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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03
«O06 obpaszoBanuun B Poccuiickoit ®enepanunm», ®I'OC COO, Konmemuu mpenoiaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buosorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INPEeIMETHON 001acTu «EcTeCTBEHHO-HAyYHBIC TPEAMETHD».
CornacHo mnonoxenussm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
yrIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIHMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3AHHBIX C MpodopueHTanueit
oOyyaronuxcs M CTUMYJIMpPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTM Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeeseT 00s3aTenbHoe
(MHBapHaHTHOE) TMPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peain30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yeMy MPOCMAaTpPHUBAETCSl  HANpPAaBICHHOCTh HAa  IOCIEYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHEe OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBanuii ®I'OC COO K IIaHUPYyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMHM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYy4YaloUIMXCs MO OCBOGHUIO COAEpkKaHHS OHOJOTHYecKOoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YIIIyOJleHUE 3HAHUI
oOyyaromuxcs O JKMBOM MpHUpOJE, OCHOBAX MOJIEKYJISPHOH M KIETOYHOH Ouojoruw,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

N3yuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEAYIOIIEMY MOJYYEeHUIO OMOJOrMuecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIJIIET CUCTeMa OHMOJOIMYECKMX 3HAHUHM, MOJTYYEHHBIX MPH H3YYEHHH OOYyJarOLIUMHCS
COOTBETCTBYIOLIUX CHCTEMATUYECKUX pa3AeioB OMOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI



OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeJIOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPBI AJIS
nocnenyomero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouoiyoruu. COTacHO WM, HM3Yy4YaroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl )KMUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliH,
HBOJIIOIIUM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOO0Opasus
mwiaHeTtl. Tak, B 10 kiacce W3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOM Ouosoruu,
AMOPHUOJIOTUM U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJIEKIINH, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyYalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OO0Yy4arolIUMUCS
OMOJIOTMUECKNX TEOpUU W 3aKOHOB, WJICW, TPUHIMIIOB W TPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOIl KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4HBIX JOCTIKCHHIX, COBPEMEHHBIX HCCIEIOBAHUSAX B OHOJIOTHH, TMPHUKIAAHBIX aCHEKTax
Ouosnornueckux 3HaHWM. J[7s pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEpKaHUHU MPOrPAMMBI IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WIM HWHOMI
obOnacTu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOa€HHOM ypoBHE — OBIaJCHHE
0oOy4aroUMMUCS. 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3alliu >KUBBIX CHCTEM
pPa3HOro paHra M NpuoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON EATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTxeHue 1eN u3ydeHus ydueOHoro npenmera «buonorus» Ha yrimyOinEHHOM ypoBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCGHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH]L,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYydYalIIUXCci €  METOJAaMHM  TIO3HAHWUS  JKUBOW  MPUPOIBIL:
HCCIIEeIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJEKYISIPHON U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSTEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIeOBaHN B jabopaTtopuu U B TpHpojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNUE);

OBJIaJieHue OOYyYaIONIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHATM3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO MHPOPMAIINIO; TIOTH30BATHCS OMOIOTUYECKON TEPMUHOIIOTHEH U



CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM W  COIMAJIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU TPOOJIeMaMH 4YeJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA WH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEICHUS B NPUPOAE M 0OECICUeHUS
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalHAX MPHPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPHITHS B OOJIACTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUICKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOiieMaMu, METOA0JIOTMEd OMOJOrMYecKOro HCCIEOBAaHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCIIECAOBAHUH, peleHns] OWOJIOTMYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBbSI U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOM0eHusT Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCIOJIB30BaHUS
OMOJIOTMUECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBMHA Ui OCO3HAHHOTO BbIOOpa OOyYalOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroemMy MpodecCHOHATBHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAaMH U MOTPEOHOCTAMU
peruoHa.

OOmee 4yuCIIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OHOJOTHMM Ha YIIIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (GOpM, METOIOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouoyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsaX CpeaHEero MpodeCCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHWH OHOJOTUU Ha YTIyOJIEHHOM YpPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pador. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIAEeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHMUSA
(mpakTHYecKasi YaCTh Y4€OHOT0 COIePKAHUS MPeIMETa yCHIIeHA
MaTepHalbHOTeXHHYeCKoi 0a30ii neHTpa «Touka pocTa, UCIONIb3yEMOT0 IS peau3aluu
00pa3oBaTeNbHBIX IPOrPaMM B paMKax MPENoJaBaHusl XUMUH )

10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkast ucropust pa3BUTUSI OHMOJIOTHH.
buonormueckne Hayku M u3ydaeMmble UMHU MpobOiembl. DyHIaMEHTaNbHbIE, MPHUKIATHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue OuoNorMM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKON
NESITEeIbHOCTH YeJIOBEKa: MEJIUIMHE, CEJIbCKOM XO34WCTBE, IMPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuips! u cxembl: «CBsI3p OHOJIOTUHU € APYTUMU Haykamuy, «Cuctema OMOJIOTHYECKHX
HAyK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CJIOKHOCTh M YIOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd HKUBbIX CHUCTEM: MOJICKYISPHBIM, KIETOYHBIH, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUsI MaTepuu. Hayku, u3zydaroniyue ,UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HabmioneHue, msMmepenue,
JKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMONI M HE3aBUCUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. HyneBas
runore3a. [lonsarue BeIOOPKHU U €€ AoCcTOBepHOCTh. Pazdopoc B Guonornueckux naHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKAaKEHUSI PE3YIBTATOB HKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiet u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBA KUBOU MaTtepun», «YPOBHU OpraHU3alMK KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreornenos», «buocdepa», «MeToabl U3y4eHUs )KUBOI TPUPOIBI».



O6opynoBanue: 1a00paTopHOE 000PYIOBAHUE VISl IPOBEACHUS HAOIIOICHUH, U3MEPECHHUN,
9KCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykrypHO-(hyHKIMOHAIIbHAS €MHHLIA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHnmanbHOoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemok. DIEKTPOHHAS MUKPOCKOIIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIN MHKpockom», «Mcropus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/3yyeHne METOJOB KIETOYHON OHOJOrHH (XpomaTtorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Bona u e€ ponb
KaK pPACTBOPUTEIA, pEarcHra, ydacTHE B CTPYKTYPUPOBAaHHH KIETKH, TEIIOPETYISALHNH.
MuHepanbpHbI€ BEIECTBa KJIETKH, UX OMoJoruyeckas poib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuueckue BeniecTa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTyphl OenkoBoW Mousekynbl. [lepBuuHas cTpykTypa Oenka, HmenTHIHAS
cBs3b. BropuuHnas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTypbl. [leHarypauusa. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6ekoB. [Ipuoknbi.

VYraeBonasl. MoHOCaxapuipl, Aucaxapuipbl, OJIMrocaxapuibl M nonucaxapuisl. OOmumi
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAOB. buonornyeckue ¢GyHKIuU
YTJIEBOJOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHIOB.
Tpurnuuepunasl, pochoaunuisl, BOCKU, ctepouibl. buonornyeckue Gpynknuu nunuao. O6mue
CBOMcTBAa OMOJOrMYECKMX MeMOpaH — TEeKy4YecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JJHK n PHK. Ctpoenune HykinenHOBBIX KuCIOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u 6uonorunueckue pynkiuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenne mouekynsl AT®. Makposprudeckue cBa3u B Mosekyine AT®. buomornueckue
¢ynkuuu  AT®. BoccTaHOBJIEGHHBIE TEPEHOCUMKH, UX (QYHKIUM B KiIeTke. /pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.



JdeMoHcTpanuu

[optpetst: JI. [lonunr, Ix. YorcoH, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Muarpammel:  «Pacnpenenenre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPHUPOJACY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOUM IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TaOIMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BelmiectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTHY, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0OBaHHUE.

JladopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaU€CTBEHHBIX PEAKITUN».

JladbopaTopHnas pa6ora «VccineqoBanne HyKIEHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u GQyHKIUH KIETKH

Tunsl KIeTok: sykapuoTHYecKass U Hpokapuotndeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHne mMpoOKapUOTHYECKOW KieTkh. Kierounas crTeHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddysus, obneruéHnas audQy3us), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUH, TpUOOB.

Huromma3zma. I[lurozonb. [lurockener. J[BuxeHnue uuroriazMbl. OpraHouIbl KIETKH.
OpHoMeMOpaHHbBIE OpraHoubl KIEeTKH: sHAoIuIazmMaTnueckas cetb (DIIC), anmapat [Nonbmxkwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuii  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BELIECTB
B KiIeTke. Bakyonu pacturenbHbix kineTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM © minacTuia. [lepBuuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HememOpannble opraHouzp! kineTkd CTpoeHne M (QyHKIHMHM HEMEMOpaHHBIX OPraHOMI0B
KiIeTku. Pubocombl.  Ilpomesxcymounvie  unamenmoi. MuxkpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIINIKH, UX CTPOEHHE U (DYHKIHUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM



a1pe. dyxpomamun u 2emepoxpomamun. benku XpomMaTMHa — TUCTOHBI. Junamuxa s0epHOU
obonouku 8 mumose. A0epuuviti mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

[optpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHre MUTOXOHAPUW», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KIETOK pa3IMuYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK UM  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoIeccax.
OHepreruyeckoe oOecrneueHue kietku: npespamenue AT® B 00OMeHHBIX MHpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM jeictBus. KodepmeHntol. Otimuusi (GepMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aropoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIIUN OT Pa3IMUYHBIX (DAKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll  omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonroz2o yeumpa. Ponp xjopomnactoB B npoiecce (Gotocunre3a. CBeTOBass U TEMHOBas
dazel. Domoovixanue, Cz., Ca- u CAM-munvr hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GaKTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HHUTpU(ULUpPYROLIHE
OakTepuu, xene300aKkTepun, cepoOakTepun, BOJOPOJHbIE OaKkTepuH. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunael Opoxenust. IIpogykTel OpoXkeHHs M MX HCIOJb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTHueckoro obmeHa. [loAroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [JIFOKO3BI.

buonorudeckoe OKuCICHHE, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeusi memobpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMeHa.

JdeMoHcTpanuu

IToptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBaHUE JUIsl IPUTOTOBJICHHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopuass padora «M3ydeHue KaTaTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padora «CpaBHEHHE ITPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmmzanms HacneacTBeHHOM wuH(oOpmanuu. ['eHeTHMYecKWil KO, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCThb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTteze Oenka. YcnoBus
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
SyKapuoT. Perymsius akTUBHOCTH IeHOB y mpokapuoT. ['mnoreza omepona (®. XKaxo0, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupycel — HeknerouHnbsle (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneuwnviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsie 3a0osneBaHus 4enoBeKka, KUBOTHBIX, pactenuit. CIIMJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdata») cmpyxkmyprvix
ouonocuueckux oanuvix. Hamomexnonocuu 6 o6uonoeuu u meouyuue. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . . UBaHOBCKUIA.

Tabmuupr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUecKui Koy, «BHUPYCH»,
«bakTrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJEIIN BUPYCa.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmki, ero mepuoisl u perymsiuusa. MHrepdaza u muto3. OcobOeHHOCTH
mporeccoB, mpoTekatonux B untepdaze. [loaroroBka kietku K aeneHuto. [Ipecunternueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUN (TPEMUTOTUYECKUN) MEPUObI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUNAPAJUIENIBHOCTh. MexaHu3Mm
perumkanuu  JIHK.  Xpomocomsl. Crpoenue xpomocom. Tenomepbsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOUWIHBIM M TarulouIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BBIE XPOMOCOMBI.

Jlenenue kinetkn — muro3. CTaguum MHUTO3a U NMPOUCXOJAIIME B HUX MpoLecchl. THUmb
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HaueHUE MUTO3A.



Perynmsmuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammupyemasi KierouHass rulenp —
aronTo3s.

Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — 6uoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI UK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpelIKa
JIyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KIIETKax KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUYHBIE BOJIOPOCIH, Apyrue npotuctel. KonoHunanbHbie
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Txkanu pacrenuit. TuHIBI pAacTUTENBHBIX TKaHEH: o0Opa3oBaTeNlbHAsI, TOKPOBHAs,
MPOBOJIAIIAsA, OCHOBHAsA, MexaHuuyeckas. OCoOEHHOCTH CTpPOEHHUs, QYHKUUNH U PacHOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBI JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COETUHEHU S
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KT'YTUKOBOE, pEeCHUYHOE. J[IBW)KEHHE MHOTIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [lorynomienne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnre MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTta. llumeBaputenbHbIe
xene3bl. [IumeBapurenbHas cucrema 4enoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHUE
CTPOEHMS JIErKUX IMMO3BOHOYHBIX >KUBOTHBIX. JIpIxaTenbHass cucTema uejoBeKka. MeXaHu3m
BEHTUJISIUH JIETKUX y TITUI U MIIEKOTTUTAarOmuX. Perynsaius apixanus. JlprxareabHble 00BEMBIL



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BELIECTB Yy JKUBOTHbIX. KpoBeHocHas cucrema u e€ opradbl. KpoBeHOcHas cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOocCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauusi.

Beinenenne y opranusmoB. Beluenenue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
Cokpaturenphble Bakyosiu. Opranbl BblaeneHus. @uibTpainus, cekpeuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOM cucTeMaMu. BplieneHue y 1mo3BOHOYHBIX KUBOTHBIX M dejoBeka. [loukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHM3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOuHBII W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  cnenuduyeckuii UMMyHUTET. Teopuss KIOHaJIbHO-
cenektuBHOro mMmyHnuteta (I1. Dpmaux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PaznpaxxumocTs W perynsiuus y pacteHuil. PocToBble BeliecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduexkTopHas peryasanus y *KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHUBOTHBIX. Peduiekc n pedrexkropHas ayra. bezycioBHble u
YCIIOBHBIEC pedIICKCHI.

I'ymopanbpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3b HEpPBHOM U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel m cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
II0O3BOHOUYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHHI»,
«Kopuesbie cuctemb», «CrpoeHue crteOns», «CTpoeHHE JHMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensbHas cucreMa», « HIOKpUHHAs cucreMay», «CTpoeHne MbIunbDy, «MMMyHUTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHEe Iu1aHapun», «BHyTpeHHee CTpOEHHE 0KJIEBOTO
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctemMa MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI M0O3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YeJI0BEKa,



o0opylnoBaHue [UIs JAEMOHCTPALMM TOYBEHHOTO M BO3JAYIIHOI'O NHUTAHUS PACTEHUH,
pacuieryieHust KpaxmMayia © OelIKoB TOJ JeiicTBHeM (QepMEeHTOB, OOOpyIOBaHUE JUIA
JEMOHCTpAIMU OMBITOB N0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeIbHbIX
JBYKEHUH, MOJIENTN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTCHHII.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHne U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bujibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALNA, (PparMeHTaIHs], KIOHUPOBaHHE.

