPOTEKAIOMIMX B HHUX IMPOLECCOB B TMporpaMmMe IO OHOJOTMH YIEJICHO BHHMaHUE
UCIOJIb30BAHUIO MOJIYYEHHBIX 3HAHUUN B MOBCEAHEBHOW KM3HU JJISl PEUICHMs] NMPUKJIAJHBIX 33724, B TOM
gyucae:  NPOQHUIAKTHKU  HACIEACTBEHHBIX  3a00JIEBaHMA  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAHMS JKOJOTUYECKH I11eJIeco00pa3HOro TMOBEACHUS B OKpYXKaroIen
MIPUPOHOM Cpefie, aHAIN3a BIUSHUS X03IHCTBEHHOM EATEIIbHOCTH YEJI0BEKAa Ha COCTOSIHHE MPHPOTHBIX
U UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIJIAIHON HANIPaBICHHOCTH y4e€OHOTO MpeaMeTa
«buonorusy» MpoIUKTOBaHO HEOOXOIMMOCTHIO 00ECTICUeHHS YCIOBUH ISl pEIISHHS OJJTHON U3 aKTYalIbHBIX
3aJ]a4 HIKOJIbHOT'O OMOJI0rnYeckoro o0pa3oBaHusi, KOTopas mpeanosiaraetT GopMupoBaHue y 00ydaromxcst
CTIOCOOHOCTH aJanTHPOBAThCA K N3MEHEHHUSIM JHHAMUYHO Pa3BUBAIOMIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeiHero oouiero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa obecnieunBaeT
dbopMupoBaHHe y OO0yUYaIOIMIMXCA TPEICTABICHUNA O HAyYHOW KapTHHE MHUpa, pacuidpsieT u o0oOiaer
3HaHUS 0 JKUBOU MPUPO/IE, €€ OTIMUUTENLHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alK U 3BOJIIOLIUH, CO3AAET
YCIIOBHSL JUISA: TO3HAHWS 3aKOHOB JKMBOHM TNPHPOIBI, (POPMHPOBAHUS (YHKIMOHAIHHONH TPaMOTHOCTH,
HaBBIKOB 37I0pOBOro U 0Oe3omacHOro oOpas3a »H3HHU, HKOJOTHYECKOTO0 MBIIUICHUS,, LEHHOCTHOIO
OTHOIICHHS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonb1oe 3HaueHne OMOIOTUsS UMEET TaKXKe JJIS pEIIeHUs] BOCIIMTATENIbHBIX U Pa3BUBAIOIIUX 3314
cpenHero o6miero oOpa3oBaHus, colManu3anuu oOydaroniuxcs. M3ydenuwe Oumosioruu oOecreyrBaeT
ycnoBus Uit (OPMUPOBAHUS MHTEJUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX M WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPHI, CIIOCOOCTBYET MHTErpAIli OWOJIOTHUECKUX 3HAHWH C TIPEICTABICHUSMH W3
JAPYTrUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKU, XUMHUHM M reorpaduu. HazBaHHble MOJOKEHUS O
IpelHa3HauYeHUN y4yeOHoro mpenMera «buonorus» cocTaBUIM OCHOBY JJIsl ONpEeNieHUsl MOAXOJO0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €r0 CO/IEPIKAHUS, IPEJCTABICHHOIO B IPOrpaMMe 1Mo OMOJIOTHH.

Ot60p conepkanus yueOHoro npenamera «buomorus» Ha 6a30BOM yPOBHE OCYIIECTBIIEH C MTO3HUITHI
KYJIBTYpOCOOOpa3HOT0 MOIX0/a, B COOTBETCTBUU C KOTOPHIM OOYydaroLIHecs J0JKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAYMMbIe I (POpMHUpOBaHUS OOIICH KyJIbTYPHI, ONPEACISIONNE aJeKBAaTHOE IOBEICHHE
YeJIOBEeKa B OKPY’KaIOLIeH MPUPOAHON cpesie, BOCTpeOOBaHHbIE B MOBCEHEBHOM KHU3HH M MPAKTUYECKOM
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nesrenbHocTH. Oco00€e MECTO B 3TON CUCTEME 3HaHUI 3aHMMAIOT JIEMEHTHI COJIePKAHUs, KOTOPBIE CITy>KaT
OCHOBOMW Jy1si ()OPMHPOBAHUSI MPECTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPHEHTAIHMSX JITYHOCTH, CIIOCOOCTBYIOIINX T'yMaHHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMS.

CrpyKTypHpoBaHHE COJepkKaHUs y4eOHOro MaTepuaa B IporpaMMe o OGMOIOTUU OCYLECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYMTEIBHBIX OCOOCHHOCTSAX KHBOW MPHUPOIBI, O €€
YPOBHEBOH OpraHu3alui ¥ 3BOJIONMU. B COOTBETCTBMM C 3TUM B CTPYKType y4deOHOro mnpenmMera
«buonorus» BeIIEIEHBI CIEAYIONIUE COJlepKaTelbHble TMHUM: «brosorus kak Hayka. MeTosl Hay4HOTO
no3HaHusm», «Kierka kak Onosoruueckas cucteMay, «Opraiusm Kak Ouosiorudeckas cuctemay, «Cucrema
¥ MHOT000pa3ue OpraHuv4ecKoro MUpay, «IBOJIOLHS )KUBOH MPUPOIB», « IKOCUCTEMBI M TPUCYIITHE UM
3aKOHOMEPHOCTH».

Llens wu3ydenuss yuebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
00y4aroIMMUCs 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHON OPraHU3alMM KHUBBIX CUCTEM Pa3HOIO PaHIa
U MpUOOpPETEeHHE YMEHUI MCIOIB30BaTh ATHU 3HAHMS JUIA TPAMOTHBIX JIEHCTBUN B OTHOIIEHUH OOBEKTOB
KMBOM MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOJIEM.

JocTmwkenne menu u3ydeHus ydeOHoro mpenmera «buornorms» Ha 0a30BOM  ypoBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOEHHE O0YYarOUIMMHCSI CUCTEMBbl 3HAHUM O OHOJIOTMYECKUX TEOpHUSAX, YUEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSX, T'MIIOTe3aX, MpaBWaxX, CIyXalluX OCHOBOH misi (opMupoBaHMs HpeACTaBICHUN O
€CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O METOJaX HAy4YHOI'O IO3HaHUs, CTPOCHUHM, MHOrooOpasuu u
0COOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPraHMU3ALMU, BBIJAIOIINUXCSA OTKPBITHAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dopmupoBaHue y OOy4aroIIMXCsl I103HABAaTEIbHBIX, HWHTEUIEKTyallbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B IpoIlecce aHa u3a JAaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3IJISAIOB, HIEH H
MOJIXO/I0B K U3YYEHUIO KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alMH;

CTaHOBJICHHE y OOydarommxcsi oOmield KyabTypbl, (HYHKIMOHAJIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHUI 00BACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIEro MUpa KUBOM MPUPO/Ibl HA OCHOBAHUU 3HAHUN U
OTIbITA, [TOJIYYEHHBIX IPU U3YYEHUU OMOJIOTUY;

dopmupoBaHue y 00Yy4arOIUXCsd YMEHUH WILTIOCTPUPOBATh 3HauU€HHE OMOJIOTMUYECKUX 3HAHUU B
[IPAKTUYECKON JESATEIbHOCTU YEJIOBEKA, pPa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOT HiA;

BOCIIMUTaHUE YOEXKIEHHOCTM B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKMBOW IPUPOJIBI,
HEOO0XOAUMOCTH OEpeXHOro OTHOIIEHUS K Hel, COONIOeHHMsI ATUYECKHMX HOPM IpH IPOBEACHUU
OMOJIOTrMYECKHUX UCCIIEI0BAHNM;

0CO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JUISI TOBBIIIEHUS YPOBHS 3KOJIOTUYECKOM KYIbTYPHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHHE TPHOOPETEHHBIX 3HAHUIN U YMEHUH B MIOBCEIHEBHOM JKU3HU JUIs OLICHKH MOCIIEICTBUH
CBOEH NEATEIILHOCTH 1O OTHOILIEHHUIO K OKpYXKalolleil cpene, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHUE U
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpemgnero obiero oopasoanus «buosiorusy, nzydaemas Ha 6a30BOM YPOBHE, SIBJISIETCS
00s13aTeNIbHBIM y4eOHBIM MIPEIMETOM, BXO/SIINUM B COCTaB MpeIMeTHOM obmacTu «EcTecTBeHHO-Hay4YHbIE
MIPEIMETHI.

Jns u3ydenust 6uosnoruu Ha 6a30BOM YpOBHE Cpe/iHero oouero oopazoBanust oTBoauTcs 34 yaca
(1 wac B Hepemnto), s rpynnsl u3 10,11 knaccos.

COJAEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buoJsiorusi kKak Hayka.
Buonoruss kak Hayka. CBsi3pb OuoONOrMuM C OOLIECTBEHHBIMH, TEXHHYECKMMH M JIPYTUMH
€CTECTBEHHBIMHU HayKaMH, (puiocodueil, STUKOi, ScTeTUKOM U mpaBoM. Poib 6rosoruu B popMupoBaHuu
COBPEMEHHOM Hay4HOI KapTHHBI MUpa. CucTemMa OHMOIOrHYeCKHX HayK.



MeTonsl TIO3HAHUS JKUBOM TpHUPOAbI (HAOMIOJACHHME, JKCIEPUMEHT, OINKCAaHHWEe, H3MEpEHUe,
KJ1accuukanms, MOJETMPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

Ioptpetst: Y. dapsun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxembl: «MeTOo/ bl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktuyeckas padota Ne 1. «/cronb30BaHue pa3IMYHBIX METOIOB ITPU U3YUCHUN OMOIOTHYECKUX
OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M X OPraHU3aI M.

Kupble cuctembl (OMocucTeMbl) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYME KUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CaoiicTBa GuocHucTeM U UX pa3HOOOpaszue. YPOBHU OpraHu3aluud OMOCHUCTEM: MOJIEKYJISPHBII,

KJICTOYHBIHN, TKaHEBBIH, OpraHU3MEHHBIMN, MOMYJISIUMOHHO-BUA0BOM, 3KOCHCTEMHBIH
(6uoreoneHOTUYECKHI ), OMOC(EPHBIH.
JleMoHCTpanum:

Tabauiel U cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HIY, «YPOBHHU OpraHU3alluU )KUBON IPUPOJIBI.

O6opynosanue: Mozaens Moekysbl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XHWMHMYECKUH COCTaB KJIIETKU. XMMHUYECKUE 3JIEMEHTHI: MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI. Bona un
MUHEpaJIbHbIE BEIIECTBA.

@YHKIMY BOJbl U MUHEPAIbHBIX BEIIECTB B KieTke. [lognep:xanue ocMoTuyeckoro 6anaxca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIOTHI — MOHOMeEpbI OeikoB. HesameHumble u
3aMEHUMBIC AMHHOKHUCIOTHI. AMUWHOKUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBuYHasi, BTOpWUYHAs, TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBa OEIIKOB.
Bbuonornveckne pyHKINU OEITKOB.

®epMeHTHI — Onosoruyeckue karaauzatopsl. CTpoeHue GpepMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas
cneuupuanocts. Kopepmentsl. Butamunbl. OTnnuns (epMeHTOB OT HEOPraHMUECKUX KaTaIn3aTOPOB.

