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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peameTs». CorjaacHo
nojoxeusM PI'OC COO npoduibHble ydeOHbIE NPEAMETHI, U3ydaeMble Ha YIIIYOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui o0ydeHUsT Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs U MPU3BAHBI O0ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlIeHUE
00pa30oBaTeNbHBIX, BOCIIUTATEIFHBIX M PAa3BUBAIOIIMX 3a]a4, CBS3aHHBIX C MpOoQpOpHEeHTAIeH
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHHMA,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEN, CIIOPTOM MITM BOCHHBIM JIEJIOM.

[Tporpamma no yueGHOMY mpeamery "buonorus" mnaér npeactaBieHue O LEIH U 3a7a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeeNsieT 00si3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpHpOBAaHUE MO pasfeliaM U TeMaw,
pacripesielieHue 10 KjlaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHUsl y4eOHOro Marepuaia
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4yeOHOro Ipolecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHU peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarosapst 4emy MpoCcMaTpUBACTCS HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOTOTMYECKUX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 00pasze XHW3HH, Ha BOCIUTAHUE
OepeKHOTO OTHOIICHHUS K OKpYIKarolleld MpUpoAaHO# cpene. B mporpamMme mo OWoNornu Takxke
MOKa3aHbl BO3MOXKHOCTH ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit ®I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pPe3yabTaTaM 00yIeHUS U
B ()OPMHUPOBAaHUN OCHOBHBIX BHUJIOB YU4EOHO-TIO3HABATEILHOW NEATEILHOCTH OOYUYArOMIUXCS TI0
OCBOCHHMIO COJICp)KaHUsS OWMOJOTHYECKOTO O0Opa3oBaHUST Ha YPOBHE CpEIHEro OO0IIero
oOpa3oBaHusl.

VYueOublit npeamer «buonorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET

Ouosiornueckoe 00pa3oBaHKE B IIKOJIE W OPUCHTHUPOBAH HA PACIIMPEHUE W yriIyOJIeHUe 3HAHUN



oOyuaroniuxcs o )KMBOM MPHUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHON OMOJIOTHH, SMOPHOTIOTUI
U OHMOJIIOTUU DPA3BUTHSA, TCHETHKH, CEJCKIMH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Uzyuenue yuebHoro npenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHUPOBAHO Ha
MOJFOTOBKY 00 yUaOIIUXCS K MOCIIEAYIONIEMY MOTYyYEHUIO OMOJIOTHYecKOro 00pa30BaHus B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHoro obpasoBanusi. OCHOBY €ro coaep)KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJYYEHHBIX MPU HM3YYEHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETro
oOpa3zoBanus, B 10—11 kaccax 3Tv 3HaHUS MOTY4YarOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMooTHYecKre 3HAHMUSA O PACTEHUSX, XUBOTHBIX, TprbOax, OakTepusx, OpraHU3Me 4YeIOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JONOJHUTEIBHO BKJIIOYEHbI OMOJIOIMYECKHUE CBEICHUS
MPUKIATHOTO ¥ MOMCKOBOI'O XapakTepa, KOTOPbIE MOKHO HCIIOIb30BATh KAaK OPUEHTUPHI IS
MOCNEeAYIOEro BeiOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOILIMMHU 3HAHUSIMU, ITOJTY4EHHBIMU 00yYaIOIMMUCS [IPU U3y4EHUU (PU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o y4yeOHOMy mnpeamery "buoinorus" oTpaxaer CHCTEMHO-
YPOBHEBBIII U HBOJIOLMOHHBIA MOAXOMbl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHUCTEM Pa3HOI'0 YPOBHSI OpraHU3alluy,
HBOJIIOIMMA OPraHMYECKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3zHOO0Opas3us
wiaHeTsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJIEKYJIIDHOM M KIETOYHOH Ouojoruw,
AMOPHOJIOTUN U OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydarolmuxcs o OOTaHMKe, 300JI0TMH, aHaTOMUH,
dbusnonornn venoBeka. B 11 kimacce M3y4aroTcsi BOJIOIMOHHOE yUEHHE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VYuebHublit mnpeamer «buonorus» npu3BaH 00ECIEYUTH OCBOEGHHE OO0YYaIOUIMMHCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHLMUIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIuN, OWOILIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHMOJOIMH, MPUKIATHBIX aCHEKTax
Ounonoruveckux 3HaHWM. [ pa3BuTUs M NOJAepkKaHHUS MHTepeca 00yJarolmMXcsi K OMOJIOTUU
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COAEpKaHUHU MPOrPAMMBI IO
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C MCTOpHEH CTAaHOBIICHUS U PA3BUTHS TOW WM HHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEUICHHE BAXKHEHUIIMX

OMOJIOTHYECKUX U IKOJIOTHUYECKUX TTPOOIIEM.



Llenb uzyyenust yueOHoro npenmera «buonorusi» Ha yriayOol€HHOM ypOBHE — OBJIJICHHE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKUBBIX CHUCTEM
pasHOro paHra ¥ MpHOOpEeTeHNne YMEHUI MCIIOIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 00acTH MpodeccuoHalbHON NEATENbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BbIOOPY yueOHOro 3aBeIeHuUs AJIsl IPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JocTmwkenne nenu u3ydeHus: yueonoro npeamera «buonorus» Ha yriryOnéHHOM ypoOBHE
o0ecreynBaeTCs pelIeHuEM CIeTYIOIUX 3a/1au:

ocBOoeHHE OOydYaloIIMMHUCSA CUCTEMbl  OHOJIOTMYECKUX 3HAHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IMpaBUiIaXx,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIHS, BHI,
OuoreorieHo3, Ouochepa); O BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEJIOBAaHUSAX B
OHOJIOTHH;

O3HAaKOMJICHHE  OOydJaroImuxcs €  METOAaMH  TO3HAHUS  KUBOH  TPUPOJBL:
HCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
IKCTIEPUMEHT, MOJICTTMPOBAHNE);

OBJIJIeHUE OOYYalOIUMUCS YMEHHMSIMHU: CaMOCTOSTEIbHO HAaXOAWUTh, AHAIM3HPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHUN U COIIMATTbHO-I)KOHOMHYECKUMH
¥ DKOJIOTHYECKUMH IIPOoOIeMaMH YeJI0BEYECTBA; OIICHUBATH ITOCIIEICTBUS CBOCH JIEATEITLHOCTH IO
OTHOIIEHHIO K OKpYKalolled NpUpOIHONW cpelle, COOCTBEHHOMY 3I0pPOBBIO M 3/10pPOBBIO
OKpYKaIOIIMX JItOJIei; O0OOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH(EKIIMOHHBIX
3a0oeBaHWi, MpaBWiia TOBEACHUS B TMPHUPOJE M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KU3HENIEATSITFHOCTH B YPE3BBIYAWHBIX CUTYAIMSX MPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAaKOMCTBa C BBINAIONIMMHUCS OTKPBITUSMH M COBPEMEHHBIMH HCCIIEIOBAaHHUSIMUA B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEl OHMOJIOrMYecKOro MCCIeIOBaHusl, MPOBEICHUs
HKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJOTUYECKNX 00BEKTOB U MPOIIECCOB;

BOCIIMTAaHUC Y o6yqa}01m/1xca IICHHOCTHOI'O OTHOIIECHUS K JKHUBOU opupoac B LEJIOM H K



OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpOBAHHE SKOJIOTMYECKOH, TIe€HEeTHYECKOM
IPaMOTHOCTH, OOILIEH KyJNbTyphl MOBEIEHHUS B MPHUPOJAE; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuoOpereHne 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOAOIIOJIb30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl U 3/I0POBbsSI OKPYXKAIOMIMX JIOAEH (COOMIOaeHus Mep
npoduIaKkTUKU 3a00JIeBaHM, o0ecTieueHrne 0€30aCHOCTH KU3HEACITSIILHOCTH B UPE3BhIUANHBIX
CUTYalUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOIOTHUYECKUX
3HAaHUU U YMEHUH B IIOBCEAHEBHOW KU3HU;

CO3/laHWE YCJIOBUH MJIi OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAWBHIYaTbHON
00pa30BaTeNbHONl  TPAaeKTOpUH, CIOCOOCTBYIOLIEH mocienyromeMy podeccuoHaIbHOMY
CaMOONPEIEIICHUIO, B COOTBETCTBUU C WHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEHHOM YpOBHE
cpenHero obiero oopasosanusi, cocraiseT 204 yaca: B 10 kinacce — 102 gaca (3 yaca B HEZIENIO),
B 11 xmacce — 102 gaca (3 yaca B Heeln0).

OT100p opraHM3allMOHHBIX (POPM, METOJIOB M CPEICTB 00YUEHUS OMOJIOTUN OCYILECTBIISAETCS
¢ yu€ToM crenu(uKN ero CoJAepKaHWs M HANPABICHHOCTH HA MPOJODKEHUE OMOIOTHYECKOTO
00pa3oBaHus B OpraHU3AINAX CPETHErO MPOPECCHOHATHHOTO U BBICIIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBHEM IpU OOY4YEHHH OMOJIOTHMHM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Tawke yuacTue oOydarommxcs B
BBITTOJIHEHUH TIPOCKTHBIX U y4eOHO-NCCIIE0BATENILCKAX PA0OT, TEMAaTHKA KOTOPBIX OMPEIeIseTCs
YYUTENIEM Ha OCHOBE MMEIOIIUXCSI MAaTEPHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPHPOTHBIX

YCIJIOBUH.



COILEPKXAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  TPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoONOTHST — KOMIUIEKCHas Hayka. Kparkas wcropusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3zydaemble UMM mpoOsiembl. DyHJIaMEHTaNbHbIC, MPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ Ononorueil. 3HadyeHne OMOJIOTHH B IPAKTHYECKON IEATEIILHOCTH
YEJIOBEKA: MEJIUIIMHE, CEJTbCKOM X0351CTBE, TPOMBILLICHHOCTH, OXPaHE MPUPOBL.

JdeMoHcTpannn

[Toptpetsr: Apuctotens, Teodpact, K. JIlunnei, XK. b. Jlamapk, Y. Japsun, VY. I'apseii, I'.
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel u cxembl: «CBsi3b OMONIOTUHU C APYTUMU HaykamMu», «CrucrtemMa OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3y4YeHHE

JKuBbie cucTeMbl Kak peaMeT u3ydeHus ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAEHUE, PaA3APAKUMOCTb,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIM, TKAHEBbIN,
OpTraHU3MEHHBIH, MONYJISILIUOHHO-BUIOBOA, KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHIA ),
ouoctepnsiid. [Iporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusub kak popma cymecTBoBaHus MaTepuu. Hayku, u3ydaromniue KMBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenwe, usmepeHue,
AKCIIEPUMEHT, CUCTeMaru3ainusi, MeraaHanu3. lloHsTMe O 3aBUCMMON M HE3aBUCUMOU
nepemeHHoil. [lmanmpoBanne »skcnepumenta. [locraHoBka M mpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ J0CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PEe3yNbTaToB. [IpUUMHBI UCKAXKEHUS PE3YNIbTATOB AKCIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JeMoHCTpauMu



Tabmuubl u cxembl: «OCHOBHBIE MpPHU3HAKU JKU3HNW», «bHOIOrMYecKue CHUCTEMBD,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOH IpuUpobl», «CTpoeHue KUBOTHON
KIIETKN», «TKaHU )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreorneHos»,
«buochepar, «MeToab! U3ydeHUs KUBOH IPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE /s IPOBEACHUS HAOIIOACHUHN, U3MEPEHNUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IMHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnmanbHoe  HEHTpUGYTHPOBaHHE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uxkcuposannvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIIHUS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmunpl U cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIM MHKpockom», «Mcropus
pa3BUTUS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3yyeHne MeETOAOB KJIETOUYHON OHONOrHM (XpomaTtorpadus,
anekTpodopes, tudpdepenmansHoe HeHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMHUKPOAJIEMEHTHI. Boaa u e€ ponb
KaK pacTBOPHUTENs, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKU, TEIIOPEryIsLuu.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OHoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas
cBs3b. BTOpuuHas, TpeTmdyHas, udeTBepTHYHas CTPYKTyphl. JleHaTypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eTKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIMTOCaXapuIbl U mosrcaxapuasl. OOmui mian

CTpOEHHS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINUN yrIeBOJOB.



Jlunuael. IMuapodunsHO-THAPOGOOHBIE  CBOMCTBA. Knaccudukanmst  nmunumos.
Tpurnunepunasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBA OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. Ctpoenue HykiIeMHOBBIX KUCIOT. HyKineoTubI.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. ®@ynkuun PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonornyeckue
byukun  AT®. BoccTaHoBlneHHbIE TMEpEeHOCUYMKH, HUX (YHKIUH B KIeTKe. /[pyeue
HyKieo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorus: OMOXMMHYECKHE W OHOpU3UYECKUE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Modenupoganue cmpykmypsvl U @QYHKYui
OUOMONEKY U ux Komniekcos. Komnvromepnulil Ouzaiin u opeanudeckuti cunmes OUOMONLEKY U UX
HENpUpOOHbIX AHANO208.

JleMoHCTpanun

[Toprpersr: JI. [Tonunr, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX HJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuer u cxembl: «[lepuomudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYH YIIIEBOJIOB», «CTpoeHHE MOJICKYI
munuaoBy, «HyknenHoBbie Kucinote», «Ctpoenue monekyiasl ATDy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE 0ETKOB C TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

Jladoparopnasi pa6ora «lcciemoBanne HyKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u QyHKINH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUECKON KIeTku. KietoyHas crTeHka OakTepuidi ©  apXeu.
OcoOeHHOCTH CTPOCHHUS TeTepOoTpOo(PHOI U aBTOTPO(HOM MPOKAPHOTHYECKUX KIIETOK. MecTo u

POJIb MPOKAPUOT B OHUOIIEHO3aX.