[TonoBoe pasmuHoxenue. [lonoBblie kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TOJIOBOTO
nporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y kuBOTHBIX. [lojoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

OmroI0TBOpEHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyXHOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oona u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozernos
u moodenu mopghozeneza. Cragum 3MOpHoreHe3a )KMBOTHBIX (Ha mpuMepe JArymku). Jpodnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTMTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
pa3BUBAIOIIETOCS 3apojbllia (dMOpUOHATbHAS HMHAYKIMS). 3akjiajka IUlaHa CTPOCHHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHbIX. [locTomMOpuoHaneHbIil mnepuon. Ilpsimoe u Hempsmoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPO/IE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl pEryisilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuonbl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHokenne u paszButue pacteHuid. ['ametodur u crnopodur. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ametroreHes y pacTeHHMIA.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpers: C. I'. HaBamun, X. [lIneman.

Tabnuupl u cxemsl: «BereratnuBHoe pa3MHOXKeHHE», « THUIBI GECMOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAIb», «Pa3MHOXKEHHE HBIJeHb», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMLIEKIETKH M CIepMaTo30UIa»,
«OcHOBHBIE CTaguu OHTOTeHe3a», «lIpsmMoe W Hempsimoe pa3BuTHe», «Pa3zBuTHEe Maiickoro
Kykan, «Pa3Butue capanun», «Pa3BuTHe JArymKu», «/{BolHOE OMIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe ceMsSH OJHOIOJIbHBIX M JIBYJIOJBHBIX pacTeHuil», «Ku3HEeHHBIN IMKI



MOpPCKOM  KamyCTbl», <OKWM3HEHHBIM LUK MXa», <OKUM3HEHHBIM [UKI [anopOTHUKAY,
«GKM3HEHHBIN LIUKIT COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

JladopaTtopnas paGora «/3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckass padora «BbisgBieHHE MPHU3HAKOB CXOJCTBA 3apOJIBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wctopus cTaHoBiIeHUS W pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuUTUM reHetuku. Paborer H. K.
Konenosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTUSI U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJljIeJIbHbIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3UTOTA,
TeTEePO3UTroTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHoturn. OCHOBHBIE METOABl TEHETHUKHU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHICCKUX HCCIICTIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciueryieHus npusHakoB. L{uTonoruueckrie 0CHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeuuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJieZIoBaHus Npu3HaKoB. L{uronornyeckne 0CHOBBI AUTMOPUIHOTO CKPELIMBAHUS.

CueruieHHoe HacnieioBanue npusHakoB. Pa6otel T. Moprana. CrersieHHOe Hacle0BaHue
I'€HOB, HapyILIEHHE CLEIUICHUS] MEeX/1y FeHaMU. XpOMOCOMHasl TEOpHsI HAaCJIeICTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBI MEXaHU3M OIpeNEeNeHUs Moja. AyTOCOMbI U IOJIOBbIE
XpOMOCOMBI. ['OMOrameTHelif M reTeporaMeTHbli moi. ['eHeTMueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. llnefloTponus — MHOXKECTBEHHOE [JEHMCTBHE IeHa.
MHOX€eCTBEHHBIM ayuienu3M. B3auMmonelcTBue HeaIeNbHBIX TI'eHOB. KoMIIIEMEHTapHOCTS.
Onucras. [Tommmepust.

I'enernueckuii KOHTPOJIb Ppa3BUTHA DPACTEHUM, JXMBOTHBIX M UEJIOBEKAa, a TaKkKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHMs M KOTHUTMBHBIX (yHKuui. [‘eHermueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3MBbl B3aUMOJCHCTBUS «XO3MUH — Mapa3uT» U «XO35AUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJISA U U3MEHEHUs! HaclleZCTBEHHOW HH(OpMaIy B
MIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu



IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKoHBI Menaenst», «Tpetuii 3akoH Menpaemns»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAclIeJ0BaHUE
MIPU3HAKOB y po30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJTIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUIsl JEMOHCTpAIMKA 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOI MUKPOCKOTI, MUKpompemnapar: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Yy
TPO30(UITBI.

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHoruna u cpeasl npu (opmupoBaHuM (peHoTuna. VM3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poinib cpeabl B (opMupoBaHUHM MOIUGUKAINOHHON
n3MeHunBoct. Hopma peakuuu nmpusHaka. Bapuannonuslii psin u BapuannoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas W3MEHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKONM HM3MEHUYMBOCTH. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTHh. Me03 M MOJIOBOM TPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHBIE MYTallMH. SIOepHbIE M IUTOILUIA3MAaTUYECKUE MYTAllUH.
Comarnueckue W MojoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnencTtBeHHoW wu3meHumBocTH (H.M. BaBwioB). BHesjepHas HW3MEHYHMBOCTH M
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKkmopo8 6 HACNe008aHuU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MEHUHMBOCTHY, «MoaudUKalMOHHAsS HW3MEHUYHUBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OminogorBopenue»,  «l'eHeTmyeckue
3a00JieBaHUS YeNlOBeKay, «Buabl myTanuiiy.

OOGopynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(oTorpacuu) KUBOTHBIX C PA3TUUHBIMUA BUAAMU U3MEHUHUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUMBOCTH. [TocTpoeHne BapruallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTnka yesioBeka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl M3ydyeHHs] TEHETUKU YeJoBeKa: I'eHealornYecKuid, OJM3HELOBBIH, IIUTOreHETHYECKHH,



MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIsIpHO-TeHeThUecKuid. COBpPEMEHHOE OIIpelieIeHHE
TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKUE, FTEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupto [11[P-
aHasnn3a. HacnenctBenHble 3a00s1€eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeACTBEHHOW MpPEApacooKEHHOCThI0. 3HAYEHUE MEJAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHHH M JICYCHUH TEHETHYECKUX 3a00JIeBaHMH YeIOBEKa. MeEIMKO-TeHETHIECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUECKOro rpy3a». DTHUYECKUE aCIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (hakTOpPBI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YE€JIOBEKAa K (DU3UUYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpenpl. l'eHeTnueckas IpeapacrosoKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3y4YE€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3MoB

JloMecTukausi U CeJNeKUUs. 3apOXKICHUE CENEKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pACTEHHMM | 1opoAd >KHUBOTHBIX. CopT, mNOpoaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM pabOTHI.

Mertobl cenekioHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHAWBUTYyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneKuu. VcnbiTaHue mpou3BOAUTENCH 1O moToMcTBY. OTOOp 1O
TEHOTUITY C MOMOIIBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MTIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJSKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTallUMl y KYJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonb3oBaHue T'E€HOMHOTO pENaKTUpPOBaHHS M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuzoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMH pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHM WM HX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEHUSI CYWeCMBVIOWUX U CO30aHUsL HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CEJIEKIUWY,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.



JlabopaTopHasi padora «/3yueHue COpTOB KyJbTYPHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CEeNIEKIIMOHHYI0 CTAHIMIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH y4acTOK, B TEILIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTH4ecKasi 0M0JIOT U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTepUCTUKA. TpaauimoHHass OMOTEXHOJOTHA: XJeOomeueHue,
MOJIyY€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OO0beKThbI
MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LI€JICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolrecs B Mpupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas nnHxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanms U coMatudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoOMOCOMHasi M F'eHHasi MHKeHepus. VICKyCCTBEHHBIM CUHTE3 T'€Ha U KOHCTPYMPOBAHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTUYECKHE MpoOJeMbl TE€HHOU
VHXEHEPUH.

Menmununckue 6notexnosnoruu. [locrrenomnuas mudponas meauiuna. [T1I[P-auarnoctuka.
MeTa00I0MHBIHM aHaIN3, FTEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OuouHKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTHIA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHH TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHOBieHHE MOJEKYISApPHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS UYEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrounas unxeHepus», «I eHHas HHKEHEPUSI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOT M.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Jdkckypeust «brHoTexHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B 0M0JI0THHA



OpomounonHas Teopust Y. [apsuna. [lpeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
U HaydHas JesarenbHocTs Y. /lapBuHa.

JBuxymue cuiael 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXKEHMsSI OPraHW3MOB, HAaCJIEICTBEHHAs HW3MEHUYUBOCTb, OoOpbba 3a CyLIECTBOBAHHUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBosonuu (CTD). HelitpanbHas Teopust SBOJIOIHU.
CoBpemeHHast BOJIIOIMOHHAs OnoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TEeOopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoil npupoasl (o K. Jlunuero)», «JlectHuna xuBbIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycTel», «Ilopoapl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoIonus M eé pe3yJibTaThl

[lonynsiust kak s3JeMeHTapHas eAuHHUNA 53BOIONMH. COBpEeMEHHbIE METOJbl OLIEHKH
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomysiuil. 3meHenne reHo(oHaa MOMyNSIMM KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThdeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONHMHA. MyTallMOHHBIA TMpOIlECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — cCiydailHbIe HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiene B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouHo20 20pavluKa.
CHudicenue 2eHemuuecko2o paszHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eHo8 6 Oomvuuux u Manvix nonyaayuax. Murpanuu. M305smms  TOMyIIsSIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (penpoyKTHBHAS).

EctectBennsiit oTO0p — HampaBistouniuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOWIU3HPYIONIUH, paspbiBaromuid (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOIIONMU. BO3HHKHOBEHUE
npucrnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y opraHu3MoB: Mopdororudeckue, (U3HOIOTHUYECKUE, OMOXMMUYECKUE, TOBEICHUECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit ¢aktop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3zoBaHUSA:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUUECKOe (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuau3zanys). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHON OMOJOTMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHHUs
6rnopazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(hopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U cTIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, . Maiip.



Tabnuuer u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «llomynsiuonHas CTpyKTypa BUa»,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBmwKyiiue CHIBI  3BOJIOLUN,
«OKOJIOTHYECKasi HM30JALMs TOMYJIALUA ceBaHCKOW ¢openny, «l'eorpaduueckas H30IALIUSA
JIMCTBEHHUIbI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoil», «[lomynsiiioHHbIE BOJHBI YMCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeiCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYILLIECTBOBAHUEY, «MHpycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka »XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosiornueckue agantanum», «IIprucrocoOIeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Bupa», «Bunsl-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrocoObl
Buj00OpasoBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHHUL, «llomummounsl pacrenuity, «KamycTHo-
peICUHbIN THOPUY.

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
IpUMepaMy pa3IUYHbIX IPUCIIOCOONIEHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladopaTopHas pa6ora «BpisBIeHNE N3BMEHYUBOCTH Y 0COOCH OTHOTO BUIAY.

JladopaTopnas pabora «lIpucmocoOiennsi OpraHu3MOB © WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB IO MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLus U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBorouy. [laneonTonornyeckre MeToabl U3y4eHUs IBOJIIOLIHH.
Ilepexoanbie GopMbI U GUIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckne meronasl u3ydeHust dBosronuu. CpaBHeHue GIopel W payHBI
MaTEepUKOB U 0cTpOoBOB. buoreorpaduyeckne odnactu 3emau. BUasl-5HAEMUKN U PETUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'eHeTHueCKHME MEXaHU3MbI 3BOJIIOLIMU OHTOT€HE3a U IOSIBJIECHUS 3BOJIIOLMOHHBIX HOBLIECTB.
I'oMosnoruuHbe U aHAJOIMYHbIE OpraHbl. PyauMeHTapHble Opransl U aTaBU3Mbl. MOJIEKyJIspHO-
reHeTu4eckue, OHOXMMHUYECKME UM  MaTeMaTHYeCKUEe METOJbl  HM3Yy4EHUs  SBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOCHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MyTaIlMH U BOJIIOLMS FEHOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) dBOMOUMH. [lpunHyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonnu. AfnantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB BOJIOLMH.

JdeMoHcTpanun

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

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIL JIOIIAAN», «APXEONTEPUKC», «3BEpO3yOble
aepel», «Crerouedansy, «Punnodurer», «CemMeHHble ManopoTHUKKWY», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO
pa3BUTHSL  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTHYHBIE M  aHAJIOTUYHBIE  OPraHb»,
«PynumeHTs», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «lIaBHbIE
HampaBJIeHUs IBOTIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJICKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxnenne u pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKACHUS KHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMUS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHHM XU3HHM (KpealroHu3M). ['mmore3a mocTossHHOTO



camo3apo>KJIeHUs KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOJIOTHUSI.

OcHoBHBbIE ATanbl HEOPraHUUECKOM 3BoJitonu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckasi 3BONIONUSA. AOHUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepBatHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa JDk. XomjeiiHa, reHeTHYEcKas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoteza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emnn u wmeroapl €€ wusydeHus. lVckomaemble OpPraHWYecKHUE OCTaTKHU.
I'eoxpononoruss u e€ Meronpl. OTHOcuTEeNbHAasE U a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKaja: 30Hbl, Ipbl, EPUOJIbI, FTOXH.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbiX 3kocucteM. CoBpeMeHHblE MHKPOOHbBIE
OMOMIEHKM KakK aHajor mnepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosBneHume CHopoBBIX pPACTEHMII M 3aBOEBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl SBOJIONUU KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnil M1 penTHIINA.
[Tpoucxoxaenne miaexkonuTaromx W nTull. [lpuHiun kmrodeBoro apomopdoza. OcBoeHHE
0€CI03BOHOYHBIMH U MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO30HM. OOIas XapaKTepuCTHKa KIMMara U TreoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTJeoO0pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl npouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus1 6rnopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuiet u cxeMbl: «Cxema ombita @. Penny, «Cxema ombita JI. [lacTepa mo uzydeHuro
camo3apoxkeHus xu3zHm», «Cxema omnbita C. Musiepa, I'. IOpu», «OTansl HeopraHMuecKoin
sBosoLn», «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM 3BOIIOLUNY,
«Cxema o00pa3oBaHUsI DHYyKapuoT NyTéM cuMOMOreHeza», «CHucTemMa >KUBOW MPUPOBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PuHnopuUTHY, «OIHOKIETOYHBIE
BoJopocian», «MHOroknerounsle Bojopocian», «Mxmy», «IlanmopotHukmu», «l onocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHUpay,
«Apomopho3bl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctueiey, «Ilnockue uvepBm»,



«YIeHuCcTOHOTHEY, «PBIOELY, «3e6MHOBOTHEICY, «IIpecmbikaromuecs», «lItuup,
«Mnekonuraronuey, «Pa3BuTue JKM3HU B apxeuckod ope», «PasBurhe JKU3HM B
MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B NANECO30MCKONM 3pey», «Pa3Burthe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OGopynoBanue: repOapul pacTEHUW PA3IUYHBIX OTIEJIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIE Ipenaparbl >XKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUU HWIJIOKOXKHMX, CKEJIEThI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeia MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEIOCTEH, IOJIE3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO0 CUHTE3a OpPraHMYECKUX COEAMHEHUI B IEPBUYHOM aTMocdepey.

