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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepanum», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro mnpeamMera «bHoIOTHsS» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboyeil mporpaMmbl
BOCIUTAHHUS.

Yueonsiii mpeamet «bruonorusy yriayonéanoro ypoBas uzyderus (10—11 kimaccer) sisieTcst
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-Hay4YHbIE TpeaMeThl». CoriacHo
nonoxeausM PI'OC COO npoduinbHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBJISIOTCSA crocoboMm auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeaHUM MpOo(EeCCHOHATBFHBIM U BBICHIMM 0Opa3zoBaHueM. B To ke BpeMs KaKAbli U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pEUICHHE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTaiuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTH HayyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér npencraBiieHre O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOiaEéHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacripenieneHue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBsI3€M, JIOTMKM Y4YeOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Oyarogaps 4eMy NpocMaTpUBAETCS HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTHUYECKUX
3HaHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUpPOBAHHE E€CTECTBEHHO-HAyYHOTO MHMPOBO33PEHMUS,
HKOJIOTHYECKOT0 MBIIUICHUS, TPEACTaBICHUH O 310pOBOM 00pasze XHM3HHM, Ha BOCHUTAHUE
OepeKHOro OTHOIIEHUS K OKpYXKarolllel MpupoaHOi cpene. B mporpamme mo 6uonoruu Takxke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro mpenmera «buosnorus» B peanuzauuu tpedoBanuit ®I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMHUPOBAHUM OCHOBHBIX BUJOB Yu€OHO-TIO3HABATENbHON JEATENBHOCTH O0yYaromuXxcs Mo
OCBOCHMIO COJEpXaHHUA OMOJIOTMYECKOTO 00pa3oBaHMsA Ha YpPOBHE CpPEAHEro oOIlero
oOpazoBaHus.

VYuebHsblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIacT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriyOleHue 3HaHu|
00y4aromuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOI OMOJIOTUH, SMOPUOTIOTHH
U OMOJIOTUM DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOJTrOTOBKY 00yYaroIuXcs K MOCIEYIOEMY MOTYyYeHHI0 OMOJIOTHYECKOTo 00pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro Coaep)KaHUs
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaroUIUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbI U YTIyOIeHbI



Ouosornyeckue 3HaHMS O PACTEHUSX, KUBOTHBIX, Tpulax, OaKkTepusx, OpraHU3Me 4YeJIOBEKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHUE CBEIEHUS
IPUKJIAJHOTO M IOUCKOBOTO XapaKTepa, KOTOPblE MOXHO HCIOJIb30BATh KaK OPUEHTHPHI IS
nocienyoomero Beibopa npogeccun. BozMokHa Takxke MHTErpanus OMOJIOTMYeCKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3y4EHUH QU3UKH, XUMHH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMy IpenMery "buonorus" orpaxaer cHUCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CHCTEM PA3HOI'O YPOBHs OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHs OWOJIIOTHYECKOTo pa3HOO0Opasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OHOJIOTHH,
SMOPHOIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CENEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMoJIOTHH, aKTyaJU3UpPYIOTCSd 3HAHUS OOydarouuxcsi IO OOTaHUKE, 300JI0TMH, AHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yuaeHue o buocdepe.

VYuebublii mnpeamer «buosorus» npuszBaH oOECEYUTh OCBOEHHE OOYy4YarOIIMMUCS
OMOJIOTMYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBHJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBaHUAX B OHOJOIMH, MPHUKIATHBIX ACHEKTax
Ouonornyeckux 3HaHui. /g pa3BUTUS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHMS W Pa3BUTHsSI TOW WM MHOU
o0nacTi GUOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHE BAXKHEUIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb usyuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
0o0y4JarIUMUCS 3HAHUSAMU O CTPYKTYPHO-QYHKIMOHAJIBHOW OpraHU3alMd >KHUBBIX CHCTEM
pasHOro paHra 1 MpuoOpeTeHne yMeHUH UCII0Ib30BaTh 3TH 3HaHUS B (POPMUPOBAaHUM HHTEpeca K
onpenenéHHON 00macTu MpodeccHoHaANIbHON NeATENbHOCTH, CBS3aHHOW C OMONOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJIsl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTuxenue 1enu n3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOJ€HHOM ypOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHIX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, MOIMYJSALUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOrHH;