Crpoenne U QPyHKIIMOHUPOBAHHE DYKAPUOTHYECKOUN KieTkH. [lnazmarnueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyecKkodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, oOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLUTO3, (parounTo3. Dk3ouuTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

Huronnazma. Llutozons. Lurtockener. [IBukenue mutoriazmbl. OpraHouibl KIETKU.
OpnHomeMOpaHHbIe OpraHOUAbI KIETKH: 3HJomIasmaruyeckas cetb (OIIC), annapat I'onbmxu,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus oOenkos 6 OIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
sHA0IIIa3MaTHUecKuil petukyinyMm. CekperopHas (QyHkuus annapata I'onbmxu. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyoun pactuTenbHbIX KileToK. Kirerounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIAcTUlbl. [lpoucxoorcoenue
mumoxonopui u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHApUH U miacTul. IlepBUuYHBIE, BTOpPUYHBIE M CJIOXHbBIE IJIACTUIBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kieTku CtpoeHne M (yHKIHH HEMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTbI. AKmuHogbie
Muxpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
Muxkpotpybouku. Knerounsiii nentrp. CrpoeHHe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sApa, XpOMAaTUH, KapuOIUIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepuslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonoXKeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomMaTHHa — THCTOHBL. J[unamuxa s0epHol
obonouku 6 mumose. A0epHbviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpanuu

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

Tabmumpl 1 cxembl: «CTpOEHHE SYKAPUOTHUECKOM KIETKHW», «CTpoeHHe KWUBOTHOU



KJIETKW», «CTPOCHUE PACTUTENIBHON KIETKN», «CTpOoeHHEe MUTOXOHIAPUNY, «SAnpoy, «CTpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuaibHbIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHHS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKaxX.

IIpakTuyeckas padora «/3yueHue ABMKEHUS UTOIMIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCCUMMIISINS ¥ JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCI0POia B OOMEHHBIX MTpoleccax. JHEPreTHIecKoe
obecnieuenue kietku: npespaiieHue ATD B oOMeHHBIX mporeccax. GepMeHTATUBHBINA XapaKTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JICUCTBHUS.
Kodepmentsr. Otinnuust pepMEHTOB OT HEOPTaHMYECKUX KaTalIU3aToOpoB. BemKku-akTHBaTOpPHI U
OeIKU-UHTMOUTOPBl. 3aBHUCHUMOCTb CKOPOCTH (DEPMEHTATHBHBIX pPEAaKUUH OT pa3iIuyHbIX
(baxTOpoB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. POTOCHHTE3. AHOKCUSEHHbIU U
oxcueennvlll  omocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (ortocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvi pomocunmesa. IIponyKTUBHOCTb (HPOTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodakTepun, BOJOPOIHbIE OaKTepuu. 3HaUeHHE XeMOCHHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHS M MX HUCHOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENTH
Oose3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEPreTH4YecKoro obmeHa. IlonroToBUTENBHBIN 3Taml.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpolieccax
O6uonoruueckoro okucienus. Lukinuyeckue peakuuu. OkuciauTenbHoe GocPopHInpoBaHUE.
Ouepeus membpannoz2o epaouenma npomonos. Cumwmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.

D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.



JlemMoHCTpauuu

IToprpersr: [Ix. Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuil oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE JUIsl IPUTOTOBIJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JladopaTropnasi pa6ora «/3yueHue KaTaIuTUUECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATHBHOTO pACHICIUICHUS MEPOKCHIA
BOJIOPOJia B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopnasi pabora «CpaBHeHHE MPo1eccOB (POTOCHHTE3A U XEMOCHHTE3a).

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peammsarnus HaciencTBeHHOW wuHQoOpMainuu. ['eHeTHYecKWil Ko, ero CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUIUIBI TpaHCKPUNIIMKM: KOMIUJIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocunTese Genka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GMocuHTe3€e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsuus ak THBHOCTU IeHOB y pokapHoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHvle mexanusmvl 3KChpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul eenos. Perymnsiys 0OMEeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HeksieTouHble (OPMBI )KU3HU U 0OJMUTaTHbIe Mapa3uThl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a001eBaHus 4eI0BeKa, )KUBOTHBIX, pacteHuii. CI11/], COVID-19, cormansasie
U MEIULIUHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananus donvuux maccusos («bigdatay) cmpyxmypruvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu

benxos. Cnocobvl 0ocmasku 1eKapcma.



JlemMoHCTpauuu

IToptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumer u cxembl: «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych,
«baxrepuodarm.

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH MUK KIETKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza u muro3. OcobeHHOCTH
poleccoB, nporekatonux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(TIOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEpPasbl.

Marpuunsiii  cunre3 JHK —  pemnumkanusa. [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, AHTUIIAPAIUIEIBHOCTh. MexaHu3Mm
pernkauuu JJ{HK. Xpomocomsl. CTpoenne xpoMocoMm. Teraomepsl U TenoMepasa. XpoOMOCOMHBII
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMAHBIA U TramIouIHbI HAaOOpBl XpOMOCOM. ["'OMOJIOrH4HbIE
XpoMOcOoMBI. [1010BBIE XPOMOCOMBI.

[enenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOIALIME B HUX IPOLECCH. THIIBI
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [Ilporpammupyemast kieTtodHas rudenp —
aronTo3.

Knerounoe s1po, XpoMocombl, QyHKIIMOHAIbHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL UK

Tabmuubl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOEHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpoIpenapaTsl: «MHTO3 B KIIETKax KOpEIIKa
JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopuas padora «HabGmoneHne mMHuTO3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. CtpoeHue n GyHKIUM OPraHU3MOB

Buonornueckoe  pazHooOpazue  opraHuzMoB.  OIHOKJIETOYHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcobeHHoCTH CTPOCHUSA MU XKXUBHCACATCIIBHOCTH OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I,



apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHnuanbHbie
OpraHU3MBbl.

B3aumocBs3b yacTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENbHBIX TKaHe: oOpazoBaTelbHAs, MOKPOBHAs,
MPOBOJISINAsI, OCHOBHAs, MexaHn4deckas. OCOOCHHOCTH CTPOCHHsSI, PYHKIMA M PACIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAsA, COCAUHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIC OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil 1 BHyTpeHHH cKeseT. CTPOEHUE U TUIIBI COSTMHEHUS KOCTEH.

JIBukeHWE OpraHu3MoOB. JIBMKCHWE OJHOKJICTOYHBIX OPraHW3MOB: aMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMIKEHME MHOIOKJIETOYHBIX PpACTEHUH: TPONU3MBI M HACTHM.
JIBuKeHre MHOTOKIICTOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Iuranue oprann3moB. [lornomenue BoAbl, YIIEKUCIOTO Ta3a U MUHEPAIbHBIX BEILECTB
pacreHusMU. [IuTaHue >KMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE MHUIIEBAPECHHUE.
[lutaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
skenesbl. [InmeBapurenbHas cucrema 4enoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
IbIXxaHue. JlpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOEHUs JETKHX ITO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenpHas cHCTEMa YeloBeka. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsmus npixanus. [[pxaTenbHbie 00bEMBI.

TpaHcopT BEIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M uesjoBeka. Cepjie, KPOBEHOCHBIE COCYIbI W KpoBb. Kpyrum kpoBooOparieHwusl.
OBOJIIOLIMOHHBIE YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX YKHUBOTHBIX.
Pabora cepaua u e€ perynsnusi.

Boinenenne y opraHu3moB. Belnenenue y pacTeHud. BeineneHue 'y KUBOTHBIX.

Coxkpatutenbuble Bakyoiau. Opranbl BeieneHus. OuibTpanusi, cCeKpenus 1 00paTHOE BCaChIBaHUE



KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeieHHs. CBs3b MOJOCTH Tela C KPOBEHOCHON U
BBIJICJIUTENILHON cUCTeMaMu. BpljienieHre y MO3BOHOYHBIX KUBOTHBIX W uesioBeka. [loukw.
Crpoenue u pyHkunonupoBanue HeppoHa. OOpazoBaHHe MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U HUCTHI
MpOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTtBa MAacCMBHOM H
XUMHUYECKOU 3aIUThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiuus y pacTreHuil. POCTOBbIE BElECTBA U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHas peryisinus y >KHBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOEHUsT HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa JKHUBOTHBIX W 4YeloBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBIX», «TKaHM pacTeHUi,
«KopueBwie cuctembr», «CtpoeHue ctebnss», «CTpoeHHE IHMCTOBOM TIIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpraenurenbHas cuctemay, «QHIOKpUHHAsA cucTtemay, «CTpoeHue MbIIIbD, «MMMyHHTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE JOKIEBOIO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema

IMPECMBIKAIOIITHUXCS, «HepBHaﬂ CHCTEMaA IITUID, «HepBHaﬂ CHCTEMaA MIICKOIMUTAIOIINX)),



«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMILIAPBl KOMHATHBIX PACTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHue JUIsl JEMOHCTPALMK IOYBEHHOT'0 U BO3/1YILIHOTO MUTAHUS PaCTEHUH, paclieIeHUs
KpaxMmaisia ¥ OelKOB 1o AecTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU OMBITOB 110
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma JIbIXaTEJIbHbIX JBWXXEHUH, MOJAENN
TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

Jladoparopnas padora «/3yueHre TKaHe pacTeHUI».

Jladoparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibt
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkH, unum ramerel. Meio3. Craaun Mmeio3sa.
IToBenenne xpomocoMm B Meiioze. KpoccuHrosep. buonoruueckuii cMpIca MelH03a M IOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'ametorenes y ;kuBoTHbIX. [TosoBeie sxene3bl. OOpa3oBanue
Y pPa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — 00Ha uz 21aguwvix npodem smopuonozuu. Konyenyus mopghozenos u
Mmoodenu mopgozeneza. Ctanuu >MOprUoreHes3a KMBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue.
Tunsl apobGnenus. [emepmunuposannoe u nedepmunuposanunoe opodnenue. brnacmyna, munol
onacmyn. OcoOeHHOCTU OpOOJIeHUsT MIIEKONMUTAIOMIMX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3aknaJKka OpraHOB W TKaHEeW U3 3apOoJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS 3apo/Ibliia (SMOpHUOHATbHAS HHAYKIIKS ). 3aKiIa/IKa TJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ysIbTaT HepapXUUYecKUX B3aUMOJEHCTBHUI reHoB. BiausHue Ha sMOpHOHANIbHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIECH CPeIbl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHanmpHBI mepuoxa. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ Mmeramopdo3oM Yy OEClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.

buonoruueckoe 3HaueHUE MPSAMOrO W HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTpaHEHUE B MPHUPOJIE.



Tumbel pocta XUBOTHBIX. akTOpbl pPETySALMH pPOCTAa KUBOTHBIX K denoBeka. Craguum
[OCTAMOPHUOHAIIBHOTO PAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa 4YesloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxenue u pazsurue pactreruii. ['lameroput u ciopodur. Meiio3 B )KH3HEHHOM ITUKJIE
pactenuii. OO6pa3oBaHue CIIOp B Mpoliecce Meio3a. ['amerorenes y pacrenunii. OmiogoTBopeHue u
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHHME Y LBETKOBBIX PACTCHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyIISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpannn

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubr u cxemsl: «BereratuBHOe pasMHOXKEHHE», « THIIBI OECIIONOro pPa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE TUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTa/ iU OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3BuTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3zButne capanum», «Pa3Butme mArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHni», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JIBYAOJBHBIX PACTEHUN», «JKM3HEHHBIM LHKII
MOPCKOH KamyCcTb», «KMU3HEHHBIN LUK MXa», «<OKU3HEHHBIN LIUKII TANIOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpeNnapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{uKIT pa3BUTHSA JIATYHIKIY.

JlabopaTtopnass paGora «lI3yuyeHHe CTpOEHMsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BpIsSBICHHE MPU3HAKOB CXOJICTBA 3apOABIIIECH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB

HcTopus craHOBIEHUS U pa3BUTHUS TeHETHKH Kak HayKu. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX yu€HbIX B pa3Butun renetuku. Pabotst H. K. Konbsrosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umumnuenko, H. B. Tumocdeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHbBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHN, (GeHoTurn. OCHOBHBIE METOJbl TC€HETUKU:

TUOPHUIOTOTHYECKUH, ITUTOIOTHUCCKUI, MOJIEKYIISIPHO-TEHETUICCKUMN.



JlemMoHCTpauuu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEIBaHU».

Jladoparopnasi padora «J/Ipo3odriia kak 00bEKT FTeHEeTUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3usi TMOpUIOB
nepBoro nokojeHus. [Ipasuno nomuanpoBanus. Bropoi 3akoH MeHaens — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPUIHOTO CKpellMBaHUs. ['HIoOTe3a YHCTOTHI
ramer.

AHanmu3upyroniee  CkpemmBaHue.  [IpoMexyTouHBIi ~ XapakTep — HacleOBaHUSI.
Pacmenienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHMOTO
HACJICJIOBAHMSI PU3HAKOB. [[UTOMOrHYeCKe OCHOBBI AUTHOPUTHOTO CKPEIITMBAHMS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuersieHHOe HacIe10BaHUE
T€HOB, HAPYIICHHUE CLETUICHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIpPEAEIICHUs Moia. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IT0JIOM.

I'enotun kak wnenoctHass cuctema. llneloTponusi — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEHHbII amienu3M. B3aumoneldcTBUe HeaUIeNbHBIX TE€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HONOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKINH. [ eHeTHYecKrne MeXaHu3MbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — TMAPa3sUT» U «XO35UH — MUKPOOHOM.
['eHeTnveckue acreKThl KOHTPOJS M M3MEHEHUsSI HACIEICTBEHHONW MH(POPMAIMH B TMOKOJEHHUSIX
KJIETOK U OPTaHHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBbiii 1 BTOpOi 3akoHBI MeHnens», «Tpetuit 3akoH MeHaems»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHnpoBanne», «CLEIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30h by, «[ eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun nruiisn», «MHOKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJAETH IS TEMOHCTPAIIMN 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO



MOKOJICHUS U PacCHICIUICHUs TMPU3HAKOB, MOJEIb I JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMU CUEILUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «JIpozoduma.

