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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yuedHomy npenmery "buonorus" (nanee - 6M0JIOTHS) HA YPOBHE CPEAHETO
obmiero odbpazoBanus papadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanun B Poccuiickoit Penepanun»y, ®I'OC COO, Konnenmuu mnpernogaBaHus
y4eOHoro npenmMera «buOIOTHS» U OCHOBHBIX MOJOXEHUU (heaepanbHON paboyei mporpamMmbl
BOCIIUTAHHS.

VYuebubiii npeamer «buonorus» yrimyonénnoro ypoBHs usydeHus (10-11 xmaccer)
SIBJIAETCS OJHUM M3 KOMIIOHEHTOB IMPEAMETHON 00macTi «EcTecTBeHHO-HAy4YHBIE MPEIMETHI».
Cornacno monoxenusim OI'OC COO mnpodunbHble ydeOHBIE MPEIMETHI, H3y4aeMble Ha
YIIIyOJIEHHOM YPOBHE, SBJISIIOTCA criocoOom muddepeHnmnanuy 00ydeHus: Ha ypOBHE CPEIHETO
o0miero o0pa3oBaHUs M MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpeIHUM O00IIUM, CpeIHUM MPOQECCHOHAIBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbI M3 ATHX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPHEHTHPOBAH HA MIPHOPUTETHOE PEIICHUE
0o0pa3oBaTeNnbHbIX, BOCMUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlay, CBSA3aHHBIX ¢ MpodopueHranueit
00yJaromuxcss W CTUMYJIHPOBAHHMEM HMHTEpeca K KOHKPETHOH OO0JIaCTHM HaydyHOTO 3HAHUS,
CBSI3aHHOTO C OWONOrHed, MEAMIIMHOMN, SKOJOTHEH, ICHUXOJOTHel, CIOPTOM WU BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMY mpeamety "buosnorus" na€r mpencraBieHue O LETU U 3a1adax
U3y4eHHUs yueOHoro npeamera «bruosiorus» Ha yriiyoJéHHOM YpOBHE, ONPEAEIseT 00513aTenbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJAEpKAHHE, €ro CTPYKTYpPHpPOBAaHHE IO pa3jeliaM M TeMaw,
pacnpezesieHne 1o Ki1accaM, peKOMEHYeT MOCIeA0BaTeIbHOCTh N3YUeHHs y4ueOHOro MaTepuaa
C yd4€TOM MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBs3€d, JIOTHKH Yy4eOHOro Ipoliecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommuxcs. B mporpamme mo Ouojoruu peann3oBaH MPUHIIHUI
IIPEEMCTBEHHOCTH C H3y4e€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOro oOuIiero oOpa3oBaHUS,
Omarojaps 4yemMy IIpOCMaTpHUBaeTCs  HaIllPaBICHHOCTb Ha  IOCJEAYIOIIee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (OpPMUPOBAHME €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUIEHHS], IPEICTaBICHUNA O 310pOBOM 00pase KM3HH, Ha
BOCIIHUTaHHE OEpeKHOr0 OTHOIIEHUS K OKpyXarollled NpupoJHOoi cpene. B mporpamme mo
OMOJIOTMM TakXKe IMOKa3aHbl BO3MOXXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k miuaHUpyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM
pesyiapTaTaM o00yueHus ¥ B (OPMHUPOBAHMH OCHOBHBIX BHOB Yy4e€OHO-TIO3HABATEIHLHOMN
NeSTeIbHOCTH O0YYaIoOLMXCs M0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMS Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE CpelHEro oO0Iiero o0pa3oBaHMs 3aBepIIaeT
Ouosoruueckoe o0pa3oBaHue B IIKOJE U OPUEHTUPOBAH Ha pacIlIMpeHUe U yriyOlieHne 3HaHui
oOyyaromuxcss O JKMBOM TpHUpOJIE, OCHOBAX MOJEKYISIpHOW W KJIETOYHOW OHoJoruu,
SMOpHUOJIOTUH U OMOJIOTUU DPA3BUTHS, T€HETUKHU, CEJIEKIIMH, OMOTEXHOJOTUH, 3BOJIIOIMOHHOTO
YUEHUS U SKOJIOTUH.

N3yuenne yuebHoro npenmera «buonorus» Ha yriiy0jJeHHOM ypOBHE OPHMEHTHPOBAHO Ha
MOJITOTOBKY OOYyYaroIUXCsl K MOCIEIYIONIEMY MOJIYYeHUIO OHOJIOrMYecKoro oOpa3oBaHUsS B
By3ax M OpraHM3alUsaX CpeAHero npodeccruoHaibHOro oopasoBanus. OCHOBY €ro COAep>KaHus
COCTaBIISIET CHUCTEMa OMOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX IMPU HM3YyYCHHU OOYUYalOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3/ieJoB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOJIYYalOT pa3BUTHE. Tak, paCIIUPEHbl U yriIyOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHMSIX, JKUBOTHBIX, Ipubax, OaKkTepHsiX, OpraHHU3Me 4YelOBeKa,
O0IIMX 3aKOHOMEPHOCTSIX KHM3HH, MJONOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEICHUS
MPUKJIAJHOTO M TOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nociuenyoomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHUECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU O0YUYaIOIUMUCS MPU U3y4eHUHU (HU3UKH, XUMUH,
reorpaguu ¥ MaTeMaTHUKH.



Crtpykrypa mnporpamMmbl o ydeOHOMY mpenmery "buomorus" orpaxkaer CHUCTEMHO-
YPOBHEBBII M 3BOJIONUOHHBIN MOAXOABI K M3ydeHHI0 Ouosiorud. CorjacHO UM, H3y4daroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE IJIsl )KUBBIX CHUCTEM Pa3HOrO YPOBHS OpraHU3alllH,
SBOJIIOLIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYecKOro pazHooOpas3us
wianetsl. Tak, B 10 kiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OHOJIOTHH,
SMOPHUOJIOTUU U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, AKTYaJH3UPYIOTCA 3HAHUS OOydarommxcs 1o OOTaHUKE, 300JI0THH, AHATOMWHU,
¢usnonorun yenoeka. B 11 kimacce u3yyaroTcsi 3BOJIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOublii mnpeamer «buonorus» npusBaH OO0ECHEUYUTHh OCBOCHHE OO0YYaAIOIIUMUCS
OMOJIOTUYECKUX TEOpUA W 3aKOHOB, HJEH, NPUHIMIIOB W TPaBUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOH KapTHHBI MHpA, 3HAHUH O CTPOEHUH, MHOrooOpaszuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, MOIMYJISIUN, OWOIEeH03a, SKOCHCTEMBI, O BBLIAIOLINXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIICOBAHMIX B OWOJIOTHH, MPUKIATHBIX aCIeKTax
Ouosiornyeckux 3HaHWH. [y pa3BUTHS U MOJAEPKaHUS MHTEpeca 0OyJarommxcsi K OMOJIIOTHH
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaia B COJAEP:KaHUU MPOTrPaMMbl 1O
OHMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAHOBICHHUS M Pa3BUTHS TOW WM HHOMN
obnactu OUONOrHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTUYECKHUX U SKOJIOTHIECKHIX TIPOOIIEM.

Lenb u3yuenus: yuebHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE — OBIIAJICHUE
00yJaroIUMUCsS 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTaHU3allMH KHUBBIX CHUCTEM
Pa3HOTO paHra M MpuoOpeTeHrue YMEHHI HCIOJIb30BaTh 3T 3HAHUS B (POPMHUPOBAHUM MHTEpeca
K ompenenéHHoi o0iacTu mpoecCHOHAIIBHON JESITeIbHOCTH, CBA3AHHOW ¢ OMOJOTHEN, I K
BbIOOpY yueOHOT0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHE  OOYYalOUIUMHUCA CHUCTEMBI  OMOJIOTMUECKUX 3HAHWM: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBUiaXx,
COCTABIIIIONINX  COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OPraHu3M, IMOIMYJISALUs, BUL,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSAX U COBPEMEHHBIX HCCJICJIOBAHMSIX B
Oouosoruu;

O3HAKOMJICHHE  OOyJamIuxcs ¢  METOAaMH  TO3HAHUS  KUBOH  TPUPOMBL:
HCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTMYECKHX HayK (MOJIEKYJISIPHOM U KJIETOUYHOM OMOJIOTHH,
AMOPHOIOTHN ¥ OMOJIOTHH PAa3BHUTHUSI, TCHETUKN M CEJNEKIINH, OMOTEXHOJIIOTHH U CHHTETHUECKOU
OMOJIOTUH,  TAJCOHTOJNIOTUH, D3KOJOTMH); METOJaMH  CAMOCTOSITEIBHOIO  MPOBEACHUS
OMOJIOTMYECKUX HCCIEeOBaHUM B JlabopaTopuu M B mpupone (HaOmoJaeHHe, HU3MEpEeHue,
HKCHEPUMEHT, MOJICTUPOBAHUE);

OBJIQJICHUE OOYYAIOIIUMUCS YMEHHSMH: CaMOCTOSITEIbHO HAaXOJIUTh, AHAIM3HPOBATH U
HCIOJIb30BATh OMOJIOIMYECKYI0 HH(OPMAIIHMIO; TIOJIB30BATHCS OMOJIOIMYECKON TEPMUHOJIOTHEN 1
CHMBOJIMKOW; YCTaHaBIHMBATH CBSI3b MEXKAY pa3BUTHEM OHOJOTHM H  COIHUAIIBHO-
HSKOHOMHYECKUMH U SKOJIOTUYECKMMHU INpoOJIeMaMH 4YeJIOBEYECTBA; OLIEHUBATh MOCIEICTBHS
CBOCH JESATENPHOCTH IO OTHOIIEHWIO K OKpYKaloUled NpPUPOAHON cpene, COOCTBEHHOMY
3I0POBBI0O W 370POBBI0  OKPYXKAIOUIUX JIIO/CH; OOOCHOBBIBAaTH H  COOMIOAATH  MeEphI
MpOoPUIAKTUKN WH(DEKITMOHHBIX 3a00JIEBaHMM, TIPaBHIa TIOBEACHHUS B IIPUPOJE U OOECIICUCHU S
0€301aCHOCTH COOCTBEHHOM KH3HEIEATEIbHOCTH B YPE3BbIUANHBIX CUTYalUSX MPHUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHU30BaTb COBPEMEHHBbIE Hay4dHbIE OTKPBITHUS B 001acTu
OHoJIOruu;

pa3BUTHE y 00YYAIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCICIOBAHUSMU B OUOJIOTHH,
pelaeMbIMi €10 TpoOJieMaMHu, METOJI0JIOTHEeH OMOJOrMYecKOro HCCIeIO0BaHUs, MPOBEACHUS



AKCIIEPUMEHTAIBHBIX HCCIICOBAHUM, pEImIeHUS OWONOTHYECKUX 3a7ad, MOJCITUPOBAHUS
OHOJIOTrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCs IIEHHOCTHOTO OTHOMICHHUS K JKMBOM MPUPOJE B IIEJIOM U K
OTHeNbHBIM €€ O0O0BeKTaM U SIBICHUAM; (OPMHUPOBAHHE HKOJIOTMUECKOH, TIe€HEeTHYECKOM
TPaMOTHOCTH, OOIIEeW KyJIbTYpbl MOBEACHUS B MPUPOJE; MHTETPAIMH ©CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHue 00yJaromUMHUC] KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne mMpaBWJI TOBEICHUS B TMPUPOJIE, OXPaHbl BHUIOB, HIKOCUCTEM, Omochepsl),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3/I0POBbSI OKPYXKAIOMIMX JIOAEH (COONOICHHUS Mep
npodunaktuku  3a0oneBaHui, oOecriedeHre  OE30MACHOCTH  JKU3HENCSATENbHOCTH B
Ype3BbIUANHBIX CHUTYaLUsAX TPUPOJAHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS
OMOJIOTMYECKHUX 3HAHUN M YMEHHI B MOBCEAHEBHON KU3HU;

CO3JIaHME YCJIOBUH I OCO3HAHHOTO BHIOOpa OOYYAIONIMMHUCS WHIWBHYaTbHON
00pa3oBaTeNbHON TPAeKTOPUHU, CHOCOOCTBYIOIIEH mocienywmeMy IpodecCHOHATIbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHAMBUAYAJbHBIMH HHTEpECAaMHU M MOTPEOHOCTAMHU
peruona.

OOmiee 4uCIO 4acoB, OTBEACHHBIX HAa HM3yuyeHUE OHOJOTMU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmero oOpa3zoBanus, coctaBiseT 204 gaca: B 10 kmacce — 102 gvaca (3 yaca B
Hezeno), B 11 kinacce — 102 vaca (3 yaca B Hezelo).

Otbop opraHu3alMOHHBIX (QOpM, METOJOB U CpPeACTB oOOydeHus OuoJIoruu
OCYIIECTBISIETCA C Y4ETOM CHEIU(PHUKH €ro COMACpKaHUsS W HANPABICHHOCTH Ha MPOJOJIKEHUE
OMOJIOrMYeCcKOro O0pa3oBaHMsl B OpraHU3alUsAX CpeIHero MpodecCHOHAIBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s13aTeNbHBIM YCIIOBUEM TPH OOY4YeHHH OMOJOTHH Ha YIiIyOJIEHHOM YPOBHE SIBIISIETCS
MpOBEACHUE JA0OPATOPHBIX U TMpakTHdeckux pabor. Takke ydyacthe oOOydalIIMXCS B
BBITIOTHEHUHM  TPOEKTHBIX U  y4eOHO-UCCIIEIOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPENIENIACTCSl YYUTEIIEM Ha OCHOBE HWMEIOIIHUXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP/)KAHUE OBYYEHUA
10 KJIIACC

ConepxaHue NpPOrpaMMBbl,  BBIIEJIEHHOE  KYpPCUBOM, HE BXOIUT B  IPOBEPKY
rocynapcTBeHHoi utorosoi arrecrauuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHass 6uoyIOTUsl — KOMIUIEKCHasE Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMH MpoOiembl. DyHIaMeHTaIbHBIC, NPUKIATHBIE U
MOUCKOBBIEC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HaueHue OuoJIOTMM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszaHHble ¢ Ouonormeil. 3HaueHHWE OHOJOTMH B TMPAKTHUYECKOU
NEATEIbHOCTH YEJOBEKa: MEJIWLHMHE, CEJIbCKOM XO35WCTBE, MPOMBILUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpamun

[Moptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I
Menaens, B. W. Bepuanckuii, U. II. IlaBnoB, M. . Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecorckuii, [Ix. Yorcon, @. Kpuk, J. K. benses.

Tabnuisl u cxembl: «CBsi3p OMOJIOTUU C APYTUMHU Haykammuy, «CuctemMa OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JKuBbie cucTemMbl KaK mpeaMeT uzydeHus: ononorun. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb W  YHNOPSAJOYEHHOCTH
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIPOM3BEICHHUE, Pa3qpaKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3ald JKUBBIX CHCTEM: MOJEKYJISPHBIMA, KIETOYHBIMA, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocgepnsiil. [lponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
XKuznp kak opma cyirecTBoBaHUS MaTepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTaHHU3aIINH.

N3yuenune xuBbIX cucteM. Metoasl Omosnornueckoi Hayku. HaGmioneHue, usmepeHue,
SKCIEPUMEHT, CHUCTEMaTHh3anus, MeraaHanu3. [loHATHE O 3aBUCHUMOW M HE3aBUCHUMOM
nepemeHHol. IlmanupoBanue »skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BoIOOPKHU U €€ 10CTOBEpHOCTh. Pazdpoc B Onosnornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yNbTaToB. [IpUUMHBI UCKAKEHUSI PE3YNIHTATOB AKCIIEPUMEHTA.
[loHsiTHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuipr u cxembl: «OCHOBHBIE TPU3HAKK SKU3HU», «bHOJIOrHYecKre CcHCTEMBbI,
«CBOMCTBA )XKMBOI MaTtepun», «YpOBHU OpraHU3ALMH KUBOU MPUPOb», «CTpoeHUE )KUBOTHOM
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO  OpraHU3May,
«buoreorieno3y», «buocdepar, «MeToabl U3yUEHUS KUBOU IPUPOIBD.

O6opynoBanue: 1ab0paToOpHOE 0OOPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOICHIH, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnonap30BaHUE PA3IMYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. buosorust KieTrku

Krnerka — cTpykTypHO-(YHKIIMOHATBHAS €IMHULIA XUBOTO. VICTOpUS OTKPBITHS KJICTKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJI0KEHUS COBPEMEHHOMN KIIETOYHOU TEOPUHU.

Meroapl MOJIEKYJISIPHOWM W KJIETOYHOW OWOJOTHH: MHUKPOCKONUS, Xpomarorpadusi,
anekTpoope3, METOJ  MEUYEHBIX aroMoB, AuddepeHnnanbHoe  IEeHTpUpyrupoBaHue,



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHSL.
Kongoranvnasn mukpockonus. Bumanvroe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHMKPOCKOI», «JIEKTPOHHBI MHKpOcKom», «Mcropus
Pa3BUTHS METOIOB MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PAaCTHUTEIbHBIX, KUBOTHBIX U
OaKTepHATIBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHue MeTOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMHUKPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHTa, ydyacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIISALUU.
MuHepalibHbI€ BEILECTBa KJIETKHU, UX OMosioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelleCcTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoM Moiiekyibl. IlepBuunas crpykTypa Oelnika, MenTHAHAs
CBs3b. BTOpHuHas, TpeTWyHasi, yeTBEpTUYHAs CTPYKTyphl. [enartypauus. CpoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AWCAXapHIbl, OJATOCaxapuiasl W monucaxapuiasl. OOmuit
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKUE CBOMCTBAa yrieBoioB. buonornuyeckue ¢GyHKuuU
YIJIEBOJIOB.