JladbopaTtopnas pabGora «/3ydeHne u oONMCaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OTZEIIOBY.

IIpakTnueckas padora «3ydyeHne ocoOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOIIOJIOTUH.

CraHoBJIeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYyUYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHuoJIoTHYECKUE, (PU3HOIOro-OMOXUMHUYECKUe, TMoBeAeHYeckne. OTiauuus uenoBeKka OT
XKUBOTHBIX. [IpsIMOX0k/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE roJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CHCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOINOTEeHe3a:  OWOJOTHYECKHE,  COIHMAJIbHBIC.
CooTtHomieHre OHOJOrMYECKUX U COIUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHBI (TPOKOHCYIIHI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBJICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUN U TEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHbIi COBPEMEHHOTO THIA, JIEHHCOBCKUMI
4el0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najieoreHOMHUKA.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBI OTOOpP B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsairoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiume pacel: eBpomeoujHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHASA (PKBaTOpHAlbHAs), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHsl 4YeloBeKka 1o IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpuUCrOCOONEHHOCTh 4YeloBeKa K  pasHbIM  YCIOBHSIM
OKpyXarolei cpeabl. BiusHue reorpaduueckoit cpeapl u apedda reHoB Ha Mopdosioruio u
(GU3MOJIOTHIO YeIoBeKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMOJOTHYECKOM) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYJISIUH.



buocouuaneHple  uccieqoBaHMs  NpUpOAbI  yesoBeka.  lccienoBaHue — KORBOJIIOLMU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeETOIbI  aHTPOIOJIOTHNY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsHB), «CKEJIeT YelloBeKa M CKeJeT MIMMITaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuin», «leHUCOBCKANM YEI0BEK»
«Heanpepranbup», «KpoMmanboHIb», «lIpenku uvenoBeka», «ITambl 3BOJIOLUU YEIOBEKaY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
YyeynoBeka, penpoaykuuu (potorpaduu) KapTUH C MHUGOJIOTHYECKUMU U OMOIEHCKUMU
CIOKETaMM MPOUCXOXKACHUS YelloBeKa, pororpaduu HaXoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yepena IIMMIaH3€, MOJENb KHCTH YeloBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMSI CKeJleTa 4YeJIOoBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHYECKHUX aAaNTalui 4YeT0OBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenaoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciou, B. H. CykauéBa. Pa3zmensl u 3agaum skonoruu. CBs3b
9KOJIOTHUH C APYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmonEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoenpoBaHrie B SKOJOTUH. MOHUTOPUHT OKPYXKAIOIIECH CPEJbl: JTOKAIbHBIN,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHWM /I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpoaod. POpMHUpPOBAHHE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynase, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr u cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXarlolLEen Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarnus
JKOJIOTHUECKUX  (pakTopoB:  aOuMoTHYeCKHe, OUOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JeWCTBUS 3KosIorndeckux (axkropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPUONOHTHBIE U CTECHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3K0JIOTHYECKU (akTop. JleficTBHE pa3HbIX Y4aCTKOB
COJIHEYHOTO CIEKTpPa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHHMH M KUBOTHBIX IIO
OTHOIIECHHUIO K cBeTy. CUrHanbpHas poJib cBeta. doTonepuoausM.

Temneparypa kak skonoruyeckuii Qaxrop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[To¥iknnorepmMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BrnaxHocTh kak 3konorudeckuii ¢akrop. IIpucnocobrmeHuss pacTeHuid K MOIEPKAHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHHid 1O OTHOWIEHHWIO K Boje. IIpucnocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBCHHASI, BHYTPUOPTaHW3MEHHAsA. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnoco06aeHnst OpraHu3MoB K KU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie Gopmbl opranu3moB. llonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AEepeBbsi, KYCTApHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHHnele GOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daxtoppl. Buapl < OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koonepaius, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMA IS CYIIECTBOBAHUS
OpraHU3MOB B cpenie ooutanus. [[puHIIMIT KOHKYPEHTHOTO UCKITFOYCHHUS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue putMe», «KusHeHuoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IJKOCHCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «llemu nuraHusy,
«XwumnanaectBoy, «Ilapasutusmy, «Korkypenius», «Cumonosy», «KommeHcanuzm.

O6GopynoBanue: repbapud pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIMHU TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHmii, 4Yydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS JTaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIONIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMM PACTEHUN U KUBOTHBIX, OOJIaJar0NINX
yepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHU OPraHU3MOB K BIIUSHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB ¥ NOMYJISIIHI

DKOJOTUYECKHE XapaKTepUCTUKK momynsuuu. [lomynsius kak Ouoiornyeckas cHcTeMa.
Ponb HeogHOpOAHOCTH cpelibl, (U3NYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI OMynsaiuii. OCHOBHBIE TTOKA3aTENH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsl M TMOJIOBas CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.



DKoJiorruueckas CTpykrypa mnomyiasiuuu. OIeHKa YUCIACHHOCTH NOMmyisiiuu. JluHamuka
MOMYJISAUMNA U €€ peryisiiusa. buoTuueckuii moTeHuuan nonyysuuu. MoaenmpoBaHue JUHAMHUKA
nonymsiuuu. KpuBbsle pocTa uucieHHOCTH mnomnynsuud. Kpuble BbDKUBaHUS. Perymsius
YUCIIEHHOCTH TOMYJISAIMA: POJb (AKTOPOB, 3aBUCAIIMX M HE 3aBHCAIIUX OT IUIOTHOCTH.
DKoJjioruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHOromepHas MOJETb
skoJiornyeckoil Humm /[x.M. Xarunacona. Pazmepsl 3xonornyeckoil Humu. [loTeHmansHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema mnomymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHU.
DKOJIOTHYECKUE YKBUBAJIICHTHI.

3aKOHOMEPHOCTH TIOBEICHMSI W MWIrpaluii KUBOTHBIX. buonornueckne wWHBa3uu
Yy)KEPOHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOoH.

Tabnuibl ¥ cXeMbl: «DKOJOTHYECKUE XapaKTEPUCTUKH TOMYsiumny, «IIpocTpancTBeHHast
CTpYKTypa momyisiuun», «Bo3pacTHble mnupamMuabpl monyasanun», «CKOpOCTh 3aceeHHs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamm», «Mojenb skosiorndeckor Humm JIx. .
XaTuYnHCOHAY.

O6opynoBanue: repbapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pat6ora «IIpucmocoOienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MamMu B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHANBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduotnyeckue O60ku 3kocucTeM. [I0UBBI M MBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qrcel, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBuuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOmiecTBo.
buopa3nooOpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOocucmemvl 03€p U peK. IKocucmemvl MOpeU U OKeaHos8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMmbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas duopa u dayHna.
CunanTponuzanus TOpoJCKoM  (dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo sggexma u 6udos-s30uguxamopos (knouegvix 6u008) 6
@yHKkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
9KOCHUCTEMAaMH. YCTOMYMBOCTh OpPraHW3MOB, TMONYISUUA U DKOCUCTEM B  YCJIOBHUSAX
€CTECTBEHHBIX 1 AaHTPOTIOTEHHBIX BO3/IEUCTBUM.



Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl HIKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMA ITUPOKOIMCTBECHHOTO JIECa,
«JKocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenn nuTanus (macTOuiHasl, JETPUTHAs)»,
«KOJIOTHYECKas MPaMUIa YHCeT», « DKOJIOTHIYECKas MupaMuia OMoMacchl», « IKOJIOTHIecKast
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuuHas cykueccus», «BocctanoBineHue
Jjeca Tocie moxapa», «JKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIecTB M MOTOK
SHEPTHHU B arporeHosen, «[Ipumepst ypOoskocucTemy.

OGopynoBanue: repbapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, 4ydesa IMTHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

I[IpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas pabora «/3yueHue pasHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX IKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emMid, TIAE CYIIECTBYET WJIM CYIIECTBOBaja
XW3Hb. PazBuTHe npenacrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTh OHOChepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jeca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
ouochepHbIX QYHKIUH.

JdeMoHcTpanun

[Hoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnn», «KpyroBopot azota B npupoae», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumarudeckue mosica 3emnm», «Tynapay, «Taiiray,
«Cwmemanneiii  jec», «lllupokomuctBennbiii jec», «Cremb», «CaBanHay, «IlycTbIHY,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChl M UX Npu4MHBL. Bo3gelictBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOHM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.



AHTpPOIIOTEHHOE  BO3JEMCTBHME Ha pPACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTHTENHHOTO M KUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUYECKHEC
MapKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA W MPHUPOABI. PanmoHamsHOe
IIPUPOIOIIOJIBL30BAHUE M COXpaHEHHE OuoJoruueckoro pasHooOpazust 3emun. OOumue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHUSCKUX KPU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
Y €r0 BEPOSATHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX ITPOIIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaloujue O00CMYn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl dIKOpeaburumayuy IKOCUCmeM U cnoco608 6opvobl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyua mopckux u nazemHulx sKocUcmeM.

JdeMoHcTpanuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBblli  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPHINY, «MOJIeNN yIpaBIsIeMOTO MUPaY.

O6opynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJIOTUU BBIJCIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKJEeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEM M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» M0JKHBI OTpaXxaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JIEATEJIbHOCTH B MPOIECCEe pealn3allud OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO MO OTHONICHHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM ESTETLHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWMSI 3HAYCHHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HU YCIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOIUTEISM, CO3JaHUIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHMPOBAHUA  KYJbTYPbl 30POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEAHBIX MPHUBBIUCK (YIMOTPEOJCHUS aTKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBIMIOJMHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OIIEHKU WX BO3MOKHBIX MOCJIEICTBUN JIJIsI OKPY>KAIOIIEH CpeJibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
IPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM IPHUPOJIONOIB30BaHIEM (COOIOICHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE SKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKATUBHOM W COIMAIBLHON TIPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAayKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHUMaHHE crenupuKn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHU Ui COBPEMEHHOW IMBHIIM3AIMU: OOeCredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPo0sieM U oOecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIUOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW YacTu (YHKIHMOHAIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHWH, yMEHHE JeNaTh 00OCHOBaHHbBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh IMPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHHM C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIpeIMEeTHBIC) OOIIEHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOUW KapTUHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJNCHUE, M3MEPEHHUE, SKCIICPUMEHT WM JPYTUe); yHHBEpCaIbHBIC
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYECKUE 3HAHWS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TIO3HABATCIHLHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAIbHbIC Yy4eOHBIC JCHCTBHS, PpETYJIATHBHBIC YHHBEpPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsi OObSCHEHHS (DAKTOB U SBJICHHUM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHbIE CPEJCTBA JAJS MPEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUICCKHUX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaIM3WPOBATh 3ajady, BBIJIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWKAX MHPOpManmu (TEKCTe Y4eOHOTo mocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: MPUMEHATh XUMHUCCKUE, (U3MUCCKHE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEIbHO BBHITIONHEHHS TMpeiaraeMoil 3aJadd, Yy4YUThIBAaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOHPIMKTHBIX CUTYAIM, yMETh CMAT4aTh KOH(QIUKTHI 1
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS NPHU peLIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIATh IUIAH JIEUCTBUM, PACHpEACNIsiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C MO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PELIeHUs MPOoOJIeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKCHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIBTATOB JCATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha obecrieueHre mpoduiIbHOT0 00ydeHus: 00yJarommuxcs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NEeSITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUM W MX NMPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHUCTEME E€CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOW OMOJOTMYECKHUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouiue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeIIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliiefoBanus I'. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pPAaCTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOpUoreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK PAa3HbIX TKAaHEH U UX QYHKIUSIMH, MKy OpraHaMU U CUCTEMaMH OPraHoOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LUKIOB OpraHuW3MOB, OJTallaMM SMOPHUOHAIBHOTO pPAa3BUTHUS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUM MOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Leib UCCIEI0BaHUS, aHATM3UPOBATh MOJIy4EHHBIE PE3YJIbTAThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIICHHBATh JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEJOBaHMM B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHAIBHON ACSITEIHPHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpopecCHOHAIBHOIO U BhICHIEr0 00pa30BaHusl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIAJE POCCHUICKMX U 3apyOexHbIX Y4EHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormdeckue Teopun (dBomonnoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. Jlubuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0IeHUe, HKCIIEPUMEHT), CIOcO0aMH BBISIBICHHUS W OL[CHKH aHTPOIOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
JUIONATPUIECKOTO U CUMIIATPHUYECKOTO BHI000PAa30BAHMSI, BIUSHIS ABMKYIIIMX CHJI BOJIOIHA
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IMPOIECCaMU HBOJIOUH, ABIKYIIMMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M Cpellbl OOWTAHMS, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]Iy HCCIIEAYEMBIMH OHOJOTHYECKHMH IMpOIECCaMH ¥ SIBJICHUSMH, JelaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh WX OKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, W IYOJMYHO MPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP Oyaymiei mpoheccHoHaTbHON ACATEIBHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBIM HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIH BBIOOD COOTBETCTBYIOIECH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
(c yuyeToM mpuMeHeHUs 000PY/I0BaAHNS IEHTPA 00Pa30BaHUs €CTECTBEHHO-HAYYHOIl M TEXHOJIOrMYeCKoil HanpaBJieHHocTell «Touka

10 KVIACC

pocTta»)

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpaMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeibH
ble pecypchl

Oo6opynoBanu
e I[eHTpa
«Touka
pocTay

buonorus kak Hayka

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

’KuBble cuCTEMBI U X HN3YUYCHUC

buonorusa xietkn

0.5

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

[udposoit
MHUKPOCKOTI

[udposoit
MHUKPOCKOTI

Xumuaeckas opranu3anus KJICTKU

10

Crpoenue u GyHKIHUU KIETKU

https://m.edsoo.ru/
71413368
http://school-
collection.edu.ru/
http://ebio.ru/
http://bio.1septe
mber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