IIpakTuyeckass padora «/3ydeHne pe3yIbTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHOTHIIa W cpeabl npu ¢GopMupoBaHuH (eHoTuna. M3MEeHYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  HU3MEHYMBOCTU:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHass W3MEHYMBOCTh. Ponb cpeasl B popMUpOBAHUK MOIAU(PUKAIIMOHHON
n3MeHunBOCTH. Hopma peakiuu npusHaka. BapuarmoHHblid psig M BapuarimoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'eHoTunueckas HW3MEHYMBOCTH. CBONMCTBA TI'CHOTHIIMYECKOM M3MEHYMBOCTU. Buibl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJIOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHUJIA.

MyTtanoHHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHBIE W WHAYLHUPOBAHHBIE MYTallUMU. SIAEpHBIE M LUTOIUIA3MAaTHYECKHE MYTAlLlUH.
Comaruueckre W MOJOBble MyTanuu. [IpUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHYUBOCTH M
HacCJIeICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, POJb DNUSEHEeMUYECKUX QaxKmopos 6 HACIed08aHuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHunBOCTHY, «MoOmM(PUKAIMOHHAS W3MEHUYUBOCTHY,
«KomOmHaTHBHASI U3MEHYMBOCTHY, «Meio3y, «OmnoaoTBopenney, «I eHeTndeckre 3a001eBaHus
yesnoBekay, «Buasl myrauin.

OGopynoBaHue: XUBble W repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKH

(dotorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHYHBOCTH.



JladopaTtopnasi pabora «lcciemoBaHue 3aKOHOMEPHOCTEH  MOAM(PUKAITMOHHON
n3MeHYUBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBeka. MexayHapoaHash MpOrpaMMa HCCIEIOBAaHMUS TI'€HOMa YeJIOBEKa.
MeTobl U3YYCHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIIpHO-reHeTuUecKuid. COBPEMEHHOE OIpEIeIeHNe
TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ momoibto [11P-
ananuza. HacnencrBennsie 3aboeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETHUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JieBaHUI YesoBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHMM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnueckue (axTOpbl MOBBHIIIEHHOW YyBCTBUTEIHLHOCTH YeNlOBEKa K (hU3HUEcCKOMYy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpenbl. ['eHeTmueckas IpenpacrnoioXkeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JleMoHCTpanuu

Tabmunuel u cxembl: «Kapuotun uenoBekay, «MeToabl W3ydeHHs] TEHETUKHU UEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUs YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanusi ¥ CeNeKIus. 3apOoXACHUE CEJNICKIMU W JoMmecTthkanuu. Yuyenue H. U.
Bagunosa o LlenTpax mpoucxox/1eHus: 1 MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. Ponb cenexuuu
B CO3JJaHUH COPTOB PACTEHHI 1 IOPOJ KUBOTHBIX. COPT, MOPOJA, IITAMM. 3aKOH TOMOJIOTMYECKHUX
psAa0oB B HaciencTBeHHOM u3MeHunBoctu H. M. BaBuiioBa, ero 3HadeHue Uil CEIEKLIMOHHON
paboTHI.

Metonp! cenekmoHHON paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN U MH/IMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHOHN cenekiuu. VcnbiTanue mnpousBoauTeneil mo moromMctBy. Ot6op mo
TeHOTHITY C ITOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CEJEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMUYECKH MyTareHe3 KaK WCTOYHMK MYTaluid Yy KYJIbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHre TEHOMHOTO PeJaKTUPOBAHUS U METO0B pekoMOnHaHTHBIX JIHK ams momyyenus

MCXOJIHOTO MaTepHuaa Jijisl CEJICKITUH.



[Tomyyenne mosmmIonsoB. BHyTpuBHIOBas rubOpuamM3anus. bBIU3KOpOICTBEHHOE
CKpeIUBaHKe, WK UHOpUIUHT. HepoACTBEHHOE CKpelMBaHue, Win ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3aAIUAL.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CENEKLMU pPACTEHUH U
JKUBOTHBIX. «3€1EéHas pegontoYUsLy.

CoxpaHeHHEe U U3YYCHHE T'C€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTCHUN U UX JUKUX
poIuYeii ISl CO3JaHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmEYIoWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NpUMeHeHUemM COBPEMEHHBIX MeMo008 HAYUHbIX UCCAeO08AHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannn

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

Tabmume! 1 cxembl: «L[eHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKLIHUMN»,
«Otnanéunas rubpuanzanusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJIbTYPHBIX PACTEHUW M MOPOJ JTOMAITHUX
YKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTCHUII.

IIpakTyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENEKIIMN PACTeHHM W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIBITATEIHHBIA Y9acTOK, B TEIJTUYHOE
X03SIUCTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA 1 CHHTETHYECKAasi OMO0JI0THs

OOBEKTHI, HCMOJIB3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJWIlMOHHAs OWOTEXHOJOTHSA: XJIeOOTIECUCHHE,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonorndeckuii cuate3. OObeKTh
MUKpOOHOIIOTHYeCKuX TexHooruil. [I[pon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMHHOB.

Co3maHne  TEXHOJOTMM M MHCTPYMEHTOB  IICJICHANIPABICHHOTO  M3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C II€JIbIO MOJYYEHHsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KAIINX
HE BCTPEYAIOIIHNECS B IPUPOAC OMOCHHTETUIECKHE MTYTH.

Knerounas muxkeHepus. MeTolbl KyJbTypbl KJIETOK M TKaHEW PAaCTEHUM M KUBOTHBIX.

Kpuobanku. Comaruueckas rulOpuam3anus W COMATHYECKHH 3MOpuoreHes. Mcmonbp3oBaHue



rarioOnJIOB B CENEKUMU pacTeHuil. [lonyuenue monoKIOHANbHBIX anmumen. Flcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SAHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTo/ TpaHCIIaHTalUu s1ep KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAs U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUHU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTaboI0OMHBIN aHATTN3, TEHOEHTPUYECKUI aHaIU3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nonnxenepus
IUTsE pa3paboTKH (hyHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/IaHUSI KOMILIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHHTUHTA W cKaddOIaHHTa A PEeUICHUS
3a71a4 NEPCOHANTM3UPOBAHHON MEIULIHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubt u  cxemsl: «/cnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNs — BayKHEHNIIAs MPOU3BOIUTENBHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0M0JI0THH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBuxkymue cunel 9Bodronuu  BuAoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAacleACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarerndeckoii Teopuu sBomtonuu (CTD). HeltrpanbHast TeOpUst SBOTIOIHH.

CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAYEHHE HBOJIIOIMOHHON TEOpHH B (OPMHUPOBAHUHU



€CTECTBCHHO-HAYYHON KaPTHUHBI MUDA.

JleMoOHCTpaL U

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoit nmpuponasl (o K. Jlunuew)», «JlecTHua KuBBIX
cyuiects (o Jlamapky)», «Mexanu3m popMHUPOBAHUS MIPUCTIOCOOICHUN Y PACTEHHUIA W )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pbOBI 3a cylecTBoBaHue», «Iloposl romnydeit», «MHoroodpasue KyiabTypHbIX (HopM
KanycTel», «l[loponbl AOMalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMS HOBBIX BUIOB (1o Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI SBOJIONUN», «OCHOBHBIC IOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUI.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomymsiuyst Kak 2n€MEHTapHas €AWHHMLA SBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisiuil. I3MeHnenune reHooH/1a NOMyIIsIliMY KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH reHeThuyeckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble (DAKTOpPBHl (IABMIKYIIME CHJIbI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
Kom6unarusHast usmeHunBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
ajuteniedt B monyssiusix. D¢ ekt ocHoBarens. Iggexkm dymowinounozo copaviuika. CHudceHue
2eHemuUYecKko2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
oonvwux u maneix nonyiayusx. Murpauuu. M3onsamus  nomynsuuil:  reorpaduyeckas
(mpocTpaHCTBeHHast), OMoI0ruuecKast (pernpoyKTUBHAs).

EctectBeHHbIl 0TOOp — Hampamistonuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOIO
oTOopa: NBUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbIf). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMAIILHOTO ITOBECHMS JKUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIOLUMU. BoO3HHMKHOBEHUE
pHUCIIOCOOIeHUH y opranu3MoB. ApoMopdo3bl 1 uanoagantauuu. [lpumeps! npucnocodaeHuil y
OpraHu3MoB:  MOp(OJOrHYecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onmsumst — xmrodeBoit daktop BumooOpaszoBanus. [lyTh u cmocoObl BHI000pa3oBaHUS:
ajstonaTpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JIuTeabHOCTh HBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HOPMUPOBAHKS OMOJIOTHYECKOTO pa3HOOOpasus.



Ponp sBomonuoHHoN Ouosiornn B pa3paboTKe HAy4YHBIX METOJOB COXPaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomysaIoOHHas CTPYKTypa BUAay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyiiye CHIIBI  3BOJIOLHNY,
«OKoyornyecKas M30JSLMS MOMYJSIUi ceBaHckol ¢openn», «['eorpaduueckas H30NIALUA
JUCTBEHHUIIBI CUOMPCKON M JTUCTBEHHUIIBI AaypcKoit», «[lomyasimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB H JKepTB», «CXxema JIeHCTBUS E€CTECTBEHHOTO O0TOOpa», «®Dopmbl OOpbOBI 3a
CYILIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAS! OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka KUBOTHBIXY,
«Dusnonoruueckre agantanuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoiiHukn», «Crtpykrypa Buaa B 1npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHwe TPEX BUAOB  JIAHABIIICH,
«DKOJIOTHUYECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomummonasl pacteHuit», «KamycTHo-
peleuHblii THOpUI.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelia MTUIl U 3Bepeil C
IpUMepaMu pa3iMYHbIX MPUCIOCOOJIEHNH, yydyena NTHUIl U 3BEepei pa3HbIX BUJIOB, repdapun
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COO€H OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metop! n3ydeHust MakpolBosonuu. [laneoHTonornueckre MeTo1bl U3y4eHus IBOJIOLUH.
[TepexonHbie GopMbI U PUIIOTE€HETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne Mmeronasl wu3ydeHus osBomonuu. CpaBHeHue ¢uopbl M (payHbI
MaTEepPHKOB U OCTpOBOB. bruoreorpapuyeckue odnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METOMbI U3YYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTEHE3a W TOSIBICHUS 3BOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISpPHO-
TeHEeTHYECKUe, OHOXMMUYECKHMEe M  MaTeMaTH4eCKUe METOJbl  HM3YUCHHs]  HBOJIOIUH.

['omonornynsie renbl. CoBpeMeHHbIE METOIbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JIEPEBLEB.



XPOMOCOMHBIE MYTALIMH U IBOJIIOLMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMY.

JdemoHcTpauMu

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, @. Mroep, J. ['ekkensb.

Tabmunel U cxeMbl: «OUIOTCHETUYSCKUHN PSJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAaNOPOTHUKNY, «buoreorpapuyeckue
30HBl 3emun», «/lpelid koHTHHEHTOB», «PemukThl», «HauanbHble craguu >MOPHOHAIBHOIO
pa3BUTHSA NO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTHUYHBIE U AHAJIOTUYHBIE OPTaHbL, «PyAMMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M MIMMIIaH3e», «lJIaBHbIC HAampaBIICHUS
ABOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJISKM HMCKOINAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLUU
HACEKOMBbIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealuoHu3M). I'mmoreza MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi IBostoy. [InaneTapHas (reosoruyeckas) BOJOLUS.
XuMHUecKasi 3BOJIONMS. AOMOreHHBIH CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPraHUYECKUX.
Omneit C. Muinepa u I'. FOpu. OGpa3zoBanue nmoimmMmepoB u3 MoHoMepoB. KoaliepaTHas runoresa
A. W. Onapuna, runote3a nepBuuyHoro OynboHa JIx. XonjeiHa, reHeTnyeckas rumnoresa [
Meénnepa. Pu6osumsi (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue Memopan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emmm u Metonael €€ wu3ydeHus. lickomaemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasE M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKast Kajua: 30Hbl, 3pbl, IEPHUOBI, FTOXH.

HavaneHble sTansl opranuueckoil 3Bomronuu. [losBieHne M 3BOMIOLUSA MEPBBIX KIETOK.
Oponronusi Merabonu3zMa. Bo3HukHOBeHHe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emiie cooOmiectB. Ctpomaronuthl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue 3yKapuoT (CUMOMOTEHe3). DBONIOIMOHHOE MPOUCXOKIACHHUE BHPYCOB.

Hponcxomz[eHHe MHOT'OKJICTOYHBIX OpTraHHU3MOB. BosunkHOBEHNE OCHOBHBIX Ipyni



MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC 3Tambl 3BOJIIOLMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(}O3bl pPaCTCHUH.
Boixon pactenuii Ha cyuny. [losiBiieHHEe CIOPOBBIX pacTeHUM U 3aBOeBaHUE UMU cyIId. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE
KUBOTHBIC. JKH3Hb B BOJIE. DBOIOIUS NO3BOHOYHBIX. [IponcxoxacHne aMpuOuii U penTuInid.
[Tpoucxoxxaenne miexonuraromux M ntul. IlpuHnun kimodeBoro apomopgosza. OcBoeHue
0€eCcII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYILIH.

PazButue xu3nu Ha 3emiie MO 3paM U MEPUOJaM: apXeid, MPOTEPO30i, Mane030i, ME3030H,
KaifHO301. O01Ias XapaKTepUCTHKA KJIMMaTa U re0JI0rHYecKuX npoieccoB. [losiBienne u pacuser
XapakTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBMsS W BIMSHHE HA Ta30BbIi cocTaB
aTMoCQepBhl.