Jlunuaer. I'mapodunsHO-THIPOPOOHEIE  CBOMCTBA. Knaccudukanmss  nmunumos.
Tpurnuuepunsl, pochonunuabl, BOCKU, crepouipl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MTOJIYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. IHK u PHK. Ctpoenue HykiaenHOBBIX KHCIOT. HykiaeoTumsl.
[Mpuauun kommiementapHoctd. [IpaBuno Yapragda. Crpykrypa JJHK — nBoitHas cnupans.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (GYHKUMUM B KiIeTke. /[pyeue
HyKaeo3uompugocpamuol (HT®). CexBennpoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorusi: OmoxumMudeckue M OMoU3NYECKHUe HCCIEAOBAHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenuposanue cmpykmypol u @yHKYu
ouomonekyn u ux komniekcos. Komnvromepmwiti Ousaiin u opeaHuyecKuti Cunmes OUOMONEKY1 U
UX HenpuUpOOHbLIX AHATI0208.

JdemMoHcTpauuu

[optpertsr: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, ®@. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXKHUBOM  IPUPOJIE»,
«Pacrnipenenenue XUMUYECKUX IEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanueckass TabnMIAa XMMUYECKUX 3IIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTyphl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJIEKYN YIrieBoAOB», «CTpoeHHE MOJIEKYI
TUnuaAoBY, «HykIIenHOBBIE KUCIOTBY, «CTpoeHue MOJEKyIbl ATD».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHasi pabora «/ccienoBaHnne HyKJIEHMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH



Tumbl KIETOK: dyKapHOTHUecKas M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHMsI KJIETKH.

Crpoenue mnpokapuoTHueckol kieTku. Kierounas crenka OakTepuil U apxeil.
OcoOeHHocTy cTpoeHus: reTepoTpodHO U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenre u QpyHKIMOHHPOBAHHE dyKapHOTHYeCKOM KieTkH. [lnasmarnyeckas memOpaHa
(mmasmanemma). CTpykTypa IUTa3MaTHUeCcKod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obOneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA Tpancnopt). [lomymponumaemocts memOpansl. Pabota
HaTPUI-KaJIMEeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (haronuTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKINU KIETOUYHOW CTEHKH pacTeHHi, TpuoOoB.

Huromnasma. Lurto3ons. I[lutockener. JIBmwkenue uutomnazMbl. OpraHOUIbl KIIETKH.
OpHoMeMOpaHHbIEe OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (OI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpoeHHe U (PyHKUMU. B3auMOCBSA3b OJHOMEMOpPAHHBIX OpPraHOUIOB KIETKH.
CrpoeHue rpaHylsipHOro peTukyinyma. Mexanusm wnanpasnenus oenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mankuii  (arpaHyssipHBIiL)
SHOIIIa3MaTHUECKUi peTukynyMm. CexperopHas (GyHkuus anmapara [ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I onv0scu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWBI KJIETKH: MUTOXOHIPHM, TIIACTHIBL. [Ipoucxoocoenue
mumoxonopuul u naacmud. Cumobuocenes (K.C. Mepeackosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MUTOXOHIApUA © miactul. [lepBuuHble, BTOPUYHBIE U CIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIOLINX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEUKOIUIACTBI  BBICIINX
pacTeHuN.

HememOpannbie opranoussl kietku CtpoeHne M QyHKIUHM HEMEMOpPAHHBIX OPraHOMJIOB
KineTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmsoi. MuxkpodunamMeHTsl. Axkmunogvle
Muxkpoguramenmol. MblIEUHbIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeUHbIX KIemoK.
MukpotpyOouku. Kinerounsiii nentp. CrTpoeHue M JABMKEHHME JKTYTMKOB M PECHUYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompybouxamu. Momopvie 6enxu.

Anpo. OOosiouka siApa, XpOMATHUH, KApUOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIUH.
SnepHblii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE PAcHOIOKEHHE XPOMOCOM B HMHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaTHHAa — TUCTOHBL. J{uHamuxa s0epHOl
06010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAss  XapaKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTenbHOM, )KUBOTHOH, TPHOHOI).

JdemMoHcTpauuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE >KHUBOTHOM
KIETKW», «CTpOEHUE pacTUTENIBHON KIeTKn», «CTpoeHHe MUTOXOHIpUM», «Sapoy», «CTtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepuaibHbIX KIETOK.

JlabopaTopHasi padora «/3ydueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHasi padora «/ccienoBanue IuiasmMoin3a M AEMIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnyeckas padora «/3ydeHue ABMKEHHUS UTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHue SHEPruM B KJIeTKe

AcCUMMIIAIINS U JUCCUMWIIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BEIIEeCTB:
aBTOTpoHBIE U  reTepoTpodHBIA. YyacTHe KucTopoga B OOMEHHBIX  IPOIIECCaXx.



OuHeprernyeckoe oOecreuyeHne kieTku: mpeBpameHne AT® B 0oOMeHHBIX THpoleccax.
@depMeHTAaTUBHBIA XapakTep peaklUui KJIETOYHOTro Merabonn3Ma. DepMeHThI, X CTPOCHUE,
cBolicTBa M MexaHu3M nedcTBus. Kodepmentsl. Oriamuus (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl M OEIKU-UHTMOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEaKIUi OT Pa3INYHbIX (PAaKTOPOB.

[lepBUYHBIl CMHTE3 OPraHUYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oKcucennbvlll omocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporecce potocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Csz., Cy. u CAM-munvt gpomocunmesa. IIpoyKTUBHOCTH (DOTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOAOPOJHbIC OaKTeprn. 3HaYCHHE XEMOCHHTE3A.

AHa’pobOHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoxKeHHsI U UX HCIOJIb30BAHUE
YeNoBEeKOM. AHAa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKThI OMOTEXHOJIOTUH W BO30YIUTENN
OoJe3HeH.

AdpoOHBIE OpraHU3Mbl. JTambl HEpreTuyeckoro obOMeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETIICHHE TITFOKO3BI.

buonornueckoe oKucieHHe, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHIpHUN B mpoueccax
Oouonornyeckoro okucieHus. Lluknmyeckne peakumu. OkucauTenbHOE (GochopuIupoBaHUeE.
Ouepeus membpanHozo epaduenma npomonos. Cummes ATD: paboma npomonnou ATD-
cunmaszvl.  llpeumymiectBa a’poOHOTO TyTH OOMEHa BEIIECTB Meped  aHadPOOHBIM.
O PeKkTUBHOCTD IHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

IToprpersr: k. Ilpuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupel u cxempl: «PoTOCHHTE3», «DHEpreTudeckuii oomen», «buocunTe3 Oenkay,
«Ctpoenue pepmMenTa», «XeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pPYAOBaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMuJIa3bl WIN KaTajaasbl)y.

JlaGopaTtopuas paGora «lI3yueHne (epMEHTATMBHOTO paclIeIUIEHUs IEepOKCUaa
BOJIOPOJIa B PACTUTENIbHBIX U )KMUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHUSI.

Tema 7. HacaeacrBenHass nHGpopManus 1 peajn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanus HacinencTBeHHON HHQpoOpManuu. ['eHeTHdeckuil KOA, €ro CBOICTBa.
Tpanckpunuus — matpuunbiii cuHTe3 PHK. [IpMHIMNB TpaHCKpHNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIENbHOCTb, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcinoBus
6uocunTe3a 6enka. Kogupoanue aMmuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cosepemennvie npeocmagnenus o cmpoenuu 2eHos. Opranuzaus TeHOMa y MPOKapHOT U
JyKapuoT. Perynsmus akTHBHOCTH TE€HOB y MpokapuoT. ['umorteza omepona (®P. XKakoo, XK.
Mano). Moaekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2eno. Perynsiys 0OMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycsl — HekneTouHble (pOPMBI JKU3HU U OoOnuratHele napasutel. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa,
unmezpasa.



BupycHble 3a0oneBaHusl yenoBeka, KMBOTHBIX, pactenuit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

Buounpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdata») cmpykmypHuix
ouonocuyeckux oOanuvix. Hanomexuonocuu 6 oOuonocuu u meouyure. IlIpoepammupyemvle
@yuxyuu dbenxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmuubpt w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupycei»,
«bakrepuoparmy.

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Krnerounsnii muki, ero mepuoisl u perymsauus. Muatepdaza u mutos. OcobeHHOCTH
npoiieccoB, nporekaronux B uHTepdasze. [logroroska kietku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHM M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUIN) MEePUOJIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  pemumkamusa. [lpunuuner  perukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3M
permmkauun  JJHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u  Tenomepasa.
XpOoMOCOMHBIH HA0Op KJIETKH — KapHUOTHUIN. MIUIOWAHBIA M TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omonornuneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipouecchl. THIbI
muto3a. Kapuokunes n uutokrnnes. buonornueckoe 3HadeHUE MUTO3A.

Perynsmus mMuToTHueckoro unukia kietkd. [Iporpammupyemas kieTtouHas Tubenp —
amnomnTo3.

Krnerounoe s1po, XpoMocoMbI, (QhyHKIIMOHANIbHAS T€HOMUKA. Mexanuzmbl nponughepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugposasn knemray — buoungopmamuueckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIA UK KIETKH», «MuTO3», «CTpOEHHE XPOMOCOMY,
«Penmukanmsa [JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHUTO3 B KJIETKaxX KOpelIKa
JTyKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopuasi pa6ora «HaOnromenne MuTo3a B KIIETKaX KOHYMKA KOpeENIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJOPOCIH, Ipyrue MpoTUCThl. KonoHuansHbIe
OpraHHU3MBI.

B3auMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMBbI OPraHOB.
OpranmsMm kak eguHoe nenoe. ['omeocras.

Txanu pacternmil. Tunbl pacTUTENbHBIX TKaHEH: oOpa3oBareibHas, IMOKPOBHA,
MPOBOJINAsA, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTPOEHHs, (YHKIMA M pacHojIOKeHUs
TKaHEH B OpraHax pacTCHUMN.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUAIbHA,
COCMHUTEINIbHAS, MbIIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHUs, PYHKIMA ¥ PaCTIOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesnoBeka. OyHKIIMM OpraHoOB ¥ CHCTEM OPIaHOB.



Onopa Tena opranusmoB. Kapkac pacrennil. Ckenerbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHUN ckeneT. CTpOCHHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBHXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KI'YTUKOBO€, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTCHUH: TPONU3MBbl M HACTHH.
JIBH>KE€HHE MHOTOKJIETOYHBIX KMBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue opranusmos. Ilornomenue Boabl, YIIEKUCIOrO ra3a U MUHEPAIBHBIX BEILECTB
pacteHusMmu. [IuraHue >KMBOTHBIX. BHYTPHIIOJIOCTHOE M BHYTPHUKIIETOYHOE IIUIICBAapEHUE.
[InTanue MO3BOHOYHBIX XMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
xkenesbl. [InimeBapurenpHas cucTeMa 4enoBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jpixanue xuBoTHbIX. uddys3us razos uepes
nmoBepxHOCTh KieTku. KoxHoe npixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe U JIEro4HOE
IbpIXxaHue. JIpIXaHue IO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOEHHs JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa 4YelOBeKa. MexaHusm
BEHTWIALUY JETKUX Y NITUL U MIIEKONUTAOMX. Perysuus npixanus. J{pixarenbHbie 00bEMBI.

TpaHcnopT BemECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopr
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
II0O3BOHOYHBIX HUBOTHBIX M ueinoBeka. Cepjle, KpOBEHOCHbIE cocynbl U KpoBb. Kpyru
KpOBOOOpalIeHNs.  DBOJIIOLIMOHHBIE  YCIOXKHEHHMS  CTPOCHHMsS  KPOBEHOCHOM  CHCTEMbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsnusi.

Beinenenue y opranusMmoB. BeigeneHune y pacreHuil. BelaeneHue 'y  KMBOTHBIX.
CokpatutenpHble Bakyoiau. Opransl BblaeneHus. @uibTpanus, cekpeuuss u oOpaTHOe
BCAChIBaHME KaK MEXaHHW3MbI Pa0OThl OPraHoB BblAeIeHHU. CBSA3b MOJIOCTU TEJIa ¢ KPOBEHOCHOM
U BBIICIUTEIBHOM CHCTEMaMH. BpiielleHne y NMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM 1
XUMHYECKOM 3amuThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OPTaHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTouHbBII ¥ TyMOpanbHBIE UMMYHHUTET.
Bpoxnéuuelii M npuoOpeTéHHBIM  crneuupuueckuif  MMMYyHUTET. Teopusi KIOHAJIbHO-
cenexktuBHOro umMmyHnuteta (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpOXIEHHOTO MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHUH.

PasgpaxxumocTe W perymanus y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisauus y pacTeHuil. PocToBble BelecTBa U HX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryssiuus y >KUBOTHBIX. HepBHas cucrema u eé
OTZIENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKHMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Peduiekc u pediexrtopHas ayra. besycioBHbele u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHast perymsiuuss ¥ SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M uesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3auMOCBsA3p HEpPBHOH U
SHIOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpaumnu

IToprper: U. I1. I1aBnoB.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHHUil», «CHUCTEMBI OpraHOB
IIO3BOHOYHBIX JKHBOTHBIX», «BHYTpeHHee CTpoeHHE HaceKOMBbIX», «TKaHM pacTeHun»,
«KopueBbie cucrembl», «CtpoeHue ctebnsa», «CTpoeHHE IJHCTOBOM IIAaCTUHKWY, «TKaHU
KHUBOTHBIX», «Ckener 4denoBekay, «lImmeBapurensHas cuctema», «KpoBeHOCHass cucremay,



«/IpixaTenpHasg  cucreMa», «HepBHas cucrema», «Koxa», «MbpllleyHas cuctemay,
«BploenurenbHas cucreMa», «DHIOKPUHHAS cucTeMay, «CTpoeHne Mblub», «MMMyHUTETY,
«KumeynomnonoctHsie», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruips», «CTpoeHHEe IUIaHapun», «BHYTpeHHEE CTpPOCHHE JOXKIEBOIO
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepHas cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOMIUXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HAaCEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUi, repdapuu pacTeHUH pa3HbIX OTIEINIOB, BJIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyJnoBaHUE Ui JIEMOHCTPAaLlMM IIOYBEHHOI'O M BO3AYIIHOIO TIMTAaHUS pacTEHU,
pacuierieHust KpaxMaia © OelIKoB ToJ JeiicTBueM (epMeHTOB, 00OpydOBaHWE IS
JEMOHCTPALIMH OIIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeIIbHBIX
JBUKEHUM, MOJIETIN FOJIOBHOTO MO3Ta pa3IU4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHSI OPraHU3MOB: OecIioioe (BKIIKYas BEr€TaTUBHOE) U 10JI0BOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3muHoxkenue. IlomoBeie kneTku, winm ramersl. Meio3. Craaun Mmeio3sa.
IToBenenne xpomocom B Menose. KpoccuHrosep. bronornueckuii cMbIC Mel03a U ITOJIOBOIO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButve. l'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CrmepmaroreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpeHHE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTrUs — HayKa O Pa3BUTHU
opranu3moB. Mopghocenes — 00Ha u3 enaguwvix npoobaem smopuonocuu. Konyenyusa mopgocenos
u mooenu mopghocenesa. Ctaaun sMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JATyIKH). Jpobnenue.
Tunsl npoGnenus. [emepmunuposannoe u neoepmunupogannoe opodnenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOJIEHUS MIIEKOMUTAIONUX. 3apOJBIIIEBbIE JIMCTKU (TAaCTPYJIISALIMS).
3akylalka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3auMHOe BIUAHME YacTei
pa3BUBAIOIIETOCS  3apojbllia (IMOpHOHANBHAS HMHIYKIMA). 3aKiajJka IJJaHa CTPOCHHS
JKUBOTHOTO KaK pe3yJbTaT HEpPapXW4YECKUX B3aMMOJCHCTBHM TIeHOB. Bimnsaue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOLIEH CpPEIbI.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbHbIl mnepuon. Ilpsmoe u Hempsimoe
pasButHe. Pas3Butne ¢ Meramopdo3oM y O€CIO3BOHOYHBIX U ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro W HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPUPOJIE.
Tunsl pocta >XKUBOTHBIX. PaKTOpHl pEryisiMM pocTa >KUBOTHBIX W 4enoBeka. Cranun
MOCTAMOPHUOHANIBHOTO PAa3BUTHUSL y KUBOTHBIX M uesioBeka. [lepuosibl OHTOreHe3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUYECKUE MTPOIECCHI.

Pazmuoxxenne u passutue pacteHuid. ['amerodur u cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpasoBaHMe crop B Ipolecce MeHos3a. [‘ameroreHe3 y pacTeHUil.
OmiogoTBOpEeHNEe W Pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. JIBOHHOE OIJIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETyJIsLUN OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.