VYrI1eBoIbl: MOHOCAXapu/ bl (TIII0K03a, pr003a 1 Je30Kcupru003a), qucaxapu/ibl (caxapo3a, JJaKTo3a)
U TIoJIMcaxapu bl (Kpaxmal, MIMKOTeH, 1eJUTi0s103a). bruonornyeckne GyHKIIMA yTrIIEBOIOB.

Jlunuaer: Tpurnuuepusl, docPoaunuabl, crepousl. [ 'uapodbunbHO-THAPO(GOOHBIE CBOWCTBA.
buonoruueckue pynkun nunuaoB. CpaBHEHHE YIII€BOJ0B, OEIKOB U IUIUAO0B KaK HCTOUHUKOB YHEPIHH.

Hyxnennossie kucnotsl: JJHK nu PHK. Hykneotnibl — MOHOMEPBI HyKJIIEHHOBBIX KUCIIOT. CTpoeHHe
u ¢pyukun JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kjetke. Kinerounas Teopus — npumep B3auMoJieiicTBUs el U (akToB B
Hay4YHOM ITO3HAHUHU. MeTO bl H3yUEHHUs KIIETKU.

Knerka kak menoctHas >kuBasg cuctema. OOmMe NpU3HAKK KIETOK: 3aMKHYyTas HapyxKHas
MeMOpaHa, mosiekyinbl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka.

Tumbl  KJIETOK:  JyKapuoTHYecKas M INpokapuotudeckas. OCOOEHHOCTH  CTPOCHHMS
npokapuotnyeckoil kinerku. Kiierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIBHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJUKOKAJIMKC, HX (YHKIUH.
[Tna3maruyeckas MmeMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [{utornasma u e€ opranouasl. OHOMEeMOpaHHbIE
opraouasl kietku: OIIC, anmapat Tonbmku, nm3ocombsl. [lodyaBTOHOMHBIE OpPraHOW[IBI KIIETKHU:
MUTOXOH/ApHH, TutacTuabl. [Ipoucxoxxaenne MuToxoHApuil U miaactua. Buasl mnactun. HememOpanHbie
OpraHoufbl KJIETKH: PHUOOCOMBI, KIJIETOYHBIM IIEHTP, LEHTPHOIH, PECHUYKHU, XIyTUKA. DyHKunun
OpraHOMJIOB KJIETKU. BKiItoueHus.

SAnpo — peryastopHbli neHTp KieTku. CTpoeHue snpa: sifepHas 000J04Ka, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BENIECTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P.'yk, T. IlIBanu, M. lllneitnen, P. Bupxos, JIx. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panxiun, K. M. Bap.




[lnarpammbl: «Pacnpenenenne XuMHUECKUX JJIEMEHTOB B HEKMBOM mpupone», «Pacrpenenenue
XUMHYECKHX DJIEMEHTOB B KUBOU NPUPOLCH.

Tabmuubtl u cxembl: «llepuoandeckas Tabnua XUMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJICKYIIBI
BO/bI», «buocunres Oenka», «CTpoeHue Monekynbl Oenka», «CrpoeHue ¢epmeHTa», «HyknenHoBble
kucnotel. JIHK», «Crpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON KiIeTKu», «CTpoeHue
KUBOTHOM KIETKW», «CTpOCHHE DPACTUTENBHOM KIETKH», «CTpOCHHE IPOKAPUOTUYECKOW KIIETKU,
«CTpoeHue sipa KIETKW», «YTIeBoAb», «JIunuasn.

OO6opynoBaHue: CBETOBOI MUKPOCKOII, 000py10BaHKE /JIs IPOBEACHUSI HAOIIOACHUH, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPHUATbHBIX KICTOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnast padota Ne 1. «/3yueHne KaTaqTUTHYECKOW aKTUBHOCTU (pepMEHTOB (Ha mpumepe
aMMJIa3bl WM KaTasasbl)».

JlaboparopHas pabota Ne 2. «/3yueHue CTPOSHUS KIETOK PACTECHUH, )KUBOTHBIX M OaKTEpU MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WKW METaboIM3M. AcCCUMUIIANUSA (TUIACTUYECKHH OOMEH) W JIMCCUMFISIIMS
(oHEpreTUYeCKUid 0OOMEH) — JIB€ CTOPOHBI €IMHOIO Tpoliecca MeTabonu3ma. Posib 3aKOHOB cOXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tumbr oOMeHa BenecTB: aBTOTPO(HEIN U reTepoTpodHbIii. Pois hepmMeHTOB B 0OMEHE BEUIeCTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®orocunTe3. CBeToBast 1 TeMHOBas (a3bl poTrocuHTe3a. Peakmu GorocunTe3a. IPPEKTHBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIsl )KU3HU Ha 3emiie. BausiHue ycnoBuii cpesbl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €70 MPOJXYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHne XEeMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreruyeckuii oOMeH B KieTke. PacuiernieHue BelIecTB, BBIJIEIEHME M aKKyMYJIHMPOBAHUE
SHEpPIruu B KIIeTKe. DTaribl sHepreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCIICHHe, WM KjierouyHoe npixaHue. OxucnurenbHoe (ocopmmmpoBanue. IPPEeKTUBHOCTD
HHEPreTUYecKOro oOMeHa.

Peakuuu marpuunoro cuntesa. I'enernyeckas mapopmarnus u JJHK. Peannzanus remerudeckoit
nHpopManuu B KieTke. [ eHeTH4YecKuii Koa U ero cBoicTBa. TpaHckpumnius — MaTpuuHbiii cuHTe3 PHK.
Tpancnsuus — O6uocuHTe3 Oenka. Dranbl TpaHcasauuu. KonupoBanue amMmuHOKUCIOT. Ponbs pubocoMm B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupycol. Mcropust orkpeitust BupycoB (. W. MBaHoBckwit).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO 1KMKJIa BUpYcoB. bakreprodaru. bone3nu pacteHui, 5)kUBOTHBIX U
4esioBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpUIIIMs, peBepTaza W uHTerpasa. lIpodunakTvka pacrnpoCTpaHEHHs BUPYCHBIX
3a00JIeBaHUH.

JleMoHCTpanum:

[Moptpetsr: H. K. Konbios, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl nutanus», «Metabonusm», «MHUTOXOHAPHSY, «IHEPreTHYECKHUM
oOmeny, «Xmoporacty, «Dotocuntes», «Ctpoenue JJHK», «Ctpoenne u GyHKIMOHUpPOBAHUE TEHAY,
«Cunre3 Oenkay, «['enetnueckuil ko», «Bupyco», «baktepuodaru», «CTpoeHne M KU3HEHHBIA UK
Bupyca CIIN/]a, Oakrepuodarar, «Pemnukanus JHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Ynsoenue JHK u tpanckpunuusy», «buocunrtes Genkay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTouHslii LUK, WK KU3HEHHBIA LUK KiIeTku. MaTepdasza u murtos. [Ipoueccsl, npoTekaromue
B uHTepdaze. Pemnmukanus — peakuus marpuunoro cuaresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Habop — KapuoTun. JIMIJIOUIHBIM U TalJOUIHBIA XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTonoruueckue
OCHOBBI Pa3MHO>KE€HHUS U MHAUBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetku — Muto3. Ctaguu Mmuto3a. [Iponeccsl, mporucxoasmiye Ha pa3HbIX CTaAUSIX MUTO3a.
buonornyeckuii CMbICI MUTO3A.




[Tporpammupyemasi rHO€Ib KJIETKH — aronTOo3.

@opMbl pa3MHOKEHUSI OPraHM3MOB: Oecrojoe M mosioBoe. Buupl Gecrosioro pa3MHOXKEHHS:
JeNICHHe HaJBOE, ITOYKOBAHWME OJHO- W MHOTOKJETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHoO)keHue. VICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /ISl CEIEKLIHUH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYUS OT OECIOI0ro.

Meiio3. Ctaguu meiio3a. [Iponeccsl, npoucxoasume Ha cTaauax Meito3a. [loBegenrne XxpoMocom B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

['amerorenes — mporecc o0Opa3oBaHUS MOJOBBIX KIETOK Y >KUBOTHBIX. llojoBble jkemne3bl:
CEeMEHHUKH 1 AnYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30u/, SHIEKIIETKA)
— criepmarorenes 1 oporeHe3. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U criepMaTo30ua0B. OIIog0TBOpEHHE.
[TapTenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOreHE3). DMOPHOHAIBLHOE pa3BUTHE (dMOpHOreHe3). ITarbl
SMOPHOHAILHOTO PAa3BUTUSl Yy IO3BOHOYHBIX JKHMBOTHBIX: JPOOJICHHE, TacTPYJSLUsA, OpraHOIeHes.
[ToctomMOpuoHanbHOe  pa3BuTHE. THUOBI  MOCTAIMOPHOHATIBHOTO  Pa3BUTHS: MpsIMOE,  HEMpsMoe
(mmanHOYHOE). BrimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU Pa3BUTHSI.

JdeMoHcTpanum:

Tabmuubl u  cxembl: «POpPMBI  Pa3sMHOKEHHUST OPraHU3MOBY», «/IBOiHOE OIJIOJOTBOpEHHE Y
[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JleneHue KIeTKH OakTepuiiy,
«CTpoeHHEe TONOBBIX KIETOK», «CTpoeHue Xpomocombly, «Kietounsrii mukimy, «Permkanus JHK»,
«Murosy, «Meiio3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MJIEKOIUTAIOIIHNX U YEJTOBEKa,
«OCHOBHBIE CTaJIMM OHTOI'CHE3a.

O06opyaoBaHue: MUKPOCKOII, MHUKpOIpenaparsl «CnepmMaTo30uibl MJIEKOITUTAIOLLIET O,
«Slitlnexnerka MiekonuTawoomero», «KapuokuHe3 B KIETKAaX KOpEUIKa JIyKa», MarHuTHas MOJElb-
anruikanus «Jlenenue kierku», moaens JIHK, monens Metada3zHoi XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HabmroneHrne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIMpenaparax».

Jlaboparopnas pabota Ned4. «M3ydeHwe CTPOECHHUS TOJNOBBIX KIETOK HA TOTOBBIX
MHUKpOTMpenaparax».

Tema 6. HaceqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3agaun reHetuku. Mcropus pa3Butus reHeTuku. Ponb nutonoruu u sMOpUOJIOTHH B
CTaHOBJIGHUM TE€HETHKH. BKiax poccuilckux M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. MeToJibl
reHeTUKH  (THOPUIOIOTUYECKHM, [UTOTCHETHYECKUH, MOJEKYJSIpHO-TeHeTuYecKuii). OCHOBHBIE
TEHETUYECKUE TIOHATHUS. | eHeTHYeCcKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HACJEIOBaHUSl NPU3HAKOB, ycTaHOBJIeHHble [. Mennenem. MonoruOpuaHoe
CKpelIMBaHue. 3aKOH eMHO00pa3us THOPUAOB MepBOro nokojeHus. [IpaBuio 1OMHHHUPOBaHUS. 3aKOH
paciuerieHus pu3HakoB. [ nnoresa unctotsl rameT. [loHOE U HEMoJIHOE TOMUHUPOBAHUE.

Jurubpuinoe ckpeuBanye. 3aKOH HE3aBUCUMOT0 HaclieI0BaHUs pU3HaKoB. L{uTorenernueckue
OCHOBBI ~ JUTHOPHIHOTO  CKpelIMBaHUs.  AHaIM3UpyloIlee  CKpemuBanuwe.  Vcmonb3oBaHue
aHAJM3UPYIOILETr0 CKPEIIMBAHUS IS ONPEeeNICHUs TeHOTHUIIa 0COOu.