MaccoBble BBIMUpaHMSI — DKOJIOTMYECKHE KpU3HCHI Ipouuioro. [IpuunHbl U ciaeactBus
MacCOBBIX BbIMUpaHUI. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo uzyueHuro
CaM03apoKJIeHHs XHU3HM», «Cxema ombita C. Mmmiepa, I'. IOpu», «3rtansl HeopraHndecKkon
IBOMIIOLIMNY, «['eoXpoHOnornyeckas mkana», «HadampHbple 3Tanbl OpraHU4YeCKOW SBOJIIOLMNY,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUorene3a», «Cucrema sxuBoit mpupoas», «CtpoeHue
BUpyca», «Apomopdosbl pacteHuid», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJAOPOCIN,
«MHOrokneTouHble BoAopociIny, «Mxm», «llanopoTHukmn», «l'0n0CeMEHHBIE pacTEHUAY,
«Opranbl IIBETKOBBIX pacTeHHM», «Cxema pa3BUTHS JKUBOTHOTO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llnockue yepBu», «HineHuncroHoruey,
«Pw10BIY), «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «IItunby, «Mnekonuraromue», «Pa3Butne
KU3HU B apXeuckoil spey», «Pa3BUTHE XKM3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KWU3HU B
MaJIe030MCKON dpey, «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeEMEHHas CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIEIOB, KOJJIEKIUU HACEKOMBIX,



BJIQXKHBIE Ipenaparsl XKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOKHX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUIl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITAeMBbIX, MYJISI’KU OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopHass padora «MoaenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTraHU3MOBY.

IIpakTuyeckasi padora «3ydeHne 0COOCHHOCTEH CTPOSHHUS PACTCHHUI Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pazpensl u 3agaun anTponosioru. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka € OKUBOTHBIMHU. (CuHcTEMaTHUECKOE IIOJIOKEHHE  YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(oioruyeckue,
sMOpHoNoTHYecKue, (U3MOIOrO-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBuoKy1iue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OUOIOrHYecKre, conranbHbie. COOTHOIIEHUE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoOBHBIE CTaIUU aHTpOIIOTeHe3a. PaHHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHUE MOHTUABI — OOILIME MPEIKHU YEIOBEKOOOPA3HBIX 00€3bsSH U JIt0JIeH. ABCTPAJIONUTEKH —
JIBYHOTHE TPENKU JroAeil. YeloBek yMelbli, MepBble U3TOTOBICHHUS Opynuil Tpynaa. Yemoek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001l MpeoK HeaHIePTAIbCKOTO YeIOBEKa U YelIOBeKa pa3yMHOTO. UeloBeK HeaHIepTaabCKUi
KAaK BHJ JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBI COBPEMEHHOIO THIIA, JEHHCOBCKUUI
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

DBOJIOIUS COBPEMEHHOTO YeloBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIHUAX 4YelOBEKa.
MytanuoHHbIN Tporiece u nonumMopdusm. [lonynasiuoHHbIe BOJIHBI, Apeiid TeHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckne pacel. [lonstne o pace. bonbmme pacel: eBpomeouHas (€Bpaswiickas),
aBCTpaJIO-HErpouHasl (PKBaTOpHUAJIbHASI), MOHIOJIOMJHAsL (a3UaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHWs 4YeloBeKa 1Mo [iaHere. EnuHCTBO denmoBedyeckux pac. Hayunas

HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM yCIOBHSIM OKpY>Karolei



cpenpl. Bnusitnue reorpaduueckoil cpenbl u Apeida reHoB Ha MOPGOJIOTHIO U (HU3UOJIOTHIO
YeJI0BEKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (U3MYECKOH (OMOJIOTMYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMg M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUM.
buoconumanpHple  HMcclieqOBaHUA — NpUPOJbl  uenoBeka.  MccnegoBaHue — KOIBOIIOLUU
OMOJOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaLuu

[Toptpetsi: Y. apBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuier uw  cxembl: «MeToasl  aHTPOMONOTUMY», «[ ONIOBHOM MO3r  4eJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenblii», «Henoek npaMoxoasaumin», «JleHUCOBCKUM 4eI0BEK»
«Heanpepranpup», «KpomanboHIbD, «lIpeaku dyenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MAaTEPUAIbHON KYJIbTYpbl IPEIKOB
YenoBeKa, penpoaykuuu (pororpadum) kKapTHH ¢ MUDOTOTHUESCKUMU M OMOIEHCKUMU CIOKETaMu
IPOMCXOXKAECHUST YeloBeKa, (oTorpapuu HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YyeJloBeKa, MOJIENb deperna 4eloBeKa M yeperna LIMMIaH3€, MOJIeNb KUCTH YeJOBeKa M KHCTU
HIMMITaH3€, MOJIEIIU TOpCa MPEIKOB YeJIOBEKa.

JlaGopaTtopnas pabora «M3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJoBeKa,
CBSI3aHHBIX C MPSAMOXOKJICHUEM).

IIpakTuyeckas padora «/3ydyeHue 3K0JOTMYECKUX aJaNTallUNA YETOBEKay.

Tema 6. Ikos0rust — HayKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAIOPTaHNU3MEHHBIX
CHCTEM C OKpY KaloLei cpenoi

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaun skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B HKOJOTHH: MPUPOJHBIE U
nabopaTopHble. MoaenupoBaHie B 3KOJIOTMA. MOHUTOPUHT OKPYXKAaroUIe Cpesbl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHWM [JIs YesIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE KaK
OCHOBAa CBf3€H YeloBEeYeCTBAa € MNpuponod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYphl U
HKOJIOTMYECKOM IPaMOTHOCTU HACEJICHUS.

JeMoHCTpauMu



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

Tabmunel 1 cxembl: «Pasnensl SKoaoruny, «Metoasl dkoaoruny, «CxemMa MOHHUTOPHHTA
OKPY’KaroIlEeH Cpeabl».

JlaGoparopHas padora «/3yyeHrue MeTo10B YKOJIOTHUECKUX UCCICTOBAHUI».

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTOpoB:  aOumoTHYecKHWe, OUOTHYECKHEe, aHTpoloreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKonorndeckux (akropos. [Ipasmino munumyma (K. [lnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak sKonorndeckuid paxrtop. JeldcTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMUECKHE TPYHIbl PACTEHUW M KUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiusm.

Temmeparypa Kak JKojorudeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[ToikunoTEpMHBIE U TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobnenus pacteHH K MOAAEPKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo oTHouleHHto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IyIIHAs, MOYBEHHAs, INyOMHHas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DPU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonoruueckue putmel. BHeninue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHH: NepeBbs, KYCTApHUKH, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
KuznenHnole (QOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHL, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHUYECKMX ~ B3aMMOJEHCTBHH:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO,  HaxJieOHMYecTBO). Herpoduueckue  B3aumoneHCTBUS  (TONMHUYECKUE,
dbopuueckue, (adpuyeckue). 3HadyeHUE OWOTHYECKUX B3aWMOJCHCTBUN MJIs CYIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIIOYCHHUS.

JleMoOHCTpanuu

Tabmuupl 1 cxembl: «IKojgorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE



TPYIIIBI dKUBOTHBIX 0 OTHOLIEHUIO K CBETY», «T€NIOKPOBHBIE KUBOTHBIE», «XOJIO0IHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHUYECKUE aTanTallK >KUBOTHBIX», «Cpeapl OOUTAHHS OPTaHH3MOBY,
«buonornyeckue puT™MbD», «OKu3neHHbIe GOPMBI pacTeHUIY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeEMA IHUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOrO yeca», «llenum nuranus»,
«XumauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: Tepbdapuu pacTeHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHEIIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuu 1 KOJJIEKIUHU TETI0I00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
yydena MNTUIl U 3BEpel, repOapuu pacTCHHiA, OTHOCAIUXCS K THrpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYII, KOJUICKIIUHN KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TepOapuM M KOJJIEKIMH PpAacTeHUM W JKMBOTHBIX, OOJajalolmux dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KU3HM, repOapuul W KOJUICKIUU
pacTeHui U JKMBOTHBIX PA3IMYHBIX >KM3HEHHBIX (DOPM, KOJIIEKIIMH KUBOTHBIX, YYACTBYIOIIUX B
pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEeMITepaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pPa3HbIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKUE XapaKTePUCTUKH Tonyssinuu. [lomymsiusa kak Ouosiorudeckas cucrema.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(dbopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI Momyssiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHH:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAaCTHAs U MOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHS.

DKoJiorudecKkasl CTpykTypa momymasmuu. OleHKka YHUCICHHOCTH Tomyisiuu. J[nHamuka
NonyJsiuuU U €€ perynsdinus. buornueckuil noreHuuan nonyasiuud. MoenupoBaHue JUHAMUKU
nonynsiuud. Kpusble pocta uucineHHoctu nonyisuuu. Kpusbelie BbDKHMBaHMS. Perymsmus
YUCJICHHOCTH TOMYJANMN: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJyiorudeckue crpareruu BunoB (I- u K-ctparerun).

[TonsiTne 00 »SKoJOTMYECKOM Huie Buga. Mectoobutanue. MHoOromMepHass MOIEIb
skosornyeckord HumM Jx.M. Xatunncona. Pazmepsl skosiornyeckoid Huiu. [loreHnuansHas u

pcajin30oBaHHas HUIIH.



Bun xak cucrema nomymnsiuuii. Apeansl BUAOB. BUIBI M MX JKU3HEHHbBIC CTPATETHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTrpalMil >KUBOTHBIX. buojmoruueckue WHBa3UU
YY>KEPOIHBIX BUIOB.

JdemMoHcTpauMu

IToptper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IIpoctpancTBeHHas
CTpyKTypa momyisiinun», «Bo3pacTHele mnupamuabl nonyasuuun», «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruueckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH paCTeHUN K paCCENCHUION.

TeMa 9. DK0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OuoreHo3e.

Okocuctema kak oTkpeiTas cucrema (A. JIkx. Tencnm). DyHKUMOHANIBHBIE OJOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeuecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrH4eCKUe MUPaMUIbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccuu. llepBUuHbIE U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JEMCTBUS Ha cykueccud. KimmakcHoe — cooOIecTBo.
Buopaznoobpasue 1 mosHoTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
OKrocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArpoueHo3. Paznmuuus wmexnay
AHTPONOTEHHBIMU U TIPUPOTHBIMU YKOCHUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropojAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAuYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.

Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (kirouesvlx 6u008) 6 GyHKYUOHUPOBAHUU



akocucmem. IlepeHOC HEPrUM M BELIECTB MEXKIYy CMEXHBIMHM KOCHCTEMaMH. YCTONYHMBOCTb
OpPraHW3MOB, TOMYJSIUA W SKOCHUCTEM B YCIOBHAX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUM.

Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmaus. MeToIoJIOTus MOHUTOPHHTA €CTECTBEHHBIX H
AQHTPOIIOT€HHBIX HIKOCHUCTEM.

JdemoHcTpauMu

[Toptpert: A. Ix. Tencnu.

Tabmumer U cxeMbl: «CTpyKTypa OHOILIEH03ay», «DKOCHUCTEMa IMIMPOKOJIMCTBEHHOTO JIEcay,
«DKocucTeMa XBOMHOrO Jeca», «DyHKIHMOHAIBHBIE TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnwuraHus (macTOMIIHAA, JETPUTHASA)»,
«DKoJIOrHuecKas MUpaMuaa Yucen», « IKoJIorndyeckas nupamuia OnomMaccel», «IKOJIOrHYecKas
nupamua saepruny, «Oodpazosanue 0onoray, «lleppuunas cykueccus», «Boccranosnenue ieca
1oCJIe ToXKapay, «IKOCUCTEMA 03epay, «ATporeHo03», «KpyroBopoT BemecTB ¥ HOTOK SHEPTHH B
arporueHose», «[Ipumepsl ypooskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4yydesia INTHUI] U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBI.

JlaGopaTopHas padora «/3yyeHue pa3HOOOpa3usi MENKHUX MOYBEHHBIX WICHHUCTOHOTHX B
pasHBIX IKOCHCTEMAX .

IKeKkypeust «IKCKypcHsl B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpPCHsl B arpodKocHcTeMy (Ha MOJIE UITH B TEIUNIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

buocdepa — obmennanerapras o0ojouka 3eMiH, TJ€ CYIIECTBYET WJIM CYIIECTBOBaIa
XKu3Hb. PazButne npenacrasieHuii o buochepe B Tpynax . 3tocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHUs Onocdepbl. OcobeHHOCTH OHOChephl Kak r100anbHOM
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemectB U
OMOTeOXMMHUYECKHE ITUKIIBI (yTiiepoia, a30Ta). PUTMu4YHOCTH siBieHM B Orocdepe.

3onansHOCTh Onochepsl. [TonsTre 0o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOIHBIE
jeca, CMEUIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, IIYCTHIHH, TPOIIMUYECKHUE Jieca,

BBICOKOTOPBS. KitTuMar, pacTUTENbHBINA U dKUBOTHBIM MU OMOMOB CYIIIH.



CtpykTypa 1 GyHKITUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUAA U OMOCPEPHBIX
byHKINH.

JleMoOHCTpan U

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

Tabmuupl u cxemsl: «Il'eocdepsr 3emumy», «Kpyroopor azora B npuponae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnopoaa B npuponae», «KpyroBopoT Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI Cymny, «KnmumaTtudeckue nosca 3emuny, « Tyaapay, «Taiiray, «CMenIanHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «llycTbiHay, « Tponudeckuii jiecy.

O6opynoBanue: repOapuu pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYsKaOIIas cpeaa

DKOJIOTHYECKNEe KpH3UChl M WX NpHYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHue BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue mouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KiiMara.

AHTpPOTNIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN 1 )KUBOTHBINA MHUp. OXpaHa pacTUTEIHHOTO
U SKMBOTHOTO Mwupa. OCHOBHBIE MPUHLHUIBI OXpaHbl mpupoasl. Kpacueie kuuru. Ocobo
oxpansiemble ipupoiabie Tepputopuu (OOIIT). boranudeckue caapl U 300I0TUYECKUE TAPKH.