Tabnuuer u cxembl: «BereratnBHoe pa3MHOKeHHE», « TUIBI OECHOIOr0 pa3zMHOXKEHHS,
«Pa3MHOXeHUE XJIaMHUJIOMOHANb», «Pa3MHOXEHUE 5BIJIEHb», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue SHUIEKIETKM U CIEepMaTO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazButuey, «Pa3zBuTHE MANCKOTO
Kykayn, «Passurue capaHum», «Pa3Butue JIArymku», «/IBoHHOE OIUIOJOTBOPEHUE Y L[BETKOBBIX
pacteHuii», «CTpoeHHE CeMsSH OJHOJOJIbHBIX U ABYIOJBbHBIX pPAaCTEHUN», «OKU3HEHHBIM LUKII
MOPCKOM  KamycTbl», <OKWU3HEHHbIA LUKI MXa», <«KHU3HEHHBIM [UMKI [alnOpOTHHUKAY,
«OKW3HEHHBIN TUKII COCHBDY.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMATO30UI0B,
Mozeinb «L UK pa3BUTHUSA JISATYIIKI.

JlabopaTropHasi paGora «lI3yueHue CTpOEHMsSI TOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnueckas padora «BpisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIITUX PACTCHUN».

Tema 11. I'eneTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcrtopusi craHoBieHMsI U pa3BUTHsI IN€HETHKU Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHBIX Y4YE€HBIX B pa3BUTHH TeHeTuku. Paboter H. K.
Konsuosa, H. U. Basunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIE€IbHBIE
I€Hbl, aJbTEPHATUBHbIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA MPU3HAK, T'OMO3UIOTAa,
reTepo3uroTa, 4ucras JUHUSA, THOpuabl, reHoTun, ¢eHotun. OCHOBHBIE METOAbl TE€HETHKHU:
THOPUA0TOTHUECKUA, TUTOJOTUUYECKHM, MOJIEKYIISIPHO-T€HETHIECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. M. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Tabnuie! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUECKUX UCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. [lepBeiii 3akoH Menzaens — 3aKoH €IUHOOOpasus
ruOpuoB nepBoro mnokojeHus. [IpaBuno nomuHupoBaHuUs. BTopoil 3akoH MeHaens — 3akoH
paciuernienust npu3HakoB. LluTosornueckrie 0CHOBbI MOHOTHOPUIHOTO CKpelnBanus. ['unoresa
YUCTOTHI TAMET.

AHaIM3UPYIOIIEe  CKpEUIMBaHUE. [IpoMexxyTOUHBIN ~ XapakTep  HaCIEIOBAHMUS.
Pacuennenue npu3HaKkoB IIpU HENIOJIHOM JOMUHUPOBAHUH.
Jurubpunnoe ckpeuBanue. Tpetuil 3akoH Menaens — 3aKkOH HE3aBUCHUMOTO

HaclieI0BaHMs pU3HaKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPEIIMBAHUS.

Cuemiennoe HacnenoBanue npu3HakoB. Pabotsr T. Moprana. CrienieHHoe HacleI0BaHHe
I€HOB, HapYyILIEHUE CLETUICHUS MEXly TeHaMHi. XPOMOCOMHAsl TEOpHUsl HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OINPEICICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHblii moi. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIJIEHHBIX C TIOJIOM.

I'enotun kak wnemoctHas cucrema. llneorpomnuss — MHOXKECTBEHHOE IEHWCTBUE TIEHA.
MHoOXeCTBEHHBIN ayuienu3M. B3auMopeiicTBue HeayuleNlbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonumepust.

['eHeTnuecknii KOHTPOJIb PpAa3BUTHSl PACTEHUM, JKMUBOTHBIX M YEJIOBEKa, a TakKXe
(U3MONOTHYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKuud. ['eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3MH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne acleKThl KOHTPOJIS U M3MEHEHUS HaclleICTBEHHON MH(OpMAaIK B
MTOKOJIEHUSX KJIETOK M OPraHU3MOB.



JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuipl u cxemsl: «llepBblif 1 BTopoil 3akoHbl Menaensa», «Tperuii 3akoH Menuens»,
«AHanu3upymrllee ckpemuBanuey, «Hemnonnoe noMuarpoBanne», «CLEIUIEHHOE HACIEOBaHUE
MIPU3HAKOB y Mpo30duibl», «I'eHeTuka monay, «Kapuorumn denoBekay, «Kapruotum Apo30Qpuib,
«Kapuortun ntune», « MHOKECTBEHHbIN ajlIenn3My», «B3anmMoaeiicTBre reHoBY.

O6opynoBanue: MOJAETH JJIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pasus THOPHUI0B TEPBOTO
MOKOJIEHUSI U PACILEIJICHUS NPU3HAKOB, MOJEIb ISl JEMOHCTPAlMU 3aKOHA HE3aBUCHUMOIO
HacJe0BaHUs MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIEA0BaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunay.

IpakTuyeckass padora «/3ydyeHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «l3ydeHue pe3ynpbTaTOB AUTHOPUAHOTO CKPEIIUBAHHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BiaumopeiictBue reHoruna u cpeabl npu ¢dopmupoBanuu (eHotuna. M3MeHYHMBOCTH
npu3HakoB. KauecTBeHHBIE W KOJWYECTBEHHBIE  TpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanmonHass U3MEHUYUBOCTh. Pollb cpenpl B (DOPMUPOBAHUH MOIUDUKAIMOHHON
u3MeHunBocT. Hopma peakuuu mpusHaka. BapuannoHHBINH ps ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

'eHoTunuueckass wu3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUIMYECKON M3MEHYUBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KoMb6uHaTtuBHast U3MEHUMBOCTh. Meiio3 U MOIOBOW MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETHYECKOTO Pa3HOOOpa3us
B IIpeJiesIax OJHOTO BHU/A.

MytarmonHasi M3MEHYMBOCTh. BHIBI MyTanuid: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W HMHAYUUMPOBAHHBIE MYTallUM. SIAepHBIE M LUTOILIA3MAaTHYECKUE MYyTalUu.
CoMaruueckre W TOJOBbIE MyTanuu. [IpudrHBI BOSHUKHOBEHMSI MyTanui. MyTareHsl U UX
BJIMSHHE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HaciuenctBeHHoi wusmeHunBocTd (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HaCJEACTBEHHOCTb.

Onueenemurxa u 3NUEHOMUKA, POb SNULEHEMUYECKUX (PaKmopos 6 HAcCIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuubr u cxembl: «Bumgbl u3MeHUMBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMOuHaTHBHAST ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogoTrBopeHue»,  «l eHeTHdeckue
3a0071€BaHUs YeIOBEeKay, «Bumbl myTammii.

O6opynoBanue: XHUBbIe M TepOapHbIE HSK3EMIUIIPl KOMHATHBIX PACTCHHH, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopuasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAITMOHHOMN
W3MEHUYHUBOCTH. [locTpoeHne BapHaIllmOHHOTO psAJia U BApUAIMOHHOW KPUBOI».

IIpakTuyeckas padora «Myrtauuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENaparTax)y.

Tema 14. I'eneTuka 4esoBeka

Kapuotun uenoBexka. MexayHapoaHas MOporpaMma HUCCIEAOBAHHUS TE€HOMa YEJIOBEKa.
Metoapl M3y4eHHUS] TEHETUKH YEJIOBEKa: TCHEATOTHYSCKUN, OJM3HEIIOBBINA, ITATOTCHETUYECKHM,
MONYJILIMOHHO-CTATUCTUYECKUN, MOJIEKYJIIpHO-TeHeTuueckuil. COBpEMEHHOE OIpeaeieHIe
TE€HOTHIIA: TOJHOT€HOMHOE CEKBEHUPOBAHNE, FTEHOTUIIMPOBAHKE, B TOM 4YHcie ¢ momotbto [TIP-
ananuza. HacnencrenHbie 3a0051eBaHus YelloBeKa. | eHHbIE 1 XpPOMOCOMHBIEC OOJIE3HU YETIOBEKA.
boniesHn ¢ HaciencTBEHHOW NPEeapacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKH B



NPEJOTBPAILICHUH U JICUCHUH TEHETHYECKHX 3a00JeBaHUU YeloBeKa. MeIMKO-TeHETHYECKOe
KOHCYNbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOr0 Ipy3a». DTUUECKUE aCIEKThI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUs TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOpbl MOBBIINIEHHON YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKawlled cpeasl. l'eHernuyeckas IpeapacroaoKeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumpr u cxempl: «Kapuotun uenoBekay, «MeToAbl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a00JI€BaHUS YCITOBEKA.

IIpakTnyeckas padora «CoCTaBJICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Centekuusi OpraHusMoB

JlomecTrkanuss M CeleKIUs. 3apoKACHHE CeJIeKIUU U AoMmectukaunuu. Yuenue H. U.
Basuiosa o LleHTpax mporCcXoXACHUsI 1 MHOT000pas3us KyJbTYPHBIX pacTeHuil. Ponb cenexmu
B CO3JaHUM COPTOB pacTeHUW M NOopoA KHUBOTHbIX. CopT, mnopojaa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HacieACTBeHHOM m3MeHunBocTH H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM PaboTHI.

MeTtoapl cenekiMOHHONM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUYaIbHBIN.
Oranbl KOMOWHAIMOHHON cenekiuu. VcnbiTaHne mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA B OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboTel. PamnanvoHHbd U
XUMHUYECKUI MyTareHe3 Kak MCTOYHMK MYyTallMid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHBIX JHK s
MIOJIyYEHUSI UCXOJHOI0 MaTepuaia JUisl CEIEKLNN.

[lonyuyenne mnonumuionnoB. BayTpuBuaoBas rulOpuauszauus. bauzkopoacTBeHHOE
CKpelIBaHue, Ui UHOpuauHr. HepoacTBeHHOE CKpeluBaHue, UM ayTopuauHr. ['ereposuc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas rudpuau3anus.
IIpeononenne Oecrogusi MEXBUAOBBIX THOpUAOB. JlOCTH)KEHUS CENeKIUM pacTeHud u
XKUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe M H3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M UX JHUKHX
poluyel s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOX03IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpasieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs. CYUWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX udel u
NnepcneKmueHbX MexHoN02Ul.

JdemMoHcTpanuu

[Toptpersr: H. U. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTMUECKHUX pSJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEeKIUN»,
«Otnanénnas rudpunuzamnusy», «Myrarenes.

JlabopaTopnasi padora «/3ydeHHe COPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAILIHUX
AKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUU PACTCHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJIBI M JOCTUXKEHHUS CENEKIMU PACTEHHN M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO3SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. bUOTeXHOJIOTUS U CHHTETHYECKast OMOJIOTHA

OOBEKTHI, HCHOJB3yeMble B OMOTEXHOJIOTUH, — KJIETOUHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepHCTHKa. TpaaulvoHHas OHOTEXHOJNOTHs: XJeOoIeyeHue,



MOJTyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoobuonornueckuii cuure3. OOBbEKThI
MHUKPOOHOIOIHYECKUX TexHOonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  W3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJbIO MOIYYECHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTPEUAIOIINECs B MPUPOIe OMOCUHTETHYECKHUE ITYTH.

Knerounas nexkeHepusa. MeTonbl KyJlbTypbl KJIETOK M TKaHEW PAaCTEHUM M JKUBOTHBIX.
Kpunobanku. Comaruueckas TuOpuaM3anus M COMaTHUYECKH »MOpuorenes. lcmonp3oBanue
raluIoOnIoB B CEJIEKLUUU pacTeHUil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoeanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyure. VICKycCTBEHHOE OIIOAOTBOPEHHUE.
PexkoHCTpyknMs SIMLIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIaHTaUuu sIep
KIETOK. Texwonocuu 0300po6nenus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHas1 U IeHHas MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAaHUE
pexombunantueix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTUXKEHHUS W TEPCHIEKTUBBI
XPOMOCOMHOM U TE€HHOM HWHXXEHEPUHU. OKOJOTMYECKHUE M ITHUYECKHE NpoOJieMbl TI'€HHOMU
UHXCHEPUHU.

Menunuackue onorexnonorun. [loctrenomuas mudposas menuimaa. [TIP-nquaraocTuka.
MeTab0a0MHBIN aHaIN3, TCHOLEHTPUUECKUI aHaINU3 IPOTEOMa YeI0BEeKa JJIsl OLEHKU COCTOSHUS
ero 310poBbd. lcmonb3oBaHME CTBOJIOBBIX KJeTOK. TaprerHas Tepanusi paka. 3D-
OvonH)XeHepust s pa3paboTKu  (PyHIAMEHTAJIbHBIX OCHOB MEIMUUHCKUX TEXHOJOTHH,
CO3/1aHHS KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOIMH TpEXMEpPHOro OWONPUHTHUHIA U
ckadonanHra Ui pelieHus 3a7ad NepcoHaAIN3UPOBAHHON METUIIMHBI.

CozaHue BEKTOPHBIX BakKLMH C LEJIbI0 OOecreyeHus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycTaHoBieHue MOJIEKYJISApHBIX MeXaHW3MOB (yHKuuoHnupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmupr u cxembl:  «/crnonb3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXXEHEPUs».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKeKypens «buorexHomorus — BaxHeas npou3BoIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOIUOHHBIX IPEACTABJIEHUI B 0M0JI0TUN

OpomonronHas Teopust Y. JlapBuHa. [Ipennoceuiku BOSHUKHOBEHUS JapBUHH3MA. JKHU3HB
U Hay4Has nesrenbHocTh Y. JlapBuHa.

JIBuwkymue cuibsl dBodonuu  BuioB 1o Y. JlapBuHy (BBICOKass WHTEHCUBHOCTH
pa3sMHOXEHHUsT OpPraHM3MOB, HACJIEACTBEHHAs H3MEHUMBOCTh, OOpbba 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunreTudeckor Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi IBOIOLUU.
CoBpeMeHHas HBOJIIOLIMOHHAS Onosiorus. 3HayeHHe SBOJIIOIMOHHON TE€opuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpaumnu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosbe, Y.
Hapsun, C. C. Yerepuxos, U. U. llImansraysen, J[x. Xonnein, /. K. benses.

Tabmuuer u cxemsl: «Cucrema xuoit npupoasl (no K. Jlunnew)», «JlectHuna *uBbIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMHUPOBAHUS TMPHUCIOCOOIECHUNH y pacTeHUH U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbl O0ppOBI 3a cymiecTBOBaHue», «llopoasl romyOei», «MHoroobpasue



KYJIBTYpHBIX (popM KamycTbl», «I1opoabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX
BunoB (nmo Y. [lapBuny)», «Cxema COOTHOLICHMS IBMXKYIIHUX CHJI 3BOJOLUNY», «OCHOBHBIE
II0JIO)KEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUN.

Tema 2. MUKpO3BOJIIOIHS U €€ Pe3yJibTaThl

[lonmynsimus kak 3aeMeHTapHas eAuHuLa 3BosolMHU. COBpEMEHHBIE METOJbl OLEHKU
TEHETHYECKOro pa3sHoOOpa3ys U CTPYKTYpbI NOMyJsuid. MI3MeHeHne reHo(oH1a MOMyIIsILUN KakK
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIEHHME. 3aKOH IeHeTudeckoro pasHoBecust Jlx. Xapau, B.
Baiin6epra.

OneMeHTapHble (AKTOPHl (ABIKYIIME CHJIBI) JBOJIONMH. MyTallMOHHBIA MpoIecC.
KomOunaTuBHass u3MeHUuBOCTb. [lpeli reHoB — cilyyaiiHble HEHAIpaBICHHbIE W3MEHEHMs
qacToT ayviened B momynsuusx. DddexT ocHoBarens. Igghexm OymwvlLiouH020 20pAbIUKA.
CHuoicenue 2enemuuecko2o pazHoodpaszus. npudunel u cireocmeus. Illposaenenue s¢ghgexma
opetigha 2eHos 6 Oonvwux u manvlx nonyaayusx. Murparuu. M3oismus mOMyINsIIUi:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHMoIoruueckas (penpoayKTUBHAs).

EctectBeHHblll 0TOOp — HampaBisitolmuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOI'O
oTOopa: IBWXKYUINH, CTaOWIM3UPYIOUINH, paspeiBaromuii (au3pyntuBHbI). [lonoBoit otOop.
Bo3HUKHOBEHUE U 3BOJIIOLUS COLUATIBLHOTO [TOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pPe3yJbTaT MHUKPOAIBOIIONMU. Bo3HUMKHOBEHHE
pUCIIOCcO0IeHUI y opraHu3MoB. ApomMopdo3bl 1 uanoanantanuu. [Ipumepsr nprcrnocodneHui
y OpraHusMoB: Mopdosiornyeckue, (Qusnonornyeckue, OUOXUMHUYECKUE, IIOBEJCHUYECKHE.
OTHOCHUTENBHOCTD PUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIIOLMH.
WM3omsmus — wimtoueBoil aktop BugooOpaszoBanusa. Ilytm u cnocoObl BHI000pa3oBaHUS:
ajionatpudeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (SKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuansanys). JJIMTenbHOCTh 3BOIIOUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOmtonMoHHOM Ounosiornn B pa3paboOTKe HAy4yHBIX METOJOB COXpPaHEHUs
6uopazHooOpazus. MUKPOIBOIIONMS W KOIBOJIOLUSA MApa3sUTOB U HMX X03s5ieB. MexXaHH3MbI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemoncTpanuu

[Toptpersr: C. C. YetBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTHY, «[lomyssSIOHHas CTPYKTypa BUAa»,
«CxemMa mposiBIeHMs 3akoHa Xapau—BaiinOepra», «/IBHKyliMe CHJIBI  3BOJIIOLIMM,
«OKoJOTMYeCKasi W30JALUs TOMYIAUUid ceBaHCKOM ¢openny», «l'eorpaduueckass H30JIALUSL
JUCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomysiuonHble BOIHBI YHUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYIIIECTBOBAHUE, «naycTpuanbHbIid MEIIAHU3M, «KuBbie HACKOITAEMBIEY,
«IloxpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >XUBOTHBIX,
«Pusnonoruueckue agantauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIbHOCTDHY,
«Kputepun Buna», «Bunsl-aBoitHukn», «CTpykTypa Buaa B 1npupoae», «CrocoObl
BUJ000pa3oBanus», «l'eorpaduueckoe BumooOpa3oBaHHe TPEX  BUJOB  JIAHIBILICH,
«KOJIOTMYECKOe BHJI000pa3oBaHue BUIOB cHUHUIL, «[lomumumonnsl pactenuit», «KamycTHO-
peneyHblid THOPUIY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIIMM HACEKOMBIX, Yyuela NTHIl U 3Bepel ¢
IPUMEPAMHU Pa3IMYHbIX MPUCIIOCOOJIEHUH, Yydesna NTUL] U 3Bepeil pasHbIX BHUIOB, repOapun
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BrIsiBlIeHHE N3MEHUNBOCTH Y 0COOEH OTHOTO BUIAY.