CueruieHHOe HacienoBanue mpuzHakoB. Pabora T. Moprana mo CrerieHHOMY HacJieI0BaHUIO
reHoB. Hapy1eHune crierieHus FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetuka mnosa. XpOMOCOMHOE OIpEAeieHHE Iosla. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnegoBanrue npu3HaKoB, CLUEIIIIEHHBIX C TIOJIOM.

W3MeHunBOCTh. Buabl M3MEHUMBOCTHM: HEHACHEACTBEHHAs M Hacle[ACTBEHHas. Poib cpenbl B
HEHACJIeJICTBEHHOW N3MEHYMBOCTHU. XapaKTepUCTUKA MOJU(PUKALIMOHHOW U3MEHYUBOCTH. BapnaoHHbIit
psa v BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KonmdecTBeHHbIE U Kau€CTBEHHBIE IPU3HAKU U
ux HopMma peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON U3MEHYUBOCTH.




HacnencrBenHasi, wiy reHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTH. Meio3 1
MOJIOBOM MpOIECC — OCHOBA KOMOWHATHBHOW HW3MEHYHMBOCTH. MyTallMOHHAs HW3MEHYHBOCTD.
Knaccuukanuss myranmii: TeHHbIE, XPOMOCOMHBIE, Te€HOMHBbIE. YacToTa W TPUYMHBI MYTaLUH.
Myrtarenssie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHOM n3mMenurnBocty H. M. BaBuinona.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka 4yenmoBexka. Kapuortun denoBeka. (OCHOBHBIE METOAbl TE€HETUKM  YEJIOBEKA:
reHEaJOTUYECKUH, OJIM3HELOBbIM, UTOT€HETUUECKUNH, OMOXMMHUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONpeesIeHAE T€HOTHUIIA: IIOJTHOTCHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHNE, B TOM UUCIIE
¢ momorpio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHUsI YeIOBEKAa: I'€HHbIC OOJIC3HH, OOJIC3HH C
HACJIe/ICTBEHHON MPEpacroNokKeHHOCTbI0, XpOMOCOMHbIE Ooisie3HHn. CoMaTHuecKue M TeHepaTHBHbIC
mytanuu. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 310poBOro 00pasza KHU3HH, JUATHOCTHKH, MPOMUIAKTUKA U
JIeUeHHs] TEHEeTUYECKUX Oosie3Hel. Menuko-reHeTnyeckoe KOHCYJIbTUPOBaHUE. 3HaYeHUE MEIULMHCKON
TEHETUKH B IIPEAOTBPAILIEHUH U JICYEHUH F€HETUUECKUX 3a00JIEBaHUN YeJIOBEKa.

JdemMoHcTpaumMu:

[Moptpetsl: I'. Mennens, T. Moprasn, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuid,
H. W. BaBuios.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IMUTOTEHETUYECKass OCHOBAY, «3aKOH
paclieryieHuss M ero IMTOTeHeTHYecKas OCHOBa», «3aKOH YHMCTOThI ramer», «JlurubpuaHoe
cKpelrBanuey, «Llutomornyeckue 0CHOBbI IUTHOPUIHOIO CKpeUIMBaHus», «Melo3», «B3zaumoneiicTaue
QJJICNIBHBIX T€HOB», «['€HeTHMYecKHe KapThl pAacTEHUM, XUBOTHBIX U 4YEJIOBEKa», «l'eHeTuka moiay,
«3aKOHOMEPHOCTH HACJEA0BAHNUS, CLIETNIEHHOTO C 10JI0M», «KapHoTHIIbl 4eIoBeKa U 5KMBOTHBIX», «Buabl
U3MEHYMBOCTHY», «MoaudukanvoHHas HM3MEHYMBOCTbY, «HacnenoBanue pesyc-gakrtopa», «l'eHeTuka
rpynn KpoBu», «MyTalluOHHAs H3MEHYUBOCTbY.

OO6opynoBaHue: MOJIeJIN-aNIINKALUN «MoHorubpuaHoe CKPEILUBAHUEY, «Henonnoe
IOMUHHpOBaHUE», «Jlurubpunnoe ckpeumBanue», «llepekpéct XpomMocoM», MHKPOCKON U
MuKponpenapar «/po3oduna» (Hopma, myTanuu GopMbl KpbUIbEB U OKpAacKH Tena), repOapuit «I opox
ITIOCEBHON».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopnast pabora Ne5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPHAHOTO € JUTHOPHIHOTO
CKpeLIMBaHUs y Ap030(UiIbl HA TOTOBBIX MUKpONpenapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHue MOAMPUKANMOHHON W3MEHUMBOCTH, TOCTPOEHUE
BapHAallIOHHOTO psJla U BApUALIMOHHON KPUBOW».

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTanuil y 1po30(uibl Ha TOTOBBIX MUKpPOIIpenapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCTOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuns Kak Hayka M Ipolecc. 3apoXKAeHHe celleKIMK U fJoMectukanus. Yuenue H. . Basunosa
0 IIEHTpaxX MPOUCXO0KJIEHUS U MHOI000pa3us KyJbTypHBIX pacTeHUN. LIeHTpbl MpOUCX0KAECHUS JOMAITHUX
*KUBOTHBIX. CopT, IOpOJ1a, IITaMM.

CoBpeMeHHbIe METO/IbI ceNeKIU. MaccoBbIi M MHANBUAYAIBHBIN OTOOPHI B CENEKIUN PACTEHUN U
KHUBOTHBIX. OIleHKa 3KcTepbepa. BINM3KOpOACTBEHHOE CKpellMBaHUE — HHOpUAMHT. Ywucras JIUHUSA.
CkpeuuBanue 4ucTbix JuHUM. ['erepo3uc, mnu rubpuanas cuna. HepoacTBeHHOE CKpelIUBaHUE —
aytopuaunr. OtaanéHHas ruOpuam3amus M e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJy4eHHUe
MOJIUTIIONO0B. JloCTHKEHUSI CeeKIIUU PACTEeHH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

bruorexHonoruss Kak OTpaciab IPOM3BOACTBA. ['€HHas MH)KEHEpHs. OTambl CO3JAHMS
pexombunantHoit JIHK u Tpancrennsix opranusmoB. Knertounas mmxeHepus. KineTouHsle KyiabTYpBI.
MUuKpOKIOHaJIBHOE pa3MHOKEHHE pacTeHH. Knonuposanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHEe U 3Thyeckue npobiembl. MO — reHeTuuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabaunel 1 cxeMbl: kapTa «LleHTpbl TPOUCXOXKAECHNUS U MHOI000pa3usi KyJbTypHBIX PAaCTEHUI»,
«[Toponpl mOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuily, «OtnanéHHas ruOpuau3aius»,
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«Paboter akagemuka M. ®. MBanoBaw, «[lomumionausy», «OO0beKThl OHOTEXHONOrUNY», «KieTouHbIe
KYJIbTYpPBI ¥ KIIOHUPOBaHUE», «KOHCTpyHpoBaHKe U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKU TUIOIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB pacTEeHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

Okckypenss «OCHOBHbIE METOJbl M JIOCTUXKEHHS CEJIEKUMU PpacTeHUH M IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHILUIO, IIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIA Y4aCTOK, B TEIUTMYHOE X035 CTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HIIM HAYUHOTO LICHTPA)».

11 KJIACC

Tema 1. IBosnonMOHHAsA 0HOJIOTHS.

[TpennocbuIKu BO3HUKHOBEHUS SBOJIFOIIMOHHOM TEOpUU. DBOJIOLMOHHAS TEOPHUs U €€ MECTO B
Ouosioruy. BiusiHe HBOIIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTHH U IPYTHX HAYK.

CuzerenbcrBa 3Bomtonuu. [laneoHTosornyeckue: NoCiaeA0BaTENbHOCTh IOSBJICHHUS BHUJOB B
[IAJICOHTOJIOTMYECKOI JieTonucH, nepexoHsie GopMmel. buoreorpaduueckue: cxoICTBO U paznuuue GpayH
1 (JIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA W  Pa3iuuus SMOPUOHOB pAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekyasipHO-0MOXUMUYECKHE: CXOCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META00JINYECKUX
IIyTE€N Yy BCEX OPraHNU3MOB.

OpomonmonHas teopust Y. [lapsuna. Ilpeamnoceuiku BO3HUKHOBEHHUS JapBHHM3Ma. J[BKyluue
CHJIBI JBOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE Pa3sMHOXKEHHE INPH OTPAHUYCHHOCTH PECYPCOB,
HeolpeaeséHHasi U3MEHYUBOCTb, 60pb0a 3a CyLeCTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas teopust 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBwxymme cuiabl ((GakTopsl) SBONIONKMK BUAOB B Tpupoge. MyTalMOHHBIA Tpolecc W
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 Murpamus.

EcrecTBenHbIi 0TOOp — Hampasisromuii Gpakrop 3Bororu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OPraHW3MOB Kak pe3yiabTaT 3BojouuH. [Ipumepsl mpucrnocoOieHui y
OpraHu3MoB. ApoMOp(O3bl ¥ UAHO0ATATI TAIHH.

Bun u Bunoo6pasoBanue. Kputepun Buna. OcHoBHbIE (hOpMBI BH1000pa3oBaHUs: reorpaduieckoe,
9KOJIOTMYECKOE.

MakposBomonus.  @Dopmbl  3BomOLMHU:  QuIeTHYECKas, JAWBEpPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOHH.

ITpoucxoxaeHue OT HeCHEeUUAIN3UPOBAaHHBIX NpenakoB. lIporpeccupyromas crnenuanusanus.
AnlanTuBHas paauanus.

JleMoHCTpanum:

[optpertsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. ['exkens,
®. Mrosep, A. H. Ceseprios.

Tabaunel 1 cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOAbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «@Popmbl O0pbObl 3a cyliecTBOBaHME», «EcTecTBEHHBIH 0TOODPY,
«MHoroob6pa3zue copToB pacTeHui», «MHOrooOpasue nmopo1 KUBOTHRIX Y, «[lomymsiuny, «MyTannoHHas
U3MEHYMBOCTB», «Apomopdosb», «Manoamantamum», «OOmas nereHepauusy», «/Bmxymme cuibl
sBosonMmny», «Kaprta-cxema wmapmpyra nyremectsus Y. lapsuna», «boppba 3a cymiecTBoBaHHEY,
«ITpucnocobneHHocTb  opranu3moBy», «l'eorpaduueckoe  BHI000pazoBaHHE», «IKOJIOTHYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPacKH, HaOOp MJIOJOB U CEMSH,
kosutekuus «lIpuMepsl 3alIUTHBIX MPUCIOCOOICHUM y KUBOTHBIX», MOJeNb «OCHOBHbBIE HaIlpaBJICHUS
HBOJIIOIIUIY, 00BEMHAA MOJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckas kapra mMupa, Koyekuus «PopMbl COXPaHHOCTH MUCKOMAEMbIX KMBOTHBIX U
pacTeHui», Moienb anmukanus «llepekpéct xpomocom», BIaKHbIE Ipenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe narymku», Mukponpemnapar «JIpo3oduia» (Hopma, MyTauu GOpMbI KPbLIILEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe padoThI:




JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «Onucanue MpUCTIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE KU3HU HA 3eMuie.