OcHOBHBIE TTPUHIIUITBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA W MPHUPOABI. ParmoHaapHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3BuTHe MeETOIOB MOHUTOPWMHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaioweti U KOHKYPEHMOCHOCOOHOU
anepeemuxe. buonocuueckoe paznoobpaszue u duopecypcol. Hayuonanvnvie ungopmayuonsie
cucmemvl, obecneuugaroujue OOCMYn K UHDOPpMAYUU NO COCMOSHUI) OMOEIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabuIumayuu IKOCUCmem U cnoco608 60pbOvl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX 3KOCUCTEM.

JleMoOHCTpaL UK

Tabmuiel u  cxeMmbl: «3arpsi3HeHue aTtMmochepbl», «3arpsi3HEHUEe TUAPOCHEPBI,
«3arps3HeHne Mo4YBbDy, «[lapHUKOBBIH 3P PerT», «Oc000 OXpaHsSIeMbIe TPUPOIHBIE TEPPUTOPHUI,
«Mopenu yrnpaBisieMOro MUPay.

O6opynoBanue: ¢potorpaduu oxXpaHsIeMbIX PACTCHHUH U KUBOTHBIX KpacHoit kaurn Poccuiickoii

®enepanuu, KpacHoil KHUTM peruoHa.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpyKkType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTrPaMMBbI 10 OMOJOTHUU BBIJCICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWME OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMHU, TPUCYLIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsSI, Haluuue NPABOCO3HAHUs  DKOJIOTMUECKON  KYJIbTYpBHI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JlugHOCTHBIEC PE3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTHUU JOCTHTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHUCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TpPOIIECCaM CaMOITIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEH MO3WIIUU JIMYHOCTH, MATPHOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKAIOLIEH Cpeie.

JlngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTO mpeameTra «bruosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHUEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSAM POCCHMCKOTO  OOIIeCTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPeain3allid OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOUN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,



pelieHnn y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUU OUOIOrHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YUYUTHIBATh B  CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3sHBIMU YOEXKICHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MIO3HABATENIBHBIX W UCCIIEIOBATEIbCKUX 33J1ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IPayKTAHCKOW WICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOli A3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MTPUPOJTHOMY HACIIEIUIO U TAMITHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;

CIIOCOOHOCTH OIEHUBATh BKJIAJl POCCHMCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAHUS 3HAYCHUS OWOJOTMM B TIO3HAHWU 3aKOHOB TIPUPOJBI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoe:K IEHHOCTh, TOTOBHOCTbH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHISI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CeMENHOM )XKM3HU B COOTBETCTBUU C TPAAULIUSIMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXXCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHHUEC IIPOSABJIATH



Ka4yecTBa TBOPUECKOU JTMUHOCTH;

5) ¢usnyeckoro BocnuTaHusl, (OPMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLHMOHAIBHOIO 0J1ar0NoJIy Husi:

IOHUMaHME U peau3alys 370poBoro u 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
COOJIIO/IEHNEe TUTMEHUYECKUX MPaBWI U HOPM, COAJTAaHCHPOBAHHBIA PEXUM 3aHATUH M OTIbIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

[OHUMaHWE ILIEHHOCTH MPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€3011aCHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHME MOCJCICTBUA W HENPHUSTHS BPEIHBIX NPUBBIYCK (YIOTPEOJICHUS aKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTH K aKTUBHOU JICATEIBHOCTH TEXHOJOTHUECKON U COIIMAIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITUHPOBATH, ITIAHUPOBATH M CAMOCTOSTEIILHO BBIMIOIHATH TAKYIO IS TEbHOCTH;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW NeATeNbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BHIOOp OyayIeit mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TFOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) 3K0JI0TM4YE€CKOT0 BOCTTUTAHUS:

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS JKOJIOTMYECKOW KYIBTYpBI: TPUOOpETEHHE OIbITa TUIAHWPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOIIEeH Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMUECKUX Mpo0IeM U IMyTel UX pelIeHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yYEHUH OMOJIOTHH 3HAHWS W yMEHUS
IPU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONB30BaHIEM (COOI0IeHNE
IpaBUJl MOBEACHHUS B TNPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE NEHCTBHN, MPHHOCSIINX Bpell OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYJIBTYpHI, OMbBITa

JACATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHCI HMHU B



[IO3HABATECIIBHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, TOTOBHOCTU K Y4YacCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONU HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH IPOoOIeM COXPaHEHHs! IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCredyeHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble NpoOdaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOUCKA IYTEH BBIX0JA U3 INI00AIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYUEHUU OMOJOTMYECKHX 3HAHMU B IIEJIX MOBBIIIEHUS 0O0IIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH T'pPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu OUOIOTHH;

[IOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHHs, MCIOIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJIs aHaiu3a M OOBSCHEHUS SBJICHUN
OKpY’KAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOYEHHsST Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlLIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW IEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
HCCIIEN0BATEIBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM IO OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHojorus» BKIIOYAIOT:



3HaYMMble A7 (OPMHUPOBAHUS  MHUPOBO33PEHUS OOYHYAIOIIMXCS  MEXAMCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IPOILeCcC, CHCTeMa, HAay4HbIH (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefoBaHue, HAOII0eHNe, U3MEpEHUe, HKCIEPUMEHT U JIpYyTue); YHUBEpCalbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00eCIeUnBaIOIINE
¢dopmupoBanre (yHKIMOHAIHLHONH T'PAMOTHOCTH M COLMAIBHON KOMIIETCHIIMU OOYyYaroIInuxcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHHs Yy
oOyuaromierocsi 0yayr chopMupoBaHbl [03HABaTeIbHbIE YHUBEpCalbHble ydeOHbIE NeiCTBHUA,
KOMMYHHKAaTUBHbIE YHHUBEpCaJlbHble Yy4yeOHble JEHCTBUSA, PpErYyISITUBHbIE YHHUBEPCAJIbHbBIE
y4eOHbIe JIeHCTBHUS, COBMECTHAS IEATEILHOCTb.

MertamnpenMeTHbIE pe3yNbTaThl OCBOSHHS MPOTPaMMBbl CpeTHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXkaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh PH OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHaINu3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLMU, OOOOIIEHMS), pPACKpPBhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBLACTISITh UX XapaKTepHbIC IPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU TTOHATHIMH);

ONpeneNaTh LENU AEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTH C MIOCTABJICHHBIMU LIENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATHUS IS OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOM
TIPUPOJIB;

CTPOUTBH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSIX, (POPMYIHpPOBATh BBIBOJBI U
3aKITIOYCHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEIeHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHalbHbIX



U HeMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBLI B JACATCIBHOCTH, OUCHHUBATH COOTBCTCTBHUC PC3YJILTATOB ILCIIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUAX pPEabHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHHUEC NIPU PCIICHHUHU JKU3HCHHBIX HpOGJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
pazpeiieHusi mpodaeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENILHOMY IOMCKY METO/IOB
PCIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

HCIIOJIB30BAaTh Pa3JIUMYHBIC BHUIAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOT'O 3HAHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYAIUSX, B TOM YHCIE IpU
CO3aHUH YUEOHBIX U COI[HAIbHBIX TPOEKTOB;

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAI€Th HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBBIMU
INOHATUAMHU U MECTOJJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYALMIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M W AKTYAJIU3HUPOBATH 3aJady, BbIABUIaTb
THUIIOTE3Y eé pEeIICHUA, HAXOJAUTH apryMCEHTEI AJId JOKAa3aTCJIbCTBA CBOUX YTBep)KI[CHHﬁ, 3a1aBaThb
napameTpbl U KpUTEPUU PELLICHNUS;

aHaJIM3UPOBATH MOJIYYCHHBIE B XOJI€ PELIEHUS 33/1a4 Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

JaBaTb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6peTéHHLH71 OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

YMCTb MEPEHOCUTDH 3HaHUuA B IMO3HAaBAaTCJIbHYIO u IMPAKTUYCCKYIO o0OJactu
KHNU3HEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MNpeIaraTb OpPUTHHAIbHBIE TMOJIXOJbl M PEILICHUS, CTABUTh
poOJIEMBI U 337291, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMaIuu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX

0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBaTh HHGOPMAIMIO PA3TMYHBIX BHUIOB U (hopm



IPEJCTaBICHNs, KPUTUUECKH OLIEHUBATh €€ 10CTOBEPHOCTh U HETPOTHUBOPEUUBOCTH;
dopMynHupoBaTh 3ampoCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOM /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHONIOrMYecKon
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (PU3MYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMalLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

1) obmenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHUS OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, Y4YWUThIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJCTBA OOLICHMS, MOHMMATh 3HAUEHUE COLMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIIMKTHBIX CUTYallUd, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHUS M B3aMMOJEHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JIOAEH, MPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCThD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYNIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 UJ€Ha KOJUIEKTHBA,

INpUHHUMAThL LCJIH COBMECTHOM ACATCIIBHOCTH, OPraHU30BbBIBATH W KOOPAWHUPOBATH



JIEUCTBUS 110 €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUMA, paCIpeAesaTh POJIU C YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B Pa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJEeM M HUX pelIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1[E€JIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IMOCTYNKaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NESATEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (GOPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIMsIX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaThH (POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM IPYAULIUU B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLICHHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUU
JUTSL OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

MPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIoBeKa.

HPEAMETHBLIE PE3YJIbTATHBI

[IpeameTHbie pe3ynbTaThl OCBOCHHUS cCojlep:kaHUsi yuyeOHOro mpeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI HAa o0ecriedeHre MPOoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
O6uonorun. OHU BKJIIOYAIOT: crielupuieckue 1ig OMOJIOTUN HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI
JIEUCTBUIM TIO OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUIbI JACATEIHLHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX, a TaK)KE B PEabHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHeie pe3yiabTaThl PEACTaBICHBI 10 TOJaM U3YYEHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeTa «buonorusy» B 10 knacce nonxHbI
OTpaXkaTh:

c(hOopMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHNUN €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PEIICHUH
po0JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMSI, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQJICHUE CHUCTEMOW OWOJOTHYECKUX 3HAHUM, KOTOpPasl BKJIIOUYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHW3M, MeTaboJu3M, TOMEocTas,
CaMOpETYJISIIHSI, CAaMOBOCTIPOU3BEICHHE, HACIEICTBEHHOCTh, U3BMEHYMBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yaenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXONKIACHHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJEHUS, pACUIEIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTr0 HaclieoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HacleACcTBeHHOW u3MeHunBoctu H. WM. BaBwioBa), mpuHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUs, UCTIOIB3YEMBIX B OMOIOTHYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOMI0IeHUE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT M DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEIEATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max pacTEHUM, )KUBOTHBIX U UYEJIOBEKA,

OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIIeCcTB (MEeTa00IM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,



aBTOTPO(PHOTO U TEeTEPOTPO(PHOTO TUTIOB MUTAHMS, HOTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
MHAMBUAYAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, I'eTEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aMMOCBSA3M MEXIY OPraHOMAAMH KIETKH U HUX (YHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLIUSMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPraHOB M HX
GyHKIUSAME, MEXAY JTanaMu OOMeHa BEIIeCTB, dTalaMu KJIETOYHOTrO IMKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPUOHAILHOTO PA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTunom u (hakropamu Cpeasl OOUTAHUS;

YMEHHUE BBISIBIISATh OTIUYUTENBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H, BBISIBIATH IPHYNHHO-CIICACTBEHHBIE CBS3H MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TPOLIECCAMU M SIBICHUSMH, JeJaTh BBIBOJBI U MPOTHO3bI HA
OCHOBAHMH MOJYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIbHBIMU CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO IMPEICTABISATH
MOJIy4YEeHHBIE PE3YyJIbTaThl HA YIEHUYECKUX KOH(EpEeHIHIX;

YMEHUE OLICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIIEI0BAaHHUM B 00J1aCTH OMOJIOTUN
U MEIUIHHBI (KJIOHUPOBAaHHME, HMCKYCCTBEHHOE OILIOOTBOPEHHUE, HAIpaBIIEHHOE H3MEHEHHE
TeHOMa U CO3JIaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyayiei mpodeccuoHanbHON 1eATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOT0 X031 CTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HAa 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIUIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIETO 00pa30BaHMUS.

[IpeameTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npeamera «buonorus» B 11 knacce NOIKHbBI

OTpaKaTh:



c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U PO OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
paloHaIbHOIO MPUPOIOTIOIH30BaHMS, U B (HOPMHUPOBAHUY LICHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
o0LIeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJjoruu;

YMEHHUE BIAJIeTh CUCTEMOH OMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYACT ONpPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BUL,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBomonronHas Teopuss Y. JlapBuHa,
cuHTeTHYecKass teopusi 3pomronun), yueHus (A. H. CeseprioBa — 0 mMyTAX W HampaBJICHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npasuna (Mmunumyma FO. Jlubuxa,
9KOJIOTHYECKON MUpaMUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMCHHE BJIAJICTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIIONIB3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHUE, H3MEpEHHeE,
HaOI0/IeHUE, YKCIIEPUMEHT), CITIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOTOTCHHBIX W3MEHEHUU B
pUPOJIE;

YMEHHUE BBIACTATh CYNIECTBEHHBIC TPU3HAKU: BHJIOB, OHOTEOIICHO30B, DKOCHUCTEM U
O6uoctepsl, CTaOMIM3UPYIOLIETO, MABMXKYIIET0O W pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOOpa,
AJITOMIATPUYECKOTO ¥ CUMIATPUUIECKOTO BU000pa30BaHUsl, BIUSHUS JIBIKYIIUX CHII IBOJIOIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOMTaHUs, YepeloBaHUs
HaIpaBJICHUH SBOJIONNH, KPYTOBOPOTA BEHIECTB M MIOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHUE yCTaHABJIMBATh B3aUMOCBSI3H MEKIY MTPOIECCAMH IBOJIOIUH, IBHKYIIIUMHU CHIIaAMHU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISTh OTJIUYNATEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTelIbCTBA POJCTBA OPTraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsST MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS MPUPOILI U
YeII0BEYECTBA;

YMCHHEC pE€IIaTh OMOJIOTHYECKHE 3aaa4u, BbISABIIATE NPUYIUHHO-CICACTBCHHEBIC CBA3HU MCKIAY



UCCIIETYEeMbIMA OHOJIOTUYECKUMH TPOIECCAMHU U SIBIICHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHMU TOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX OSKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OJTYUYCHHBIE PE3YIIbTAThl U JIEJIaTh BHIBOJIBI,

yYMEHHUE y4acTBOBaTh B YyUeOHO-HCCIENOBATEIbCKONW padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOAMMOM Ha 0a3e NIKOJBHBIX HAyYHBIX OONIECTB, W MyOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHUE OIICHWBATh THUIOTE3bl W TEOPUH O MPOUCXOKICHUW JKU3HHU, 4YeIOBEKa U
YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBHAX M CIIOCO0axX MPEJOTBPALICHHS TI00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHAIBHON ICATEIIbHOCTH B
001acTi OUOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONB30BaHM, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO X03S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsITh TO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPoI0JHKEHNE
Ouonornyeckoro oOpa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO

oOpazoBaHus.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
Ne KoaudecTBo yacoB
/ H DJyieKTpoHHbIe (U poBbIE)

I aMMCEHOBAaHHE Pa3/ie/IOB H TEM NMPOrpamMmabl Bceer KOHTpOJIbeIe HpaKTquCKue 06pa3OBaTeJ11>m>1e pecypenl

I o padoThI padoThI
https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-8bfa-

buonorus xak Hayka 1 4fdf-bdfs-

f062770d3862?backUrI=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-f414-

JKuBbIe crcTeMBbl M UX H3yYCHHE 2 0.5 4026-9aed-
638dd73a0475?backUrI=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-8927-

Buonorns xknetkn 2 0.5 400e-81h5-
27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-8927-

XuMudecKkast OpraHu3anus KICTKH 10 1 1 400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-

CrpoeHe 1 (yHKIH KIeTIH 8 1 2 content.myschool.edu.ru/lesson/86c00dc3-4fd0-
40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-4fd0-

OOMeH BelecTB U MpeBpalleHre YHEPTHH B KIIETKE 9 1 1 40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10
https://academy-

HacnenctBernast HHGOpPMAIUS U pearTn3alis ¢é B KIETKe 9 1 0.5 content.myschool.edu.ru/lesson/05b30833-2ed2-
445b-b4ae-823f126b73d0
https://academy-

JKu3HEHHBIH LUKII KIETKU 6 0.5 1 content.myschool.edu.ru/lesson/a494c3cb-b7c7-
4815-b7al-155c7245fdbf
https://academy-

CrpoeHnue 1 (pyHKIUM OPraHU3MOB 17 1.5 content.myschool.edu.ru/lesson/féd39de3-49b3-

415f-a6de-b61e1484b48f



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

10

PasmHoxenue u pa3BUTHUC OPTAaHU3MOB

15

https://academy-
content.myschool.edu.ru/lesson/44d23e03-5225-

4e6f-a455-559e9d843db9

11

I'enernka — HayKa O HaCJIEACTBEHHOCTH U H3MEHYHBOCTH
OpraHU3MOB

0.5

https://academy-
content.myschool.edu.ru/lesson/da2765cd-a327-

4526-bef3-7eccle3cd9cd

12

3aKOHOMepHOCTI/I HACJICACTBCHHOCTH

10

https://academy-
content.myschool.edu.ru/lesson/67987237-3081-

4683-970c-1dd5857cf5bf

13

3aKOHOMEPHOCTH U3MEHUYHUBOCTH

https://academy-
content.myschool.edu.ru/lesson/e1564a9c-0f9c-

4060-abd6-435067cecl4d

14

I'eneTuka yenoBeka

0.5

https://academy-
content.myschool.edu.ru/lesson/bb1da599-4162-

44bb-b97d-8e7165598966

15

Cenekmys OpraHu3MoOB

https://academy-
content.myschool.edu.ru/lesson/86acad55-2279-

4152-a48a-840d20ce0270

16

BuoTexHOI0THSA U CHHTETHYECKAs! OMOJIOTHS

https://academy-
content.myschool.edu.ru/lesson/133b0166-fc35-

4291-a264-14aaee2f5897

17

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13



https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

11 KITACC

Ne
n/
|

HaunmeHoBaHue pa3jesioB M TeM NPOrpaMMbl

KoaunyecTBo yacoB

Bcero

KonTpoabHsble
PadoThI

IIpakTHnyeckue
padoThI

DJieKTpoHHbIE (I (ppoBHIE)
o0pa3oBaTesIbHbIE pecypehbl

3apokIeHre U Pa3BUTHE IBOJIOIMOHHBIX MPEICTABICHUH B
OHOI0TUH

0.5

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

/08680ea9-24b5-4073-9¢88-
78991a88f00c

MuxkposBonronus U e€ pe3yabTaThl

14

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

/923cbdce-4ef1-4295-b671f-
£268ad583c02

MaxkpoaBomronus 1 €€ pe3yabTaThl

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

/923chdce-4ef1-4295-b671-
£268ad583c02

HpOI/ICXO)KI[eHI/IC 1 pa3sBUTUC )KU3HU Ha 3emite

15

15

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

/9ec4c3a8-5763-40ed-b127-
2e1b849c4222

HpOI/ICXO)KZ[eHI/IG YCJIOBCKA — aHTPOIIOI'CHE3

10

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

149e6ffd1-eedf-43b2-8d0b-
f2f170126ffb

DKONOrus — HayKa O B3aUMOOTHOIICHUAX OPIraHU3MOB U
HaJAOPraHU3MEHHBIX CUCTEM C 0pr>1<a}0mef/'1 Cpe,[[Oﬁ

0.5

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

[2fd03f94-aa0b-4d7d-8e6f-
c9becea28c0f

OpraHu3Msbl U cpefa OOUTaHUSA

15

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

/05e291c0-7a9c-47f1-b47b-
1fdfe35400ed

DKOJIOTHUS BUOB U TIOMYJISIIHMA

0.5

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

/d224f4ab-dcaf-4e28-adf9-
520525b609aa

DKoyoTHus COO6III€CTB. DKOJIOTHYECKUE CHUCTEMBbI

12

0.5

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



https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9

[02744494-8497-4551-9af8-
d03a5ae969e9

10 Buocdepa — rmobanbHas sKOCHCTEMA

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

/1a9ccheb-5f59-447a-93b2-
73ab470d8568

11 YenoBek 1 OKpyXKaromas cpena

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

/dfdeeae5-bc9b-4b8d-ae4f-
beebecad09eb

12 PesepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

55

7.5



https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb

INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauyecTBo yacoB
n/ Tema ypoka Kourpoasusie | [IpakTuueckue Aara JJieKTpOHHBbIe HH(POBBIE 00pa3oBaTeIbHbIE PeCypChl
Bcero H3yYeHUs
n padoThI padoThI
Buosnorus kak KOMIIEKCHAs HayKa U https://academy-
1 y 1 content.myschool.edu.ru/lesson/5¢523154-8bfa-4fdf-
KaK 9acTh COBPEMCHHOT'O 00IIeCTBa bdf8-fh62770d3862
JKuBble cucTeMBbl M X CBOMCTBA. https://academy-
2 YpoBHEBast OpraHU3aIust KUBBIX 1 content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-
CHCTEM. b293-4b9d940ff6de
3 Bxo1H0i1 KOHTPOJIB 1 0.5
I/ICTO U OTKPBITUS U U3YUCHUS KIICTKU htt S://academ -
4 KJIGTE‘IHa)I TEO s y ) 1 content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-
P 9aed-638dd73a0475
Mertonbpl MOJEKYISIPHON U KIETOYHON
. Lpaccn i s
5 6H0;’0FHH (x OM:TOF adpus 1 0.5 content.myschool.edu.ru/lesson/f0169498-8927-400e-
P pagui, 81b5-27a76afed81b
anektpodopes, TuddepeHIraIbHOS
nertpudyruposanue, I[11IP)»
6 XUMHYECKHI COCTaB KJIETKHU 1
MuHepaibHbIe BENECTBA KIETKH, UX https://academy-
7 6HOHOI;H%CKM (L)LJIIB ’ 1 content.myschool.edu.ru/lesson/f0169498-8927-400e-
P 81b5-27a76afeds1b
OpraHu4ecKre BEIIecTBa KICTKH —
6enku. JlabopaTopHas padoTa
8 1 0.5
«O06HapyKeHHe OCIKOB ¢ TIOMOIIBIO
Ka4eCTBEHHBIX peakiuii»
CaoticTBa, Kaaccuukanus 1 QyHKIIHHA hitps://academy-
9 SerKon ’ 1 YHIH 1 content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-
9b17-45c9608fa382
Opranvyeckue BEIEeCTBA KIETKH — hitps://academy-
10 FI?TGBO o B 1 content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-
Y . 9ead-al5ec719c673
11 OpraHuyeckre BEIecTBa KIeTKH — 1 https://academy-

JIMIIA IbI

content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-



https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
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https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673

9ead-al15ec719c¢673

Hyxneunossie kucnotel. IHK u PHK.
JlabopatopHas pabota «ccinemoBanne

https://academy-

12 VITOHHOBLIX KHCTOT. BRLTeTOHHLIX 13 0.5 content.myschool.edu.ru/lesson/070c3elb-ed0Oe-4857-
4 > BBIA 8b6e-d5758h8ba098
KJIETOK Pa3JIMIHBIX OPraHH3MOBY
13 Crpoenue u ¢pynkuun ATO. Ipyrue
Hykneosuarpudochatsl (HTD)
Fenovikh, TpatcupTIONIKY httsfacaderny-
14 o OTeOMH;{;p MeTE o oT KT’ Hoi content.myschool.edu.ru/lesson/05b30833-2ed2-445b-
P : /bt CTPYKTYP b4ae-823f126b73d0
OGuosorum.
15 O060061eHme 110 TeMe: " XUMUYECKUIA
COCTaB KJIETKU" KOHTpOJbHas paboTa
Tume! knetok. [Tpokapuoruueckas hittps://academy-
16 leTKa - porap content.myschool.edu.ru/lesson/a9152604-585b-4bf9-
923c-d6a9d6847d3f
CrpoeHue 3yKapUOTHIECKOM KIIETKH. https://academy-
17 [Mpaktiueckast pabora «3y4eHne 0.5 content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
CBOMCTB KJIETOYHOU MEMOPAHBD» b7ec-3de0a656¢f42
https://academy-
18 [ToBepXHOCTHBIN anmapar KICeTKH content.myschool.edu.ru/lesson/0810f15f-a477-4c70-
9f41-1270516b7afl
OnHOMeMOpaHHbIE OPTraHOUIBI KIETKH.
19 IIpaxkTtudeckas pabora «M3yuenue 05
JBWKEHMS IIMTOILIA3MEBI B '
PaCTUTECIIBHBIX KJICTKaAX»
20 HemeMOpaHHbBIE OPraHOU/IBI KIIETKH.
CTpoeHHE U QYHKIHMH SIPA KIETKH
CpaBHHTEIbHAS XapaKTEPUCTHKA
KJIETOK dyKapHuoT. JlaboparopHas
21 0.5
pabota «3y4eHne cTpOeHHs KIETOK
PAa3IMYHBIX OPTaHU3MOB)
22 CrpoeHnue 1 QyHKIUH s171pa
23 O606menue o Teme: "CtpoeHne U
(yHKIIMY OPTaHOUIOB KIETKH"
AccuMuIsUAs U JUCCUMUISLIAS — JIBE https://academy-
24 CTOpOHBI MeTabom3Ma. Tumbsl oOMeHa content.myschool.edu.ru/lesson/27¢57b97-ee02-4b2c-

BeiectB. JlaboparopHas pabora

97ac-223ab66c2417



https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

«MBydyeHne KaTaIuTHIEeCKON
AKTUBHOCTH (hepMEHTOB (Ha IpuMepe
aMUJIa3bl WK KaTaJa3bl)»

DepMEHTATUBHBIN XapaKTep peakuui
KJIETOYHOTO MeTaboIm3Ma.
JlabopatopHas pabota «3y4ueHne

25 0.5
(hepMEHTAaTUBHOTO PACIIEIICHUS
MEPOKCHJIa BOJOPOIa B PACTUTENBHBIX U
JKMBOTHBIX KJIETKAX)»
26 Benku-akTHBaTOPHI M OEIKH-
HHTUOUTOPHI
27 ABTOTpO(HBIN THIT OOMEHA BEIIIECTB
https://academy-
28 dotocuHTE3 content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-
b7al-155c7245fdbf
Xemocuntes. JlaboparopHas pabota
29 «CpaBHeHHE TIPO1IeCCOB (POTOCHHTE3A H 0.5
XEMOCHHTE3a»
AHaspoOHBIE OpraHu3Mbl. Bust
30 Oposxenwns. JlaboparopHas padora
«CpaBHEHHE TIPOLIECCOB OpOXKEHHS U
JIBIXaHHS»
31 AbdpoOHBIE OpraHnu3Mbl. JTarlbl
9HEPreTHYecKoro ooMeHa
DHeprus MeMOPaHHOTO TPaJINeHTa
32 npoToHOB. Cunte3 AT®: pabora
npoTtoHHON AT®-cuHTa3bI
33 Peaknuu MaTpUIHOTO CHHTE3a
34 TpaHcKpHIIMSA — MaTPUYHBIA CHHTE3
PHK
35 Tpancnsanus u e€ Tansl
36 KoaupoBanue amunokucnor. Poias
pubocoM B OmocuHTE3€e Oenka
37 Opranuzanys reHoMa y poKapuoT
9YKapuoT
38 MounekysipHble MEXaHU3MbI

HKCIPECCHH TEHOB Y SYKapuoT



https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

39

Bupycbl — BHEKJIETOYHBIE (POPMBI
JKM3HU M OOJIUTaTHBIE TTapa3uThl.
IpaxTuueckas pabora «Co3naHue
MOJICTIH BUpYCa»

0.5

40

BupycHsle 3a001eBaHNs Y€I0BEKA,
JKUBOTHBIX, PACTCHUH.
HanotexHosoruu B 6Moy0ruu 1
MEJIUIIHE.