JlabopaTopuasi pabora «lIpucmocoOneHusi OpPraHU3MOB U WX OTHOCHTEIbHAs
11eTIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJionHs U €€ pe3yJibTaThl



MeTtoapl n3yyeHust MakposBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBONIOLHH.
[Tepexonnbie popmbl U GUIOTEHETUYECKUE PSJIbI OPraHU3MOB.

buoreorpadpuueckue Metonsl usydeHus opomonud. CpaBHenue ¢uopbl U (payHbI
MaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emian. BUab-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKUE METOJbl M3YUYCHHUS 3BOJIOLUU.
I'eneTnyeckue MeXaHHU3MBI 3BOJIOLMU OHTOI€HE3a U MOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.
I'oMosiornuHble ¥ aHaJIOrMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
reHeTUYEeCKnue, OWOXMMHUYECKHE M  MAaTeMaTH4YeCKHEe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
I'omosnoruunbie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIePEBHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOLHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBwWia) ABOMOUMU. [lpunyun  cmenvl  QyHKYuUll.
HeoOpatumocTs 3Bomtonnu. AnantuBHas paguainus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabnuubl U cxembl: «OUIOTEHETHYECKUN DS JIOMIANY, «APXEONTEPUKCY, «3BEPO3yOBIe
smepb», «Creronedans», «Punnogursr», «CeMeHHbIe MAanOpOTHUKNY, «buoreorpaduueckue
30HBI 3emin», «Jllpelid KOHTHHEHTOB», «PemukThl», «HauanpHbIe CcTaguu 3MOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE ¥  aHAJIOTHYHBIE  OpTaHbD»,
«PynumenTs», «ATaBU3MBI», «XpPOMOCOMHbIE HAOOpbHI YellOBEKa M MIMMMaH3e», «[JaBHbIE
HaMpaBlieHUs IBOMOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOIOLIUNY.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSKU HMCKOMAEMBIX OCTaTKOB OpPraHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, QHAJIOTHYHBIX, PYAUMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenne u pa3BUTHE JKM3HH HA 3emiie

HayuHble THIOTE3bl NPOMCXOXKIEHUS >KU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMMS.
JloHay4Hble TNpEACTaBICHUS O 3apOXKJICHUM >KU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camo3aposKJIeHUs KU3HU U e€ onpoBepkeHre onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
ITpoucxosxaeHne >ku3Hu U acTpoOnOoIoTHUsl.

OcHoBHBIE ATalnbl HEOpraHUueckoil 3Bosonuu. [TInanerapuas (reosorudyeckas) 3BOJIIOLMSL.
XuMHuecKkasi 3BONIONMS. AOMOT€HHBIH CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue noaumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a A. WM. Onapuna, rumote3a mnepBuuHoro OymboHa JIx. XomjaeliHa, reHeTuueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumoreza «mvupa PHK» V. TunGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

HUcropus 3emnm u Metonapl €€ wu3ydeHus. lckoraemble OpraHM4ecKHe OCTATKHU.
I'eoxponomorust u e€ Meronsl. OTHoOcuTenbHass W aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HavanpHble sTansl opranuuyeckoil somonuu. [losiBieHrne U BONIONMSA NMEPBBIX KIETOK.
Opomtonusl Metabonusma. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOTUIEHKM Kak aHajor MepBbIX Ha 3emuie cooOmiectB. CtpomaronuTsl. Ilpokapuotsl u
3yKapUOTBHI.

[Ipoucxoxaenne 3ykapuoT (cUMOMOTEHe3). DBOIIOIHOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tarbl SBOJIOIUH BBICIINX pacTeHuid. OCHOBHBIE apoMop(]o3bl pacTEeHUH.
Beixon pacrenunt Ha cymy. llosBiaeHue CHOpOBBIX pPacTeHUN M 3aBOCBAaHUE HMU CYIIU.
Cemennblie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OcHOBHBIE 3Tamlbl 3BOIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBhie XOpI0BBIC
XKHUBOTHBIC. JKH3Hb B BoJE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre aMpuOuid 1 penTUIIHid.



[IpoucxoxaeHne MICKOMUTAINMX ¥ NTUIl. [lpuHnun kmodyeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazButue xxu3HU Ha 3emiie 10 3paM U Mepuoaam: apxeu, mpoTepo30i, Maneo30i, Me3030M,
KaifHO30H. OOIas XxapakTepuCTHUKa KIMMaTra M TeoJIorMYecKux mpouecco. [losBreHue u
pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHUE: €r0 YCIOBHS W BJIMSHUE Ha Ta30BBIH
coctaB aTMOc(]ephl.

MaccoBble BbIMUpAHUSI — JKOJOTUYECKHE KPU3HUCHI mponuioro. IIpuunHbl U ciencTBus
MaccoBbIX BeIMHpaHUil. COBpeMEHHBI SKOJOTHYeCKHil Kpu3Hc, ero ocoOeHHoctu. [Ipobiema
COXpaHEHHUs OMopazHo00pasus Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHIUMNBI KIaccu@UKaUd OpraHu3MOB.
OcCHOBHBIE CUCTEMAaTUYECKHE TPYIITBI OPTaHU3MOB.

JdeMoHcTpamun

[Moptpersr: ®@. Peau, JI. Cnannanuaunu, JI. Iactep, . . Meunukos, A. . Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinep, I'. IOpu.

Tabmuubl u cxemsbl: «Cxema omnbita ©. Penny, «Cxema onbita JI. [lacTepa mo uzydenuto
caMo3apoJeHus xu3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «3Tanbl HeopraHnyeckon
sBoMOLIUNY, «I'eoxpoHosornueckas mikana», «HauaapHble 3Tambl OPraHUYECKOW IBOJIIOIIUN,
«Cxema oOpa3oBaHusi JYKapuoT MyTéM cuMOuoreHesa», «Cucrema >XHUBOW MPUPOJIBIY,
«Ctpoenue Bupyca», «ApoMopho3sl pacteHmit»y, «PuHMODUTEY, «OTHOKIETOUHBIC
BOJOpOCHN», «MHOIOKJIETOUHbIE BOJIOpOCHN», «Mxu», «l[lanoporHukm», «l'onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHA KHUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIXY», «lIpocTeitmuey», «Kumednononoctueiey, «llmockue dvepBu»,
«YneHnucronorue, «PBIOBI», «3eMHOBOIHBIEY, «IIpecMmbikaromuecs», «ITTHITBIY,
«Mnekonuraromue», «Pa3Buthe KU3HM B apXeHMcKoul dpe», «Pa3BUTHE KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BuThe KU3HM B MANECO30MCKOM 3pe», «Pa3BuTHE XKU3HU B
Me3030iCKOM 3pey, «Pa3BuTue KHW3HM B KaWHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPay.

O6opynoBanue: repOapuu pacTEHUN pa3TUYHBIX OTIEJNOB, KOJJIEKIMH HACEKOMBIX,
BJIQXXHBIE TpenapaThl KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM WIJTIOKOXKHUX, CKEJIEeTHI
MO3BOHOYHBIX JKMBOTHBIX, 4Uyudeja NTUILl U 3BEpEeH, KOJUIEKIIMH OKaMEHEJIOCTEW, IOJIE3HBIX
HCKOIIA€MBIX, MYJISIKU OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryanbnas sgadoparopHasi padora «MogenupoBanue onbiToB Mumiepa—tOpu no
M3y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPraHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(epe».

JlabopaTtopHasi padora «/I3ydyeHre M OINHUCAHME HCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHU3MOBY.

IIpakTnuyeckass padora «3yueHne ocoOEHHOCTEH CTPOEHUS pacTeHUH pPa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOTreHe3

Pazgensl u 3agaun anTponosiorui. MeTopl aHTPONOJIOTUH.

CraHOBIIEHHE TPECTABICHUNA O TMPOUCXOXKICHUU YEJIOBEKA. Penuruno3Hsie BO33pEHHS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxonctBo uenoBeKa ¢ KUBOTHBIMH. (CHCTeMaTH4YecKOe TIOJIOKEHHE YeJIOBEKa.
CBueTenbCcTBa CXOJCTBA 4YEJNOBEKA C JKUBOTHBIMH: CpPaBHHTEIbHO-MOp(doIoruueckue,
sMOpuoNIoTHYeCKUe, (U3HOIOro-OMOXUMHYECKHUe, MoBeAeHYecKue. OTiIMyus 4YeloBeKa OT
XKUBOTHBIX. [IpSIMOX0XK/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIbHON CUCTEMBI.

HBwxkymme  cwibl  (pakTopel)  aHTpomoreHe3a:  OWOJIOTHUYECKHE,  COIMAIIBHEIC.
CooTHo1ieHrne OMOIOTMYECKUX M COLUAIBHBIX (DAaKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaaUM aHTpoIoreHe3a. PaHHue yenoBekooOpasHble 00€3bsHBI (IIPOKOHCYIIHI)
Y paHHHE MOHTUBI — O0IIKeE MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONMUTEKH —



JIBYHOTHE IpenKkH Jiroaeu. YenoBek ymenbld, epBble U3rOTOBIECHUsS Opyaui Tpyna. Yenosek
MPSMOXOJISAIIUN M TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reinens0eprckuii —
00K TpeOK HEeaHIePTAIbCKOTO YEJIOBeKa U YeJIOBEeKa pa3yMHOro. YelloBeK HeaHJepTalbCKuit
Kak BHJI JIIOJEH XOJOIHOIO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOIO THIA, JIEHUCOBCKUMI
YeJI0BEK, OCBOCHHE KOHTHUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

DBOJNIONUS COBPEMEHHOIO uenoBeka. EcTecTBeHHBIN OTOOp B MOMYMSALHUAX YeJIOBEKa.
MyTanuoHHbIH npouecc U noauMopdusm. TlonyasuoHHbIe BOIHBI, Apeiid) reHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYJSIUAX COBPEMEHHOT'O YEJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJio-HerpouiHas (SKBaTOpHalibHAsH), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTM pacCeleHWs 4YeloBeKa IO IulaHere. EnuMHCTBO 4yenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh 4YenoBeKa K  pa3HbIM  YCIIOBUSIM
OKpyKaromel cpeapl. Biusaue reorpaduyeckoit cpeapl u npeiida reHoB Ha MOP(HOIIOTHIO U
(bU3HOIOTHIO YeTIOBeKa.

MexaucuurianHapabie  MeToAbl B (pusnueckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHASI ~ QHTPOIOJOTUs M MAJCOAHTPONOJIOTHUSI  YEJIOBEUECKHX  MOIYJISIUM.
buoconmaneHple  WCclleqOBaHUA ~— NpUPOABI  4enoBeka.  McecinegoBaHue — KODBOJIOLUU
OHMOJIOTMYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JdemMoHcTpauuu

IToptpetsr: Y. Jlapsun, JI. JIuku, . . Poruackuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeToasl aHTPOMOJOTUH», «[ OJIOBHOW MO3T  4YEJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIllME€ CHUJIBI aAHTPOINOIEeHe3a», «IJBOJIOLUOHHOE JPEBO YEJIOBEKaY,
«ABcTpasionuteky, «HenoBek ymensii», «HenoBek npaMoxoasamuin», «JleHuCOBCKHUI YeT0BEK»
«Heanpepranbup», «KpoManboHIb», «Ilpeaku uenoBekay, «ITambl SBOIOLNUM YEIOBEKA,
«Pacsl yenoBeka.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, IPEIMETOB MaTepUalbHON KYJIbTYpPhl IIPEIKOB
4eJoBeKa, penpoaykuuu (¢pororpaduu) KapTUH C MHQPOJIOTMYECKUMH U Oubieiickumu
CIOKETaMH MTPOUCXOXKACHUS YelloBeKa, poTorpaduu HaxXoJI0K MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Uepelna 4es0BEKa M 4Yepena LIMMIIaH3€, MOJENb KUCTH YEJIOBEKa U
KHMCTH IIAMIIaH3€, MOJIEIIN TOPCa MIPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne o0coOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IpakTuyeckasi padora «/3yueHne sKOJIOTHYECKUX afanTaliil YeTOBEKay.

Tema 6. OJxosorussi — Hayka 0 B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kaloulel cpeaou

3apoxaeHue W pasBuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznenst u 3agaun skonoruu. Casi3b
9KOJIOTHH C APYTUMHU HayKamH.

Mertoab! skonoruu. [loneBsle HaOMIONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MojienupoBaHue B 3KOJOTUH. MOHUTOPUHT OKPY)KAloOIIed Cpeibl: JOKaJIbHBIMH,
PErHOHANBHBIN U TTI00aTbHBIN.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHUM I YeJOBEeKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE Kak
OCHOBAa CBA3€H YeIOBEYeCTBA C INpuUponod. DOpMHUpOBaHUE DKOJOTMYECKOM KYIBTYpPHl M
9KOJIOTMYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pa3znensl skojgoruny», «MeTtonbl sKojorun», «CxeMa MOHUTOpPUHTA
OKPYKaIOILEH CPEABD.

JlaGoparopHas padora «/3yueHne MeTo10B YKOJIOTHUECKUX UCCIECTOBAHMINY.



Tema 7. Opranusmsl u cpea o0UTAHUS

Dkosnoruyueckre (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
9KOJIOTHYECKUX  (hakTOopoB:  alOmoTWyeckwe, OHOTHUECKHE, aHTpororeHuele.  OOmme
3aKOHOMEPHOCTH JCHCTBUA dKoJornueckux (aktopos. [IpaBuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtndeckue dakTopbl. CBET Kak 3KOJOTHUECKHH (akTop. [leficTBUE pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TIPYNIbl PAaCTEHUMH M MKUBOTHBIX IIO
OTHOLLIEHUIO K cBeTy. CurnaibHas poisb cBera. oronepuoausm.

Temmneparypa kak skomorudeckwii Qaxtop. [leiicTBue Temmeparypbl Ha OpPraHHU3MBI.
[TolikniioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. Ilpucnocobienuss pacTeHuid K MOJAEPKaHUIO
BogHoro Oananca. Kiaccudukanus pacteHuii mo OTHOUIEHHIO K Bone. llpucmocobienus
KUBOTHBIX K NU3MEHEHUIO BOJHOIO PEXMMA.

Cpenpl oOMTaHMsSI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MMOYBEHHAs, TNIyOWHHas
MOJIOYBEHHAS, BHYTPHOpraHU3MEeHHas. DH3UKO-XMMHYECKHE OCOOCHHOCTH cpell OOWTaHHS
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KH3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. BHemHrue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. Ilonstue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHuii: JaepeBbsl, KYCTapHUKH, KYCTAPHMYKH, MHOIOJETHUE TpaBbl, OJHOJETHUE TPaBbI.
XKuznennpie (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOCHHS 1 00pa3a KU3HU.

buotuueckne  daxktopbl. Buabl OMOTHYECKUX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazntusm, koomneparus, MyTyaan3M, KOMMEHCATU3M
(KBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3auMoaeWcTBUsS  (TOMHUYECKHUE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKHUX B3aWMOJICHCTBUH JUIS CYILECTBOBAHUS
OpPraHu3MOB B cpesie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpanuu

Tabmuupbl 1 cxembl: «IKkonorudeckue GakTopel», «CBETOBOM CHEKTPY», «IKOJIOTHUECCKUE
IPYNIBbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « T €NIOKpOBHBIE JKUBOTHBIEY, «XO0JIOIHOKPOBHbIE
KUBOTHBIEY», «DU3NOJIOTHYECKUE aJalTallMd >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puTMel», «OKu3HeHHbIE POPMBI pacTeHUt», «Ku3HeHHbIe (POPMBI KUBOTHBIXY,
«JKocHucTeEMa IUPOKOIMCTBEHHOIO Jeca», «IKOCHUCTeMa XBOitHOro jecay», «llemu nurtanus»,
«XumHu4ectBoy, «llapazutuzm», «Konkyperuus», «Cumonosy, «KommeHncanusm».