O3HAKOMJICHHE  OOydJaromMxcsi ¢  METOAaMM  TO3HAHWUS  KMBOM  NPUPOABIL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUM, TAaJCOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIeHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIU3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U



CHUMBOJIMKOM; YCTaHABIIMBATh CBSA3b MEXK/1Y pa3BUTHEM OMOJIOTUU U COLIUATbHO-3KOHOMUYECKUMU
Y 9KOJIOTHYECKUMH MPoOIeMaMH YeJI0OBEUECTBA; OIEHUBATH MOCIEIACTBHS CBOCH AEITETLHOCTH 110
OTHOILICHUIO K OKpPYKaIoLIeH NPUPONHONW cpele, COOCTBEHHOMY 3I0pPOBBIO M 370POBBIO
OKPYXAIoIIMUX JIOJCH; OOOCHOBBIBATH M COOJIOJATH MEpbl NPOPUIAKTUKA HHEOEKIIHMOHHBIX
3a0o0yieBaHUH, MpaBWiIa MOBEICHUS B NpUpOJEe U obecreueHuss 0e30MacHOCTH COOCTBEHHOM
JKU3HEACITEIIBHOCTH B YPE3BbIUAMHBIX CUTYaIUSAX MPUPOJHOTO M TEXHOTEHHOI'O XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 MIPoOJIeMaMy, METOJOJIOTHEH OHWOJIOTHYECKOTO HCCIIEOBAHMS, MPOBEICHHS
OKCMIEPUMEHTATBHBIX  HCCIICOBAHHUM, pEIICHHUs] OWOJOTHYEeCKHX 3a/1a4, MOJICITHPOBAHUS
OHOJOrH4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHW MPHUPOJE B LEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOMICH KYJIbTYpHI MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenne mpaBWJI TOBEACHHS B MPHPOJE, OXPaHBI BHJOB, OSKOCHCTEM, OHOC(epsb),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYalUSX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHUS OMOJIOTHYECKIX
3HAHUN U YMEHUH B MIOBCEAHEBHOM )KU3HH;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIMMHCS WHIUBUAYaIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOLIEH mocienymmeMy npodhecCHOHATbHOMY
CaMOONPEICTICHUIO, B COOTBETCTBUU C WHJWBUIYaJbHBIMU HMHTEpPECAaMU U MOTPEOHOCTAMU
peruoHa.

OO01iee 4mMClIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeT0),
B 11 xmacce — 102 gaca (3 yaca B HeJeln0).

OT60p oprann3anuoOHHbBIX (HOPM, METOJIOB M CPEICTB 00yUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuérom crenu(uKH ero CoAep KaHHs M HAINpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa3oBaHMs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIOBUEM TMPH OOYYEHHH OMOJIOTMH Ha YriayOJIEHHOM ypOBHE SIBIISETCS
MpOBEJCHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmuxcs B
BBITIOJITHEHUH TTPOCKTHBIX U YI€OHO-HUCCIIEA0BATEIILCKUX PabOT, TEMaTHKa KOTOPHIX OMPEIEIsSeTCs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uicropusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, cBa3annbie ¢ 6Oroaorueil. 3HaueHue GUOIOTUU B IPAKTUUECKOHN 1€ATEeIbHOCTH
YeJIOBeKa: MEULIUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOBL.

JleMoOHCTpaL U

[Toptpersr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basunog, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: onoaoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XHMHYECKOTO COCTaBa, JAMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIIPOU3BEIACHHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIETOYHbIA, TKaHEBBIN,
OpraHU3MEHHBIH, MO YJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *HUBble CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux mqaHHbIX. OreHka
JIOCTOBEPHOCTH TOJTYYECHHBIX PE3YNbTAaTOB. [[pUUMHBI UCKa)KEHUS PE3YyNbTATOB AKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuet 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBD»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «bruoreonenos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

O6opynoBanue: m1aboparopHoe 000pyIOBaHUE ISl TPOBEACHUS HAOMIOACHUN, U3MEPEHHUIA,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crmoiap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KUBBIX
CHCTEM.