41

O06061enne 1o teme: "OOMEH BELIECTB
Y SHEepruH B KIeTKe. Peanm3aiust
HACJIEeJICTBEHHOW HH(OPMAILHIH.

42

JKU3HEHHBIN [TUKIT KJIIETKA

43

Martpuunslii cunte3 JTHK

44

Xpomocomsl. JlabopaTtopHas paboTa
«/3y4eHre XpOMOCOM Ha TOTOBBIX
MHKpPOIIpEenapaTax»

0.5

45

HeHeHI/Ie KJIICTKH — MHTO3

https://academy-
content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-

869f-eab1c182d9b8

46

Tunst knetok. Kapruokuues u
uurokuHes. JlaboparopHas paboTa
«Habmonenne MuTo3a B KJIETKax
KOHYHMKA KOPEITKa JiyKa (Ha TOTOBBIX
MHUKpOTIpenapaTax)y»

0.5

47

PerHHHI/Iﬂ KHU3HCHHOT'O ITUKJIA KJICTOK.
CamocrosTenpHas paboTa

0.5

48

OpFaHI/IBM KakK €IMHOC 1LICJI0€

https://academy-
content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-

abde-b61e1484b48f

49

Txanu pacrenwuii. JlaboparopHas pabora
«M3ydeHue TkaHell pacTeHUiD»

0.5

50

TxkaHu )KMBOTHBIX U YEJIOBEKA.
Jlaboparopnas pabota «3ydenne
TKaHEH KUBOTHBIX)

0.5

51

Opranbl. CHCTEMBI OPTaHoOB.
Jlaboparopnas pabota «3ydenne
OPTaHOB IIBETKOBOTO PACTEHUS

0.5

52

Omnopa Tena OpraHu3MoB



https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f

53

JIBrKeHNe OpraHu3MoB

54 ITutanue opraHu3MoB
55 JIpIxaHue oprann3MoB
56 [IuTanne TO3BOHOYHBIX )KHUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeJIOBEKa
57 JIpIxaHue TO3BOHOYHBIX JKUBOTHBIX U
YelroBeKa
58 TpaHCTIOPT BEIIECTB Y OPTaHU3MOB
59 KpoBeHocHas crictemMa Mo3BOHOYHBIX
JKUBOTHBIX U UEIOBEKA
60 Beinenenue y opraHu3MoB
61 3ammTa y OpraHu3MOB
62 VimMmyHHast cucteMa uenoBeKa
63 Pa3npaxxuMocTs U peryisinus y
OpPTraHU3MOB
I'ymopanbHast perymnsnus u
OHJAOKpHWHHAaA CUCTEMA KUBOTHBIX U
64
yesoBeka. O000ILIEHUE N0 TEMeE:
"CrpoeHue U QyHKIIUH OPraHu3MOB".
https://academy-
65 DopMbI PA3MHOKEHHS OPTaHU3MOB content.myschool.edu.ru/lesson/44d23e03-5225-4¢e6f-
a455-559e9d843dh9
66 ITosoBOE pa3MHOXKEHUE
https://academy-
67 Meito3 content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-
869f-eab1c182d9b8
T'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KieToK. JlaboparopHas
68 0.5
pabota «M3ydueHne CTpOeHUs TIOJIOBBIX
KJICTOK Ha TOTOBBIX MHUKpOIIpETIapaTax»
MunuBuayanpHOE pa3BUTHE hitps://academy-
69 o FI;HH;%B o OHIT)OFeHeS content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-
P 9bb9-c0ff9388e41d
3akiajika OpraHoB U TKaHE! U3 https://academy-
70 AlKa op content.myschool.edu.ru/lesson/b676db76-e61e-4178-

3apOJAbIIICBBIX JIUCTKOB

826a-75676e7f5af6



https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6

Pocrt 1 pazButHe KUBOTHBIX.
JlabopatopHas paboTa «BrisBiacHUE
MPU3HAKOB CXOJICTBA 3apOIbIIIeH

https://academy-

71 HO3BOHOUHBIX KHBOTHBIX, "CTPOCHHE 1 content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
OpraHoOB pa3sMHOXKCHUS BbICIIHX 9905'391d4led37f8
pacteHuit"
O60061menue mo teme: " PasMHOKEHHE U hitps://acadenn
72 ASBUTHE ODIAHIAMORS" content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-
P P ' bce4-3a2f5e634110
https://academy-
73 rHecHl:T}; iicg;fziﬂiim 1 PasBUTHA content.myschool.edu.ru/lesson/da2765cd-a327-4526-
Y bef3-7eccle3cd9c4
OCHOBHBIE HOHATHASA ¥ CUMBOJIBL
74 reretuku. JlaboparopHas pabota 05
«Ipo3oduna kak 00BEKT FTeHETUICCKAX '
HCCHGHOB&HHﬁ))
3aKOHOMEPHOCTH HACIIETOBaAHUS
npu3HakoB. MoHOTHOpHIHOE .
https://academy-
| e gﬁi‘;ﬁf“a" padota 05 content.myschool.edu.ru/lesson/67987237-3081-4683-
MOHOTHOPHIHOTO CKPEIINBAHUS Y 970c-1dd5857cf5bf
Jpo30Quis"
76 I{uTonornueckre OCHOBBI
MOHOI‘I/I6pI/I,Z[HOFO CKpCIIMBAHUA
77 AHanusupyroliee CKpelBaHue.
Henonxoe noMuHNpoOBaHue
JurnOpunHoe CKpennBaHue. .
https://academy-
78 pngi,iﬁizﬁa;ﬂr; Z%ZT;I&/)I;Z%H% 0.5 content.myschool.edu.ru/lesson/a3431d82-087f-46fe-
CKPEILMBAHUS Y APO30(UIBI» abaB-eca3491d454a
79 L[I/ITOJ'IOFI/I‘{GCKI/Ie OCHOBBI
JIUTHOPUIHOTO CKPEUTUBAHUS
80 CIIGHJ'ICHHOC HacCJI€JOBaHUEC IIPU3HAKOB
p
https://academy-
81 I){?C ?]»goz;)r;a}fozeépm content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-
A b5a1-3f990c947800
82 T'eneruka noia
83 I'enoTun xak nejgocTHas cucTeMa



https://academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
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https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800

I'eneTnueckuil KOHTPOIIb pa3BUTHUSL

84 pACTEHUH, )KUBOTHBIX U YCIIOBEKA

85 M3meHunBOCT, NpU3HAKOB. Bubl
M3MEHYMBOCTH

86 MonndukanroHHas H3MEHIUBOCTh
BapuannoHHbI# pal 1 BapualMOHHAS
kpuBas. JlabopaTopHas paboTa

87 «HccnenoBanue 3aKOHOMEPHOCTEN 05
MOTU(PHUKAIIMOHHON U3MEHYHBOCTH. '

ITocTpoeHre BapUAITHOHHOTO psifia U
BapUALIMOHHOM KPUBON»

88 I'eHoTHIIMYECKAS U3MEHYHBOCTD.
KomMmOunaTuBHast H3MEHYUBOCTD
MyranuoHHast ©3MEHIHBOCTb.
IpakTrdeckas padora «MyTammu y

89 0.5
IPo30( B! (Ha TOTOBBIX
MHUKpOTIpenapaTax)y»
3aKOHOMEPHOCTH MYTAllHOHHOTO

90 mporiecca. DIUTCHETHKA H
SIHUT€HOMHUKA
[eneTrka yenoBeka. [IpakTuueckast https://academy-

91 pabota «CocTraBieHre 1 aHATH3 0.5 content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-
POJOCIOBHON 84a7-7b6b48306d6b

https://academy-
92 MeToapl MEULIMHCKOM N'E€HETUKU content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
b97d-8e7165598966
3HaueHue MEIUIIMHCKON TeHETUKN B https://academy-

93 MPEeIOTBPAIICHUH U JICYCHUH content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
FeHETUYECKUX 3a00I€BaHUN YeI0BEKA abd6-435067cecl4d
TR s

94 paTopHas p yHc 0.5 content.myschool.edu.ru/lesson/86acad55-2279-4152-
COPTOB KYJIbTYPHBIX PACTCHUH U IOPOL 2482-840020ce0270
JIOMAIIHUX KHBOTHBIX)

MeTomp! celeKIIMOHHOI PaboTHI.

95 Jlabopatophas padora «/3yuenne 0.5
METOJIOB CEIICKITIH PACTCHHID

% JocTuxkeHus ceneKkuuu pacTeHUui U

KHUBOTHBIX. [IpakTHueckas pabora



https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

«[IpuBHMBKa pacTeHUI»

O06061enne 1o teMme :"['eHeTHKaA 1

97 " 1
CeJIeKLHS
BHOTEXHOJIOTHS KaK HAyKa ¥ OTpacib https://academy-

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5 content.myschool.edu.ru/lesson/133b0166-fc35-4a91-
«3yueHne 0ObEKTOB OHOTEXHOIOTUI a264-14aaee2f5897
OCHOBHBIC HATPABJICHHS hitps://academy-

99 CHHTemquKoﬁp MoTOrH 1 content.myschool.edu.ru/lesson/387b2669-fa96-450b-

bd73-1e7a543e€995

100 XpOMOCOMHAsI ¥ TeHHAsI HHIKCHEPHSI. 1
MEJHMIIMHCKAsk OGHOTEXHOJIOTHs

101 T'onoBast koHTpONEHAs paboTa. 1
PesepsHblii ypok. [ToBTOpEHue,

102 . 1
0000111eH1Ee, CHCTEMATH3ALS 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 13

IMTPOT'PAMME

102



https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

11 KJIACC

KoauuecTBo

KoaunuecTrBo

KoaunuecTBo

No Tema ypoxa 4aCOB 4acoB 4acoB Hara JJieKTpOHHbIE UG pOBbIe
n/n H3y4YeHUA oOpa3oBare/ibHbIE pecypchl
Bcero
D BOIOLHONHAS https://academy-
1 Teo H;i{ Tapeisa 1 content.myschool.edu.ru/lesson/08680ea9-
pHA L. Aap 24b5-4073-9c88-78991a88f00c
JBmxymme cutel https://academy-
2 ;B(E[];OI;I:II:I Bﬂggz I:{Ooﬁ 1 0.5 content.myschool.edu.ru/lesson/dbb6c1d1-
- A\APBHHY. A cf9c-43b5-ae8c-1a4a8ea05f95
KOHTPOJIb.
CBOpﬁi;jBaHHe https://academy-
3 eZ;IéCTBeHHHﬁ H 1 content.myschool.edu.ru/lesson/304a891f-
. 8df8-4b19-9753-8f3275cae0f6
HCKYCCTBEHHBIH 0TOOP
dopmupoBaHue https://academy-

4 CHHTETHYECKOU 1 content.myschool.edu.ru/lesson/85e9b260-
TEOPHUH YBOJIOIIH 0018-458a-9e76-286103e5af16
Jransl
3BOJIIOLIMOHHOTO https://academy-

5 nporiecca: 1 content.myschool.edu.ru/lesson/6111c6b6-
MUKPOIBOJIOLHUS U 69b6-421c-80bf-7dc4f8a6f511
MaxKpO3BOJIONUSA
Momymsimms — https://academy-

6 JJIEMEHTapHAs 1 content.myschool.edu.ru/lesson/al56d7a4-
€IMHULA DBOJIIOLUU 2580-4f23-a777-188444dal572
3aKOH r€HETHYECKOTO
paBHOBecus JIx.

Xapmu, B. Baiin6epra. https://academy-

7 Jlaboparophast paborta 1 0.5 content.myschool.edu.ru/lesson/923chdce-
«BBIsABIICHHE 4ef1-4295-b67f-268ad583c02
HU3MCHYMUBOCTHU Y
oco0el 0HOI0 BUIa»

8 OneMeHTapHbBIE 1
(haKkTOPHI IBOJIOIUN
D¢ddexr ocHOBaTENS.

9 D ekt OyTHUIOYHOTO 1

TOpJIBIIIKA



https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02

10

Murpanuu. M3onsamnuu
MOy JIALUIL:
reorpaguyeckasi,
OuosIoruuecKas

11

EctecTBeHHsIi 0TOOD
— HaIlpaBJIIOIINN
(hakKTOp IBONIOIUU

https://academy-
content.myschool.edu.ru/lesson/304a891f-

8df8-4b19-9753-8f3275cae0f6

12

IonoBoii oTOOp

13

[TpucnocodieHHOCTH
OpraHU3MOB KaK
pe3ynbTat
MHKPO3BOJIOLUH.
JlabopaTopras pabdora
«3yuenue
apoMop}o30B u
UANOANANTAINH Y
pacTeHuil u
KHMBOTHBIX)»

0.5

14

[Ipumepsnt
pucnocoOIeHuH y
OpTaHHU3MOB!
MOp(hOIIOTHYECKHE,
(U3NOTOTHYECKUE,
OMOXMMHYECKHUE,
MOBE/ICHUECKHE.
JlaGoparopnas pabota
«IIpucnocobneHus
OpTraHMU3MOB U UX
OTHOCHUTCJIbHAsA
[eJIeco00Pa3HOCThY

0.5

https://academy-
content.myschool.edu.ru/lesson/4b606f7f-

48be-4b4b-a371-6€90263ch659

15

Bun, ero xpurepuu u
CTPYKTYpA.
JlaGoparopnas pabota
«CpaBHEHHE BUJIOB 110
MOpP(OIOTHYECKOMY
KPUTEPHIOY