JloHayuHbI€ NIpeACTaBICHUS O 3apOXKACHNUHN )XKU3HU. HayuHble runoTe3bl BOSHUKHOBEHUSI XKU3HU Ha
3emsie: abMOreHe3 U MaHcnepMus. XUMUYECKasi IBOMIONHS. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIEeCTB
U3 HEOPraHMYECKUX. DKCIEPUMEHTAIILHOE NOJATBEPKICHIUE XUMHUUYECKOM 3BoItonny. HavdanbHble 3Tarbl
ouosornueckoir 3Bomonuu. I'umoresa PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE MMPOTOKJIETKH. [IepBhie KIIETKU U UX 3BONIOLKA. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBbIX
OpraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxelickas U MpoTepo30HCKast SPHI.
[Taneo3oiickas 3pa u e€ mnepuonmbl: KEMOPUHCKHI, OPJAOBUKCKHHA, CHIYPUUCKUH, JICBOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHU.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MaIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuKa KIMMara W TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE 3Talbl 3BOJIOLUN
pPacTUTENLHOTO W KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui W XKUBOTHBIX. [losBieHme, pacuser u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKkoro Mupa Kak oTpakeHue 3BOIIOIUH. OCHOBHbBIE CUCTEMATHUYECKHUE TPYIIIIbI
OpraHU3MOB.

OBoironus 4enoBeKa. AHTPONOJIOrMs Kak Hayka. Pa3BuTue mpeiacTaBleHUN O NMPOUCXOKICHUU
yenoBeka. Meroabl M3ydeHHs aHTpororeHe3a. (CxoacTBa W pa3iiuyuusi 4YEJIOBEKA M JKUBOTHBIX.
CucremaTHuecKoe MOoJ0KEHUE YEIOBEKa.

JBuxyme cuibl (pakTopbl) aHTpornoreHe3a. HacnenacTBeHHas M3MEHYUMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPyZAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTpalONUTEeKH, YenoBek ymenslii, YemoBek
pAMOXOIAIUH, UeroBeK HeaHAepTanbCKuil, YenoBek pa3yMHbIi. HaxoIKu HCKOITaeMbIX OCTATKOB, BpEMS
CYILIECTBOBaHMSI, 00JIACTh paCIpOCTpaHeHus, 00BEM FOJOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOUIHAs (€BpasHiicKas), HErpo-
aBCTpaJOuIHas (3xBaTOpHANbHAS), MOHTOJIOUIHAS (a3maTcko-aMepHKaHCKas). UYepthl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENECH YEIOBEUECKUX pac K YCIOBUSAM CyLIeCTBOBaHMs. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

Hoptpetsl: ®. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Ta6muipl U cxembl: «Bo3uukHoBeHne ConMHEYHON cHUCTEMBI», «Pa3BUTHE OPraHUYEeCKOro MHUpay,
«PactutenbHas kineTka», «KuBoTHas knetka», «[Ipokapumornueckas kietka», «CoBpeMeHHas CUCTEMaA
OpraHMYecKoro Mupa», «CpaBHEHHE AHATOMHYECKHMX 4YEpT CTPOCHHUS YEJIOBEKAa M YEeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKa»,
«/peBHernmue moamny, «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HeI0BeUeCKHE pachh».

O6opynoBanue: Mymspku «lIpoucxoxnenue yenoBeka» (OIOCTHI aBCTPATONUTEKA, MTUTEKAHTPOIIA,
HeaH/epTajiblla, KPOMaHbOHIIA), CJIETIKU WM U300paKEHUSI KaMEHHBIX OPYAHI MepBOOBITHOIO YeloBeKa
(xamMHU-UOMIEpHl, pyOuIa, ckpebdna), reoxpoHosorndeckas Tabiauma, Kouekius «PopMbel COXpaHHOCTH
HCKOIIA€MbIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[IpakTtuueckass pabota No 1. «M3yueHue HCKOINAEMBIX OCTATKOB pACTEHWW W JKHUBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi «DBOMIONUS OPraHMYECKOoro Mupa Ha 3emsie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeAueCKU My3eil).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

DKOJIOTHSl KaK HayKa. 3a/ladyd M pas3/ielibl 3KOJOTMH. MeToAbl 3KOJOTHYECKUX MCCIEJOBaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHUS OPTaHU3MOB: BOHASI, HA3€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPTaHU3MEHHAS.
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Okonoruyeckne (akropel. Kiaccupukamus SKoIOruyeckux — (akTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. J[efiCTBHE HKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AlGuotnueckue (GakTOphl: CBET, TeMIepaTypa, BIaXHOCTh. Dortonepuommsm. I[IpucmocobiaeHus
OpPraHu3MOB K JIeHCTBHIO aONOTHYECKUX (haKTOPOB. brojoruueckue puTMsl.

buotnyeckue dakTopel. Bumbl OMOTHYECKHX B3aUMOJICHCTBUIN: KOHKYPCHIIHS, XHUIHUYECTBO,
cumbuo3 u ero ¢Gopmsel. Ilapasutusm, koomepanusi, MyTyaau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIM3M, HEUTpalu3M. 3HAa4YeHHEe OWOTHYECKHX B3aUMOJCHCTBUU IS
CYIIECTBOBAHUS OPIaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU NONyasiuuu. OCHOBHBIE [TOKA3aTEIH MOMYJISILUN: YUCICHHOCTD,
IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpanus. JJMHaMUKa YHUCIEHHOCTH MONYJISIIUU U €
perysanus.

JdemMoHcTpaumMu:

[optpetsl: A. I'ymboasaT, K. @. Pynse, 3. ['ekkensb.

Tabmuubl u cxemsl: kapra «IIpupognsie 30HbI 3emum», «Cpelnpl OOMTAaHUS OPraHU3MOBY,
«@oronepuoansm», «llonmymsuuny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSAIUH HH(Y30pUH-
Tydenbkn», «[lumesbie nenm».

JlabopaTopHble 1 IpaKkTHYeCKHE PA0OThI:

JlaGopatopHass pabGora Ne 3. «Mopdosoruueckue OCOOEHHOCTHM pPACTEHUM M3 pPa3HBIX MECT
OOUTaHUSY.

JlaGopatopHas pabota Ne 4. «BiusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktudeckas padora Ne 2. «I[1onc4ér MIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3MoB — OuorieHo3. CTPyKTypbl OHMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBCHHAS,
Tpodudeckas (rmumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cucrembl (3kocucremsl). Ilonstue 00 »5SkocucremMe U OHOreoOLEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopot
BEIIECTB U TIOTOK SHEPTHHU B dKocucTeme. Tpoduueckue (MUIIeBbIe) yPOBHU SKOCUCTEMEI. [IuieBpie nenu
u cetd. OCHOBHBIE IOKa3aTeIM HSKOCUCTEMbI: OMOMAacca, MPOAYKLIHA. ODKOJOTHMYECKHE IUPAMUBIL:
MPOAYKIMH, YHCICHHOCTH, OMoMacchl. CBOHCTBA HKOCHCTEM: YCTOMUUBOCTh, CAMOPETYJISIUS, Pa3BUTHE.
Cyxkueccus.

[IpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI 03€p U peK. OKocucTteMa XBOMHOIO  WJIHU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  AKOCHUCTEMBI. ATrpO’KOCHCTEMBI.  YpOoskocucrteMbl. buonormueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazne kak QakTop yCTOWYMBOCTH dkocucTeM. CoxpaHeHHe OHOJIOTMYECKOTrO
pa3Ho0Opa3us Ha 3emiie.

Vuenne B. U. Bepnanckoro o 6uocdepe. I'panuiiel, coctraB u crpykrypa Ouocdepsl. Kupoe
BemecTBO U ero (QyHkmuu. OcoGeHHOCTH Oumocgepbl Kak r1o0aibHOM 3KocucTeMbl. JlMHaMuyeckoe
paBHOBecHe 1 oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB 1 GMOre0XMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriiepoJia, a30Ta). 30HAIbHOCTb
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3emian. AHTPONOreHHblE HM3MEHEHUs B Ouocdepe. [nobdanbHbIE
AKOJIOTMYECKHE TTPOOIJIEMBI.

CocymecTBoBaHne npupoAbl U uesnoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hsl Kak OCHOBA
ycroiunBoctd Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABIEHUS NPUPOJHBIMH pecypcaMH U UX
ucnosib3oBanue. JlocTikeHust OMOJIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

IToprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmunel u  cxembl: «Ilumesble nenu», «buoueHo3: coctaB M CTpyKTypa», «lIpuponnsie
cooOmiectBay, «llemn mutanusy», «JKonorudeckas nupamuaa», «buocdepa u yenosek», «Ikocucrema
IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoneHo3 BomoéMay, «ATpOLEHO3»,
«I[TpumepHbIe aHTPONOTEHHBIE BO3/ICHCTBUS Ha IPUPOY», «BakHel1I1e HCTOYHHUKHY 3arpsiI3HEHHS BO3TyXa
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U TPYHTOBBIX BOJ», «I[louBa — BakHelIIas cocTapistomnias ouocheps», «DakTophl AeTpagalldi MOYBY,
«ITapaukoBeIii dhdexT», «DaKkTOphl PaTUOAKTHBHOTO 3arps3HeHuss Ouochepsr», «OOmas CTpykTypa
ouocheps», «Pacnpoctpanenue xuzHu B Onocdepe», «O30HOBBIA 3kpaH Ouocheps», «KpyroBopor
yraepoaa B Ouocdeper, «KpyroBopor a3oTa B IpuUpoOAe».