Tema 3. Buojorus Kjierku



Knerka — cTpykTypHO-(pyHKIIMOHANbHAs €AMHULA KUBOro. McTopusi OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ, MEUYeHbIX aToMOB, AudQepeHuuanbHoe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHHM KJIETKH, TEIJIOPETYIISALUH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mousiekyinbl. IlepBuunas cTpykTypa Oenika, MenTHAHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYraeBoabl. MoHOCaxapuabl, AUCAXAPHIbl, OJIUIOcaXapu/ bl U monucaxapuipl. OO miaxn
CTpOEHUs M (PU3UKO-XHMHUUECKUE CBOMCTBA yIi1eBOA0B. bronornueckue GyHKIMU yTI€BOIOB.

Jlummael.  T'mapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — mummmos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumisl.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa IHK — nBoitHas criupaiis.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. Bunst PHK. @ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXMMUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTypbl OuOMOJIeKyl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOZIEN.



Tabmuner u cxembl: «llepuoanueckas Tabiuia XUMUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

OO6opynoBaHue: XuMu4eckas mocyia 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. PaGora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[utomnazma. [{utozons. Llutockener. J[Bwkenue uutomiaazMbl. OpraHOMIBI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cunres
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayM. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOEHUE pacTUTENBbHON KiIeTkn», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CTtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpOeHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPOdHBINA. YUyacTue KUCI0opoa B OOMEHHBIX MPOLEccax. JHEPreTUIecKoe
oOecnieuenue kietku: npespaiieHue AT® B oOMeHHBIX nporieccax. PepMEHTaTUBHBIN XapaKkTep
peakuuii kieToyHoro Merabonusma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JEHUCTBUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OENKU-MHTHOUTOPBI. 3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pPEAaKUUH OT pa3IMyHBIX
(dakTopoB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTPU(PHULUUPYIOIIHNE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIMTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajlasbl)».



JladopaTtopnasi pab6ora «/3ydeHne (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnmencTBeHHONM uWHpopMmanuu. l'eHeTHyeckuil KoJX, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OumocunTese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH T€HOB y TPoKapHoT. I unoresa onepona (®. Kako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHbie 3a00neBanus 4enoBeka, ’KUBoTHbIX, pactrenuid. CIIMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaLuu

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIIeCcCcoB, mpoTekatonux B uHTepdaze. [loaroroBka kietku k aeneHuto. [IpecuHTeTnuecKuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permukanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTHUIAPAUIEIbHOCTh. MexaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierku — mMuto3. CTaguu MHUTO3a U HPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4dHasi THOENb —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHKpolpenapaTsl: «MHUTO3 B KJIETKAaX KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOAIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKIMHA U PACHOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAS, COSAMHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
’KUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIMHEHUS KOCTEM.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX pPACTEHUH: TPONMM3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IloriomieHre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTaHue >KUBOTHBIX. BHYTpUNIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YelnoBeka. MexaHus3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMUTAIOMUX. Perymsius npixanus. [[pxaTtenbHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwHs.



OBOJIIOIIMOHHBIE YCIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Boinenenne y opraHu3moB. Beinenenue y pacTeHuid. BelneneHue 'y KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICJIUTENILHON CcUCTeMaMU. BpljienieHre y MO3BOHOYHBIX >KMBOTHBIX W uesoBeka. [louku.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Cropbl OaKTepuil U HUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XAMHUYECKOM 3a1UThl. DUTOHIUIBIL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema 4yesnoBeka. KieTOUHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cesiektuBHOro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisiuus y pacTeHuil. PocTOBbIe BeleCTBA U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctednss», «CTpoeHHE JHUCTOBOM IIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BeiienurensHas cuctemay, « JHIOKPUHHAsA cucTeMmay, «CTpoeHue MBI, «MIMMyHUTET,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue maHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema poid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparbl TKaHe, paKOBUHBI MOJIJTFOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMK TOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6emIKoB moj AeiicTBrueM (GEepMEHTOB, 000PYIOBAHKE ISl IEMOHCTPAIIMU OMBITOB 10



U3MEPEHHUIO KU3HEHHOM EMKOCTH JETKUX, MEXaHM3Ma JbIXaTEIbHbIX JIBW)KCHHM, MOJEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

Jlaboparopnasi pabdora «/3yueHue TKaHel pacTeHU».