[Hudposoit
MUKPOCKOTI

ndex.php

[udposoit
MHUKPOCKOTI

OOMeH BeIecTB U peBpallieHue

Bbubnauoreka



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

OHCPTIHUH B KIICTKC

Hacnencreennast ungopmans u

LIOK
https://m.edsoo.r

7 .
peanu3aius eé B KIIETKE o 05 u/7f41c292
8 JKU3HEHHBIN UK KIETKH 6 1 Hudposoit
MHUKPOCKOTI
bubnuoteka .
ITOK [Mudposoit
9 Crpoenne u QpyHKIMH 17 Ls https://m.edsoo.r | MHKPOCKOIL
OpraHu3MoB ' u/7f41c292 JATHHI
TEeMIIEpaTyp
Bl
PasmHOKeHne u pa3BUTHE ndpoBOH
10 P 8 1.5 Bbubnuoreka Hidp
OpPraHU3MOB MHUKPOCKOTI
r ILHOK
1 CHETHKA — Hayka O ) 05 https://m.edsoo.r
HACJIEICTBEHHOCTH U . /7416292
W3MEHYHNBOCTH OPraHU3MOB
3aKOHOMEPHOCTH bubnuorexa [JOK
12 10 1
HACJIEICTBEHHOCTH https://m.edsoo.ru/
7f41c292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'enernka ueoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 BHOTEXHOIOTHS M CUHTETUYECKAS 4 0 bubnnoreka
OuoJIoTHs [HOK
https://m.edso0.r
17 PesepBHOE Bpemst 1 0 u/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acon Oo6opyn
DJIeKTPOHHbIE
oBaHHE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/n Konrpoiasbubie | IlpakTHyeckue eHTpa
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI «Touxa
pecypcsl
pocTay
3apoKJeHNe U Pa3BUTHE bubnuoteka [JOK
1 IBOJIFOIIMOHHBIX TIPE/ICTABIICHUH B 4 https://m.edsoo.ru/
OMOJIOTHH 7fAlcc74
MIKhOSEONIO - bu6moreka [IOK
HUKPOIBOJTIOIHUS U
2 P " 14 2 https://m.edsoo.ru/
pe3yAbTATHI 7£41c074
bu6moreka [IOK EOI/;I(I)po
3 Makpo3BOJIIOIHS U €€ Pe3yIbTaThl 6 https://m.edsoo.ru/ MHKDO
7f41cc74 P
CKOIl
I S . bu6mmoreka [JOK
OMCXOKJIEHUE U Pa3BUTHU
4 P ; P 15 1.5 https://m.edsoo.ru/
KU3HU Ha 3emiie 7f41cc74
N bubmuoreka [JOK
OMCXO’KJICHUE YeIOBeKa —
5 P ! 10 1 https://m.edsoo.ru/
aHTPOIIOTEHE3 7f41cc74
DKOJIOTUsl — HayKa O BuGmmorexa [OK EOHﬁQ)po
B3aMMOOTHOIIEHHSIX OPTaHU3MOB
6 SAHMOOTHOIE P MO 3 0.5 https://m.edsoo.ru/ K
u Ha,Z[OpFaHI/I"j’»MeHHBI\)'( CHUCTEM C 7f41ccT4 po
OKpYKarolel cpenoit CKOTI
7 Opranusmel U cpea 0OuTaHus 9 1.5 bubnmnoreka [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/
7t41cc74

bu6mmoreka [IOK

8 DKOJIOTHSI BUJIOB U TOMYJISIIHIA 9 0.5 https://m.edsoo.ru/
7f4lcc74
DKOJIOTHS COOOIIECTB. bubmiorexa LIOK
9 K OTOIHECKIE CHCTEMEL 12 0.5 https://m.edsoo.ru/
7f4lcc74
buocdepa — rnodanbHas brbmiorexa LIOK
10 SKOCHCTEMa 6 https://m.edsoo.ru/
7f4lcc74
bu6moreka [IOK
11 YenoBek 1 OKpyKaroIas cpeia 6 https://m.edsoo.ru/
7f4lcc74
12 PesepBHoe Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoanugecTBO 4acoB
DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka Kontpoiabnbie | IlpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE Pecypchl
/ padoThl padoTsbI
|
Beoanslii nHCTpyKTaxXk o T.b. buonorus bubnuorexa [JOK
1 Kak KOMILUIEKCHas HayKa U KaK 4acTh 1 0 0 https://m.edso0.ru/863e6122
COBPEMEHHOTO OOITECTBA https://m.edsoo.ru/863e632a
5 ’KuBnbie cucTeMbl U MX CBOMCTBA. BxoaHoM 1 0 0 bu6moreka [IOK
KOHTPOJIb https://m.edso0.ru/863e6564
Ipesenranus (Mudoypok)
https://infourok.ru/prezentaciya-k-uroku-
biologicheskie-sistemy-
4446425.html?ysclid=Imv5vt3fko4870786
95
3 YpoBHEBasi OpraHU3aIs KUBBIX CUCTEM 1 0 0 VYpok (MynbTHYpOK)
https://multiurok.ru/files/biologicheskie-
sistemy-kak-predmet-izucheniia-
biol.html?ysclid=Imv5xgqzud366319722
Bbubnuoreka IJOK
https://m.edso0.ru/863e6564
MeToapl MOJEKYISAPHON U KIETOUHOMN bu6mmoreka [JOK
4 1 0 0.5
OMOJIOTHH. https://m.eds00.ru/863e6122
Ipesenrtanus (HCnopran)
https://nsportal.ru/shkola/biologiya/library/
5 Hcropust OTKpBITHS U U3YYEHUS KIIETKH. 1 0 0 2012/09/20/urok-istoriya-izucheniya-

Knerounas teopus

kletki-kletochnaya-teoriya
bubmnoreka LIOK

https://m.edsoo.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://infourok.ru/prezentaciya-k-uroku-biologicheskie-sistemy-4446425.html?ysclid=lmv5vt3fko487078695
https://multiurok.ru/files/biologicheskie-sistemy-kak-predmet-izucheniia-biol.html?ysclid=lmv5xqqzud366319722
https://multiurok.ru/files/biologicheskie-sistemy-kak-predmet-izucheniia-biol.html?ysclid=lmv5xqqzud366319722
https://multiurok.ru/files/biologicheskie-sistemy-kak-predmet-izucheniia-biol.html?ysclid=lmv5xqqzud366319722
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://nsportal.ru/shkola/biologiya/library/2012/09/20/urok-istoriya-izucheniya-kletki-kletochnaya-teoriya
https://nsportal.ru/shkola/biologiya/library/2012/09/20/urok-istoriya-izucheniya-kletki-kletochnaya-teoriya
https://nsportal.ru/shkola/biologiya/library/2012/09/20/urok-istoriya-izucheniya-kletki-kletochnaya-teoriya
https://m.edsoo.ru/863e6e88

[pesenrtanus (YuurensKOM)
https://uchitelya.com/biologiya/156662-
prezentaciya-himicheskiy-sostav-kletki-

6 XUMHUYECKAHA COCTaB KIETKH 0 voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-
mineralnye-veschestva.html
bubaunoreka LIOK
https://m.edso0.ru/863e674e
IIpesenTanus (YuutensKOM)
https://uchitelya.com/biologiya/156662-
prezentaciya-himicheskiy-sostav-kletki-
7 MunepanbHEIC BEMECTBA KICTKH, X 0 voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-
Oromorndeckas poib mineralnye-veschestva.html
bub6mmoreka IJOK
https://m.eds00.ru/863e674e
Opraandeckue BenecTBa KISTKH — OCJIKH.
Ypok (DokcBop)
g | JlabopatopHas pabora «Obnapyxenne 05 https:/foxford.ru/wiki/biologiya/funktsii-
OEJIKOB C IIOMOIIIBKO KAYECTBCHHBIX be|kov-v-zhivyh_orqanizmah_
peaKIuii» fermenty?ysclid=Imvi0159jy897001263
CaoiicTBa, knaccupukanus u QyHKIIUN Brbmmorexa LIOK
9 ’ t YHKH 0 https://m.edso0.ru/863e6b72
0eIIKoB
Buneo (UaTeprerypok)
https://interneturok.ru/lesson/biology/10-
klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-
zhiznedeyatelnosti-
kletki?utm_source=yandex&utm medium
=cpc&utm_campaign=72136850&utm _co
10 OprannyecKkue BEIECTBA KIETKH — 0 ntent=14629084054&utm_term=&yclid=1

YrJI€BOAbI U JIUITU/bI

50868163912531967
[Ipesenrarus (Muadoypok)
https://infourok.ru/prezentaciya-k-uroku-
lipidi-uglevodi-klass-
1642112.html?ysclid=Imvi9mhxqv382300
554

butmoreka IIOK



https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://m.edsoo.ru/863e674e
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://uchitelya.com/biologiya/156662-prezentaciya-himicheskiy-sostav-kletki-voda-i-ee-rol-v-zhiznedeyatelnosti-kletki-mineralnye-veschestva.html
https://m.edsoo.ru/863e674e
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://m.edsoo.ru/863e6b72
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-zhiznedeyatelnosti-kletki?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=150868163912531967
https://infourok.ru/prezentaciya-k-uroku-lipidi-uglevodi-klass-1642112.html?ysclid=lmvi9mhxqv382300554
https://infourok.ru/prezentaciya-k-uroku-lipidi-uglevodi-klass-1642112.html?ysclid=lmvi9mhxqv382300554
https://infourok.ru/prezentaciya-k-uroku-lipidi-uglevodi-klass-1642112.html?ysclid=lmvi9mhxqv382300554
https://infourok.ru/prezentaciya-k-uroku-lipidi-uglevodi-klass-1642112.html?ysclid=lmvi9mhxqv382300554

https://m.edso0.ru/863e6870

Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopras pabota «VcciienoBanue

[Ipeszenranus (Mudoypok)
https://infourok.ru/prezentaciya-po-

11 0.5 biologii-na-temu-nukleinovie-kisloti-atf-i-
HYKJICHHOBBIX KHCIIOT, BRIACIICHHBIX 13 drugie-organicheskie-veschestva-kletki-
KJIETOK Pa3JINYHBIX OPraHu3MOBY klass-

2105458.html?ysclid=Imviakwacd769725

12 Crpoenue u ¢pyukiuu ATO. Jlpyrue 0 33
Hykieosuarpudochars (HTD) Bubnmorexa LIOK

https://m.edso0.ru/863e6d5c

13 CexBenupoBanue [JHK. Metosl reHOMUKH, 0 bubmoreka [JOK
TPAHCKPUIITOMUKH, IPOTEOMUKHU https://m.edso0.ru/863e6122

14 | Meroap! CTPYKTYpHOU OHOJIOTHUU 0

15 O6o0matromuii ypok "XuMmudeckas 0
OpraHu3aius KJieTku"

16 Tuner knerok. [IpokapuoTrdeckas KieTka 0 VYpok (PokcBop)
https://foxford.ru/wiki/biologiya/funktsii-
belkov-v-zhivyh-organizmah-
fermenty?ysclid=Imvi015gjy897001263

CrpoeHue syKapruOoTHYECKOU KIIETKHU. [MpesenTanus (Yuurens.com)
TTOBEpXHOCTHBI} anmapar KIETKH. https://uchitelya.com/biologiya/196522-

17 y 0.5 prezentaciya-stroenie-eukarioticheskoy-
[IpakTnueckas pabota «/3ydeHue cBOWCTB Kletki. html
KJIETOYHOI MeMOpaHbI» BI/I6J.II/IOTeKa LIOK

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH. bu6mmoreka [JOK

18 [TpakTueckas pabota «3ydenue 05 https://m.edso0.ru/7f413368
JIBVDKEHUS [IUTOTLIA3MbI B PACTHTEIBHBIX ' http://school-collection.edu.ru/).
KIIETKAX» http://ebio.ru/

19 [ToJyaBTOHOMHBIE OPTAHOUIBI KIIETKH: 05 http://bio.1september.ru/urok/

MUTOXOHAPHUH, Tu1acTuabl. JlabopatopHas

http://djvu-inf.narod.ru/
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6122
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://foxford.ru/wiki/biologiya/funktsii-belkov-v-zhivyh-organizmah-fermenty?ysclid=lmvi015gjy897001263
https://uchitelya.com/biologiya/196522-prezentaciya-stroenie-eukarioticheskoy-kletki.html
https://uchitelya.com/biologiya/196522-prezentaciya-stroenie-eukarioticheskoy-kletki.html
https://uchitelya.com/biologiya/196522-prezentaciya-stroenie-eukarioticheskoy-kletki.html
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

pabora «/ccienoBanue mia3mMon3a u
JIeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

http://biology.ru/index.php

20 | HememOpaHHBIE OPTaHOHIBI KIETKH 0

21 | Crpoenue u HyHKIUH sApa 0
CpaBHuTeNIbHAs XapaKTEPUCTHKA KIIETOK

oo | OYKApHOT. JlaGopartopHnast pabota 05

«M3yyeHne CTPOECHHUS KIIETOK Pa3IMYHbBIX '

OpraHU3MOB)

23 O6o6maromuit ypok "Crpoenue u GpyHKIMH 0

KieTkn"

Buneo (MaTEpHETYPOK)
https://interneturok.ru/lesson/biology/10-
klass/bosnovy-citologii-b/obmen-
veschestv-i-energii-v-kletke-
2?ysclid=Imvj1cd59i816416420

Ypok

ACCHMUISILIHS ¥ TUCCHMUIISIIS — JBE (HKnacc)https:/_/Www.vaklass.ru/p/bloloma
/10-klass/vnutrikletochnye-

24 CTOpOHBI MeTaboIM3Ma. TuIbl 0OMeHa 0 biokhimicheskie-reaktcii-

BCIIIECTB. 6844011/metabolizm-kletochnoe-
dykhanie-6844012/re-bf9db698-6701-
411f-85de-
731ebc4dac88?ysclid=Imvjllbkdc4383813
68

Bbubnuoreka IJOK
https://m.edso0.ru/863e766¢
depMeHTATUBHBIN XapaKTeEP PeakIui bubmorexa [IOK
p p P peartt https://m.edsoo0.ru/7f413368
KJIeTOYHOTO MeTabonu3ma. JlabopaTopHas i ;
http://school-collection.edu.ru/).
25 | paOota «M3yueHue pepMEeHTaTUBHOTO 0.5

pacICIuICHUA IEPOKCUa BOAOPOaa B
PACTUTCIILHBIX U )KUBOTHBIX KIICTKAX»

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
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http://school-collection.edu.ru/
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http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php

26 | benku-akTHBATOPHI U OCIKU-HHTHOUTOPEI 0 Buzneo (HTepHETYpOK)

o https://interneturok.ru/lesson/biology/9-
27| A®TOTPOHBIH THI 0OMEHa BelleCTs 0 Klass/fiziologiya-kletki/biosintez-