Ob6opynoBanue: Mojenb-anmuIuKanust «Tunuuneie  OHOIEHO3b», repOapuii  «PacTUTenbHbIE
coobiecTBa», Koiekuuu «buorenos», «Bpeautenun BaxHEHIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYPY,
repdapyuy M KOJUIEKIIMM PACTEHUM M KUBOTHBIX, MPUHAJIEKAILIUE K PAa3HbIM SKOJIOIMYECKUM Ipynram
onHoro Buma, Kpacnas kaura Poccuiickoit deneparuu, n300pakeHUs] OXpaHIEMbIX BHIOB PACTCHHUH U
KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOT'UU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycTtaHaBIMBarOTCS TPEOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yJarOIIMMHUCS
[IpOrpamMM CpeHero o0Iero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType TUYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS NpeameTa «buonorusy BbIIEIEHbI CIENYIOIIHE
COCTaBJISIIOLINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUMCKON TPaskJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTU U CAMOOIPEEIICHUIO, HAJTMYME MOTUBALUU K O0Oy4EeHUI0 OMOJIOTHH,
[[eJICHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHIl JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAIUIHMHA Pa3BUTUSI OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOLIIXCS
PYKOBOJICTBOBATbCS B CBOCH AESITETbHOCTH [ICHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMHU, IPUCYIIIUMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HATMYNE IKOJIOTHUECKOTO MMPABOCO3HAHHMSI, CIOCOOHOCTH CTaBHUThH LIETH U
CTPOUTD >KU3HEHHBIC MJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHHUS IpenMeTra «buonorusy nocTurarTcs B €UHCTBE yUeOHOU U
BOCIIUTATEIbHON JESTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCHUCKUMH COLMOKYIbTYPHBIMHU,
HUCTOPUYECCKUMH M JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, TMPHHITHIMH B OOINECTBE MpaBWIAMH H
HOpPMaMH TOBEACHUSA U CIIOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPA3BUTHS,
pa3BUTHS BHYTPEHHEH MO3ULIMHU JINYHOCTH, IATPUOTU3MA, YBAXKEHHS K 3aKOHY U NIPABONOPSAKY, UETIOBEKY
TpyJa U CTaplieMy MOKOJICHUIO, B3AUMHOIO YBaXKECHHsI, 0EPEKHOT0 OTHOILICHUS K KYJIbTYPHOMY HACIEAUIO
Y TpaJuLMsIM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS YyueOHOro mpenMera «buonorus» HOKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTB 00y4aroUInXxcs pyKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEN MO3UIMEH
JUYHOCTH, CHUCTEeMOW  IIEHHOCTHBIX  OpHEHTAllMii, TO3UTHUBHBIX  BHYTPEHHUX  YyOEKIEHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUHCKOI0 OOIIECTBA, pACHIMPEHNE )KU3HEHHOT'O OIbITa
1 OTIbITa JAESATENBHOCTH B MPOIIECCE PEATN3allMi OCHOBHBIX HAIlPaBICHUN BOCIUTATEIbHOM IEATEIbHOCTH,
B TOM YHCJIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh T'PAXIAHCKOW MO3UIUH OOYYAIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 0011eCTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)XKEHUE 3aKOHA U MPABOTIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOMU I€ATEIHHOCTH MPHU CO3JaHUH YUEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX M MTO3HABATENbHBIX 3371a4, BHITOJTHEHUN OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENENsITh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHIO K SIBICHUSM COBpPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aHMMOJECHCTBUS
Jrofiel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B ITPOLIECCE COBMECTHOTO BBINOIHEHUS YU€OHBIX, T03HABATEIbHBIX
U HCCIIEJOBATENIbCKUX 3aJ]au, YBaKUTEJIHOTO OTHOLIEHHMS K MHEHHUIO OMNIOHEHTOB IMpPH OOCYXKIECHUH
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS
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c(OPMHPOBAHHOCTh POCCUHCKOM IpakTaHCKON MJICHTUYHOCTH, TATPHOTH3MA, YBAXKECHUS K CBOEMY
Hapo/y, YyBCTBA OTBETCTBEHHOCTHU mnepea PoauHoM, ropnoctu 3a CBOM Kpai, cBoto PoauHy, CBOM S3bIK U
KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

[EHHOCTHOE OTHOUIICHHE K MPUPOJHOMY HACIEAMIO W MaMSITHUKAM MPHUPOAbI, JOCTUKCHHUIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUMX YYEHBIX B CTAHOBJICHHME M pPa3BUTHE OHMOJIOTHH,
MOHMMAaHMsI 3HAYCHUs OMOJIOTUM B MO3HAHWU 3aKOHOB NPHUPOJBI, B JKU3HU YEIOBEKAa M COBPEMEHHOIO
00I11eCTBA;

ujelHas yoexJIEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cyne0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAIMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOUM POJUTENSAM, CO3/IaHHI0O CEMbHM HAa OCHOBE OCO3HAHHOTO
MIPUHSATHS LIEGHHOCTEW CeMEHON ®KU3HU B COOTBETCTBHH C TPAIUIUSIMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHpY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTb K CAMOBBIPQXEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) pusuueckoro BocnuTaHHUA, (POPMUPOBAHHUS KYJIbTYPbI 310pPOBbSI M 3MONHOHAILHOIO
0J1aronoyyus:

MOHUMAHWE W peanu3alus 3J0pOBOro W 0Oe3omacHOro ooOpasza >KM3HU (30pOBOE MHUTAHUE,
COOJTI0ICHNE TUTUEHNYECKUX MPABUI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/IbIXA, PETYIIsIpHas
¢u3nveckas akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY
(bu3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHNE LEHHOCTU MPaBUJ MHAMBUAYAJbHOTO M KOJUIEKTUBHOTO O€30IaCHOIrO IMOBEACHHUS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIOJEN;

OCO3HAHUE MOCJIEICTBUM U HETIPUATHUS BPEAHBIX IPUBBIYEK (yIOTPEOICHHS aIKOr0Jis, HAPKOTHKOB,
KypeHHs);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTh K AaKTUBHOM JI€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOM HAlpaBiIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENHHO BBIMOIHATH TAKYIO AESITEIbHOCTD;

UHTEpPEC K pa3iuyHbIM cdepaM NpoPecCHOHANbHON JEeSATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOp OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M caMOOOPA30BaHUIO HA MPOTSKEHUU BCEH )KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOILIEHUE K MPUPOJIe KaK UCTOYHHUKY KM3HU Ha 3eMJie, OCHOBE
€€ CyIIeCTBOBAHUS,

MOBBILICHHE YPOBHS SKOJIOTHYECKON KYJIbTYphl: TPHUOOPETEHUE OMbITA MJIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUN Il OKPYKAIOLIEH CPENbI;

OCO3HaHHUeE TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPo0JIeM U IyTel X peleHus;

CHOCOOHOCTh MCHOJB30BaTh MpHOOpeTaeMble MPHU M3YyYEHWU OHOJIOTMM 3HAHUS U YMEHUS IpH
pelieHnr MpoOsieM, CBS3aHHBIX C PalUOHAIBHBIM IPUPOJONOIL30BAaHUEM (COOJIO/IEHUE TPaBUI
IIOBE/ICHNS B IIPUPOJE, HAINPABIECHHBIX HAa COXPAHEHUE DPABHOBECUS B JKOCUCTEMAX, OXPAaHY BUIOB,
IKOCUCTEM, OMOChEpHI);
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AKTUBHOE HENPUATUE ACHUCTBUM, NMPUHOCALIMX BPEA OKPYXKAIOUIEH NPUPOIHOU Cpene, yMEHue
IIPOTHO3UPOBAaTh HEOJArONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUS MpPEeNNPUHUMAEMbIX JEHCTBUH U
[IPEIOTBPALLATD UX;

HaJIMYME Pa3BUTOT0 SKOJIOrMYECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBI, ONbITa JEATCIBHOCTH
9KOJIOTMUECKON  HAIpaBJIEHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA MMM B  II0O3HABaTEJbHOM,
KOMMYHHMKaTUBHOM M COLUAJIBbHON IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHUYECKON JEATEIBHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MIO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOHN MPaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIEITO OCO3HAHUIO CBOEIO
MeECTa B IOJIMKYJIbTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YMTATEIbCKOU KYJIBTYPBI KAK CPEICTBA B3aUMOICHCTBUS MEKIY
JIIOJIbMU U TT03HAHUS MUPA;

IOHUMaHue crneunpukn OUOJIOTMM KaK HayKHd, OCO3HaHus e€ poiau B (HOpPMUPOBAHUU
paMoOHATBFHOTO HAYYHOTO MBIIIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK
O €IMHCTBE IMPHUPOJIbl, YeJOBEKa U OOIIECTBA, B MO3HAHUU NMPHUPOIHBIX 3aKOHOMEPHOCTEH U pellIeHUH
po0JIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OMOJIOIMHU Ul COBPEMEHHOM LUBWINM3ALUKN: 00ecliedeHuss HOBOrO
YPOBHSI Pa3BUTHSI MEIULIMHBI, CO3J]aHNE TTEPCTIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh pecypcHbIe
poOeMbl Pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTEH BBIXOJAa M3 INIOOAIBHBIX HKOJOTMUYECKUX MPOOIeM U
obecrieyeHrs Tepexoia K YCTOWYMBOMY DPAa3BUTHIO, PAlMOHAIBHOMY HCIIOIB30BAaHUIO TPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B [TOJIyY€HUN OMOJIOTMYECKUX 3HAHUM B LIEJISIX MTOBBIILIEHUS 0011 KyJIbTYpBI,
€CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak COCTaBHOW 4YacTu (PYHKIMOHAJIBHOW TI'PaMOTHOCTH
oOygaromuxcsi, GopMupyeMoi Py U3YICHUH OMOJIOTHH;

IOHUMAaHME CYITHOCTH METOJIOB [TO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
HCIIOJIb30BaTh II0JIy4aeMble 3HAHUS JUIsl aHalu3a U OOBSICHEHUS SIBICHUN OKPYXAlOIIero Mupa Hu
IPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHE JieslaTh OOOCHOBAaHHbBIC 3aKJIIOUEHHUS Ha OCHOBE HAy4YHBIX
(haKTOB M MMEIOIIUXCS JAHHBIX C IEIBI0 TIOJTYYECHHUS JTOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSATENBHO HCHOJB30BaTh OMOJIOTHYECKUE 3HAHUA AN pelieHHus InpobieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTHM HAy4YHOW JEATEIBHOCTH, T'OTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHMIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.
METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yabTaThl OCBOCHUS y4eOHOTo npeameTa «bronorusy BKIIOYaloT: 3HaYUMbIe
s GOPMHUPOBAHHS  MHUPOBO33PEHHUS  OOYYAIOUIMXCA  MEKAMCUUIUIMHApHBIE (MEXMNpeAMETHbBIE)
OOlIeHAay4YHbIE MOHITHS, OTPAXKAIOLIUE LEJIOCTHOCTh HAy4YHOH KapTHUHBI MHpa U CIEeUU(PUKY METOJ0B
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJIECHUE, MPOLECC, CUCTEMA,
Hay4yHbIH (PaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelI0BaHUE, HAOIIOACHUE,
U3MEpEeHue, OKCIEPUMEHT M JpYrux), YHUBEpcalbHble YyueOHble JeHCTBHsS (IIO3HABATENbHBIE,
KOMMYHHMKaTHUBHBIE, PETYJISATUBHbIE), 0OecrieunBatoniue GpopmrupoBanue GyHKIIMOHATLHOW IPaMOTHOCTH U
COLMAJIbHOW KOMIIETEHIIMM OOYy4aroIMXcs, CHOCOOHOCTh OOYyYaroIMXCs HCIOIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCalbHbIE yueOHbIE JEHCTBUS B
[I03HABATEIbHON M COLMAIBHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOEHUSI IMPOrpaMMBbl CPEAHET0 00IIero oOpa3oBaHUS JOKHBI
OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBbIe JOrHYecKHe TeHCTBHUS:

CaMOCTOSITENIHO (POPMYIIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
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UCIIONIb30BAaTh TPU OCBOCHUM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHUs, KiIaccHu(pUKaIMK, 0000IIEeHUsI), pACKPHIBATh CMBICT OMOJIOTMUECKUX TOHSITHH (BBIICTATH MX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH ITOHSATHSIMH ),

OTIpeAeNATh LeIN ACSITEIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JAOCTHXKEHHUS, COOTHOCHUTD
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEISIMU;

MCIOJIb30BaTh OMOJIOTHUECKHUE OHITHS JIsl 00bsICHEHUS (DAaKTOB U SBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ACIYKTUBHBIC, [0 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHUBOpPEUMS] B pPACCMAaTPUBAEMBIX SIBICHUSIX, (OPMYIHpPOBATh BBIBOJABI U
3aKITIOYCHUS;

INPUMEHSTh CXEMHO-MOJICNIbHbIE CPEACTBA JJIA MPEJCTaBICHUS] CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TAK)KE MPOTUBOPEUHNI Pa3HOTO PO/, BEISBICHHBIX
B Pa3IMYHBIX HHHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHHs MPOOJIEMBI ¢ Y4€TOM aHaAlU3a MUMEIOIIUXCS MaTepUAIbHBIX M
HeMaTepuaIbHBIX PECYypPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OIICHUBATH
PHUCKHU MOCIEACTBUM NESTENbHOCTH;