O6opynoBanue: repbapuu pacTeHUHW U JKUBOTHBIX, IPUCIIOCOOJIEHHBIX K BIUSHUIO
pPa3NUYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTeHusi, repOapud M KOJUIEKIIMM TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHHUH, OTHOCSIIUXCS K Trurpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHUs JAaHHBIX TPYIN, KOJUIEKLIMH KHBOTHBIX,
oOuTAIOUINX B pa3HbIX cpeAax, repOapuy M KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaAaroIInuX
yepTaMd NPUCHOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HHU, Tepbapuu u
KOJUIEKIIUM DPACTEHUH U SKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH KUBOTHBIX,
Y4YaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BrisiBiIeHHE MTPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopuasi pabora «BbIsSBICHHE TNPUCTIOCOONICHUH OpPraHU3MOB K BIIHSIHHUIO
TEMIIEPaTypPbI».

JlaGopaTtopnas pa0dora «AHaroMH4YecKHe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHU.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI



DKOJOTUYECKHE XapaKTePUCTUKH Momyisiun. [lomynsius kak OHoiornueckas cucreMa.
Ponbp HeogHOpomHOCTH cpenbl, Qu3nyeckux OapbepoB U OCOOEHHOCTEW OHOJIOTHH BHUJIIOB B
(bopMHpPOBaHNUN TPOCTPAHCTBEHHON CTPYKTYpHI NOMysIii. OCHOBHBIE TOKA3aTEIH MOMYJISIIUH:
YUCJIEHHOCTbh, IJIOTHOCTh, BO3pacTHas M IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpaLUsl.

DKoJyiornyeckasl CTpykTypa nonyiasauuv. OneHka 4YMCIEeHHOCTH nomyisuuu. /[mHamuka
MOMYJISAUUN U €€ peryisiuus. bBUOTHYECKHI MOTEHIMAN MOy, MoaenmpoBaHue JUHAMUKA
nonyimsauuu. Kpusesle pocta uyucineHHoctu nonyiasuuu. Kpusele BbDKMBaHMS. Perymsius
YHUCJICHHOCTH TONYJSIIUKA: pOJib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKoJoru4eckue crpareru BuoB (r- u K-crparerun).

[lonatue 00 »HKomormueckoil Hume Buaa. MecrooOutanue. MHOTOMEpHas MOZIETb
skoJsiornyeckor HumM Jx.M. Xaruuncona. Pasmepsl akosnornyeckoit Humu. [loreHnuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeaibl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUU.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTU TIOBEJICHUS M MUTrpalMil KUBOTHBIX. buonmornueckne uWHBa3UU
Yy>KE€POJIHBIX BUIOB.

JdeMoHcTpamun

[Toprper: Ix. Y. XaTunHCOH.

Tabnuiel U cxeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKHU MONysuny, «IpoctpancTBennas
CTpYKTypa monyisiuun», «Bo3pacTHble mnupamMuabsl nomyisiuun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM pa3IM4YHBIMM opraHuzmamu», «Monenb skosorndecko Humm JDx. U.
XaTYynHCOHA.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU JKUBOTHBIX.

JlabopaTopnas padora «I[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jko0rus coo0mecTB. IKOJIOTHIYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema Kak oTkpbiTas cucreMa (A. JIx. Tencnu). DyHKIUMOHATBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuornyeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B 3KOCHUCTEMAX.
KpyroBopor BeliecTB 1 NOTOK SHEPTUH B SKOCHCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. brioMacca n npoaykius. DKOJIOTHYECKHE MTHpaMUIbl
qucen, 6MoMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKIleccuu. IlepBUUHBIE W BTOPUYHBIE CYKIIECCUH U UX
MPUYMHBL. AHTpPONOTe€HHbIE BO3JCHCTBUS Ha cykueccud. KimMakcHoe cooOuiecTBo.
Bbropaznoobpasue 1 moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IDKocucmemvl MOpeu U OKEeaHos.
Dkocucmemvl myHop, 1ecos, cmenetl, NyCMbiHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuums wmexny
AQHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckas ¢uiopa u ¢ayHa.
CunaHTponu3ansi ropojckoil ¢ayHel. buonormueckoe U  XO3SHCTBEHHOE 3HAYECHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  ()OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
aKocucTteMax. Ponb kackaonozo s¢gexma u 6ud08-30uhukamopos (Kiuesvlx 6uoos) 6
@yukyuonuposanuu  dxkocucmem. llepeHOC HSHEPrMUM M BEIIECTB MEXAY CMEXKHBIMU
ASKOCUCTEMAMH. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA MW DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JAEHCTBUM.



Mexanusmol  8030eticmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, HONYIAYUOHHOM U IKOCUCHEMHOM YDOBHAX, OCHOBbl IKOLOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo00russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHCTEMa IMIMPOKOIUCTBEHHOTO JIECay,
«QKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTaHus (nmacTOMIHAs, JETPUTHAs)»,
«DKoJIOTUYECKasi MUpaMuJa Yuceln, « IKOJIoruueckas nupamuia 6uoMacch», « IKOIOrHuecKas
nupampa sHeprun», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccraHoBieHHE
Jeca moclie TMoxapa», «IKocucTeMa 03epay, «ArpoueHo3», «KpyroBopoT BELIECTB U IMOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMM HACEKOMBIX, yydyena MTUI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U JUKOPACTYLINX PACTEHUMN, aKBAPUYM KaK MOJIENIb 3KOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBDY.

JlabopaTopHas padora «/3yueHue pasHOOOpa3us MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX HIKOCHCTEMAaX).

IKCKYypeusi «IKCKypcHs B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcHus «IKCKYpPCUSI B arpO’KOCUCTEMY (Ha TMOJI€ WK B TEINTUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmennmanerapHas obosiouka 3eMiid, TJ€ CYIIECTBYET WM CYIIECTBOBaja
xu3Hb. Pa3Butue npencrasienuit o buocdepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnanackoro o
o6uocgepe. Obmnactu 6uochepsl u €€ cocras. JKupoe BemecTBo Ouoceps! U ero PyHKINH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouochepbl. OcobeHHoCcTH OHOchephl Kak ri00aabHON
sKocucTeMbl. Jl[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PutMuuHoCTh siBeHuit B 6uocdepe.

3oHanbHOCTh OHocepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/pa, XBOHHBIE
jeca, CMEUIaHHbIE U IMIMPOKOJINCTBEHHBIE JIECA, CTENN, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphs. Kimnmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKUUS OKMBBIX CHCTEM, OIEHKa MX pPECypCHOro IOTEHIHuana |
O6urochepHbIX PYHKIIHA.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepranckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emuny, «KpyroBopoT a3ora B npupoae», «Kpyrosopot
yriaeposaa B npupozae», «Kpyrosopot kucinopoaa B nmpupoae», «KpyroBopot BoAbl B IPUPOJIEN,
«OcHoBHBIE OuOMBI cymmn», «Knumarndeckue mosica 3emnu», «Tynapay, «Taiiray,
«Cmemannbii  jec», «lllupokonuctBenusii nec», «Crenby, «CaBanHa», «IlycTbIHS»,
«Tponuyeckuii jgec.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomas cpeaa

DKOJIOTHYECKUE KPU3WCHl W WX NpUYMHBL Bo3meiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHue BoAHOW cpenpl. OxpanHa
BOAHBIX pecypcoB. Paspyimienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME HA pAcTUTEIbHBIM M KMBOTHBIM Mup. OxpanHa
PaCTUTETBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoansie Tepputopun (OOIIT). borannueckue caabl U 300JI0THYECKUE
MapKu.

OCHOBHBIE IPUHILIMIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA M NpHUpoabl. PannoHanbHOE
MPUPOJIOTIONB30BAaHUE M COXpaHEHUE OMOJOTHYECKOro pasHooOpasust 3emnm. OOmue



3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIC OCIIEICTBHUS.

Pa3BuTHEe METOAOB MOHHUTOPWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccinedosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
9Hepeemuxke. buonozuueckoe paznoobpaszue u douopecypcuvl. Hayuonanvhvie ungopmayuortsie
cucmemvl, obecneuusaroujue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbunumayuy IKocucmem u cnoco6o8 6opbobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JdemMoHcTpanuu

Tabmuiet u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre TUApocepbl»,
«3arpsisHeHne  TouBbl», «llapHuKOBBIH  3pdexT», «Ocobo oxpaHSeMble NPUPOIHBIC
TeppuTopuny, «Mozaenu yrnpasisieMoro Mupa.

O6opynoBanme: (ororpaduu OXpaHSEMBIX pPACTEHUH ¥ IKUBOTHBIX KpacHOWl KHUTH
Poccuiickoit ®denepanuu, Kpacnoit KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycraHaBiMBaeT TpPeOOBAHHMSA K pPE3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
IpOTrpaMM CpeHEro o0IIero 00pa30BaHus: INYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpykType JMYHOCTHBIX Pe3y/lbTaTOB OCBOEHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEICHBI
CIIEAYIOIIME  COCTABIIIONIME: OCO3HAaHHE OOyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
HWJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIPENEICHUIO,
Hanuuue momueayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe paszeumue BHYTPEHHUX
yOexIeHU JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JICATENIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPHUCYUIUMHU  CUCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMUYECKOW  KYIBTYPHI,
CnocoOHOCMU cMasumy 1IN U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOECHHUS MPOTrpaMMbl 110 OMOJIOTHH JOCTUTAIOTCS B €AUHCTBE
y4eOHOW U BOCIUTATENBHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COIIMOKYJbTYPHBIMUA, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUjaMH M HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHs, PA3BUTUs BHYTPEHHEW MO3ULMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IMOKOJIEHHUIO, B3aUMHOI'O
yBaXEHMs, OEpeKHOro  OTHOIIEHHWS K  KyJbTypHOMY  HAaCIE€OUI0O U  TpajulusiM
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, NpUpOIE U OKPYKAIOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro rnpeaMera «broaorus» JoMKHBI OTpaXxkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlMii, IO3UTUBHBIX BHYTPEHHHUX
yOeXIEHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO  OOIEeCTBa,
pacuIMpeHye KM3HEHHOI'O ONBITA M OIBITa ACSITEIBHOCTH B IPOLECCE PEalN3allid OCHOBHBIX
HalpaBJIEHU BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLMU OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0o OOIIEeCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH AEATEIHHOCTU MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BBITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO TO3MLHMIO [0 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE yYUTBIBATH B CBOMX JCWCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJIeH ¢ pa3HBIMU yOEXKIECHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4eOHBIX,
MO3HABATENbHBIX M HUCCIEAOBATENbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOUIEHUSI K MHEHUIO
OTIIOHEHTOB MPHU 00CYXIEHUN CIOPHBIX BOIPOCOB OMOJIOTHUECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA, YBAKCHHSI K
CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoawHO#, ropAaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACIEIAUI0 M MaMATHUKAM IPUPOJHI,
JNOCTHKEHMSM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;



CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBICHHUE U Pa3BUTHUE
OMOJI0TUH, TOHUMaHMSI 3HaU€HUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB IPUPO/IbL, B dKU3HU YETIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIHUTENSM, CO3JaHUI0 CEMbHM HA OCHOBE
OCO3HAHHOTO TPHUHATHS [IEHHOCTeH CEeMEWHOU >KM3HU B COOTBETCTBUU C TPAIUIUSIMHU HAPOJOB
Poccuu;

4) 5CTeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE SYMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIISTH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHS  KYJBTYPbI  310pPOBbS H
AMOLUMOHAJIBLHOTO 0JIArONOIyYHs:

MMOHMMAaHUE U peain3alus 3JI0pOBOro M 0€30MacHOro 00pasa >KM3HU (3I0pOBOE MUTAHUE,
COOIOICHNE TUTUEHUYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI U OTIbIXA,
peryispHas (QuU3NYECKash AaKTHUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHUE I[[EHHOCTH TIPABWJI WHIAMBHIYAIHHOTO M KOJUICSKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS ATKOTOIIA,
HapKOTHUKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTHBHOU JICITEITLHOCTHA TEXHOJIOTHUECKOHN M COIMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMONHITH  TaKYHO
JeSTEIILHOCTD,

HMHTEpEC K pa3iuyHbiM cepam mpodeccrnoHalIbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BRIOOP Oymyiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUH BCel
KU3HU;

7) IK0JI0THYECKOT0 BOCTIMTAHUSA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpBI: MPHOOPETEHHE ONBbITA ILIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX IMOCIIEICTBUIN I OKPYKAIOIIEH CPEeIbI;

OCO3HaHHUeE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHs;

CIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaeMbIe MPU U3YYCHUU OMOJIOTHUM 3HAHUS M YMEHUS
IpU pEIIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM TMPUPOAOIOJIB30BAHUEM (COOIIOIEHNE
MpaBWJI TIOBEJICHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHCHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);



AKTUBHOE HEINPUATHE JECUCTBUM, MPUHOCAIIMX BpEH OKPYKAKOLIEH HPUPOIHOU CpeEXE,
YMEHHE NPOTHO3MPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS IPEANPUHUMAEMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE€ Pa3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, 3KOJOTMYECKOW KYNIbTYpPBI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM  HANPABICEHHOCTH, YMEHHA pPYKOBOJACTBOBAaTHCS HMH B
[I0O3HABATEJIbHOM, KOMMYHHUKATHBHOM M COLUAIBHOM IPAaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAaKTUKH, OCHOBAHHOIO Ha JuUajlore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE A3bIKOBOI M UNTATEJIBCKON KyJIbTYphl KaK CPEICTBA B3aUMOAEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenu@uky OMOJOrMHM Kak HayKH, OCO3HaHMA €€ poid B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaroIeM
MHUpE KaKk O €JUHCTBE NpPUPOJbI, 4YEJIOBEKa U 0OllecTBa, B IO3HAHUM IPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpobdIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTUU Ul COBPEMEHHOW LMBUIM3ALMU: 0OeCHeueHUs
HOBOTO YPOBHSI Pa3BUTHUSl MEIHIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA MyTeH BbIXO/a U3 TI00aJbHBIX
HKOJIOTHYECKUX TMPo0IeM U obecrieueHus epexoia K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB YKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJOTMYECKUX 3HAHUM B IIEJIAX MOBBIIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOM TPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYyHKIIMOHAIbHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB II0O3HAHUS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS JUIsl aHaiuu3a U OOBSICHEHWS SBIICHUI
OKpY’KaloIIero MUpa M MNPOMCXOJAIIMX B HEM H3MEHEHHUH, yMeHHUe JeiaTb 0OOCHOBaHHBbIE
3aKJIIOYEHHST HA OCHOBE HAay4yHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HaHMS JJs pelIeHUus
po6JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHUE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIyY€HUIO HOBBIX 3HAaHMH MO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MerTanpeMeTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro mpeamera «BHOJOrus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXIIpeIMeTHBIC) O0IICHAYIHBIC TIOHSTHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienn(UKy METO/IOB MMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TPOLECC, CHCTeMa, Hay4dHbI (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeAOBaHNUEe, HAOIIOIEHNE, W3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHHUBEpPCaTbHBIC
y4ueOHbIC NeHCTBUS (TTO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITUBHBIE), 00CCIIEYNBAIOIINE
¢dbopMupoBaHre (QYHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBLHOW KOMIIETCHIIUH OO0YYarOIIUXCS;
CIOCOOHOCTh oOyyaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTHHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS W YHUBEpCAIbHbIC Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COIMAJIbHOW MPAKTHUKE.



B pesynprare u3ydeHus OMOJIIOTMM Ha YPOBHE CpeAHEro oomero oOpa3oBaHUS Y
oOyuarorerocsi 0OyayT chopMUpOBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHSA,
KOMMYHUKATHBHBIC YHUBEpCAJIbHBIE YyueOHbIE JEHCTBHS, pETYISITUBHBICE YHHMBEpCAJIbHBIC
yueOHBIE ICHCTBHUS, COBMECTHAS JICATEIIHOCTb.

MerarnpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPaMMbl CpelHero oOImiero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJ1ajieHNe YHUBEPCAIBLHBIMHM Y4eOHBIMH MO3HABATEIbHBIMH 1€iCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M aKTYaJM3UPOBaTh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BAaTh IPH OCBOCHWW 3HAHUN MNPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHanM3a,
CHHTE3a, CpaBHCHHUS, KJIACCH(PHUKAIMU, OOOOIIEHHS), PACKPBIBATh CMBICH OHOJIOTHMYECKHX
MOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATE CBSI3U C JPYTUMH IMOHITHSIMH ),

OIPENeNIATh IENU JCATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUU HX JTOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMU 1IEIISIMHU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TMOHITUS JJIsi OOBsSCHEHHS (AKTOB W SIBICHHHA KUBOH
TIPUPOJIBL;

CTPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIYKTHBHBIC, JCIyKTUBHBIC, 110 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI M 3AKJIFOUCHUSI,

MIPUMEHSATh CXEMHO-MOJICJIBHBIE CPEACTBA JJIsl MPEICTABICHHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHUN B M3YYa€MbIX OHOJIOTUYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYMUU PAa3HOTO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOIUXCS MaTepUalbHbIX
Y HEMaTepUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJbTATOB LEJSIM,
OLIEHUBATh PHCKH MOCIIEICTBUI IeSATEIHLHOCTH;

KOOP/AMHUPOBaTb W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEATbHOrO, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIaJIeTh HaBBIKAMU Y4eOHO-HMCCIEeI0BATENbCKON U MPOEKTHOM JEATeNbHOCTH, HAaBBIKAMU
paspenieHust nmpooyeM, CocoOOHOCTBI0O H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWCKY METOIOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B TO3HAHUS;

WCTIOJB30BaTh PA3JIMYHBIC BHIBI JESITEIBHOCTH IO TIOTYYCHHUIO HOBOTO 3HAHHS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYaIMsIX, B TOM YHUCIE HpU
CO3JIaHUH YYEOHBIX M COIMATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMU
MOHATUSIMHU B METOIAMU;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHbIE 33JaYd B OOpa30BATENbHOU JEATETBHOCTH U
KU3HCHHBIX CHTYaIUsX;

BBISIBJIATh TPUYMHHO-CIIEACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3ajady, BBIIBUTATh
THIOTE3y €€ pemeHHs, HaXOAWTh AapryMEHTHI U JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IMOJNYYCHHBIE B XOJE pEIICHHs 3aJadyd pPe3yJbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATh IPUOOPETEHHBIH OIIBIT;

OCYILIECTBIIAThH IIEJICHANIPABICHHBII TMOMCK IMEpPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCHOHAITBHYIO CPEy;

yMETh TIEPEHOCUTHh 3HAHMSA B  TIO3HABATENBHYIO M  MPAKTHYECKYI0  00IacTé
KHU3HENEATCITHHOCTH,



yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJEH, IpEAjiaraTb OPUTHHAJIbHBIE IMOAXOAbl U PpELICHHs, CTABUTh
MPOOJIEMBI H 3a/1a4H, IOMYCKAOIIUE ATbTEPHATUBHBIE PEIIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATLCS B PA3IUYHBIX MCTOYHHKAX HMH(MOpMANUU (TEKCTE y4eOHOro mocoOus,
HAy4YHO-TIOMYJISIPHOM JHUTEepaType, OMOJIOTMYECKUX CIIOBApSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHETE), aHATU3UPOBaTh MH(POPMALMIO paA3IUYHBIX BHAOB U (hopMm
MpeICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(dbopMyIMpoBaTh 3ampoChl W MPHUMEHSITH PA3IUYHBIE METOABl MPH IOUCKE U OTOOpe
Ouosornueckoi nHGopMaIuu, He0OX0AMMOH JIJIs BHITIOJIHEHUS Y4eOHbIX 3a/1a4;

MPUOOPETaTh OMBIT WCIMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATH ONTHMAIBHYIO (OpPMYy MPEACTABICHUS OHOJOTUIECCKOU
uHpopmanuu (cxeMsl, rpaduKy, TUarpamMmbl, TaOIUIbL, PUCYHKHU U IPYTOe);

WCIIOJIb30BAaTh HAYYHBIN S3BIK B KA4eCTBE CpEACTBA MNpH paboTe C OMOJIOTrHYeCKOU
uH(popManen: NPUMEHITh XUMUYECKUe, PU3NYECKUEe U MaTeMaTHYeCKHe 3HaKW W CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIQJICTh HABBIKAMHU pACIIO3HABAHWS W 3alIUTHl  HWHPOpPMAIMH, WHOOPMAIMOHHON
0€30MacCHOCTH TUYHOCTH.

OByajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMU:

1) oomenne:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BceX cepax >KU3HU, aKTHBHO Y4acCTBOBATh B JUAJIOTE
WM TUCKYCCHU TIO CYIIECTBY 0OCykIaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJIEHUSI OTHOCHUTEJIbHO BBIMOJHEHUsI TIpeajaraéMou 3ajad, YYHUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTUX YUACTHUKOB AMATIOTA WA JUCKYCCHH);

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIIEHUS, MOHUMATh 3HAUYEHHE COIMATbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUd, yMETh CMATYaTh KOH(JIUKTHI U
BECTHU MEPETOBOPHI;

BIIQJIETh PA3IUYHBIMU CrOcO0aMu OOIIEHUS M B3aUMOJEHCTBUS, MOHUMATh HAaMEPEHUs
JIPYTUX JIFOACH, MPOSBIISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyIHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh M UCIOIb30BaTh MPEUMYIIECTBA KOMAHJAHONH W MHIUBUIYAITbHOW PaOOTHI MpH
pelieHnr OMoJ0rndeckoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYMIOBBIX
(hopM B3aMMOJICHCTBYSI IPU PEIICHUH YUeOHOW 3a1a4H;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB
BO3MOYXHOCTEH Ka)JI0TO YJieHa KOJUICKTHBA;

MPUHUMATh 1I€TH COBMECTHOM JESTEIIPHOCTH, OPTaHW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUSA 10 €€ JOCTHUKEHMIO: COCTABIATH IUIAH JEUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHHH YJaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJOr0 yYaCTHHKA KOMAaHJbl B OOIIUN pe3yibTar
o pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTh HOBBIE MPOEKTHI, OICHUBATh UACH C IMO3WIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh IMO3UTUBHOE CTPATETUYECKOE TIOBEJACHUE B PA3IMYHBIX CHTYAIHsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaxeHHE, ObITh HMHUIIUATUBHBIM.

OBiaieHne YHMBEPCAJIBLHBIMH Pery/isiTUBHBIMU 1€ CTBUAMM:

1) camoopraHu3anus:



UCIOJIb30BaTh OWMOJOTMYECKUE 3HAHUS IS BBISABICHUS NTPOOJIEM M WX pEIICHUS B
KU3HCHHBIX M YUYCOHBIX CHTYaIIUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHUU LIEJIEBBIE U CMBICTIOBBIC YCTAHOBKH B CBOMX
JCUCTBUSAX M TOCTYNKAX T0 OTHOIICHHWIO K YKUBOHM TPHUPOJE, CBOEMY 3IIOPOBBIO M 3J0POBBIO
OKpY>KalOIINX;

CaMOCTOSITEIIFHO OCYILECTBIISATh TMO3HABATEIBHYIO JCATEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEILHOW JCSITEILHOCTH U
KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTABIIATH IJIAH PEUICHUs MPOOIEMBI C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH M MPEIIIOYTCHUH;

JaBaTh OLEHKY HOBBIM CHTYAIIHIM;

pacMpsATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (HOPMUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOHM APYIUIIMH B PA3HBIX 00JIACTAX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTb, OICHHBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEIBHOU pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YIHTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedIeKCHH
JUIsl OLICHKU CHTYAalluH, BIOOpA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHUS M0 UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MPUHUMATH ce0sl, MOHMMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACSITCILHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro YeJI0BeKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS COAEp)KaHUs yueOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha o0ecriedeHre NpopuIbHOTO 00yUeHHUsT 00yJatoIMuXCs
O6uosiornu. OHM BKIJIIOYAIOT: crenuHUUecKue A OHOJIOTWM HaydHble 3HAHMSA, YMEHUS U
CrocoObl JEMCTBHIM MO OCBOEHHIO, HHTEpPHpPETAlMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIBI
NESTeIbHOCTH 0 IMOJYYEHHIO HOBBIX 3HAHMN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)X€ B peaIbHbIX KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl IPEICTaBICHbI 110 ro/1aM
U3Y4YEHHUS.

[IpenMeTrHble pe3yibTaThl OCBOE€HUS YyuyeOHoro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJH OMOJOTUHU B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHMM 3aKOHOB TPHUPOJBI U
pelIeHny TpodiieM palMoHAIBHOTO IPUPOIONOIB30BaHUS, O BKIJIAJIE POCCUMCKUX U 3apyOeKHbBIX
yUYEHBIX B pa3BUTHE OMOJIOTUH;

BJIJICHUE CHCTEMOM OWOJIOTMUECKHUX 3HAHUM, KOTOopas BKJIIOYAET: OCHOBOIOJIATaollne
OuoJIOTHYeCKUe TEPMHUHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHM3M, MeTaboJIM3M, TOMEOCTas,
caMOperyJilts, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonorndeckue Teopuu (xierounas Tteopuss T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yaenust (H. Y. BaBuiioBa — o nieHTpax
MHOT000pa3usi U MPOMCXOXKACHUS KYJIbTYPHBIX PAacCTeHHUH), 3aKOHBI (eIUHOOOpa3Hsi MOTOMKOB
MIEPBOrO MOKOJICHHUS, pacIIeIIEHUs, YUCTOThI FaMeT, He3aBUCUMOro HaciefaoBanus . Menaens,



TOMOJIOTUYECKUX PSIAOB B HaclieqcTBeHHOW wu3sMmeHunBoctu H. W. BaBuiioBa), mpuUHIMIMBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMHU HAYYHOTO IO3HAHUS, HCIIOJIb3YEMbIX B OHMOJOTHYECKUX
HCCIIEIOBAHMX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0IEHUE, SKCIIEPUMEHT);

YMEHHE BBLACIATh CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, B TOM uucie OakTepuil, rpuOOB, paCTCHMUIA,
YKUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUH, KHUBOTHBIX U
YeJI0BEeKa, OMOJOTMYECKUX MPOLIECCOB: 0OMEHa BEHIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHus, aBTOTPOGHOr0 M TreTepoTpOo(PHOro TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, MeH03a, TaMETOreHe3a, SMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJCWUCTBUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABIMBATh B3aWMOCBSI3M MEXIY OPTraHOMAAMHU KJIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKIUSMU, MEX]y OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX U 4YellOBEKa M HUX (QYHKIHUSAMH, MEXIy CHCTEeMaMHU OPraHOB U HX
GyHKIMAMHU, MEXKIY dTamaMd OOMEHA BEIIECTB, ATAllaMH KIETOYHOTO LHKIA M KU3HEHHBIX
LUKIOB OPraHMW3MOB, OJTallaMd SMOPUOHAIBHOTO pa3BUTHs, TEHOTUIIOM M (PEHOTHIIOM,
¢dbeHoTUNOM U (pakTOpaMu cpenbl OOUTaHHS;

YMEHHE BBISBIATH OTIMYMTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE pPacTeHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMaTHUYECKHUX TPYIIIL;

yMEHHE pelaTh OWOJOTHYECKHE 33a7ayM, BBIBIATh HPUYMHHO-CIECICTBEHHBIE CBS3U
MEXIYy HCCIEIyeMbIMU OHOJOTHYECKUMH TIPOIECCAaMU U SIBICHUSMH, J€JIaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMM ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U MPaKTHYECKHE padOThl, COOMI0IaTh IpaBHUiia MPH
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0BAHUEM;

YMEHHE BBIABUTaTh TUIOTE3bl, MPOBEPSITb HX HSKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
(bopMynMpys LeNb UCCIe0BaHMsI, aHATM3UPOBATh MOJyYEHHbIE PE3YyIbTAThl U J1€1aTh BBIBOBI;

YMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, DKOJIOTHH U
MeIULMHE, MPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAy4HBIX OOLIECTB, U MYOJUYHO NPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHLINSAX;

YMEHHUE OLIEHUBATh J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
OMOJOTMM U MEIUIMHBI (KJIOHUPOBAaHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyayIIel mpodeccuoHaIbHON NeITeTbHOCTH B
obyacTi OMOJIOTUH, MEAUIIMHBL, OMOTEXHOJIOT MU, BEeTEpUHAPUH, CETbCKOTO X03SHCTBA, MUIIEBOM
MIPOMBIIIJIEHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HANpPaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OWOIOTHYEeCKOro oOpa3oBaHUS B
OpraHM3alMsIX CpeIHEro NpoheCcCUOHaIBLHOTO U BBICILIEr0 00pa30oBaHMUsL.

[IpenmeTHble pe3ynbTaThl OCBOGHHs ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(bOopMHPOBAaHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, B TO3HAHWU 3aKOHOB
IPUPOJBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEUYECTBA, @ TAKXKE B PEIICHUH BOIPOCOB
palOHaIBbHOTO MPHUPOIONOIL30BaHUsA, M B (OPMHUPOBAHMM ILIEHHOCTHOIO OTHOIICHUS K
npupoje, OOIIECTBY, YENIOBEKY, O BKJIQJE€ POCCHUHCKUX M 3apyOekHBIX YUEHBIX-OHMOJIOTOB B
pazBuTHE OMOJIOTUH;

yMEHHUE BJaJleTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OMpPEICNCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralpmux OHOJIOTMYEeCKMX TEPMHHOB M TOHATUN (BU,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoronMoHHas Tteopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopus sBoitonuu), ydeHus (A. H. CeBepuoBa — 0 myTsSX M HampaBJICHUSX
spomonnn, B.W. Bepranackoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (Muaumyma 1O. JIuOuxa,
9KOJIOTMUYECKOH MUpaMubl S3HEPTUn ), runoressl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHUE BIAJeTh OCHOBHBIMH METOJaMM HAy4yHOI'O II03HAHMSA, HCIOJIb3YEeMbIMU B
OMOJIOTUYECKUX HCCIIEOBAHMUIX JKUBBIX OOBEKTOB M DKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
HaOJI0ICHNE, YKCIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKHM AHTPOIOI'€HHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIICIATh CYLIECTBEHHbIE IPU3HAKU: BUAOB, OHOr€OLEHO30B, IKOCHCTEM U
Oouocdepsl, CTAOWIM3UPYIOIIET0, MABIKYIIETO W pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
aJUIONATPUYECKOr0 ¥ CUMIIATPUUYECKOI0 BUI000pa30BaHNUs, BIMSHUS ABHXKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOMIOLNHU, KPYTOBOPOTA BELIECTB U IIOTOKA SHEPIHU B HKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY IPOLECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIAaMHM aHTPOIOIr€HEe3a, KOMIIOHEHTaMH PAa3JIMYHbIX 3KOCUCTEM MU NPHUCIIOCOOJICHUSMH K HUM
OpTaHU3MOB;

YMEHUE BBISIBIIATh OTIMYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, MIPHUCIOCOOIEHHOCTh BUIOB
K cpene oOurTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIONIME apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JOKa3aTeIbCTBa POJCTBA OPraHU3MOB pa3HBIX CHCTEMaTHMYECKUX TpYIIIL,
B3aMMOCBSI3 OPTaHU3MOB M CpeIbl OOMTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsT MHOToo0pa3usi BHUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

yMEHHE pelaTh OWOJOTHYECKHE 33a7ayM, BBIIBIATh HPUYMHHO-CIECICTBEHHBIE CBS3U
MEXIy HWCCIEAYEMBIMH OHMOJIOTUYECKUMH TPOIECCAaMH W SBICHHSMH, JeJIaTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IMpaKTHYECKHE paboThl, COOJOIATh MpaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPATh HUX JKCIEPHUMEHTAIBHBIMUA CPEIICTBAMH,
(bopMynMpys LeNb UCCIIeI0BaHMSI, aHAJTM3UPOBATh MOJyYEHHbIE PE3YyJIbTAThl U J1€1aTh BBIBOBI;

yMEHHE y4acTBOBAaTh B Y4€OHO-HCCIIEOBATEIHCKON pabOTe MO OMOJIOTHH, HKOJIOTHU U
MEIUILMHE, MPOBOAMMOM Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO TNPEICTaBISATH
MOJTyYCHHBIEC PE3YyJIbTAThl HA YICHUIECKUX KOH()EPEHITUSX;

YMEHHUE OIICHMBAaTh THUMOTE3bl U TEOPHUH O MPOUCXOKACHUU >KU3HHU, YEJIOBEKa U
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
W3MEHeHul B buocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodecCuoHaIbHON NesTeIbHOCTH B
obmacth  OMOJOrMH, OSKOJOTHUH, IPHPOJOIOIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEIICKOTO XO3SIMCTBA, MUIIEBON IMPOMBINUICHHOCTH, YIIyOIATh
MO3HABATENIbHBIM HHTEpEC, HANpPaBJICHHbIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJODKEHHE OHOJOrMYecKoro oOpa3oBaHMs B OpraHM3alUsIX CpPETHEro
npodeccrnoHaIbHOTO u BBICIIIETO o0Opa3oBaHwUs.



Ne
n/

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpamMmmbl

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Koan4yecTBO 4acoB



buonorus xkak HayKa

JKuBbIe CHCTEMEI U UX HU3YUCHUC

buonorus kiaetku

XuMuueckas opraHusanys KJICTKHU

Ctpoenue u GyHKIMH KIETKH

OOMeH BelecTB U peBpalleHHe YHEPTUn
B KJIETKE

Hacnencteennas uagopmanus u
peanu3anus e€ B KIETKE

Bcero

10

KonTpoJsbHbie padoTsl

IIpakTi4a
ecKue
padoThI

0.5

0.5

bubnmnoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/10
butmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmoreka IJOK
https://lesson.academy-
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10

11

12

13

14

15

16

17

18

JKW3HEHHEBIN TUKIT KJIETKU

Crpoenue u GyHKIUU OPraHU3MOB

Paszmuoxxenue u Pa3BUTHUE OPraHU3MOB

I'eneTtuka — HayKa O HACJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHM3MOB

3aKOHOMepHOCTI/I HaCJICICTBCHHOCTHU

3aKOHOMepHOCTI/I HU3MCHYNBOCTH

I'eneTnka yemoBeka

Cenexuusi OpraHu3MoB

EI/IOTGXHOJ’IOFI/ISI U CUHTCTHUYCCKAasA
ouosorus

IIpomexxyTouHas arrecrarus.
TectupoBanue.