0.5

https://academy-
content.myschool.edu.ru/lesson/6111c6b6-

69h6-421c-80bf-7dc4f8a6f511

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak
pe3yabpTar

https://academy-
content.myschool.edu.ru/lesson/bac095e5-



https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe

MUHKPOI3BOJIOINA

fa3b-43c0-ae18-f48043f9bdfe

18

CBs3b
MHUKPOIBOJIIONUH U
SIUAAEMHAOIOTHN

19

Makpo3Boaronus.
ITaneoHrosoruueckue
METO/BI U3Y9ICHHS
9BOJIOLUH

https://academy-
content.myschool.edu.ru/lesson/d5d4ce86-

b439-4abe-h498-ab8377cd47d4

20

Buoreorpaduueckne
METO/IbI U3Y4eHHS
9BOJIIOIIUH

21

OMOpPUOIOTHYECKHE U
CpaBHUTEJIBHO-
Mopdooruyeckre
METOAbI U3YUYCHUA
9BOJIIOLHH

22

MounekynaspHo-
TCHETHYECKHE,
OMOXMMHUYECKHE U
MaTeMaTH4eCKue
METO/IbI U3Y4EHHS
9BOJIIOINH

23

Oo6mume
3aKOHOMEPHOCTH
SBOJIIOLIMH

24

AnanTuBHas
paauarms.
HepaBHOMEpHOCTB
TEMIIOB 3BOJIIOIUU

25

Hayunsie rumoTesst
TIPOUCXOKACHUSL
JKM3HU Ha 3eMiie

https://academy-
content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-p127-2e1b849c4222

26

JoHayuHble
MIPE/ICTABICHUS O
3apOKICHUH KU3HH

27

OCHOBHBIE JTaIbI
HEOPTaHUYECKOM1
JBOJTIOITUHA

https://academy-
content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-p127-2e1b849c4222



https://academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222

28

T'unoressl
3apOXKICHUS KUZHU

29

Uctopus 3emin u
METO/bI €€ U3YUECHMUS.
JlabopaTopras pabora
«M3yueHue u
OIMcaHue
HCKONAEeMBIX OCTATKOB
JPEBHUX OPTaHU3MOB)»

0.5

30

HauanbHble sTamnel
OpraHuy4ecKon
9BOJIOLUH

https://academy-
content.myschool.edu.ru/lesson/429b1a0d-

c3e4-4740-9d75-b1d6fd53e2c6

31

DBOTIONHUS 3YKapUOT

32

OCHOBHEBI€E JTaIbl
SBOJIIOLMH
PACTUTEIILHOTO MHpA.
[pakTuyeckas padora
«3yuenue
0coOeHHOCTER
CTPOCHHUS pacTCHUN
Pa3HBIX OT/ICIOBY

0.5

33

OCHOBHBIE 3TaIIbI
SBOJIFOLIUY JKUBOTHOI'O
Mupa

34

DBOJIIOLHSA JKUBOTHBIX.
IIpaxkTryeckas pabora
«M3yuenue
0COOeHHOCTEM
CTPOCHUS
II03BOHOYHBIX
JKHUBOTHBIX»

0.5

35

Pa3BuTHe Xxu3HHM Ha
3emute 10 3pam u
eproam

36

MaccoBsle
BI)IMI/IpaHI/IH —
JKOJIOTHYECKHE
KPHU3HCHI TPOIIIIOTO

37

CoBpeMeHHBI I



https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

SKOJIOTUYECKUI
KpHU3HC, ero
0COOEHHOCTH

CoBpemeHHas cucTeMa

38 OpTaHUYIECKOTO
MIPOILIIOTO
OcHOBHBIE

39 CHUCTEMATHYECKHE
prHHBI OpFaHI/I3MOB

40 AHTpononorus —

HayKa O YCJIOBCKE
EaZBIZEEHeHHﬁ o https://academy-
41 Hpoicxom - content.myschool.edu.ru/lesson/dd16ac23-
P A fddb-4c08-a329-6de2fal01073
YECJIOBCKa
MCCTO YCJIOBCKA B
CUCTEME
OpFaHI/I‘ICCKOFO MI/Ipa.
JlaGoparopHas pabota https://academy-

42 «U3yueHue 0.5 content.myschool.edu.ru/lesson/49e6ffd1-
0COOEHHOCTEN eedf-43b2-8d0b-f2f170126ffb
CTPOCHHUA CKEJIETA
YCJIIOBCKA, CBA3aHHBIX
C prIMOXO)K,I[CHI/IeM»

I RT— https://academy-
43 At Oﬁ?reH&a content.myschool.edu.ru/lesson/375dd554-
p 099c¢-409f-846a-4c30dc63346d
CooTHolleHne
OMOJIOTUYECKUX U https://academy-

44 COLIMAIbHBIX content.myschool.edu.ru/lesson/4a3e94d7-
(bakTopos B 80fe-4ae2-b0cb-607d35bebf80
aHTPOIIOreHE3E

45 OCHOBHEBIE CTaIUU
aHTponoreHe3a

46 ITaneoreneruka u
IMaJICOTrCHOMUKA

47 DBOJIIOLHS

COBPEMEHHOTO



https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80

YCJIOBCKA

48

YenoBeueckue pachl.
[IpakTrueckas pabora
«3yueHue
9KOJIOTUIECKUX
aJanTalyi 4eJloBeKay

0.5

https://academy-
content.myschool.edu.ru/lesson/6bff6946-

b615-49a6-a4e9-5ab6cae58048

49

MexaucuuIInHapHble
METO/BI
AHTPOIIOJIOTHH

50

3apoxneHue u
Pa3BUTHE YKOJOTHH

51

MeToab! SKOJIOTHH.
JlabopaTopnas pabota
«3yueHue METON0B
9KOJIOTHYECKUX
HCCIIEI0BaHUI»

0.5

52

3HaueHNE
JKOJIOTHYECKUX
3HAHUM IS YeJIoBeKa

53

OKOJIOTHYECKHE
(dakTops

https://academy-
content.myschool.edu.ru/lesson/7b5d33d5-

1cfb-47db-807e-85928f9110ee

54

Abunornueckne
¢axTopsl. CBeT Kak
9KOJIOTMYECKUN
¢axrop.
JlabopaToprast padora
«BrisiBneHue
pucnocoOIeHnH
OpraHu3MOB K
BJIMSIHUIO CBETa)

0.5

https://academy-
content.myschool.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-c9becea28cOf

55

AOGuoTHYecKue
(axTopsl.
Temneparypa kak
9KOJIOTMYECKUN
(bakrop.
JlaGoparopnas pabota
«BpIsiBIICHHE
TIPUCTIOCOOIICHHIA

0.5



https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f

OpPTaHU3MOB K
BIIMSTHHIO
TeMInepaTypbi»

56

Aolnoruyeckue
¢axTopsl. Braxxaocts
KaK SKOJOTHYCCKHUI
¢axrop.
JlabopaTopnast pabota
«AHATOMHUYECKHE
0COOEHHOCTH
PacTeHM U3 pa3HbIX
MECT OOUTaHUS»

0.5

57

Cpenpl oOuTaHust
OpraHu3MoB

https://academy-
content.myschool.edu.ru/lesson/05e¢291c0-

7a9c-47f1-b47b-1fdfe35400ed

58

Bronornueckue
PUTMEI

https://academy-
content.myschool.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5¢c

59

XuzueHnsle GOpMEI
OpPraHu3MOB

60

buornueckue
(axTopsl

61

3HaueHHue
OUMOTUYECKUX
B3aUMOJAECUCTBUI JIJIST
CYIIIECTBOBAHUS
OpraHu3MOB B cpefie
oburanus

62

JKOIOTHYECKHE
XapaKTePUCTUKU
TIOMYJISIITUH

63

OCHOBHEBIE
[OKa3aTeian

OIS IIUH:
YUCJIIEHHOCTD,
IJIOTHOCTb,
BO3pacTHAsI U MOJI0Bas

CTPYKTYpa

64

OcHOBHBIE



https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

noka3areiu
TIOTYJTSALIIH:
POKIaeMOCTh,
IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb,
MUTrpaIyu

65

DKonornyecKas
CTPYKTYpa NOMYJISIHH

https://academy-
content.myschool.edu.ru/lesson/d224f4ab-

dcaf-4e28-adf9-520525b609aa

66

JMHaMuKa MOy IsALNN
U €€ perysanus

67

Kpussie pocra
YHUCIIEHHOCTH
nonyssinuu. Kpussie
BBDKHBAHUS

68

DKonornyeckast HuIIa
Buza. JlaboparopHas
pabora
«[IpucnocobneHus
CeMsIH paCTEeHHH K
pacceNeHHIO

0.5

69

Bun kak cucrema
MO JISIITUI

70

3aKOHOMEpHOCTH
MOBEICHUS U
MUTpalui )KUBOTHBIX

71

Coo011ecTBo
OpraHu3MOB —
OHOILIEHO3

https://academy-
content.myschool.edu.ru/lesson/c7c57f3a-

ed3f-4459-bc73-8991f6efdc7b

72

JKocHuCcTEMa Kak
OTKPBITasi CHCTEMA

73

KpyrosopoT BewiecT
1 IIOTOK PHEPIUU B
9KOCHCTEME

74

OCHOBHBIE
[OKa3aTen
HKOCUCTEMBI

75

DKOJIOTHYECKHE



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b

IMpaMUu bl

76

Wsmenenns
COOOIIIECTB —
CYKIIECCUH

77

IIpuponnsie
9KOCUCTEMBI.
DKOCHCTEMBI 03ep U
peK. DKOCHUCTEMBI
MOpEH U OKEaHOB

https://academy-
content.myschool.edu.ru/lesson/02744494-

8497-4551-9af8-d03a5ae969e9

78

IIpuponusie
9KOCHCTEMBI.
DKOCUCTEMBI TYHJD,
JIECOB, CTEICH,
IIyCThIHb

79

AHTpOTIOTeHHBIE
9KOCHCTEMBI

80

YpOoskocuCTEMEI.
[IpakTrueckas pabora
«M3yueHue u
ONHCaHHe
ypOOIKOCHUCTEMBI»

0.5

https://academy-
content.myschool.edu.ru/lesson/b73fbc29-

b7a7-45d9-99fa-10cef05e1d95

81

3aKOHOMEPHOCTH
(dbopmupoBaHUs
OCHOBHBIX
B3aUMOJICHCTBUI
OpraHu3MOB B
9KOCUCTEMAX

82

MexaHu3MEBI
BO3JIEHCTBUSA
3arpsi3HEHUN pa3HbIX
THUIIOB Ha
CcyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
TIOMYJISIITAOHHOM U
9KOCHUCTEMHOM
YPOBHSIX

https://academy-
content.myschool.edu.ru/lesson/6231556e-

13f5-4ffe-ba2a-21a490fd5156

83

buochepa —
oOmiermianeTapHas
obosouka 3emnn

https://academy-
content.myschool.edu.ru/lesson/1a9cc5eb-

5f59-447a-93b2-73ab470d8568



https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568

VYuyenue B. U.

84 Bepnazckoro o
ouocdepe
3aKOHOMEpHOCTH
85 CyIIECTBOBAHUSA
6uocdepsl
Efygiigiom https://academy-
86 6HL(I)lreox1/IMquCKI/Ie content.myschool.edu.ru/lesson/88c47bdb-
bbe6-4898-9cc2-e7b8a2175dab
LIMKJIBI
30HAJIBHOCTh
87 ouocdepsl. OCHOBHBIE
OHOMEI CyIIH
Y CTONUHBOCTS https://academy-
88 Suoctephi content.myschool.edu.ru/lesson/8cc24f48-
P 8636-4a51-aa94-126651e54cce
OKOJIOTHYECKHE
89 KPHU3UCHI M UX
HpI/I‘-II/IHI)I
BosnelictBue
90 YyeJIOBEKa Ha
ouochepy
AHTpOIIOTEHHOE
91 BO3JI€liCTBHE HA
PACTHTENBHBINA 1
JKUBOTHBIN MHUP
https://academy-
92 OxpaHa IpUpOABI content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb
OCHOBHBIE IPUHITHIIBI
YCTOWYUBOTO
93 pasBUTHS
YyeJI0BEYECTBA U
TIPUPOJIBI
EonpoononmsoRae hitps://academy-
94 PHpOZL content.myschool.edu.ru/lesson/c2cch94a-

U COXpaHECHUE
OMOJIOTHYECKOTO

5b5d-4b61-b56b-cd15c7218d52



https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52

pa3HooOpa3ust 3emitu

95

O0600I11IEHIE TI0 TEME
«MuUKpO3BOIIOLUS U
€€ pe3ynbTaThD)

96

O06o001enue 1o Teme
«MaxkpolBOIIONHUA U
€€ pe3ynbTaThD)

97

O000611EeHME 110 TEME
«[IpoucxosxkaeHue u
pa3BHUTHE XKHU3HU HA
3emie»

98

O060011IEHHE TTI0 TEME
«IIpoucxoxaeHue
YyeJI0BEKa —
AQHTPOIIOTCHE3»

99

O060011IEHHE TTI0 TEME
«JKoIorus — HayKa o
B3aMMOOTHOILIEHHIX
OpPraHU3MOBY

100

O060011IEHE TI0 TEME
«OpraHusmel 1 cpesia
oOUTaHUDY

101

O00011EHKE 110 TEME
«KOJIOTHsI BUIIOB 1
MOMYJISILUI

102

O00011EHKE 110 TEME
«buocdepa —
rao0anpHas
3KOCUCTEMA

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

5.5

7.5




YYEBHO-METOANUYECKOE OBECIHHEYEHHE OBPA3OBATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. buonoruueckue cucremsl u npoueccel, 10 xmace/ Tepemor A.B., Iletpocosa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA»

* buosorus. buonorudeckue cucreMsl u nporecchl, 11 kmace/ TepemoB A.B., IlerpocoBa
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IOl MHEMO3UNHA »
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
buonorus. buonornueckue cucremsl u nponecchl 10 kinace/ Tepemos A.B., IlerpocoBa P.A.,
"MOLl MHEMO3MHA"

Bbuonorus. Yriayonennslii ypoBenb.Mertonuueckoe nocodue st yaurens. [lapiryruna JILA.
u ap. Mocksa 2023 r

buonorus. buonornyeckue cucremsl u porecchl 11 kmacce/ Tepemos A.B., [TetpocoBa P.A.,

"MOLL MHEMO3HNHA"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET
https://academy-content.myschool.edu.ru
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