28 | dorocuHTE3 0 uglevodov-
fotosintez?utm_source=yandex&utm_med
ium=cpc&utm_campaign=72136850&utm

content=14629084054&utm_term=&ycli
d=16289236918029778943
[Mpesenranus (Madoypok)
Xemocnnres. JlabopatopHas padoTa https://infourok.ru/prezentaciya-po-
29 | «CpasHeHne mporeccoB GOTOCHHTE3a 1 0.5 biologii-na-temu-fotosintez-hemosintez-
XEMOCHHTE3 klass-
1542415 .html?ysclid=Imvj3hjong3341252
38
bu6mmoreka IJOK
https://m.edso0.ru/863e7c98
30 | AmnaspoOHBIC OpraHu3Mbl. Buapl OpoxeHusl. 0
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 0
HEPTeTUYECKOro 0OMeHa
[Ipesenrarnus (Hemopran)
DHeprus MeMOpaHHOTO TPaTUEHTA https://nsportal.ru/shkola/biologiya/librar

32 | mportonoB. Cunte3 AT®: paboTa npoTOHHOM 0 y/2022/04/18/prezentatsiya-

AT®-cunTassl energeticheskiy-obmen Bubnuoreka
ITOK https://m.edso0.ru/863e7aae
33 | Peakuuu MaTpUYHOTO CHHTE3a 0 IMpesenTanus (Yuurens.com)
https://uchitelya.com/biologiya/130024-
. prezentaciya-sintez-belka-v-kletke-10-

34 | Tpanckpunuus — matpuuHblii cuaTe3 PHK 0 Klass.html BuGmmorexa LIOK

https://m.edso0.ru/863e796e

35 | Tpancusauus u €€ sTanbl 0 Ipesenramus (ppt-onlineg) https:/ppt-
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https://m.edsoo.ru/863e7c98
https://nsportal.ru/shkola/biologiya/library/2022/04/18/prezentatsiya-energeticheskiy-obmen
https://nsportal.ru/shkola/biologiya/library/2022/04/18/prezentatsiya-energeticheskiy-obmen
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https://uchitelya.com/biologiya/130024-prezentaciya-sintez-belka-v-kletke-10-klass.html
https://m.edsoo.ru/863e796e
https://ppt-online.org/277443?ysclid=lmvkpvv9b0921843739

Konuposanue amuHOKHCIOT. Poss prbocom

online.org/277443?ysclid=Imvkpvv9b0921
843739
bubauoreka LIOK

36 0 https://m.edso0.ru/863e796e
B OnocuHTe3e Oeska
37 Opranusanus reHomMa y IpokapuoT 1 0 bubnuotexa [JOK
JYKapUOT https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
38 MoJeKynaspHble MEXaHH3MbI SKCIIPECCHU 0 http:// b?O.lseDtember.l’U/ urok/
T'€HOB Y DyKapHuOT http://djvu-inf.narod.ru/
http://biology.ru/index.php
Bupycel — BHeksIeTOUHBIE (POPMBI KU3HU U
39 | oOnuratHble mapasuTel. [IpakTHyecKas 0.5 https://multiurok.ru/files/konspekt-uroka-
pabora «Cosaate MOCH BHpYCa L hysolig-Imvieneb 669631645
BupycHsbie 3a00s1eBaHus YeIOBEKa, Bu6nuoreka LIOK
40 YKUBOTHBIX, pacTeHnil. HaHoTexHooruu B 0 https://m.edso0.ru/863e7540
OMOJIOTUH B MEIUIINHE
Kontponbhas padoTa no pasaenam: "OOMeH
41 BEILIECTB M MPEBPAICHUE YJHEPTUHU B KIICTKE. 0
HacJeACTBEHHAs MHPOPMALIHS U peaTru3alus
eé B KieTke"
Buneo (MaTEepHETYpOK)
https://interneturok.ru/lesson/biology/10-
klass/razmnozhenie-i-individualnoe-
42 | JXu3HEHHBIN UK KICTKH 0 razvitie-organizmov/zhiznennyy-tsikl-

kletki?utm source=yandex&utm medium

=cpc&utm campaign=72136850&utm co

ntent=14629084054&utm term=&yclid=1
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http://school-collection.edu.ru/
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728044165495783423

[pesenrtanus (Uadoypok)
https://infourok.ru/prezentaciya-po-
biologii-na-temu-delenie-kletki-mitoz-10-
klass-
4120316.html?ysclid=Imvj5smhe9296138
780 bubmuoreka LIOK
https://m.edso0.ru/863e7dc4

[Ipe3enTarus (Yuuremns.com)
https://uchitelya.com/biologiya/130024-

43 | Marpwuunsnii cuate3 JJTHK 0 prezentaciya-sintez-belka-v-kletke-10-
klass.html Bu6nmoreka ITOK
https://m.edsoo0.ru/863e796e
bu6mmoreka IJOK
44 | Xpomocomsl. JlabopaTtopHas padota 0 https://m.e dS(I)lo.ru 186367dca
bu6mmoreka IJOK
45 | [lenemme xneticn — MuTO3 0 https://m.eds00.ru/863e7dc4
Tunsl kieTok. KapruoknHes U MUTOKUHES.

46 JlabopaTtopHas pabora «Habmronenue 05 bubmorexa LIOK
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa https://m.edsoo.ru/863e7dc4
(Ha TOTOBBIX MUKPOIIpENapaTax)»

47 Perynsimus ;xM3HEHHOTO UKJIA KIETOK 0 bubmmorera [IOK
https://m.edso0.ru/863e7dc4
bubmmoreka [IOK

48 OpraHusM KaK emHOE 1enoe 0 https://m.edsc]i).ru/863e7dc4

49 Tkanu pacrenuii. JJaboparopnas pabota 05 Bbubnuorexa IIOK

«M3ydeHne TKaHEeH pacTCHUIN» https://m.edsoo.ru/7f413368
TKaHU JKMBOTHBIX M YEIOBEKA. http://school-collection.edu.ru/).
50 | JlaGoparopHas pabota «/3yueHue TKkaHeu 0.5 http://ebio.ru/

ZKHUBOTHBIX»

http://bio.1september.ru/urok/
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Opransel. CucreMsl opraHos. JlaboparopHast

bu6mmoreka [{OK

51 | pabora «/3yueHne OpraHoB IBETKOBOTO 0.5 https://m.edsoo.ru/7f413368
pacTeHus» http://school-collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/urok/
59 Omnopa Tenta Opranu3mMoB. J[BrKeHHe 0 http://djvu-inf.narod.ru/
OPTaHU3MOB http://biology.ru/index.php
53 | Iluranwe opraHU3MOB 0 bubnmoreka [JOK
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
54 [TuTanure MO3BOHOYHBIX KHBOTHBIX. 0 http://bio. Lseptember.ru/urok/
[TuieBapuTeabHas CHCTEMA YEITOBEKA http://divu-inf.narod.ru/
http://biology.ru/index.php
55 | JlprxaHue opraHu3MOB 0 bu6mmoreka [JOK
https://m.edso0.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
56 JIpIXaHH€E TO3BOHOYHBIX KHBOTHBIX M 0 http://bio. 1september.ru/urok/
HeJloBeka http://djvu-inf.narod.ru/
http://biology.ru/index.php
57 | TpaHCHOPT BELIECTB Y OPraHU3MOB 0
58 | KposeHocHas cucreMa MO3BOHOYHBIX 0



http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JKHUBOTHBIX U YCJIOBCKA

59 | Brlaenenue y opranu3MoB 0

60 | 3amwuTa y OpraHu3MoB 0

61 | MmMmyHHas cucTema 4yeloBeKa 0 bubnuorexa [JOK
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/

62 | Pa3mpakuMOCTh M PETyJISLKUs Y OPraHU3MOB 0 http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

63 ['ymMopanbHas peryasanus 1 S3HI0OKpHUHHAS 0

CHUCTEMA )KUBOTHBIX U YCJIIOBCKA
O06o0mmaromuii ypok 1mo pasaeinam:
64 "YKuznennsrit uka kiaetku. CTpoeHue u 0
dbyHKIIMM OpraHu3MoB"
dopMbl pa3MHOKEHUS OPTaHU3MOB. bubmmorera [IOK

65 IoloBoe pasMHOsKeHIE 0 https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831e
VYpok (Hcmoprai)
https://nsportal.ru/shkola/biologiya/library/

66 Meiios 0 2013/08/26/plan-konspekt-uroka-po-teme-

meyoz
Bbubnmoreka IJOK
https://m.edsoo.ru/863e7f4a
I'ametorenes. O6pa3zoBaHue U pa3BUTHE thps://_i_nfourok.ru/prezentac_iva—po—
biologii-na-temu-obrazovanie-polovyh-
67 MOJIOBBIX KJeTok. JlabopaTopHas pabora 0.5 kletok-oplodotvorenie-10-klass-

«I/I3yquI/Ie CTPOCHHA MOJIOBBIX KJICTOK Ha

TOTOBBIX MUKpOIIpCIiapaTrax»

5683812.htmI?ysclid=Imv140j4ci10626237
9
Ypok (IlepBoe ceHTsIOps)



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://nsportal.ru/shkola/biologiya/library/2013/08/26/plan-konspekt-uroka-po-teme-meyoz
https://nsportal.ru/shkola/biologiya/library/2013/08/26/plan-konspekt-uroka-po-teme-meyoz
https://nsportal.ru/shkola/biologiya/library/2013/08/26/plan-konspekt-uroka-po-teme-meyoz
https://m.edsoo.ru/863e7f4a
https://infourok.ru/prezentaciya-po-biologii-na-temu-obrazovanie-polovyh-kletok-oplodotvorenie-10-klass-5683812.html?ysclid=lmvl40j4ci106262379
https://infourok.ru/prezentaciya-po-biologii-na-temu-obrazovanie-polovyh-kletok-oplodotvorenie-10-klass-5683812.html?ysclid=lmvl40j4ci106262379
https://infourok.ru/prezentaciya-po-biologii-na-temu-obrazovanie-polovyh-kletok-oplodotvorenie-10-klass-5683812.html?ysclid=lmvl40j4ci106262379
https://infourok.ru/prezentaciya-po-biologii-na-temu-obrazovanie-polovyh-kletok-oplodotvorenie-10-klass-5683812.html?ysclid=lmvl40j4ci106262379
https://infourok.ru/prezentaciya-po-biologii-na-temu-obrazovanie-polovyh-kletok-oplodotvorenie-10-klass-5683812.html?ysclid=lmvl40j4ci106262379

https://urok.1sept.ru/articles/534045?yscli
d=Imv1440d1983372642
JlaGopartopHas padora (Bk.com)
https://vk.com/doc544695680 652146533
?hash=YzIIUSRE5sU06umWRVdFh1Kjl
AlI3pBImELfQdznifVH

bubaunoreka LIOK

https://m.edso0.ru/863e81h6

WNHuBuayanbsHOE pa3BUTHE OPraHU3MOB —

Buneo
(Buneoypok.net)https://videouroki.net/vid
eo/30-individualnoe-razvitie-

68 0 ehmbrionalnyj-i-postehmbrionalnyj-
OHTOI'CHC3 period.html?ysclid=ImvI4z5s0a291459256
bub6mmoreka IJOK
https://m.edso00.ru/863e8436
69 3akJiajika OpraHoB U TKaHEW 13 0 bubmmorexa [TOK
3apOJIbIIIEBBIX JTUCTKOB https://m.edso0.ru/863e8436
Poct u paszButne xxuBoTHBIX. JlJabopaTopHast
70 aboTa «BrIsBICHHE TTPU3HAKOB CXOJICTBA 0.5 bubmmorexa IOK
P _ P A ' https://m.edsoo.ru/863e8436
3apOIBIIIEH MO3BOHOYHBIX )KMBOTHBIX)
bu6mmoreka [JOK
https://m.edsoo.ru/7f413368
. http://school-collection.edu.ru/).
Pa3MHOkeHME U pa3BUTHE PACTCHHIA. L
1| a6 p C 05 http://ebio.ru/
aboparopra pabota « TpoeHIfe OpraHos ' http://bio.1september.ru/urok/
Pa3MHOKEHHS BBICIIUX PACTCHUI http://divu-inf.narod.ru/
http://biology.ru/index.php
7 O6o6maromuit ypok "PasMHOXkeHUE U 0
pa3BUTHE OPraHU3MOB"
73 | VCTOpHS CTAHOBIICHHS H PA3BHTHS TEHETHKH 0 https://nsportal.ru/shkola/biologiya/library/

2020/01/05/otkrty-urok-po-teme-genetika-



https://urok.1sept.ru/articles/534045?ysclid=lmvl440dl983372642
https://urok.1sept.ru/articles/534045?ysclid=lmvl440dl983372642
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://vk.com/doc544695680_652146533?hash=YzIIU3RE5sU06umWRVdFh1KjlAI3pBImELfQdzn1fVH
https://m.edsoo.ru/863e81b6
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html?ysclid=lmvl4z5soa291459256
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah
https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah

KaK HayKu

nauka-o-zakonomernostyah
bubaunoreka LIOK

https://m.edso0.ru/863e8612

OCHOBHBIE TTOHSATHSA U CUMBOJBI T€HETHUKH.

74 | Jla6oparopHas paGota "JIpo3odua Kak 0.5 https://urok.1sept.ru/articles/594979?yscli
00BEKT U3YYEHUS T€HETUKA" d=ImvI69owzm301229762
¥4 bubaunoreka [IOK
75 3aKOHOMepHOCTI/I HaCJICOJOBaHUA IPU3HAKOB. 0 https//medsooru/863e8878
MoHoTUOPHIHOE CKPEIIUBAHHUE.
https://urok.1sept.ru/articles/594979?yscli
[{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO d=ImvI690wzm301229762
76 0 56
CKpEeIIUBaHUs nommorexka LJOK
https://m.edso0.ru/863e8878
AHanusupyrolee ckpenmpanue. Hemomnoe https://interneturok.ru/lesson/biology/10-
[ JOMUHUPOBaHUE 0 klass/os_novy-qenetiki/diqib_ri_dnoe-
skreschivanie-zakon-nezavisimogo-
nasledovaniya-
priznakov?ysclid=ImvI84g8x627500903
78 | JlurubGpumHOe CKpeIuBaHue. 0 Bu6morexa LIOK
https://m.edsoo.ru/863e89a4
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 0
CKpEITUBaHUS
https://resh.edu.ru/subject/lesson/4755/con
80 C 0 spect/118827/

LETJIEHHOE HACJIeIOBAHNUE MTPU3HAKOB Bubnmorexa LOK
https://m.edso0.ru/863e8c60
bubmuoreka [{OK
https://m.edsoo0.ru/7f413368
http://school-collection.edu.ru/).