KOOPJAMHHUPOBATh MW  BBINONHATH pabOTy B  YCIOBUSIX  pPEATbHOTO, BHPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIE0BATEIbCKHE TeHCTBHS:

BJIAJICTh HABBIKAMH Y4eOHO-MCCIEOBATEIbCKOW W TPOCKTHOH JEATENbHOCTH, HAaBBIKAMH
paszpeleHus: mpoodiieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TMOUCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a]1a9, IPUMECHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIIONIb30BAaTh  pA3NUYHbIE BUIBl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO 3HAHUS, €ro
HWHTEPIIPETAINH, MPEOOPA30BAHUIO U MPUMECHCHUIO B yUEOHBIX CHTYAIUSX, B TOM YHUCIIC MPU CO3IaHHUH
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

dbopMUPOBAaTh HAYYHBIH THIT MBINUICHHUS, BIIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMH U METOJIaMU;

CTaBHUTH U (pOpMyTUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATEIBHOM NESITETLHOCTH 1 )KU3HEHHBIX
CUTYaIUsIX;

BBISBJISITh TTPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTYaJIM3WPOBATH 3ajady, BBIJIBUTaTh TUNOTE3y €€
pellleHrs, HaXOIUTh apryMEHTHl ISl JOKa3aTeNbCTBA CBOUX YTBEPXKIACHHM, 3a7aBaTh MapaMeTpbl H
KPUTEPHUU PEIICHUS;

AHAIM3UPOBATh TOJTYYEHHBIE B XOJ€ PEIICHHs 3a/layll Pe3yNbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,

OCYILECTBIISATh IICTICHANPABICHHBI TIOMCK TIEpeHOCa CpEACTB W CIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh TIEPEHOCUTH 3HAHUS B MIO3HABATEIIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACITEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HJICH, MTPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHUS, CTABUTH MPOOJIEMBI H
3a/1a4u, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX MH(OpMAIUU (TEKCTE yueOHOTO MOCOOUs, HAYyIHO-
MOMYJSIPHOM JTUTEpaType, OMOJOTHISCKUX CIIOBAPSIX U CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHamuM3upoBaTh MH(DOPMALMIO Pa3TUYHBIX BUAOB U (HOpPM MpeAcTaBlIeHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTb;

dbopMyITHUpOBaTh 3aMPOCHI U IPUMEHSATH PA3JIMYHBIE METOBI PU TIOUCKE U 0TOOPE OMOTOTHIECKON
nH(popMaluu, HEOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  WCIOJIB30BaHUA  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIB30BAHUS PA3TUIHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (POpMY MpeacTaBiIeHUs] OMOIIOTHYECKO MH(OpMaIH
(cxemsl, TpaduKH, AHArpaMMBbI, TAOTUIIEI, PUCYHKH U APYTOe);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPE/ICTBA MPU paboTe ¢ OMoIornueckoi nHpopmarmei:
IPUMEHATh XUMHUECKHUE, (PU3NYECKHEe U MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, (hopMyJibl, aOOpeBuaTypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MIPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIJISATHOCTH;

BJIAJI€Th HAaBBIKAMM PACIO3HABAHUS M 3allUThl MHPOpMaLUHU, UHOOPMAIMOHHONW 0e3011acHOCTH
JUYHOCTH.

OgJiaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menmne:

OCYILECTBIIATh KOMMYHHMKAI[MM BO BceX cdepax *HU3HH, aKTHUBHO Y4acTBOBAaTh B JMAIOre WM
IMCKYCCHM IO CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEJIHO BBIMIOJHEHUS IpeAsaraéMoi 3ajauy, yYUThIBaTh MHTEPECHI U COTIACOBAaHHOCTH MO3UIMIM
JPYTUX YYaCTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHBbIE CPEICTBA OOIIEHUS, NMOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTyallMd, YMETb CMATrYaTb KOH(MIMKTBI M BECTH
IIEPEroBOPHI;

BJIQJIETh Pa3JIMYHBIMM Ccrloco0aMu OOLIEHUS M B3aMMOJEWUCTBUSA, MOHMMATh HAMEPEHMs JPYrux
JIO/IeH, MPOSIBIATh YBRKUTEIBHOE OTHOIEHHE K COOECeTHUKY U B KOPPEKTHOH (popme dopmynupoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

HNOHUMATh U UCHOJIb30BATh IPEUMYIIECTBA KOMAHHON M MHIUBUAYaJIbHON PabOTHI IIPH pEIICHUH
OunoJIOTHYecKoil  mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPHUMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICHCTBUS ITPU peLIeHUH y4eOHO! 3aauu;

BBIOMPATh TEMAaTHKy M METOAbl COBMECTHBIX JCUCTBHH € Y4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)K0I0 WieHa KOJUIEKTHUBA;

IPUHUMATH 1€JI1 COBMECTHOM €S TEIbHOCTH, OPIraHU30BbIBATh U KOOPJUHUPOBATH JEHCTBUSA 110 €€
JOCTHKEHHIO: COCTABJISTh IJIaH ACUCTBUM, pacpeessTh pojiu ¢ yu€TOM MHEHUI y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXJOr0 Y4acTHHUKAa KOMaHIbl B OOIIMH pe3ysibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejylaraTb HOBbIE TIPOEKTHI, OLIEHWBAaTh WIEU C TMO3UIUM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErHYECKOE IOBEJCHHE B PAa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS Ul BBISBICHUS MPOOJIEM M MX PELICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpPAaTh HA OCHOBE OHOJOTMUYECKUX 3HAHUH I€JIeBble M CMBICIOBBIE YCTAaHOBKH B CBOUX
JEHCTBUSX M MOCTYIKAX MO0 OTHOIICHUIO K )KMBOW MPUPOJIE, CBOEMY 310POBbIO U 3/J0POBBIO OKPYKAIOIIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH [M03HABATEIbHYIO JAEATEIbHOCTD, BBISBIATH IPOOJIEMbI, CTABUTH U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaATEIbHON JAESITENHOCTH U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAaH peIIEHUS MNpoOJieMbl € YYETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAINOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATh MIPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAULIMHU B pa3HbIX 00JacTsAX 3HAHUM,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:
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JlaBaTh OLIGHKY HOBBIM CHTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€STEIBbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH II03HABAaTEIbHOW pe(iekcHd Kak OCO3HAHHS COBEPIIACMBIX JEHCTBUU H
MBICIMTENbHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh NPUEMBI peUIEKCUU JUI OLIEHKU
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHIKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYTHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IIpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJI0BEKa.

NPEJMETHBIE PE3YJIbTATbBI

[Tpenmernble pe3ynbTaThl ocBoeHus mnporpammbl COO no Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue A yaeOHoro npeaMera «bHoiaorusy HaydyHble 3HAHHS, YMEHHS U CIIOCOOBI
NEeUCTBUI o OCBOCHHIO, MHTEpIIpETAuU
U 1peoOpa30oBaHMIO 3HAHUM, BUJIbI I€ATEIBHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN
B Pa3JIMYHBIX y4EOHBIX CUTYALHSIX, & TAKXKE B PEalIbHBIX KU3HEHHBIX CUTYALUSIX, CBA3aHHBIX ¢ OMOJIOTHEH.
B nporpammMe npeaMeTHbIe pe3ylIbTaThl MPEACTABICHBI 10 ToJaM 00ydeHHsI.

[TpenmerHble pe3yibTaThl OCBOEHHMs y4yeOHoro mnpenmera «buonorus» ¢ 10 knacce NOTKHbBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOIUH B CUCTEME HAyUYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (pOpMHUPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KAPTHHBI MUPA M HAYYHOTO MUPOBO33PECHHUS,
O BKJAJle POCCUICKMX M 3apyOeXHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTMM, (PYHKIMOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl peLIeHMsI )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpblBaTh COJEpKaHWE OMOJIOTMYECKUX TEPMHHOB U TIOHSATHM: >KU3Hb, KIIETKA,
opranusM, Mmertabonu3Mm (OOMEH BEUIECTB U MPEBPALICHHE 3HEPrHH), TOMEOCTa3 (CaMOpEryIsiius),
YPOBHEBasi OpPraHM3aLUsl JKMBBIX CHUCTEM, CaMOBOCIIPOU3BeJEHHE (PErpOAYKLHs), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yYMEHUE U3J1aratb OMOJOTHUECKUe TeOpUH (KIETOUHAs!, XPOMOCOMHAs!, MyTallMOHHAs, IEHTpaJIbHas
JorMa MOJIEKYJsIpHON Ouonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuyenus (o
LIEHTpaX MHOTr000pa3us U MPOUCXOKACHUS KyJIbTypHbIX pacTeHuit H. 1. BaBunosa), orpenensats rpaHuIibl
UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHUE BJaJleTh METOJaMU HAay4YHOIO MO3HAHMs B OMOJIOTMU: HAOJIOJEHUE U ONHCAHHE JKUBBIX
CHCTEM, ITPOLIECCOB U SBJICHUH, OpraHU3alys U IPOBeAeHHE ONOIOrMYECKOT0 HKCIIEPUMEHTA, BIIBH)KEHNE
TMIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYMHAMM, OOBSICHEHUE MOTYYEHHBIX
pE3yJIbTaTOB, MCIONb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHUE JejaTh BbHIBOJbI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKW BUPYCOB, KJIETOK MPOKAPUOT M DYKApHUOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHM TIpPOLECCOB: OOMEHa BEIIECTB MU
MIPEBPALICHHS YHEPTHH B KJIETKE, (POTOCUHTE3a, MJIACTUYECKOT0 U SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHTO32a, ME€H03a, OTNIOIOTBOPEHUS, Ppa3MHOXKEHHU S, MHIUBUYaJIbHOIO Pa3BUTUSI OPraHU3Ma (OHTOIreHe3);

YMEHHE NPUMEHSATH NOJyUYEeHHbIEC 3HAHUS ISl OOBSICHEHHSI OMOJIOTMYECKUX MPOLIECCOB U SIBJICHU,
JUI TIPUHATHS TPAKTUYECKUX PELICHUH B MOBCEJHEBHOM KM3HU C IIeJbl0 oOecreueHust 0e30MacHOCTH
CBOETO 3JI0pPOBbS M 3/I0pOBbS OKPYKAIOIIUX JIFOJEH, COOMIOAEHHS HOPM TI'PAMOTHOTO TOBEICHHS B
OKpY>Karolel MpupoIHOH cpefie, TOHMMaHUuEe HEOOX0IMMOCTH HCTIOJIb30BaHMS IOCTHKEHUH COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHH JIJIsl palliOHATIBHOTO MPUPOAO0NOIBE30BAHNUS;