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

17

10

102

15

1.5

1.5

0.5

0.5

1.5

0.5

content.myschool.edu.ru/06/10
butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bub6nmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubnnorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
butnuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

bu6nmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10

Ne
n/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

11 KJIACC

Koaun4yecTBO 4acoB



3apoxACHUE U PA3BUTHE IBOIOIIMOHHBIX
MpeJICTaBICHU B OMOIOTHI

MHuKpPO3BOIIONHS U €€ PE3YIBTATHI

Makpo3BoitonHus U €€ pe3ysbTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
3emiie

HpOI/ICXO)KI[eHI/IC YCJIOBCKA — AHTPOIIOI'CHE3

Bcero

14

15

10

KonTposabHubie
padoTbI

IIpakTnn
YyecKue
padoThI

1.5

bubmmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11
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DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM C
OKpY>Karollel cpenon

7 Opranu3mel 1 cpesia OOUTaHHS

8 DKOJIOTHS BUJIOB U MOIYJISILIHI

9 DKoIoTHs CO00IIeCTB. DKOJIOTUIECKHE
CUCTEMBbI

10 buocdepa — rmobdanpHas skocucTema

11 YenoBek U OKpyKarolas cpena

12 PesepsHOe Bpems

13 [Ipomexyrounas arrecranus. TecTupoBaHUeE.

OBIIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

12

102

7.5

0.5

1.5

0.5

0.5

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bub6nmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubnuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/11
bubmmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/11
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Ne
n/

Tema ypoka

INIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanyecTBo 4acoB

JlaTa
usyue
HUSA



buonorus xak KOMIUIEKCHAsI HayKa U KaK 4acTh
COBPEMEHHOI0 00111eCTBA. 3HAYEHHE B IPAKTUUECKON
JEATeILHOCTH YeJIOBEKa.

JKussbie cuctembl 1 ux cBoiicTBa. CTapToBast
JIMarHOCTHKA.

ypOBHeBa}I opranusanus )KUBbIX CUCTCM

WcTopust oTKpbITHS U M3ydeHus KieTku. Knetounas
teopus. Monyns "Opranusanus NpeaAMETHO -
IpocTpaHcTBeHHOM cpenpl’ PIIB.

MeTobl MOJIEKYJISIPHOM M KJIETOYHOH OHOJIOTHH.
[IpakTnueckas padora Nel «3ydyeHue MeTo10B
KIJIETOYHOU Omonoruu (xpomatorpadusi, snexrpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)»
XuMHYeCKUH cocTaB KieTKU. [ pynisl sieMeHToB. Bona
U €€ POJIb KaK paCTBOPHUTEIS.

Bcero

KonTtpoan
Hble
padoThl

IIpakTnu
ecKHe
padoThbI

0.5

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa IIOK
https://lesson.academy-
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10

11

12

13

14

15

MuHepalibHbIC BEIIECTBA KIETKH, UX OMOJIOrHYeCKast
pob

OpraHuuecKkue BenecTBa KIETKH — OENIKH.
Jlaboparopuas pabota Nel «O6HapykeHne OETKOB C
MIOMOIIBI0 KAYECTBEHHBIX PEAKIIUI»

CaoiicTBa, knaccudukarms 1 QyHKIIUN OCITKOB.
Ctpykrypa 6enKoB, KiacCU(pUKALU.

Opranuueckue BelecTBa KJIETKH — yriieBoabl. O0muit
IUIaH CTPOEHUS, CBOIMCTBA, OMOIOrHYecKue PyHKIUH.

Oprannueckue BeniecTBa KJIeTk — Junuabl. CBONCTBA,
ouonornueckne Gpynkuuu. OOIMe cBOKCTBA
OMOJIOrMYECKUX MEMOpaH.

Hyxneunossie kucinotsl. JJHK u PHK. JIaGoparophas
pabota Ne2 «MccnenoBanne HyKIEMHOBBIX KHCIIOT,
BBIICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOB»

Crpoenue u pynkuun ATD. Ipyrue
Hykneosuarpudocdarsr (HTD)

Cexsenuponanne JIHK. MeTobl reHOMUKH,
TPAHCKPUIITOMUKH, MPOTEOMUKU. MEeTOIbI CTPYKTYPHOM
ouosorun. Moxayns "Jlerckue oOIecTBEHHbBIE
oowvenunenus" PIIB.

TectupoBanue no teme "XumMuyeckas opranuzanus
KIerku"

0.5

0.5

content.myschool.edu.ru/06/
10

bubmuoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
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16

17

18

19

20

21

22

23

24

THIBI KJIETOK. HpOKapI/IOTI/I‘ICCKaH KJICTKa

Ctpoenue sykapuoTudeckoit kietku. [Ipaktuueckas
pabota No2 «M3y4ueHue CBONCTB KIETOYHONH MEeMOpaHbD»

[ToBepXHOCTHBIN anmnapar KIeTKH

OpnomeMOpaHHbIe opraHou bl KieTku. [IpakTideckas
pabota Ne3 «M3ydyeHne qBUKCHHSI [IUTOTIA3MBI B
PaCTUTENBHBIX KIETKaX»

[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKUA: MUTOXOHJIPUH,
wiactuel. JlabopatopHas padora Ne3 «MccnenoBanue
IJ1a3MOJIN3a U JAETIa3MOJIN3a B PACTUTEIbHBIX KIETKaX»

HeMeM6p AHHBIC OpPTaHONU bl KJICTKU

Crpoenue u GpyHkiun sapa. TectupoBaHue 1o reMe
"Crpoenue u GyHKIIUU KIETKH"

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKapHOT.
JlabopaTtopHas padota Ned «M3yueHne CTpOCHHS KIETOK
Pa3IMYHBIX OPTAaHHU3MOBY

AccuMUIAIUS U TUCCUMIIIALIAS — JIBE CTOPOHBI
Metabonusma. Tumnel oomena BeniecTs. JlaboparopHas
pabota Ne5 «3yueHne KaTalIuTHYECKOM aKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH KaTajaasbl)»

0.5

0.5

0.5

0.5

0.5

10

bubmuoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10
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25

26

27

28

29

30

31

32

33

34

@epMEHTAaTUBHBIN XapaKkTep PeaKLUi KIETOYHOIO
MeTtabosm3ma. JlaboparopHas padora Ne6 «3yueHue
(epMEeHTaTUBHOTO paCUICTIIICHUS IEPOKCHIa BOJOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAaX)»

benku-akTrBaTOpHI U OCNKU-UHTHUOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH (PEpMEHTATUBHBIX PEAKIIMNA OT PA3IUUHBIX
(hakTopoB.

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

®otocunTtes. a3bl, NPOJYKTUBHOCTh, 3HAYCHUE
¢dorocuHTe3A.

Xemocunres. Jlaboparopnas padota Ne7 «CpaBHeHHe
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlabopaTtopHas padota Ne8 «CpaBHEeHHE TIPOIIECCOB
OpOKEHUS U JBIXaHUS»

AspoOHBIE OPraHU3Mbl. JTalbl SHEPTETHUECKOTO
obmeHa. [ nukomnus.

DHeprusg MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3
AT®: padora nporoHHOi AT®-cruHTa3bI

Peakuuu marpuunoro cunresa. [Ipunuumn
KOMIUJIEMEHTAPHOCTH. [ '€HeTHYeCKH KO/, €ro CBOMCTBA.

Tpanckpunuus — marpuusbiii cuate3 PHK. [IpuHnnmne:
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TPaAHCKPUIILIUU.

Tpancnsus u e€ stansl. Y cioBus OMocuHTE3a OeIKa.

KonupoBanue amuaokuciaor. Pons pubocom B
OnocuHrese OeKa

OpraHI/ISaHI/IH réHoMa y nNpoKapuoT U 3yKapuoT

MornexyssipHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y
9YKapHOT

Bupycbl — BHekjIeTOUHBIE ()OPMBI )KU3HU U OOIUTaTHBIC
napasuthl. [IpakTuueckas padora Ned4 «Co3znanue
MOJIETIH BUPYCa»

Bupycubie 3a005eBanms YeoBeKa, )KUBOTHBIX,
pactenuii. CIIN/I, COVID-19, counanbusie u
MeaunuHckue npodaemsl. Moayns "[Ipodunaktuka u
6e3omacHocts" PIIB.

HanoTtexHosmoruu B 6MOJIOTUN U MEHIIMHE.
[IporpamMmupyemblie pyHkimu 6enkoB. CiocoObl
noctaBku JiekapctB. Moayis "[Ipodopuenranus” PIIB

JKn3HEeHHBI IMKI KIETKU. TecTUpOoBaHMe 10 N3yYEHHBIM
TEMaM.

Martpuunsiii cunate3 JJHK - permukanys. [Ipuanmnst,
MEXaHU3M.
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Xpomocomsl. JTaboparopHas padota Ne9 «3yueHue
XPOMOCOM Ha TOTOBBIX MUKpOIIpenaparax»

Jlenenue kneTkn — MuTO3. CTauu, TUITBI
OMOJIOTMYECKOE 3HAUCHUE MUTO3A.

Tume! kneTok. Kapuokunes u nurokunes. JlaboparopHas
pabora Nel0 «HabGmronenue MuTo3a B KJIeTKaX KOHUYHMKA
KOpeEIlKa JyKa (Ha TOTOBBIX MUKpOIpEnaparax)»

Perynﬂm/m ZKHU3HCHHOI'O IMKJIa KICTOK. ArnionTos.

Opranusm Kak enuHoe 1esioe. buonornyeckoe
pazHO00Opa3ue OpraHu3MoB.

Txanu pacrenuii. Tumel, ctpoenue, GyHKIHU.
JlabopaTtophnas pabota Nel 1 «3y4uenue Trkanei
pacTeHui)

Tkanu KUBOTHBIX U yesnoBeka. JlabopaTopHas pabora
Nel2 «M3yueHue TKkaHeH KUBOTHBIX)»

Opransl. Cuctemsl opranoB. JlaboparopHas padota Nel3
«3yueHne opraHoB IIBETKOBOTO PACTCHUSD)

Omnopa Tena opraHu3MoB. THUIIBI CKEIETOB OPraHU3MOB.
CrpoeHnue u TUIbI COEAMHEHUS! KOCTEH.

0.5

0.5

0.5

0.5

0.5

content.myschool.edu.ru/06/
10

bubmuoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nuoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

Bbu6nmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmuorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10

bubmoteka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

53

54

55

56

57

58

59

60

61

62

JIBro>keHue opranu3moB. THUIbl ABUKEHHUI
OJIHOKJIETOYHBIX, MHOTOKJIETOYHBIX OPraHU3MOB.

IInranue opranu3mos. llutanue pacTeHuil, )KUBOTHBIX.

[TumeBapenue.

IIutanme Mo3BOHOYHBIX JKUBOTHBIX. HI/IH_IeBapI/ITCJ'IBHaﬂ

CUCTEMA YCITIOBCKa

JlpixaHue opraHu3MoB. J[pIxanue pacTeHui,
0€CIT03BOHOYHBIX KHUBOTHBIX.

I[I)IXaHI/IC ITO3BOHOYHBIX JKXUBOTHBIX U YCJIOBCKA

TpaHCHIOpT BEIIECTB y OPraHu3MOB. TpaHCIIOPTHBIE
CUCTEMBI. DBOJIIOLMOHHBIEC YCIOXKHEHUS.

KpOBCHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX ) KXKUBOTHBIX U
YCJIO0BCKa

Beinenenue y opranu3moB. Belienenue y pacTeHun,
YKUBOTHBIX, YEJIOBEKA.

3aH_[I/ITa Yy OpraHu3MoB. Cpe,I[CTBa IMaCCUBHOU U
XHUMHYISCKOMN 3alllUThI. HOKpOBI)I TCJIa Y )KUBOTHBIX.

I/IMMYHHaSI CHUCTCMA YCJIOBCKaA. MOI[y.]'IB
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"ITpodopuenrtanus" PIIB.

Pa3apaxuMocCTh U peryssinus y OpraHu3MoB.

I'ymopanbHas perymisiuus 1 SHIOKPUHHAS CHCTeMa
YKUBOTHBIX U 4YesioBeka. TecTupoBaHue 1o Teme
"Ctpoenue u GyHKIIHMH OPraHUu3MOB"

@DopMbI pa3MHOKEHUSI OPTaHU3MOB: O€CII0NIOE, II0JIOBOE.

Bujgpl, 3HaueHue.

ITomoBoe Pa3MHOKCHHUC. Hpeﬂsapoz[blmeBoe pa3BUTHUC.

Meiio3: ctagnu, OMOJIOTHYECKUM CMBICI, MECTO B
YKU3HEHHOM IIMKJIE OPTaHU3MOB.

I'amerorenes. O06pa3oBaHue U pa3BUTHE MOJOBBIX
kietok. JlabopaTopuas pabora Nel4 «M3ydyenue
CTPOEHHS TOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3.
OmOpuosnorusi. Mopdorenes.

DOMOpuorenes. 3akiiaika OpraHoB U TKaHEH U3
3apOBIILIEBHIX JIUCTKOB

Poct u pa3zButue xxuBoTHbIX. [IpakTueckas padbota Ne5
«BbIsIBIIEHNE IPU3HAKOB CXOJICTBA 3apO/bIILIEH
MTO3BOHOYHBIX KHBOTHBIX»
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PasmuoxeHue u pazputue pacteHuil. Jlaboparopuas
pabora Nel5 «CtpoeHue opraHoB pa3MHOKEHHS BBICIIIUX
pacTeHuin»

HcTopust CTaHOBJICHUS ¥ Pa3BUTHSI TCHETUKU KaK HAYKH.
Monyis "TIpodopuentarus” PIIB.

OcHOBHbIE OHATHS U CUMBOJIbI TEHETUKH. MeTOIbI
reaetuku. Jlaboparopras pabora Nel6 «JIpo3zoduia kak
O00BEKT FCHETUYCCKUX UCCIICIOBAHUIN

3aKOHOMEPHOCTH HAcJIe0BaHUs IPU3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipaktnueckas pabora
Ne6 "M3yueHune pe3yabTaTOB MOHOTMOPUIHOTO
CKpeIIUBaHUs y 1po30(uisr"

[utonornyeckue OCHOBBI MOHOTHOPHTHOTO

CKpCIINBaHUA

Anamusupyroniee ckpeniuBanue. Hermonxoe
JOMHHHUPOBAaHHE

Jurubpuanoe ckpemubanue. [Ipaktudyeckas padora Ne7
«3yueHne pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBDY

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/IPI/I6pI/IIIHOT0 CKpCHINBaHUSA

CueruieHHOe Hacien0BaHue Mpu3HakoB. Pabotsr T.
MopraHna.
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XpOMOCOMHaﬂ TEOpHs HACICACTBEHHOCTHU

I'enetuka nomna. HacnenoBanue npu3HakoB, CHEIJIEHHBIX
C MOJIOM.

I'enotun kak menocTHas cucreMa

I'enernueckmii KOHTPOJIb Pa3BUTHUA paCTeHHﬁ, JKHUBOTHBIX
1 4YCJIIOBCKA

N3MeHUYnBOCTH MPU3HAKOB. BUIBI N3MEHYNBOCTH

MoaudukarmonHast K3MEHYUBOCTh

BaprannoHHBIN psi ¥ BaprallMOHHAsA KpUBasl.
JlaGopatopHnas paborta Nel7 «ccnenoBanue
3aKOHOMEPHOCTEN MOANPHUKATMOHHON U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifia U BApUALIMOHHON
KpHBOW»

['enoTunuueckas M3MEHYMBOCTh. KoMOMHATHBHAS
U3MCHYHNBOCTH

MyTtannoHHast u3MeHIUBOCTh. [IpakTuyeckas pabora Ne§
«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX
MHUKpOIpenaparax)»
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3aKOHOMEPHOCTH MYTal[MOHHOTO IIPOLIECCa.
OnureHeTHKa U 3MUreHOMHUKA

I'enetnka yenoseka. [Ipaktuueckast padora Ne9
«CocrapiieHUE U aHAJIU3 POJIOCIOBHOW». Moayib
"ITpodopuenrtanus" PIIB.

TectupoBanue o remam "I'eneTnka", "3akoHOMEpHOCTH
HaciaenoBauug'". MeToabl MEOUIIMHCKON IE€HETUKH.
Monyns "IIpodopuentanms” PIIB.

3HaueHNe METUIIMHCKON TeHETUKHU B MPEAOTBPAIEHUN U
JIEYCHU U TeHETUUECKNX 3a001eBaHni YesnoBeka. MoyIb
"[Ipodunaktuka u 6e3omacuocts" PIIB.

OcHoBHbIe NOHATHS cenekuuu. JlabopaTopHas pabora
Nel9 «M3yueHune copToB KyJIbTYPHBIX PACTEHUN U TIOPOJ
JOMAIIHUX KUBOTHBIX)

Mertoapl ceneknoHHo#M padoTsl. JlabopaTopHas pabora
Ne20 «M3yueHne METOI0B CENEKIMN PACTECHUI

JlocTuKeHUsI CeeKIUU PacTEHUI U )KUBOTHBIX.
ITpakTuyeckas padora NelO «IIpuBuBKa pacTeHuiD»

CoxpaHeHne, U3y9eHHE U UCTIOb30BaHNE TEHETUICCKIX
pecypcoB. Monyns "lIpodunaktika u 6e30macHOCTh"
PIIB

buoTtexHonorus kak Hayka ¥ OTPaciib IPOU3BOJICTBA.
JlabopaTtopHas padota Ne21 «3ydeHue o0beKTOB
OMOTEXHOJIOTHI

OcHoBHBIC HaIlTpaBJICHUA CHUHTETUYECKOU
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o6uorexnonoruu. Monyns "l[Ipopopuentanus” PIIB content.myschool.edu.ru/06/
10
101  IIpomexxyrouHas arrectamnus. TecTupoBaHHeE. 1 0 0
bu6nmoreka IJOK
102 PezepeHblii ypok. [ToBTOpenue, 0600meHme, 1 0 0 https://lesson.academy-
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10
OBILIEE KOJIMYECTBO YACOB I10 IPOTPAMME 102 0 15
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Tema ypoka

11 KJIACC

KoaunuecTBo 4acoB

JlaTa
usyue
HHS



OBoironuoHHas Teopus Y.
Hapsuna. [Ipenmnocsuiku
BO3HUKHOBEHUS JapBUHU3MA.
Ku3nb n HayuHas
nearenbHocTh Y. [lapBuHa.