81 | XpomocoMmHas TEOpHs HaCJIeACTBEHHOCTH 0

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/



https://nsportal.ru/shkola/biologiya/library/2020/01/05/otkrty-urok-po-teme-genetika-nauka-o-zakonomernostyah
https://m.edsoo.ru/863e86f2
https://urok.1sept.ru/articles/594979?ysclid=lmvl69owzm301229762
https://urok.1sept.ru/articles/594979?ysclid=lmvl69owzm301229762
https://m.edsoo.ru/863e8878
https://urok.1sept.ru/articles/594979?ysclid=lmvl69owzm301229762
https://urok.1sept.ru/articles/594979?ysclid=lmvl69owzm301229762
https://m.edsoo.ru/863e8878
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/digibridnoe-skreschivanie-zakon-nezavisimogo-nasledovaniya-priznakov?ysclid=lmvl84g8x627500903
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://resh.edu.ru/subject/lesson/4755/conspect/118827/
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php

https://nsportal.ru/shkola/biologiya/library/

2013/09/24/genetika-pola-stseplennoe-s-

82 | T'eneruka moia 0 polom-nasledovanie
bubaunoreka LIOK
https://m.edso0.ru/863e8c60

I'eHoTHIT KaK 1IeIOCTHAS CUCTEMA.
83 | T'enermdyeckuii KOHTPOJIb PA3BUTHS 0
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
84 KonTponbHas pabora no teme: 0
"3aKkOHOMEPHOCTH HacleA0BaHUs"
85 MN3MeHYnBOCTh NMpU3HAKOB. BHibl 0 bubauoreka [IOK
W3MEHUYHUBOCTH https://m.edsoo.ru/863e8efe
bu6mmoreka IJOK
86 MoaudukanroHHass ”3MEHUYNBOCTh 0 https://m.edsoo.ru/863e8efe
BapuanuoHHbIN psa 1 BapualluOHHAS
kpuBas. JlaboparopHas paboTa

87 «MccnenoBanue 3aKOHOMEPHOCTEH 05 bubmmoreka [JOK
MOTU(DUKAITMOHHON U3MEHYMBOCTH. https://m.edso0.ru/863e8efe
[TocTpoeHne BapualiMOHHOTO Psaa U
BapHaIllMOHHON KPUBON»

88 I'enoTunuyeckas U3MEHUYHUBOCTb. 0 bubmmoreka [IOK
KomOnHaTHBHAsI N3MEHYNUBOCTD https://m.edsoo.ru/863e8efe

bubmmoreka [IOK

89 MyTalHORHas H3MEHIHBOCTS. 0 https://m.edsoo.ru/863e8efe

3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpPOIECCa. bubmmorexa LJOK

90 0

ONUreHeTHKA U SIUTSHOMUKA https://m.edsoo.ru/863e8efe

91 | T'eneruka uenoBeka. [IpakTuueckas padoTa 0.5 Bu6anorexa LIOK



http://biology.ru/index.php
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie
https://nsportal.ru/shkola/biologiya/library/2013/09/24/genetika-pola-stseplennoe-s-polom-nasledovanie
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

«CocTraBieHue 1 aHaJIU3 POJOCIOBHOID

https://m.edso0.ru/863e8d78

MeTtoapl MEIUIIMHCKON I'€HETUKHU. 3HAUYEHHUE
MEIHUIMHCKON T€HETUKH B MPEIOTBPAICHUHN

bubaunoreka LIOK

92 0
1 JICUCHUH TCHETUYCCKHUX 3a00JICBaHUIA https://m.edso0.ru/863e8d78
YeJIoBeKa
O06006maronuil ypok o Temam:
93 | "3akOHOMEpPHOCTH U3MEHUYMBOCTHU. | eHeTHKa 0
yeynoBeka'
OCHOBHEIE TOHATHSI CENEKIUH, https://infourok.ru/material.htmI?mid=225

94 JlabopaTtopHas pabota «3ydenne copToB 05 61&ysclid=ImvIiupyg2p968751704

KYJIbTYPHBIX PACTEHHI U MOPOJL JOMAIITHUX ' bubmmorexa IIOK

SKHBOTHELD https://m.eds00.ru/863e9214
https://multiurok.ru/files/urok-na-temu-
metody-i-dostizheniia-selektsii-

95 MeTomp! ceneKIIMOHHON pabOTHI. 0 raste.html?ysclid=Imvm2ball2299009276
bu6mmoreka IJOK
https://m.edso0.ru/863e9214

JloCcTHXKEHUS CeNIEKIIUU PACTEHUI 1
96 | xumBoTHBIX. [IpakTHUeckas paboTa 0.5 bubamoreia LIOK
P . p ' https://m.edso0.ru/863e9214
«IIpuBHUBKa pacTeHU»
CoxpaHeHue, U3y4eHUE U UCII0JIb30BaHUE bubmmnorexa [JOK
97 0
TE€HETUYECKUX PECYPCOB https://m.edso0.ru/863e9214
https://multiurok.ru/files/konspekt-uroka-i-
buoTexHoorus Kak Hayka u 0Tpacib prezentatsiia-po-teme- )
biotekhnolo.html?ysclid=Imvlvdhiwc7462

98 | mpousBoacTBa. MeauLIMHCKHE 0 85275

OHMOTEXHOJIOTHH. Bbubnuoreka ITOK
https://m.edso0.ru/863e9336

99 OCHOBHBIE HANIPaBJIEHUSI CHAHTETUYECKOI 0 bubmmorexa LJOK

OHOJIOTUU

https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://infourok.ru/material.html?mid=22561&ysclid=lmvlupyq2p968751704
https://infourok.ru/material.html?mid=22561&ysclid=lmvlupyq2p968751704
https://m.edsoo.ru/863e9214
https://multiurok.ru/files/urok-na-temu-metody-i-dostizheniia-selektsii-raste.html?ysclid=lmvm2ba1l2299009276
https://multiurok.ru/files/urok-na-temu-metody-i-dostizheniia-selektsii-raste.html?ysclid=lmvm2ba1l2299009276
https://multiurok.ru/files/urok-na-temu-metody-i-dostizheniia-selektsii-raste.html?ysclid=lmvm2ba1l2299009276
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://multiurok.ru/files/konspekt-uroka-i-prezentatsiia-po-teme-biotekhnolo.html?ysclid=lmvlvdhiwc746285275
https://multiurok.ru/files/konspekt-uroka-i-prezentatsiia-po-teme-biotekhnolo.html?ysclid=lmvlvdhiwc746285275
https://multiurok.ru/files/konspekt-uroka-i-prezentatsiia-po-teme-biotekhnolo.html?ysclid=lmvlvdhiwc746285275
https://multiurok.ru/files/konspekt-uroka-i-prezentatsiia-po-teme-biotekhnolo.html?ysclid=lmvlvdhiwc746285275
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

10 x 1 0 Bubnioreka [IOK
0 POMOCOMIA H TCHHA HEDKEHepiA https://m.eds00.ru/863e9336
10
1 HTorosast KOHTpOJbHAs paboTa 1 0
10 | PesepsHbrii ypok. [loBTOpenue, 06o0mICHHE, 1 0
2 CUCTEMAaTH3aIUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 11

[TPOTPAMME



https://m.edsoo.ru/863e9336

11 KVIACC

Ne KoaunyecTBO 9acoB
JJ1eKTpOHHBIE HU(POBLIE
Tema ypoka Konrpoubn | IIpakTuHyecku P p
n/ Bcero o0pa3oBaTe/ibHbIE pecypchl
I ble padoTbl | e padoThI
bubaunoreka [IOK
1 4. 1
Isomomonnas reopus . Jlapsuia 0 0 https://m.edsoo.ru/863eafec
JIBroKyye CHIIbl 3BOJIIOIMY BHIOB 110 Y. bubaunoreka LIOK
2 1 0 0
HapBuny https://m.edsoo.ru/863eb10e
https://infourok.ru/prezentaciya-k-urok-
biologii-11-klassa-po-teme-faktory-
o evolyucii-
3 Boprba 3a CyHI?CTBOBaHI/Ie, €CTECTBEHHbII U 1 0 0 4035477.htmiPysclid=lmvmr2w2ib310
HCKYCCTBEHHBIN 0TOOD 159834
bubmmoreka IJOK
https://m.edsoo.ru/863eb46a
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1 0 0
SBOJIIOIIHHA
https://infourok.ru/razrabotka-uroka-
na-temu-mikroevolyuciya-
5 DTarnbl 3BOJIIOLIMOHHOTO TIPOIiecca: 1 0 0 vidoobrazovanie-11-klass-
MUKPOAIBOJIIOIHUS 1 MAKPOIBOJTFOLIHS 5408711.html?ysclid=Imvmn2ruk377
4697832 bubnmoreka IJOK
https://m.edso0.ru/863eb348
https://infourok.ru/urok-biologii-v-
o klasse-populyaciyaedinica-evolyucii-
6 Homyssus — onemenTapHas euHALa 1 0 0 3408942.html?ysclid=Imvmntajin1620
3BOJIFOIU N 30489
7 3akoH reHeTudeckoro pasHosecus k. Xapau, 1 0 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863eb46a
https://infourok.ru/razrabotka-uroka-na-temu-mikroevolyuciya-vidoobrazovanie-11-klass-5408711.html?ysclid=lmvmn2ruk3774697832
https://infourok.ru/razrabotka-uroka-na-temu-mikroevolyuciya-vidoobrazovanie-11-klass-5408711.html?ysclid=lmvmn2ruk3774697832
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B. BaiinGepra. Jlaboparopnast pabota
«BpIsiBIeHUE N3MEHYMBOCTH y 0COOCH OHOTO
BHIA»

https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

8 DneMeHTapHbIe (PAKTOPHI IBOJFOIMA 0
9 Oddext ocHoBaTend. IpdexT OyTbUI0YHOrO 0
TOPJIBITITKA
10 Murpauyu. 30040 nomyssuii: 0
reorpaduueckasi, OnoJorudecKas
https://nsportal.ru/shkola/biologiya/libr
o o . ary/2015/10/20/plan-konspekt-uroka-
1 EctectBeHHbII 0TOOp — HampaBIsIOLINI 0 estestvennyy-othor-i-eqo-formy
(haxTop sBOIOLHH Bu6moreka [TOK
https://m.edsoo.ru/863eb46a
12 [TonoBoii oTOOP 0
JlabGopaTopnas padora
ITprcrocoOneHHOCTh OPraHM3MOB Kak https://vk.com/doc480994917 6229220
13 pe3ynbTaT MUKpOdBoTroIMU. JlaboparopHas 05 66?hash=XjwyulfNwRc1CeoxsbOAG
. N bubmmoreka LIOK
UAMOATANTalNi y PACTEHUN U KUBOTHBIX)
https://m.edsoo.ru/863eb5fa
[Tpumeps! mpucnocobIeHU Y OpraHu3MOoB: NaGopatopias paGora
Mopdonoruueckue, pusnonoruyeckue, https://vk.com/doc480994917 6229220
14 OMOXHUMUYECKHE, ITOBEIEHUYECKIUE. 05 66?hash=XjwyulfNwRc1CeoxsbOAG

JlaGopaTopnas pabdora «IIpucnocobnaenus
OpPraHu3MOB U UX OTHOCHUTENIbHAS
11enecoo0pa3HoOCTb»

Xrhzm3C9SD8HWdfx71Htww
bubmmoreka [IOK

https://m.edsoo.ru/863eb5fa
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Bupn, ero kpurepun u CTpyKTypa.

https://infourok.ru/urok-biologii-v-
klasse-populyaciyaedinica-evolyucii-
3408942.html?ysclid=Imvmntajin1620
30489

15 Jlaboparopuast pabora «CpaBHEHHE BHJIOB 110 0.5 JlaGoparopras pabora
MOP(OTOTHEECKOMY KPHTEPHION https://nsportal.ru/shkola/biologiya/lib
rary/2021/10/27/laboratornaya-rabota-
sravnitelnaya-harakteristika-raznyh-
vidov
16 CrpykTypa BHIa 0
Bunoo6pa3oBanue kak pe3yabTaT
17 MHUKPO3BOJIIOLUHU. CBS3b MUKPOAIBOJIOLUU U 0
SIMUACMHUOJIOTUN
KonTponbHas paboTta o Temam :
18 "3apoxkaeHrEe U Pa3BUTHE SBOJIOLIMOHHBIX 0
MpeACTaBICHUI B Orojorun",
"MUKPOAIBOJIONMSA U €€ pe3yIbTaThl"
https://infourok.ru/prezentaciya-po-
biologii-na-temu-makroevolyuciya-
19 MakposBosmtonus. [TaneonTonornyeckue 0 puti-napravleniya-evolyucionnogo-
METO/Ibl U3yYEHHUS IBOJIOIUU processa-11-klass-
5217420.html?ysclid=Imvnbi5d71396
723229
20 buoreorpaduueckue MeTo b U3yUEHUS 0 bubnuoreka [JOK
3BOJIIOLUA https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
DOMOpHUOIOTHYECKHUEe U CPABHUTEIHHO- http://bio. 1september.ru/urok/
21 MOP(}OJIOTHUECKUE METO bl U3yUEHHUS 0

9BOJIIOIINHA

http://djvu-inf.narod.ru/
http://biology.ru/index.php
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MoutekylsIpHO-TeHETHIECKHUEe, OMOXUMHYECKUE