YMEHHUE pelaTh 3JeMEHTapHble 'eHeTUYeCKHe 3a/1la4d Ha MOHO- U JTUTHOpUIHOE CKpelUBaHHE,
CIIETVIEHHOE HAaCJIEe0BAaHUE, COCTAaBJISTh CXE€Mbl MOHOTHOPUIHOIO CKpEIIMBAHMS IS TpeCKa3aHus
HACJIEJOBaHMsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH J1a00paTOpHbIE U MpaKTHUYeCKHe paboThl, cOOMI0AaTh MpaBuiIa Mpu padbore ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;
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YMEHUE KPHUTHYECKH OICHMBATh M HMHTEPIPETUPOBATh HHPOPMALUIO  OHOJIOTHYECKOTO
CoJiep>KaHusl, BKJIIOYAIOIIYIO TICEBAOHAYUHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpElICTBA MaccOBOM
uHpOpMalUY, HAYYHO-TIONMYJISIPHBIE MaTepUallbl), STHUECKUE ACTEKThl COBPEMEHHBIX HCCIICAOBAHHUI B
OHMOJI0TUH, MEUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHUs, 00001as OMOIOTHIECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUONIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHUs ydyeOHOro mpenmera «buosorusi» ¢ 11 knacce NOTKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (G OPMHUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOT'O MHUPOBO33pEHUS,
O BKJIQJIE€ POCCHUICKHX M 3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OWONOTUH, (YHKIHOHATHHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHsl )KU3HEHHBIX 33]1a4;

YMEHHUE pACKpBIBAaTh COJCpKAHWE OHMOJIOTWYECKMX TEPMHUHOB W MOHATHH: BUJ, MOIYJISIHS,
reHo(OoH/, 3BOJIOLMSA, JBIXKYIIUE CUJIBl ((PaKTOpbl) 3BOJIOLWHU, MPUCIOCOOIECHHOCTh OPTraHU3MOB,
BUI000pa30BaHuE, SKOJIOTHYECKHE (PAKTOPHI, IKOCUCTEMA, IIPOIYLIEHThI, KOHCYMEHTHI, PEAYLICHTHI, LIETTH
MUTaHMs, SKOJOrHYecKas nupamuia, buoreoneHos, onochepa;

YMEHHUE H3JIaraTh OMOJOrmyYeckue Teopuu (dBotoruoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs SBOJIOIUHU), 3aKOHBI M 3aKOHOMEpPHOCTH (3apozsiiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuid u mytei oo A. H. CeseprioBa, yuenus o ouocdepe B. . BepHaackoro),
OTIPEEISATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJaMU HAyYHOTO MO3HAHUS B OWOJIOTHH: HAONIOJEHUE M ONHMCAaHUE >KHUBBIX
CHCTEM, IIPOLIECCOB U SBJICHUH, OpraHU3aIHs U IPOBEACHIE ONOIOTMYECKOT0 HKCIIEPUMEHTA, BBIIBI)KEHUE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEJIHMYMHAMH, OOBSICHEHHE TMOTYYEHHBIX
pE3yNbTAaTOB, HCIONb30BAHHBIX HAYYHBIX MOHATUH, TEOPHH M 3aKOHOB, yMEHHE JeNlaTh BBIBOJBI Ha
OCHOBAHUU TOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU CTPOCHHUS OUOIIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHMOTEOLIEHO30B M HSKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHOW  W3MEHUYHMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000pa30BaHMI,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBUS HKOJIOTHIECKUX (PaKTOPOB HAa OPTraHU3MBI, TIEpEHOCa BEIIECTB
U TOTOKa PHEPrUM B JKOCHUCTEMaX, AHTPOINOTIEHHBIX HM3MEHEHHH B JKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXUMHUYECKUX LIMKIIOB B Ouochepe;

yYMEHUE MPUMEHSTh MOJyYeHHbIE 3HaHUS 11 O0BSICHEHUS! OMOJIOTHYECKUX MTPOLIECCOB U SIBIECHUM,
IUISL TIPUHSTHS TPAKTUYECKUX PEUICHUH B MOBCETHEBHOHN JKH3HU C IIETbI0 oOecreueHus] 0e301MacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBbSl OKPY)KAIOUIMX JIFOAEH, COOJIOAEHUS HOPM TI'PaMOTHOTO MOBEJICHHS B
OKpY>Karolen MpupoaHON cpefie, MOHUMaHue HE00X0IMMOCTH UCIIOIh30BaHUSI JOCTHKEHU COBPEMEHHON
OMOJIOTUH JUTSI PAllMOHATIBHOTO MPUPO/I0NOIb30BaHUS;

YMEHHUE pemaTh dJIEMEHTApHbIE OMOIOTUYECKHE 3a/1a4H, COCTABIISATh CXEMbI IEPEHOCA BEUIECTB U
SHEpPIuu B SKOCUCTeMax (IeNU MUTaHus:);

YMEHHE BBINOJHATH J1a00paTOPHbIE U MpaKTHUYECKHe paboThl, cOOMI0AATh MpaBuiIa Mpu padbore ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAaHUEM;

YMEHHE KPHUTUYECKH OIICHWBAaTh M HMHTEPIPETUPOBATh HH(POpPMAIMIO OHOIIOTHYECKOTO
COJIep KaHus, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA U3 PA3IMUYHBIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
nH(pOpMaLMY, HAYYHO-TIONYJIIPHBIE MaTEpHaibl), paCCMaTPUBATh INI00ATBHBIE HIKOJIOTHUYECKHE TIPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIECHUs, 0000Mas OHOJIOTHIECKYIO
MH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO HMCIOJIb30BATh MOHATHIHBIN anmapar OMOI0Truu.

TEMATHYECKOE INTAHUPOBAHUE

| | | KoauuectBo yacos
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No HanmenoBanue Bcer | Kontponbsnsl | [Ipaktruecku
OnexktpoHHbIe (IU(POBLIE)
n/ pa3esioB U TEM 0 e paboThI e paboThI
o0pazoBaTeNbHbBIE PECYPCHI
| MIPOTPaMMBI
1 | Buonorus kak 2 0.5 bubnuorexa
HayKa IMOK https://m.edsoo.ru/7f41¢c29
2
2 | XXuBble cucTeMsl U 1 bubnuoreka
UX OpraHu3aIysl LIOK https://m.edsoo.ru/7f41c29
2
3 | Xumuueckwuit 8 0.5 1 bubnuoreka
COCTaB U CTPOCHHUE OK https://m.edsoo.ru/7f41c29
KJIETKHU 2
4 | XKusHeneaTeabHOCT 6 0.5 bubnuorexa
b KIETKH IHOK https://m.edsoo.ru/7f41c29
2
5 | PasmMHOXeHHE 1 5 1 bubnuoreka
WHJIUBHUyaIbHOC LIOK https://m.edsoo.ru/7f41c29
pa3BUTHE 2
OpPTraHU3MOB
6 | HaciencTBeHHOCTD 8 0.5 15 bubnuorexa
1 U3MEHYUBOCTD IHOK https://m.edsoo.ru/7f41¢c29
OpraHU3MOB 2
7 | Cenexnus 3 Bubmanoreka
OpPraHU3MOB. HOK https://m.edsoo.ru/7f41c29
OCHOBBI 2
OMOTEXHOJIOTHH
OBUIEE KOJIMYECTBO | 33 15 4
YACOB IIO
I[TPOI'PAMME
MNOYPOYHOE IINIAHUPOBAHUE
Ne | Tema ypoka KomnmuectBo yacos [ara n3yuyenus DIeKTpOoHHBIC LH(PPOBbIE
o/ 00pa3oBaTeNbHEBIC PECYPCHI
Bcero | Kontp. | IIpakr.
pao. pao.
1. buonorus Kak Hayka. 2 4.
1 buomnorns B 1 IIpesenranus
CHCTeMe HayK (Mudoypox) https://infourok.ru/prezent
aciya-biologiya-v-sisteme-nauk-10-
klass-fgos-
4327115.html?ysclid=Imv5myaidw430
4.09 85602
Buneoypoxk https://ya.ru/video/preview
/14231296318261420795
bubnmnoreka
IIOK https://m.edso0.ru/863e6122 http
s://m.edso0.ru/863e632a
2 Merons! mo3Hanus | 1 05 [pe3enrarnus onnaitn https://ppt-
JKHBOIi IIPUPOJIBL. 11.09 online.org/639638?ysclid=Imv5tidow9
927476231
IT/p Ne 1
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https://infourok.ru/prezentaciya-biologiya-v-sisteme-nauk-10-klass-fgos-4327115.html?ysclid=lmv5myaidw43085602
https://infourok.ru/prezentaciya-biologiya-v-sisteme-nauk-10-klass-fgos-4327115.html?ysclid=lmv5myaidw43085602
https://infourok.ru/prezentaciya-biologiya-v-sisteme-nauk-10-klass-fgos-4327115.html?ysclid=lmv5myaidw43085602
https://infourok.ru/prezentaciya-biologiya-v-sisteme-nauk-10-klass-fgos-4327115.html?ysclid=lmv5myaidw43085602
https://infourok.ru/prezentaciya-biologiya-v-sisteme-nauk-10-klass-fgos-4327115.html?ysclid=lmv5myaidw43085602
https://ya.ru/video/preview/14231296318261420795
https://ya.ru/video/preview/14231296318261420795
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://ppt-online.org/639638?ysclid=lmv5tidow9927476231
https://ppt-online.org/639638?ysclid=lmv5tidow9927476231
https://ppt-online.org/639638?ysclid=lmv5tidow9927476231
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«Hcnonp3oBanue bubmmorexa
Pa3IUYHBIX IIOK https://m.edso0.ru/863e6122
METOJIOB IIPU
U3y4YEHUU
OUOJIOTHYECKUX
00BEKTOB»
JKuBble cuctemsbl U UX opraHuzamus. 1 4.
buonorunueckue 1 IIpesenramms
CHCTEMEL (Mudoypox) https://infourok.ru/prezent
’ aciya-k-uroku-biologicheskie-sistemy-
TIpOLECChL 1 nX 18.09 4446425 html?ysclid=Imv5vt3fko4870
HU3YUCHUC 78695
Ypox (
XUMUYECKUH COCTAaB U CTPOCHHE KIIETKH. 8 4.
XUMUUECKUH 1 Ipesenrarus
COCTAB KIIETKH (YuurensKOM) https://uchitelya.com/
B ’ biologiya/156662-prezentaciya-
OAa u 25 09 himicheskiy-sostav-kletki-voda-i-ee-
MHUHCPAJIbHBIC COJIN : rol-v-zhiznedeyatelnosti-kletki-
mineralnye-veschestva.html
Bubnuoreka
IIOK https://m.edsoo.ru/863e674e
Benku. CocrtaB u 1 VYpoxk -
CTPOECHHE GEIKOB. (®oxcBopn) https://foxford.ru/wiki/biol
P ogiya/funktsii-belkov-v-zhivyh-
210 organizmah-
) fermenty?ysclid=Imvi015gjy89700126
3
Bubnmoreka
IHOK https://m.edsoo.ru/863e6hb72
depMeHTH — 1 0.5 IpesenTauus
GHOIOTHYECKHE (Mudoypox) https://infourok.ru/laborat
kaTammsaTopsr. JI/ ornye-raboty-10-klass-
1 pet. JI/p 6595678.html?ysclid=Imvi3vao8s9499
Ne 1 «M3yuenue 46683
KaTaIuTHYECKOMN 9.10 Vpok
aKTUBHOCTH
(dhepmeHTOB (Ha
MpUMepe amMuiIa3bl
WJTU KaTajasbl)»
VTI1eBOabI. 1 Bugneo _
TIMIHIEL (UutepueTypok) https://interneturok.ru
g [/lesson/biology/10-klass/bosnovy-
citologii-b/lipidy-i-ih-rol-v-
zhiznedeyatelnosti-