JBrKy1re CUIIbl 3BOJIIOLUN
BH10B 10 Y. JlapBuny

bopn0a 3a cyimecTBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP.
CoBpeMeHHast HBOJIIOLUOHHAS
Ouomorus.

dopMHpOBaHHE
CUHTETUYECKON TEOpUHU
JBOJIIOIUH.

Drarnbl 3BOJTIOIMOHHOTO
npoIriecca: MUKPOIBOJIIOIHUS 1
MaKpPOIBOJTFOIUS

HOHYJBII_[I/H{ — DJICMCHTAapHasa

Bcero

KonTpoanb
HbIE
padoThI

IIpakTun
yecKkune
padoThbI
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CAWHUIIA 3BOJITOITHH.
COBpeMeHHBIe METOJAbI OICHKHU

TeHETUYECKOT0 pa3Hoo0pas3us u

CTPYKTYpPbI OMYJISLUHN.
3aK0H T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
BaiinGepra. JlabopatopHas
paborta Nel «BplsiBiieHHE
W3MEHYUBOCTH y 0CO0€ei
OJIHOTO BUQ»

DneMeHTapHbIE (PaKTOPHI
9BOJIOLINU

Oddext ocHoBatens. dpdext
OYTBUIOUHOT'O TOPJIbILIKA

Murpaunu. M3onsauuun
MOMYJSIIHMA: reorpaduueckas,
Ouosiornueckas

EctectBenHsbIit 0oTOOp —
HarpasJstomui Gaxtop
JBOJIIOLUA

[TomoBoii oTOOP.
Bo3HuKHOBEHME U 3BOJIOLUS
COLIMAJILHOTO MOBECHUS
KUBOTHBIX.
[TpucnocoOneHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MUKPO3BOJIIOLUH.
JlaGopatopHast pabota Ne2
«3yuenune apomop$o30B u
WM0AJAINTALUN Y PACTEHUHN U

0.5

0.5

content.myschool.edu.ru/06/1
1

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubnmnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubnmnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bu6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

butmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

14

15

16

17

18

19

20

KUBOTHBIX)
[Tpumeps! ipucnocoOIeHUH y
OpPTaHU3MOB:
Mophosioruyeckue,
dusnoNornuecKue,
OMOXHMUYECKHE,
noseneHuyeckue. Jlaboparopuas
pabota Ne3 «IIpucnocobiaeHust
OpPTaHU3MOB H UX
OTHOCHUTEIbHAs
1[EJIECO00PA3HOCTh

Bupn, ero xpurepuu u
cTpykTypa. JlaboparopHas
pabota Ned4 «CpaBHEHUE BHIOB
10 MOP(OJIOTHISCKOMY
KPUTEPUIO»

Crpykrypa Buza

Bunoo6paszoBanue kak
pe3ysbTaT MUKPOIBOIIOIHN

CBs13b MUKPOIBOIIOLUH U
AMUIEMUOJIOTHH.
TectupoBanue 1o Teme
"MUKpO3BOIIOIHS U €€
pe3yapTaThl”

Maxpo3BOIIOLHSL.
[TaneoHTONMOrMUECKHE METOIBI
HN3YUCHUA DBOJIOUA

Buoreorpaduueckue MeTos!
W3Yy4YEHUS YBOJTIOIUH.

0.5

0.5

butmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubnmnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubnmnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

butmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

butmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

Bbubnunorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

Bbubnunorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

21

22

23

24

25

26

27

28

CpaBnenue ¢uopsl u GayHbl
OCTPOBOB U MaTepHKOB. Bupl-
DHJIEMHUKH U PEITUKTHI.
OMOpHUOIOTHYECKUE U
CPaBHUTEIIBHO-
MOpP(OJIOrHUECKUE METOIbI
W3YYEHHUS IBOJIIOLIMU
MosnekynsipHO-TeHEeTHYECKHE,
OMOXUMHYECKHE U
MaTeMaTHYeCKUE METOIbI
U3YYEHHUS IBOJIIOLIMU

OO111e 3aKOHOMEPHOCTH
(mpaBuIa) HBOJIIOLIMH.
HeoOpaTMOCTh 3BOJIIOILHH.
HepaBHOMepHOCTH TEMIIOB
9BOJIIOLIUH.

AJnlanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIIOB
SBOIIOIUHI

Hayunble runoresst
IIPOUCXOXKICHUS KU3HU Ha
3emie

JloHay4HBIE TIPEICTABICHUS O
3apOXKAECHUU JKU3HU.
ActpoOuosnorus.

OCHOBHBIE DTAIIbI
HEOPraHUYECKOU 3BOJIIOIUH

I'nmoTe3sl 3apOXKACHUA )KU3HH.

=
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Ucropus 3emnu u MeToabl €€
u3yuyenus. JlaboparopHas
pabora Ne5 «M3yuyenue u
OINKCaHNE NCKOMAEMBIX
OCTaTKOB JJPEBHUX
OpPIraHU3MOB»

HauasnnHbie 3Tanbt
OPraHUYEeCKON IBOJIIOIUU

3BOJ’IIOI_II/I$I 9YKapuoT

OCHOBHBIE 3TaIlbl 3BOJTIOIUU
PacTUTEIBLHOTO MUPA.
[TpakTuueckas paborta Nel
«M3yuenue ocoO0eHHOCTEM
CTPOEHHS PACTEHHI pa3HbIX
OTJIETIOB)

OCHOBHBIC ATaITbI OBOJOIHNHA
JKUBOTHOI'O MHpa

OBOJTIOLIUS )KUBOTHBIX.
[IpakTuueckas pabora Ne2
«M3ydyeHnue ocobeHHOCTEN
CTPOCHUS TIO3BOHOYHBIX
KHBOTHBIX»

PazButue xun3Hu Ha 3eMiie 1o
spam U nepuoaam. Moayib
"Opranuzanus NpeaAMeTHO -
IPOCTPaHCTBEHHOMU Cpesibl”
PIIB

MaccoBbie BBIMUPAHUA —
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HKOJOTUYECKUE KPU3UCHI
npouuioro. [Ipuynns! u
CJIEJICTBUSL.

CoBpeMEHHBIN IKOJIOTUYECKU I
KPHU3HUC, €ro 0COOCHHOCTH

COBpeMeHHaﬂ CcHUCTEMA
OPraHu4CCKOIro npomnuioro

OCHOBHBIC CUCTEMATHUYCCKHUE
CPYIIIBI OPraHU3MOB.
TecTtupoBaHue 1o Teme
"[IpoucxoxaeHue >KMu3HU Ha
3emite"

AHTpOHOJ’IOFI/ISI — HayKa O
YCIIOBCKE

PazButue npencrasnenuii o
MIPOUCXOKICHUH YEJIOBEKA.
Mogyns "Jlerckue
o01IecTBeHHbIE 00beUHEHNS"
PIIB.

MecTo 4eIoBeKa B CHCTEME
OpPTaHUYECKOTO MUpA.
JlabopaTtopHnast pabota Ne6
«M3ydyenue ocobeHHOCTEH
CTPOCHHUSI CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOXKICHUEM

JIBrKyIIHE CUIIBI
aHTPOIOTEHE3a!
OuosornyecKue. CorraabHbIe.
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COOTHOIIEHUE OUOTOTNYECKUX
U COIMAIBHBIX (DAKTOPOB B
AHTPOIIOTEHE3e

OCHOBHBIE CTaaNU
aHTpPOIIOreHe3a

[Taneorenernka u
[MaJI€OT€HOMUKA

3BOJ’IIOI_II/I$I COBPECMCHHOI'O
YCIO0BCKa

YenoBeueckue pachl.
[IpakTuueckast pabora Ne3
«M3yueHne 3KOJOTHIECKIX
ajanTanui 4eJIOBEKa)

MexnucuuInianHapHble METObI
aHTpornozioruu. TectupoBanue
"AnTponorenes"

3apokJeHNe U pa3BUTHE
9KOJIOTUU

MeToanl SKOJIOTHH.
JlaGopatopHas paborta Ne7
«3yuenne meTon0B
DKOJIOTHYECKHUX
HCCIICIOBAHMI»

3HaueHHE PKOJIOTHUSCKHUX
3HAHWH 1 YeJIoBeKa
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Okonornyeckue HakTopsl U
3aKOHOMEPHOCTH B JICHCTBHH,
UX Kjaccuukanus.

Abuotnueckue paxropsl. Cer
KaK 3KOJIOTUYECKHil GakTop.
JlabopaTtopHas pabota Ne8
«BpIsIBIEHUE TPUCTIOCOOICHUI
OpPTaHU3MOB K BIIHSIHHIO CBETa»
AOluoTtndeckue (HaKTopsl.
Temmeparypa kak
9KOJIOTHYECKUi (haKkTop.
JlabopaTtopHnast pabota Ne9
«BpigBreHUE TpUCTIOCOOICHU]
OpPTaHW3MOB K BIIHSTHHIO
TEMIEPATYpPhI»

AOGuotnueckue GpakTOpHI.
Bnaxnocts kak
HKOJIOTUYECKUM (PaKTop.
JlaGopatopHas pabota Nel0
«AHaTOMHYECKHE 0COOEHHOCTU
pacTeHuii U3 pa3HbIX MECT
oOuTaHU»

Cpenpl 0OuTaHUS OPTaHU3MOB,
uX (pU3MKO-XUMHUYECKHE
0COOEHHOCTH.
[Tpucnoco0aeHHOCTD
OPTaHW3MOB K KH3HH B Pa3HBIX
cpenax.

Buonornueckue puTMbl.
[Tpucnoco0neHHOCTh
OpPTraHU3MOB K HUM.

Kuznennsie popmsl
opraan3mMoB. OcoOeHHOCTH
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CTpOEHUs M 00pa3a KU3HU.

buoTtnueckue pakTopsl.

TectupoBanue "OpranusMsl U

cpena ooutanus"

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUN 11d

Cym€eCTBOBAHUA OPIraHU3MOB B

cpene oouTaHus
DKOJIOTHYECKHE

XAPaKTCPUCTUKU IOITYJIAINHN.

[Momynsanus- Guonoruueckas
CHCTEMA.

OCHOBHBIC ITOKa3aTEIIN
MOMYJISILIK: YUCIIEHHOCTbD,
MJIOTHOCTh, BO3pACTHAS U
MOJIOBasi CTPYKTYpa
OCHOBHBIC ITOKa3aTEIIN
MONYJISILUH: POXKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

DKOJIOTHYECKasi CTPYKTypa
TOTTYJISITIAH.

JInHaMuKa NoMmyJsiuu U eé
perymnsnus

KpuBsble pocTa 4nCIeHHOCTH
nomyssiuuu. Kpusbie
BBDKUBAHUS

DKkonoruyeckasi HUIIA BUAA.
JlaGopaTtopHnas pabota Nell
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«[Ipucnocobnenus cemsiH
PacCTEeHUI K PacCeneHnIO

Bun xak cucrema nomnyssiuuii.
Apeaibl BUJIOB.
DKOJIOTHYECKUE DKBUBAICHTEL.

3aKOHOMEPHOCTH MOBEACHUS U
MUTpaINi KUBOTHBIX

Co00111ecTBO OpPraHu3MOB —
OHOLIEHO3

DKocucTemMa Kak OTKPbITast
cucrema. OyHKIIMOHAIbHBIE,
abnoTHYeCcKue OJIOKH.
Tpoduueckue ypoBHH.

KpyroBopor BeniecTs u noTox
SHEPrUH B 3KOCHCTEME

OcHOBHBIE TIOKa3aTeIH
HKOCUCTEMBI. DKCKYpCHUS B
arposKocucTemy (Imose
MPUILIKOIBHOIO Y4eOHO -
OTIBITHOTO Y4acTKa).

OKOJIOTHYECKUE IMUpaMUubl

W3meHneHus cooliiecTs —
CYKIIECCUH

[Ipupoanble 3KOCUCTEMBI.
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DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEW U OKEAHOB.
Monys "llpodunakTika u
6e3omacHocts" PIIB

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHCTEMBI TYH]IP, JIECOB,
CTeneu, MyCThIHb

AHTpPONIOT€HHBIE IKOCUCTEMBI.
Mopnyns "AlIpodunaktuka u
6e3onacuocts" PIIB.

YpO0OIKOCHCTEMBL.
[IpakTuueckas pabora N4
«3yueHue u onucaHue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
(dhopMHUpOBaHUSI OCHOBHBIX
B3aMMO/JICUCTBUIM OPraHU3MOB B
KOCHCTEMAX

MexaHu3Mbl BO3JIeHCTBUS
3arps3HEHUH Pa3HBIX TUIIOB HA
CyOOpraHM3MEeHHOM,
OpPTaHU3MEHHOM,
MOMYJISIITHOHHOM U
9KOCHCTEMHOM YPOBHSIX

buochepa —
oOmernaneTapHas 000JI09YKa
3emun

VYuenue B. U. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH
CYIIEeCTBOBaHMS OHOC(EpHI
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KpyroBopoTsl BelecTs u
OMOr€OXNMHUYECKUE ITUKIIBI

3oHanpHOCTH OHochepsl.
OcHOBHbIE OHOMBI CYILIH

YcToituuBoCTh OMOChEpPHI.

DKOJIOTUYECKUE KPU3UCHI U X
npuurHbel. Moynb
"[Ipodunakruka u
6e3omacHocts" PIIB.
Bo3zgeiicTBre uemoBeka Ha
ouocthepy. Moayns
"[Ipodunaktuka u
oe3omacHocTs" PIIB
AHTpPOTNIOTEHHOE BO3/ICHCTBHE
Ha PaCTUTEJIbHBIN U )KUBOTHBIN
mup. Monyins "l[Ipopunaxktika
u 6e3omacHocTs" PIIB.

Oxpana npupoasl. Moynb
"IIpodpunaktuka u
6e3omacHocts" PIIB

OcHOBHBIE IPUHIINTIBI
YCTOMYHBOTO Pa3BUTHUSA
YeJIOBEYECTBA U IIPUPOJIBL.
OKCKypcusi B THITMYHBII
OuoreoneHo3 (03epo .
®1eHOBO).
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PanuonansHoe
MPUPOJIONIOIH30BAHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpaszus 3emun. Moayib
"IIpodunaktuka u
6e3omacuHocts" PIIB.

O00011IEHIE TT0 TEME
«MHUKPOIBOJIIOIHS 1 €&
pe3yabTaThI»

O0001enue Mo TeMe
«MakposBoJIIOLIUS U €€
pe3yJIbTaThl»

O060011IEHIE IO TEME
«[IporcxoKIeHUE U Pa3BUTHE
JKA3HU HA 3eMiie)»

O00011IEHNE TT0 TEME
«IIponcxoxieHne yenoBeka —
AHTPOIIOTEHE3)

O06o00mIeHNE TT0 TeME
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIICHHSIX
OpPTaHU3MOBY

O00011IEHNE TT0 TEME
«OpraHusMsl U cpena
oduTauus»

O00011eHME 110 TEME
«DKOJIOTHSA BUIOB U
MO YJISIITA.

[IpomexxyTouHas arrectarusi.
TectupoBanue.

bu6nmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bu6nmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubnmnorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubauoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bubmuoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

butmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

bub6mmoreka IJOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1

Bbubnunorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/1
1



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

OBILIEE KOJIMYECTBO YACOB 110 TIPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* buosorus, 10 xknacc/ Beiconkas JI.B., Ipimmun .M., PyBunckuit A.O. u npyrue; noj
penakiueii [llymuoro B.K., Ieivmuna I'.M., Aknroneproe oomiectBo «M31arenscTBo
«IIpocsemienne»

* buonorus, 11 xknace/ bopoaun I1.M., Iemvmui .M., Cabnauna O.B.; mox penakmueit
[ymuoro B.K., demvmmmia .M., Akunoneproe obmectBo «M3narensctBo «lIpocBemenues

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

buonorus. [Toypounsie pazpadotku. 10-11 k. YrayOneHHbIi ypoBeHb

O61mas buonorus. 10 knacc. Metoauueckoe nocodue (yriayOneHHbli ypoBeHb): 3axapos B. b.
buonorus. buonornyeckuii cucrems u npouecchl. 10-11 knaccsl. YriryOnaeHHbIH ypOBEHb.
Meroanueckoe nocodue st yuurens. DI'OC

TepemoB A. B., [lerpocosa P. A.

buonorus. Yrinyonéuusiii yposenb.10-11 kiaccel. MeToauueckue pekoMeH1aluu U paboune
nporpammel. ®I'OC.

3axapos, B. b. Meroaundeckoe nocodue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. 1.
ConuHa, E. T. 3axapoBoii «buomnorus. O6mas 6uomnorus. 10 knacc. Yriuy6néHHbIH ypOBEHb /
B. b. 3axapos.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://urok.apkpro.ru/

https://resh.edu.ru/

https://rosuchebnik.ru/

https://digital.prosv.ru/

https://www.yaklass.ru/

https://festivalnauki.ru/program/

https://uchitel.club/fgos

https://kids.agronti.ru/agrobio