22 1 MaTEMaTHYECKHUE METO/Ibl U3YUEHUs 0
SBOJIIOIUHU
23 OO01mue 3aKOHOMEPHOCTH BOJTIOIHH 0
https://ppt-
online.org/1105669?ysclid=Imvncbw95
24 AnantuBHas paauanus. HepaBHOMEpHOCTD 0 0269234797
TEMIIOB BOJIIOIIUHU https://ppt-
online.org/802592?ysclid=Imvnd2uiq
w490396856
HayuHble rUIOTE3BI POUCXOK ACHHS JKU3HU https://infourok.ru/urok-po-biologii-v-
25 0 ; ; N
Ha 3emie 11-klasse-gipotezy-proishozhdeniya-
zhizni-na-zemle-
26 ,Z[OHay"IHBIe MPEACTABIIEHUSA O 3apOKICHUU 0 4956977.html?ysclid=Imvne9vkrv549
SKU3HH 251187 bubmioreka [IOK
https://m.edsoo.ru/863ebb5e
27 OCHOBHBIE ATaIlbl HECOPraHUYECKOH SBOIIOLUN 0 bubmuorexa IOK
p 1 https://m.edsoo.ru/863ebale
https://infourok.ru/prezentaciya-po-
biologii-na-temu-hronologiya-
28 L HIOTE3LL 3005 LCHIS SKH3HIL 0 razvitiya-zhizni-na-zemle-klass-
PO 1367737 .html?ysclid=Imvnfu43pe423
774048 bubmmorteka [IOK
https://m.edso0.ru/863ebd16
JlabopaTtopHas paboTa
" .. https://infourok.ru/laboratornaya-
CTOpHUsI 3€MJIU U METOJIbI €€ U3yUEHHUS. - — -
29 JlaboparopHas padora «3yyeHre U OMCaHUE 0.5 rabota-izuchenie-iskopaemih-
patop p ya ' ostatkov-rasteniy-i-zhivotnih-
HCKOMAEeMBbIX OCTATKOB APEBHUX OPraHU3MOBY 2496462.html?ysclid=Imvni23ero462
582290
30 HauanbHbie 3Tamnbsl opraHu4ecKoil 3BOJTIOLNT 0
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31 DBOJIOIHUS DYKAPUOT 0
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEIHLHOTO
30 mupa. [Ipaktuyeckas padora «3yuenue 05 bubnuorexa [IOK
0COOEHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX ' https://m.edsoo.ru/863ebale
OTJICIIOB)»
33 OCHOBHBIE ATarbl BOTIOIUN KUBOTHOTO MUPA 0 bubmorexa LIOK
H p https://m.edsoo.ru/863ebale
DBOJTIOIHS )KUBOTHBIX. [IpakTrueckas paboTa
34 «M3yueHre 0COOCHHOCTEH CTPOCHUS 0.5 bubamorexa LIOK
ya P ' https://m.edsoo.ru/863ebale
MTO3BOHOYHBIX JKHBOTHBIX)
PazButne xxu3HM Ha 3eMIie Mo spam U bubnuorexka [JOK
35 0
nepuoiam https://m.edsoo.ru/863ea48e
36 MaccoBble BEIMHPAHUS — JKOJIOTHIECKUE 0
KPHU3HUCHI TIPOIILIOTO
37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HUC, €T0 0
0COOEHHOCTH
CoBpeMeHHast CUCTeMa OPraHUYECKOTO
38 nponuioro. OCHOBHBIE CHCTEMATHYECKUE 0 bubamoreia LIOK
P i https://m.edsoo.ru/863ea48e
TPyl OPTraHU3MOB
KonTtposnpHas pabota 1o Teme:
39 "[IpoucxokaeHue U pa3BUTHE KU3HH Ha 0
3emiie"
40 AHTPOIOJIOTHSI — HayKa O YeJOBEKe 0 https://ypok.pd/library/razrabotka urok
a_osnovnie_stadii_evolyutcii_chelovek
. 200105.html?ysclid=Imvnkg3ebb6490
41 Pa3BuTHe npeacTaBaeHuit 0 IPOUCXOKICHUN 0 51157
4eJI0BEKA bubmmoreka [IOK
https://m.edsoo.ru/863eac2c
42 MecTo yenoBeka B CUCTEME OPraHU4YECKOIO 0.5
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mupa. Jlaboparopuas pabota «3yuenue
0COOCHHOCTEH CTPOCHHSI CKEJICTa YeIOBeKa,
CBA3aHHBIX C MPAMOXOXKICHUCM

43 JIBHKyIIHE CHIIBI aHTPOIIOTEHE3a 0 https://multiurok.ru/files/prezentatsiia
-po-teme-dvizhushchie-sily-
44 CooTHolIeHrEe ONOIOTHYECKUX U COLTHAIIBHBIX 0 antropogen.html?ysclid=Imvnmhkfrf3
(aKkTOpOB B aHTPOHOreHE3e 04759756 bubnuoreka IIOK
https://m.edsoo.ru/863ead44
https://kopilkaurokov.ru/biologiya/uro
Ki/urok s_priezientatsiiei _oshovnyie
45 OCHOBHBIE CTaJINW AaHTPOTIOTCHE3a 0 - L .
stadii_antropoghienieza?ysclid=Imvn
n89ezr449439690
46 [TaneoreneTrnka 1 MajIeOreHOMHKA 0 bubnuorexa [JOK
47 DBOJIOIMS COBPEMEHHOTO JeJI0BEKa 0 https://m.edso0.ru/7f413368
http://school-collection.edu.ru/).
http://ebio.ru/
Yenoseueckue pacel. [Ipakrruueckas padoTa http://bio.1september.ru/urok/

48 «/3yueHre 5KOJOrHYECKHX aanTanui 0.5 http://djvu-inf.narod.ru/
JeIOBEKay http://biology.ru/index.php
MexauCIUITMHAPHBIC METOIbI

49 anTpomnosorud. KoHTposbHas padoTta 1o Teme: 0
"IIpoucxokIeHrEe YeJI0OBEKa - aHTPOIOTeHe3"

https://uchitelya.com/biologiya/29249-
50 3apoKIeHUE U pa3BUTHE DKOJIOTUN 0 konspekt-uroka-ekologiya-kak-nauka-
0-vzaimootnosheniyah.html
Merto st skosorun. JlabopatopHas padora https://uchitelya.com/biologiya/29249
51 «M3ydyeHne MeTOI0B SKOJIOTUYECKUX 0.5 -konspekt-uroka-ekologiya-kak-

HUCCIIEJOBAHUN

nauka-o-vzaimootnosheniyah.html
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3HaueHne YKOJIOTNYSCKUX 3HAHUN I

https://uchitelya.com/biologiya/29249

52 0 0 -konspekt-uroka-ekologiya-kak-
Hernoeka nauka-o-vzaimootnosheniyah.html
53 T T r— 0 0 https://urok.1sept.ru/articles/648137?
P ysclid=Imvo1q7Iwg483142643
AbuoTtnueckue pakropsl. CBET Kak
54 sKoJoruueckuit pakrop. Jlaboparopuas 0 05
pabota «BbIsiBIeHUE nprcnocooieHnit '
OPraHu3MOB K BIIMSIHUIO CBETA) https://infourok.ru/konspekt_uroka_s
Abuotnueckue pakropsl. Temneparypa Kak prezentaciey Po _b'OIOQ_" v_11 kiass
. e_po_teme_abioticheskie faktory sre
55 aKoJoruueckuit pakrop. JlabopaTtopHas 0 05 dy-
pabota «BpIsiBIIeHHE TpUCTIOCOOISHUI ' 457039.htm?ysclid=Imvo27pav73856
OpPraHru3MoOB K BJIIMSAHHUIO TEMIICPATYPBD> 48311 Bubnmoreka HOK
AbGunoTtndeckue (hakTopsl. BiaxkHOCTH Kak https://m.edsoo.ru/863eafec
aKoJornueckuit pakrop. JlabopaTtopHas
56 0 0.5
pabota « AHATOMUYECKHE 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHU»
57 Coeslbl 0BMTAMIA ODFAHIMOB 0 0 https://urok.1sept.ru/articles/648137?
pex P ysclid=Imvolqg7lwg483142643
58 buonoruueckue puTMbl 0 0
59 JKuzneHnnsie GopMBI OpraHU3MOB 0 0
60 buoTtnueckue GakTopsl 0 0 https://kopilkaurokov.ru/biologiya/pre
sentacii/priezientatsiia-k-uroku-
. . biologhii-po-tiemie-biotichieskiie-
3HaueHue OMOTHYECKUX B3aUMOACUCTBUN AJIst
faktory-
61 | cymecToBaHuA OPraHU3MOB B Cpesle 0 0 sriedy?ysclid=Imvodnhttm646108332
oOuTaHHs bubmmoreka [IOK
https://m.edsoo.ru/863eb10e
62 DKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJIALNUN 0 0



https://uchitelya.com/biologiya/29249-konspekt-uroka-ekologiya-kak-nauka-o-vzaimootnosheniyah.html
https://uchitelya.com/biologiya/29249-konspekt-uroka-ekologiya-kak-nauka-o-vzaimootnosheniyah.html
https://uchitelya.com/biologiya/29249-konspekt-uroka-ekologiya-kak-nauka-o-vzaimootnosheniyah.html
https://urok.1sept.ru/articles/648137?ysclid=lmvo1q7lwg483142643
https://urok.1sept.ru/articles/648137?ysclid=lmvo1q7lwg483142643
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://infourok.ru/konspekt_uroka_s_prezentaciey_po_biologii_v_11_klasse_po_teme_abioticheskie_faktory_sredy-457039.htm?ysclid=lmvo27pav7385648311
https://m.edsoo.ru/863eafec
https://urok.1sept.ru/articles/648137?ysclid=lmvo1q7lwg483142643
https://urok.1sept.ru/articles/648137?ysclid=lmvo1q7lwg483142643
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-k-uroku-biologhii-po-tiemie-biotichieskiie-faktory-sriedy?ysclid=lmvodnhttm646108332
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-k-uroku-biologhii-po-tiemie-biotichieskiie-faktory-sriedy?ysclid=lmvodnhttm646108332
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-k-uroku-biologhii-po-tiemie-biotichieskiie-faktory-sriedy?ysclid=lmvodnhttm646108332
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-k-uroku-biologhii-po-tiemie-biotichieskiie-faktory-sriedy?ysclid=lmvodnhttm646108332
https://kopilkaurokov.ru/biologiya/presentacii/priezientatsiia-k-uroku-biologhii-po-tiemie-biotichieskiie-faktory-sriedy?ysclid=lmvodnhttm646108332
https://m.edsoo.ru/863eb10e

OcHOBHBIC TTOKA3aTSIN MOIyJIsA UM

63 YHCIEHHOCTD, INIOTHOCT, BO3PACTHAS U 0 https:/ studoped.ia.ru/ 5_168603_prakti
[TOJOBAS CTPYKTYPA cheskoe-za_mvatle-
.html?ysclid=Imvo5tp6du874428562
OcHOBHBIE TIOKA3aTEIN MOMYJISIINN: Bubmiorexa LIOK
64 | pOKIaEMOCTD, PHPOCT, TEMIT POCTR, 0 https://m.eds00.ru/863eb348
CMCpTHOCTI), MI/IFpaIII/H/I
65 DKOIOTHYECKasA CTPYKTYPA IMOITYIIALAA 0 bubmorexa OK
PYKTYp yun https://m.edso0.ru/863eb348
66 JlunaMuKa TOMYJISIITUU U €€ perysius 0 bubamorexa LIOK
yn PETYIALHA. https://m.eds00.ru/863eb348
67 KpuBsle pocTa UHCIEHHOCTH MOMYJISALIAH. 0 bubmmorexa [JOK
KpuBsle BbKMBaHUS https://m.edso0.ru/863eb348
Dkojoruveckas Hama Buaa. JlaboparopHas
68 abota «IIpucrocoOeHns ceMsiH paCTEHUN K 0.5 bubmorexa HOK
p p p ' https://m.edso00.ru/863eb348
pacceneHuIo»
Bup xak cucrema nonyssiui.
69 3aKOHOMEPHOCTH [MOBEACHUS U MUTPALIUU 0 bubmmorera [IOK
p 8 pan https://m.edso0.ru/863eb348
JKUBOTHBIX
KontponbHas padoTa no TeMam: "DxoJiorus",
70 "Opranusmsl 41 cpena oouTanus", "IKoJIOTH 0
BHJIOB U MONysiui"
https://interneturok.ru/lesson/biology/9-
klass/osnovy-ekologii/biotsenoz-kak-
soobschestvo-zhivyh-
organizmov?utm_source=yandex&utm
71 Coo0I1ecTBO OPraHu3MOB — OHOIIEHO3 0 medium=cpc&utm_campaign=721368

50&utm_content=14629084054&utm t
erm=&yclid=16811950649787809791
bubmmoreka [IOK

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



https://studopedia.ru/5_168603_prakticheskoe-zanyatie-.html?ysclid=lmvo5tp6du874428562
https://studopedia.ru/5_168603_prakticheskoe-zanyatie-.html?ysclid=lmvo5tp6du874428562
https://studopedia.ru/5_168603_prakticheskoe-zanyatie-.html?ysclid=lmvo5tp6du874428562
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://interneturok.ru/lesson/biology/9-klass/osnovy-ekologii/biotsenoz-kak-soobschestvo-zhivyh-organizmov?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=16811950649787809791
https://m.edsoo.ru/863eb46a

72

DKocucTemMa Kak OTKpbITad CUCTCMaA

https://resh.edu.ru/subject/lesson/5501/
conspect/119074/

bubmaunoreka LIOK
https://m.edsoo.ru/863eb46a
73 KpyroBopoT BemecTB ¥ NOTOK SHEPTHUHU B 0 bubnuorexa [IOK
JKOCHUCTEME https://m.edsoo.ru/863eb46a
https://infourok.ru/konspekt-uroka-
biologiya-11-klass-urok-15-svojstvo-
74 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI 0 L-razvitie-ekosistem-
5351920.htmI?ysclid=Imvo8x119g496
14090 Bbubmmoreka LIOK
https://m.edso0.ru/863eb5fa
bubmmoreka IJOK
7
> IKOJIOTHHIECKHE MHPAMH/IbI 0 https://m.edso0.ru/863eb5fa
bubmmoreka IJOK
76 HsmeHeHus c000MecTs — cyKueccuu 0 https://m.edsoo.ru/863eb5fa
[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U bubmmorexa [IOK
77 . 0
peK. DKOCUCTEMBI MOPEN U OKEAaHOB https://m.edso0.ru/863eb5fa
https://ypok.pd/library/metodicheskay
78 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJP, 0 a_razrabotka_uroka_biologii_na_tem
JIECOB, CTEIEH, MYCThIHb u_pr_134406.html?ysclid=Imvof2hd7
3658134463
AHTPONIOTr€HHBIE SKOCUCTEMBI. https://ppt-
79 Ypboakocucremsl. [Ipaktuyeckas padora 0 online.org/1116435?ysclid=ImvofpkOi
"N3ydenue u onrcanue ypo0IKoCUCTeMbl" v38085709
3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX bubnuorexa [IOK
80 . . 0.5
B3aUMOJCICTBUN OPraHU3MOB B DKOCUCTEMAX https://m.edsoo.ru/863ebb5e
MexaHn3Mbl BO3AEHCTBUS 3arPSI3HEHU I
bubmmoreka [IOK
81 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, 0