16.10 kletki?utm_source=yandex&utm_medi
um=cpc&utm_campaign=72136850&u
tm_content=14629084054&utm_term=
&yclid=150868163912531967
[Ipe3enTanus

HykenHoBbIe 1 IpesenTanms
KucaoTer. ATD (Mudoypox) https://infourok.ru/prezent
’ aciya-po-biologii-na-temu-nukleinovie-

23.10 kisloti-atf-i-drugie-organicheskie-
veschestva-kletki-klass-
2105458.html?ysclid=Imviakwacd7697
2533
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https://m.edsoo.ru/863e6122
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://m.edsoo.ru/863e674e
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://m.edsoo.ru/863e6b72
https://infourok.ru/laboratornye-raboty-10-klass-6595678.html?ysclid=lmvi3vao8s949946683
https://infourok.ru/laboratornye-raboty-10-klass-6595678.html?ysclid=lmvi3vao8s949946683
https://infourok.ru/laboratornye-raboty-10-klass-6595678.html?ysclid=lmvi3vao8s949946683
https://infourok.ru/laboratornye-raboty-10-klass-6595678.html?ysclid=lmvi3vao8s949946683
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533
https://infourok.ru/prezentaciya-po-biologii-na-temu-nukleinovie-kisloti-atf-i-drugie-organicheskie-veschestva-kletki-klass-2105458.html?ysclid=lmviakwacd76972533

Bubnnoreka
I{OK https://m.edso0o.ru/863e6d5c

9 Uctopus u metozst | 1 {Ipé%HTaHI;Hh p L rushiolal
HCrnopran) https://nsportal.ru/shko
ﬁlﬁiﬂi’;ﬂ:z”;ﬂ biologiya/library/2012/09/20/urok-
p 13.11 istoriya-izucheniya-kletki-kletochnaya-
teoriya
Bubnnoreka
IHOK https://m.edso0.ru/863e6e88
10 | Kierka xak 1 IIpesenTanms
11e7TOCTHAS KUBAS (MyShared) http://www.myshared.ru/sl
crcrema. K/p Nol ide/1401145/?ysclid=Imvis76wus8168
VP A 05 20.11 38799
«XUMHAYECKUHI
COCTaB U CTPOCHUE
KJIIETKN»
11 | Ctpoenue 1 0.5 E’POK ) htoss//foxford.ru/wili/bio
o ®oxcsopn) https://foxford.ru/wiki/bio
iﬁiﬁﬁogg?ff CZ)H oqiva/_funkrt]sii-belkov-v-zhivyh-
’ - organizmah-
«M3yuenune fermenty?ysclid=Imvi015gjy89700126
CTPOCHUS KIIETOK 3
pacTeHuH, 9 IIpe3enTanus
JKUBOTHbIX, TPHOOB 7.11 (Yuurens.com) https://uchitelya.com/bi
6 o ologiya/196522-prezentaciya-stroenie-
1 OaKTCpUH MONL eukarioticheskoy-kletki.html
MHUKPOCKOIIOM Ha BubmoTexa
TOTOBBIX ITOK https://m.edsoo.ru/863e6ff0 https:
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https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://m.edsoo.ru/863e81b6
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
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https://m.edsoo.ru/863e8436
https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah
https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah
https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah
https://m.edsoo.ru/863e86f2
https://urok.1sept.ru/articles/594979?ysclid=lmvl69owzm301229762
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https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://m.edsoo.ru/863e8c60
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie

CLCIINICHHBIX C

Bubnnoreka
IIOK https://m.edso0.ru/863e8c60

MOJIOM
28 | UsMEeHYHMBOCTD. 1 0.5 https://infourok.ru/konspekt-uroka-po-
HeHnacie/cTBeHHAs bioloqii-s-prezent_aciei-na-temu-
nasledstvennaya-i-nenasledstvennaya-
M3MCHYUBOCTb. izmenchivost-10-klass-
Jp Ne6. 5491794.html?ysclid=Imvim5Itz95462
Nzyuenue 06298 https://nsportal.ru/shkola/biologi
MOIU(PHUKAIIIOHHO 15.04 va/libra_rv/2021_/0_1/08/Iabc_)rat0(nava—
it H3MEHYMBOCTH, . ra:)t;ct)rtggﬁiléchen|e—|zmench|vost|—
HOCTPOCHUC Bubnuoreka
BaprHalilMOHHOTO LOK https://m.edsoo.ru/863e8efe
psana u
BapHalMOHHOM
KPHUBOW»
29 HacnencrBennas 1 05 https://infourok.ru/konspekt-uroka-po-
H3MEHYHBOCTD. H/p bioloqii-s-prezent_aciei-na-temu-
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S izmenchivost-10-klass-
MyTanuu y 5491794 .html?ysclid=ImvIm5Itz95462
TpOo30(QUIIBI HA 22.04 06298 https://infourok.ru/laboratornaya
TOTOBBIX -rabota-mutacii-drozofili-klass-
MUKDOIIPENapaTax» 5322942.html?vscl|d:Ivaovkter41728
Bubnuoreka
IIOK https://m.edsoo.ru/863e8efe
30 | I'enmeruka 1 https://interneturok.ru/lesson/biology/1
YeTOBEKA. K/p Ne3 O-klgs_s/osnovv_—q_engtiIfi/istor_iva— .
«HAacTe ICTBCHHOCT razvitiya-genetiki-gibridologicheskiy-
A metod?utm_source=yandex&utm_ medi
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https://infourok.ru/material.htmI?mid=
37760&ysclid=ImvIt42fan157981930
Bubnmoreka
IHOK https://m.edso0.ru/863e8d78
7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH. 3 4.
31 | Cenekuus Kak 1 https://infourok.ru/material.htmI?mid=
HayKa U mpolecc 6.05 22561&ysclid=Imvlupyq2p968751704
Bubnuoreka
ITOK https://m.edsoo.ru/863e9214
32 | Meronbl u 1 https://multiurok.ru/files/urok-na-temu-
JOCTHKEHHUS metodv—l—dostlz_henl|a-selektsn-
raste.html?ysclid=Imvm2bal122990092
CENEKIINHU 13.05 76
pacTeHuii 1 Bu6IHOTeKA
’KUBOTHBIX IHOK https://m.edso00.ru/863e9214
33 | BuorexHomorus 1 https://multiurok.ru/files/konspekt-
KaK OTpacib u_roka-l-prezentat5||a-p_o-teme- _
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I{OK https://m.eds00.ru/863e9336
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https://nsportal.ru/shkola/biologiya/library/2021/01/08/laboratornaya-rabota-izuchenie-izmenchivosti-postroenie
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https://infourok.ru/konspekt-uroka-po-biologii-s-prezentaciej-na-temu-nasledstvennaya-i-nenasledstvennaya-izmenchivost-10-klass-5491794.html?ysclid=lmvlm5ltz9546206298
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https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15444342756868095999
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15444342756868095999
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/istoriya-razvitiya-genetiki-gibridologicheskiy-metod?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15444342756868095999
https://infourok.ru/material.html?mid=37760&ysclid=lmvlt42fan157981930
https://infourok.ru/material.html?mid=37760&ysclid=lmvlt42fan157981930
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
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YACOB I10
ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Buonorus, 10 knace: yueOHUK A1t o01meo0pa3oBarenbHbix oprannsanuii/[[.K. bemsies, .M.
Hemviui.-M.: [Ipocsemenue, 2019
2. buonorus. 11 knacc: yueOHuUK a5 obmeoo6pazoBarenbHbix oprannszanuii/J|. K. benses, .M.
Hemviui.-M.: [Ipocsemenue, 2019

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

1. buonorus, 10 kiacc: yaeOHHK a1 001eoopa3oBaTenbHbix opranusanuii/J[.K. benses, .M.
Heiviui.-M.: Ilpocsemenue, 2019

2. buonorus. 11 knacc: yaebHuk 1 o6meodpazoBatenbubix opranuzanuii/J1.K. benses, .M.
Heiviui.-M.: Ilpocsemenue, 2019

3. buonorus. 10 knacc: yueOHuk 1 o61meodpaszoBaTenbHbix opranuzanuii/l.H. [Tonomapesa, O.A.
Kopawunona, T.E. Jlomununa, I1.B. MkeBckwuii.-M.: Bentana-I'pad, 2005.

4. buonorus. 11 knace: yueOHuK ais o0ieoopa3oBarenbHbix opranuzanuit/ M.H. Tlonomapesa, O.A.
Kopuwunona, T.E. Jlomunmuna, I1.B. MkeBckwuii.-M.: Bentana-I'pad, 2005.

5. Mupzoes C.C. AkTuBH3aIUs TO3HABATEILHOTO HHTEpeca ydanuxcs // buonorus B mkone, 2007.
Neé.

6. CeneBko ['.K. CoBpemenHbie 00pa3oBarenbHble TeXHOIOTUu. M.: 1998.

7. CrambGepckas JI.B. Ypok 6uonoruu maraet B KOMIBIOTEpHBIN Kinace // buonorus B mkose, 2006,
Noé6.

8. Tymmna U.A. VMicnonp30BaHne KOMITBIOTEPHBIX TEXHOIOTUN B 00y4ueHuu Ouomnoruu // [lepBoe
ceHTsa0ps. buonorus, 2003, Ne27-28.

9. UcnonrzoBanue UKT npu pabore ¢ METOAMUECKMMH MaTepHallaMi B IOJrOTOBKE YPOKOB OMOJIOTHH.
Ilepms, 2021.

10. buonorus. Pacrenus. bakrepuu. I'pu6si. JInmaiinuku. 6 kinacc. O6pa3zoBaTeIbHBIN KOMILIEKC,
(anexTpoHHOE yuebHoe nznanue), Pupma «1 Cy», M3narensckuit nentp «Benranal pad», 2007.

11. Axkumymikun .. 3anumarensHas 6uomnorus. - M.: Monogas reapaus, .- 304 c.

12. AkumymkuH M.M1.Mup xuBOTHBIX (0€CII03BOHOYHBIE U MCKOIIAeMbIE JKUBOTHBIE). - M.: MbICIb,
2004 r.—234 c.

13. AkumymkuH .M. Mup )KUBOTHBIX (MJIEKONUTAIOIIKE UITH 3BepH).- M.: MbIcib, 2021 1. - 318 c.
14. Axkumymikua .. Mup kMBOTHBIX (HACEKOMBIE, TAyKH, TOMAILIHUE )KUBOTHBIE). - M.: MbICIb,
2004 r.-213 c.

15. Axkumymikun .M. HeBunumele HutH npuposl. - M.: Meicib, 2020 1.-142 c.

16. DHNMKIONEnUA A Aertel. buomorus. M.: «ABaHTa+»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/ «Enunas komwtekuus [udpossix O6pasoBarenbHbIX PecypcoBy
https://resh.edu.ru/ Poccuiickast aieKTpoHHas IIKOJIa

https://myschool.edu.ru/ IIOC Mos mikoina

http://www.fcior.edu.ru/

Www.bio.1september.ru rasera «buosorus»

WWW.bio.nature.ru Hay4HbIE HOBOCTH OHOJIOTHUH
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https://resh.edu.ru/
https://myschool.edu.ru/
http://www.fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/

www.km.ru/education yueOHbIe MaTepHaibl U clioBapu Ha caiite «Kupwnt u Medoauii»
http://video.edu-lib.net yucOHbIE HUTBMBI
https://education.yandex.ru/main/ SIanexc-yueOHuK
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