OpPraHu3MCcHHOM, MOIIYJIAIIMOHHOM U

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



https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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https://infourok.ru/konspekt-uroka-biologiya-11-klass-urok-15-svojstvo-i-razvitie-ekosistem-5351920.html?ysclid=lmvo8xll9g49614090
https://infourok.ru/konspekt-uroka-biologiya-11-klass-urok-15-svojstvo-i-razvitie-ekosistem-5351920.html?ysclid=lmvo8xll9g49614090
https://infourok.ru/konspekt-uroka-biologiya-11-klass-urok-15-svojstvo-i-razvitie-ekosistem-5351920.html?ysclid=lmvo8xll9g49614090
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://урок.рф/library/metodicheskaya_razrabotka_uroka_biologii_na_temu_pr_134406.html?ysclid=lmvof2hd73658134463
https://урок.рф/library/metodicheskaya_razrabotka_uroka_biologii_na_temu_pr_134406.html?ysclid=lmvof2hd73658134463
https://урок.рф/library/metodicheskaya_razrabotka_uroka_biologii_na_temu_pr_134406.html?ysclid=lmvof2hd73658134463
https://урок.рф/library/metodicheskaya_razrabotka_uroka_biologii_na_temu_pr_134406.html?ysclid=lmvof2hd73658134463
https://ppt-online.org/1116435?ysclid=lmvofpk0iv38085709
https://ppt-online.org/1116435?ysclid=lmvofpk0iv38085709
https://ppt-online.org/1116435?ysclid=lmvofpk0iv38085709
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e

9KOCHCTEMHOM YPOBHSIX

KonTpomnpHas pabora no teme: "DKoJI0rus

82
coo0mIecTB. JKOJIOTUIECKUE CUCTEMBI"
83 buocdepa — obmennanerapHas 060109Ka https://multiurok.ru/index.php/files/pr
3eMIIH ezentatsiia-biosfera-globalnaia-
ekosistema-
84 Vuenne B. 1. Bepraackoro o 6uocdepe biolo.html?ysclid=Imvoglgftg737438
780
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChepsI
KpyrosBopoTslI BEIeCcTB U OMOTE0XUMUUECKHAE
86 uiﬁm P bubnuorexa [JOK
https://m.edsoo.ru/863ebb5e
87 3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI
cymu
88 YcroitunBocTh 6MOChepsI Bu6imnoreka 1IOK
89 DKOJIOTHYECKUE KPU3UCHI M UX TPHUNHBI https://m.edso0.ru/863ebb5e
90 BosneiicTBue yenoBeka Ha Ouocdepy https://infourok.ru/prezentaciya-po-
biologii-na-temu-chelovechestvo-v-
A . biosfere-
91 HTPOTIOTEHIOE BOACHCTBHE Ha 3308981.htmlI?ysclid=Imvoitlfo22646
PaCTUTENbHBINA 1 )KUBOTHBIA MHP 47602 Buborexa [IOK
https://m.edso0.ru/863ebd16
Oxpana npupoasl. OCHOBHBIE IPHHIIUTIBI
92 YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U https://uchitelya.com/georgrafiya/4251
TPUPOTEI 7-prezentaciya-vzaimodeystvie-
obschestva-i-prirody.html
ParmonansHO€ MpUPOIOTIOIb30BaHUE U Bu6muorexa [JOK
93 COXpaHeHHEe OHOJIOTHYECKOro pazHooOpa3us https://m.edsoo.ru/863ebale
3emn
94 HTorosas KOHTpoJbHas paboTa
95 O6061eHne o Teme «MHUKPOIBOJIONUS U €€
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https://infourok.ru/prezentaciya-po-biologii-na-temu-chelovechestvo-v-biosfere-3308981.html?ysclid=lmvoitlfo2264647602
https://infourok.ru/prezentaciya-po-biologii-na-temu-chelovechestvo-v-biosfere-3308981.html?ysclid=lmvoitlfo2264647602
https://m.edsoo.ru/863ebd16
https://uchitelya.com/georgrafiya/42517-prezentaciya-vzaimodeystvie-obschestva-i-prirody.html
https://uchitelya.com/georgrafiya/42517-prezentaciya-vzaimodeystvie-obschestva-i-prirody.html
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pe3yIbTaThD»

O606mmenue o Teme «MakpoIBOIIOIUS U €€

96 1 0
PE3yIbTAThDY

97 O606menne o Teme «IIpoucxoxaenne u 1 0
pa3BUTHE )XKU3HU Ha 3eMIIe»

98 O6006menue o teme «IIpoucxoxaeHue 1 0
9elIoBeKa — aHTPOIIOTCHE3)»

99 O06001menue Mo Teme «IKOJIOTHSI — HayKa O 1 0
B3aMMOOTHOIICHUSIX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpefia 1 0
oOUTAHUS

101 O6O6HIGHI/IUe o TeMe «DKOJIOTHS BUIOB U 1 0
TIOTTYJISIIHIDY

102 O6006mmenue mo teme «brocdepa — 1 0
r7106aabHas KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10
- 102 7.5

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacce/ [Maceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u npyrue; moz
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemienue

* bruonorus, 11 knacce/ [Maceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; mozg
penaxuueii [Taceunuka B.B., Akiimonepnoe obiectBo «M3aarensctBo «IIpocsemienue
buonorus. 10 kiacc : yueOHUK 111 00111€00pa30BaTEIbHBIX YUPEKACHUN © YIITyOIEHHBIN
ypoBeHb / [B.B. Ilaceunuk u ap.] ; mox pen. B.B. [laceunuka. — 2-e u3n. — M. : [IpocBenicnne,
2020. — 336 c. : wir. — (JIuHWS KU3HNA).

buonorus. 11 kiacc : yueOHUK 171 00111€00pa30BaTEIbHBIX YUPEKACHUN © YIITyOIEHHBIN
ypoBeHb / [B.B. Ilaceunuk u ap.] ; mox pea. B.B. Ilaceunuka. — 2-e u3a. — M. : [IpocBenicnue,
2021. — 320 c. : win. — (JIluaMAA KU3HA).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

OPII mo 6wonoruu cpemnee odmiee oOpazoBaHue

buonorus. [loypounsie pazpabotku. 10-11 kiaccel : yuebHOe mocodue s
00111e00pa30BaTENbHBIX YUpEKACHUH : yrayon€nusrii yposens / B.B. Tlaceunux, I'.I'. 11IBeros,
T.M. Edumosa ; nox pea. B.B. Ilaceunnka. — M. : [Ipocsemienue, 2017. — 267 ¢. — (JIunus
KHU3HH).

buosnorus. Paboune nporpammel. [IpenMernas muaus yaeOHUKOB «JInHUS xu3Hm». 10-11
KJIacCHI : yaeOHOe mocooue jist 00111e00pa30BaTeIbHBIX YUPEIKICHUH © yrayOaEHHBIN ypOoBEHbD /
B.B. Ilaceunuk, I'.I'. [1IBenios, T.M. E¢umona ; nox pexn. B.B. Ilaceunnka. — M. :
[Ipocsemienue, 2017. — 202 c. : nin.

* buonorus. TemaTndeckue 3aaanus 11 MoaAroToBky K EID: 0a30BbIN, NOBBIIIEHHBIH,
BbIcCOKM ypoBHH. 10-11 xmaccel. U3ganue 6-e, mepepaboTaHHOE U JOTIOJTHEHHOE : YIeOHO-
MeToandeckoe rmocooue. — Poctos u//1: Jlernon, 2014. — 384 c.

* Tpenaxxep no o6miei 6mosorun mys ydammxces 10-11 K1accoB U MOCTYMAIOMINUX B BY3bI:
TpeHupoBouHbIe 3aaun / cocT. M.B.Briconikas. — Bonrorpan: Yuurens, 2006. — 148 c.

* [loaroroBka k oymmMnuaaam mmo omosorun. 8-11 kmaccer / T.A. JloBkoBa. - M.: Aiipuc-tipecc,
2007. - 128 c. - (ILIkoJbHBIE OJIUMITHA]IB ).

* buostorus B Tabimiax u cxemax. Jjis mMKOILHUKOB B adbutypueHToB. 13, 2-e. CI16, OO0
«BukTopus mocy, 2013. - 128 ctp.

» Jlaboparopusiit npaktukyMm. buonorus 6-11 knacc (yaeGHOE 3IEKTPOHHOE U3JIAHUE).

* [Inmenosa U.H., [lumenos A.B. buonorus: [loarotoBka k rocy1apcTBEHHOMY
LIEHTPaIN30BaHHOMY TecThpoBaHuio. — Caparos: «JIuneit», 2006. — 112 c.

* EI'D 2008. buosorus. Tunossie TectoBbie 3ananus. / H.W./lepkaueBa, A.I'.CosoBbeB. - M.:
N3parensctBO «OK3aMen», 2008. - 127, [1] c.

* EI'D-2008: buosorusa. Peneturop. I'.1.JIepuep. - M.: Oxemo, 2008. - 320 c.

* TMTA — 2010 : Ox3ameH B HOBoi1 popme : bronorus: 9-it k1. : TpeHHpPOBOUHBIE BapUAHTHI
HK3aMEHAIMOHHBIX padOT Ui MPOBEACHHS TOCYAapCTBEHHON UTOTOBOM aTTECTallMd B HOBOM
¢dopme. / ABT.-cocT. B.C.Poxios, A.B.Tepemos, C.b. Tpopumos, A1.0.Anekceesa, I'.1.JIepuep.
- M.:ACT: Actpens, 2010 — 69, [11] c., un. - (DeaepalbHbIl HHCTUTYT MEAArOTHUECKUX
U3MEpEHUN).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET



http://school-collection.edu.ru/ «Eaunas xomnekuus Ludposix OOpazoBarenbHbIX PecypcoBy»
https://resh.edu.ru/ Poccuiickast aeKTpoHHasE IKOJIa

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

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

www.bio.lseptember.ru rasera «bnonorus»

Wwww.bio.nature.ru HaydHble HOBOCTH OHOJIOTHH

www.km.ru/education yueOHbIC MaTepHuaibl U CIOBapH Ha caiite «Kupwnt u Medoauii»
http://video.edu-lib.net y4ueGHbIe GUITEMBI

https://education.yandex.ru/main/ SIaaekc-y4eOHHK

https://globallab.ru/ru/users/arishal976/personal-information I'mo6anna6

* Bupryansnas mkona Kupwia u Meponusa. Mennareka no 6uonoruu. — « Kupuii u
Medoauit», 1999-2003 rr. ABtopsl — akanemuk PHAUW B.b. 3axapos, a.m.H. T.B. BaHoBa,
k.0.H. A.B. MaranuH, x.0.H. 1.}O. baknymunckas, T.B. Aupumosa.

* http://www.mon.gov.ru MunucTepcTBO 00pa30BaHUs U HAYKH

* http://www.fipi.ru Toptan ®UIU — DenepanbHblil HHCTUTYT MEAATOTUISCKUX H3MEPECHUI

* http://www.ege.edu.ru Tlopran EI'D (urdopmanmonHoit mompiepxku EI'D)

* http://www.probaege.edu.ru TMopran Enunsiii 5x3amMeH

« http://edu.ru/index.php ®enepanbhsbiii mopran «Poccuiickoe 00pa3oBaHue

* http://www.infomarker.ru/top8.html RUSTEST.RU - denepaibHblil IEHTP TECTUPOBAHUSL.

* http://www.pedsovet.org Bcepoccuiickuit MaTepuer-Ileacoser

* http://www.floranimal.ru/index.php - FLORANIMAL - pacteHus 1 )HBOTHBIE.

* http://gribe.ru/ - rpu6sL.

« http://plant.geoman.ru/ - *u3Hb pacTeHUIA.

* http://www.plantarium.ru/ - onpeaeauTeab pacTCHHIA.

* http://www.ecosystema.ru/04materials/ventana/index.htm - ompeaenutens pacTeHHiA.

« http://biolka.narod.ru/botan.html - 6oTanuka.

« http:///cqgi-bin/index.pl?idr=704 — BomopociH.

« http://biouroki.ru/ - ypoku 6uosoruu.

« http://bird.geoman.ru/ - ITtuip.

« http://invertebrates.geoman.ru/ - Hacexomsre.

* http://animal.geoman.ru/ - ’)XusorHsle.

* http://fish.geoman.ru/ - PeiGbr.

* http://www.gbmt.ru/ - T'ocymapcrBennsiii buomorndeckuit myseit um. K. A. Tumupsizesa.
Bupryanbsubie skckypeun: JKuBoTHbIe B MU(ax 1 jierenaax, JKuBoTHbie-CTpouTeH, 3a00Ta 0
notomcTBe, OnacHbie )kuBoTHBIC. [{dpoBbie koMM GoHIA My3€esh MOTYT ObITh HCITOJIb30BAHbBI
B KAQ4eCTBE WUTIOCTPAIM Ha ypOKaX ¥ PEKOMEHIOBAHbI ISl CAMOCTOSITEIIbHON pabOThI IIPH
U3yYCHUU MUPA )KUBOTHBIX.

* http://www.moscowz00.ru/ - MoCKOBCKHIi 300IapK.

* http://www.paleo.ru/museum/ - ITasl€OHTOIOTUYECKHIA MY3€il.

* http://zmmu.msu.ru/ - 3oosoruueckuii My3eit MOCKOBCKOTO YHHBEPCHTETA.

* http://iceage.ru/ - Myzeii-teatp «Ha JieTHUKOBBII IEPHOIY.



http://school-collection.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
http://www.fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.km.ru/education
http://video.edu-lib.net/
https://education.yandex.ru/main/
https://globallab.ru/ru/users/arisha1976/personal-information
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html%20RUSTEST.RU
http://www.pedsovet.org/
http://www.floranimal.ru/index.php
http://gribe.ru/
http://plant.geoman.ru/
http://www.plantarium.ru/
http://www.ecosystema.ru/04materials/ventana/index.htm
http://biolka.narod.ru/botan.html
http://cgi-bin/index.pl?idr=704
http://biouroki.ru/
http://bird.geoman.ru/
http://invertebrates.geoman.ru/
http://animal.geoman.ru/
http://fish.geoman.ru/
http://www.gbmt.ru/
http://www.moscowzoo.ru/
http://www.paleo.ru/museum/
http://zmmu.msu.ru/
http://iceage.ru/

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHWULIMMAJIbHOE KASEHHOE OBLLIEEOEPA3OBATE/IbHOE YYPEXXAEHUE 01.10.24 11:16 (MSK)
"KOCOP)XAHCKAS! CPE[JHSISl OBLLIEOEPA3OBATEJIbHAS LLUKOJIA UMEHU

rEPOSI COBETCKOI'O COHO3A H. U. KOHOHEHKOBA" LLIUrPOBCKOIO

PAIAOHA KYPCKOW OBJIACTM, Hechenosa BaneHTiHa AHaTonbeBHa, [upekTop

CepTudumkat 927C55CBC3086DB7CFCC11D72504C175