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue noJIOBbIX KIETOK.

Om1o10TBOPEHHE W IMOPUOHATBLHOE Pa3BUTHE >KMUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgozeneza. Ctanuu >MOproreHe3a JKUBOTHBIX (Ha MpuMepe Jrymkn). Jpodnenue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIETOCS 3apOIbIIa (AMOPHOHAIIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT HepapXUUCCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanpHbli mnepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Metamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuii. OmiiogoTBOpeHUE U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «BeretatuBHOE pa3MHOXKEHHE», «THIIBI 0ECIONoro pa3MHOKEHUS,
«Pa3sMHOXEHHE XJIaMHUJIOMOHA/b», «Pa3MHOXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAaHCKOTO XKYyKa,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOIHOE OIUTOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KHU3HEHHBIN UK MXay», < KU3HEHHBIN [IUKJI MANIOPOTHUKAY, « KU3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMAaTO30H/IO0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pwusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Baswmiioa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmyuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FreHETHUECKUX MUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH Menesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaens: — 3aK0H paclilerieHus
npu3HakoB. lluTojormyeckrie OCHOBBI MOHOTMOPUIHOTO CKpelIuBaHus. ['HIoTe3a YHCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS MoJIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBHS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIECHUAX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «l[lepBbiii 1 BTOpOU 3akoHBI MeHnaens», «TpeTuit 3akoH MeHaens»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN aJIean3M», «B3anMoaencTBie reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodpunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuaunoHHbIH psii U BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas M3MEHUMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIIepHBIE M IUTOILIA3MATHYECKUE MYTalluu.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psgoB B HacneacTBeHHOW wu3MmeHunBocTd (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunmbl usmeHuMBOCTHY, «MoaudukanoHHas H3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHus
yesnoBekay, «Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ momotbio [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUEHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHI MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEIOBEKa K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00J€BaHUS YETIOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoJIa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHOMN ceseKiuu. VcnbiTanue npousBoAuUTENe 1Mo moToMcTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYTalMid y KyJbTypHbIX (OpM OpraHu3MOB.
Hcnons30BaHre TEHOMHOTO PeIaKTUPOBAHUS U METO10B pekoMOnHaHTHBIX JIHK miist momy4ueHus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wi UHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M HMX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUIeCBYIOUUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHass OHUOTEXHOJIOTHA: XJIeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH PacTCHUM M KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuan3anusi U comMarudeckwii smOpuoreHe3. lcnosip3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SHIEKIETOK U KIIOHUPOBAHUE )KMBOTHBIX. METOI TPAHCILIAHTALUH SAJIEP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTaboI0MHBIN aHATN3, TEHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTUH TPEXMEpPHOro OMONPHUHTHHIA U cKaddonauHra s pereHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U AKUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI [0 OHOJIOTUU BBIACIICHBI
CIICAYIONIME  COCTABJISIONINE: OCO3HAaHWUE OOYYaIONIMMHUCS  POCCUHCKOW  TIpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMUA pOCCHfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CaAMOPA3BUTHS, PA3BUTHUSI BHYTPECHHEH MO3UIIUM JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «Bbruoorusy T0JKHBI OTpa)Xarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIEeCTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOIHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMU, KyIbTYPHBIMUA [IEHHOCTSMU U COLIUATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IIPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OIICHUBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBa TBOPYECKOM JINUHOCTH,

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOLIUX 3JOPOBbIO U KM3HU JIHOJIEH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATLHON HAMIPaBICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIeii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KyJIbTYpbl: HNPUOOPETEHUE OIbITAa IJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IOpPU pELIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BpE] OKPYKAIOIIEH NPUPOJHOW cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUs pYKOBOJCTBOBaTbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOMW IpPAKTUKM, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHHe cneuudUuku OMOJOrMHM Kak HayKH, OCO3HaHMA €€ pojid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH Ipo0IeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULIMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOKUCKA MyTeH BbIXOJA U3 II00aNIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a U OODBSICHEHMs SIBICHUMN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MertarnpeqMeTHbIE pe3yNbTaThl OCBOCHHUS YyueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, MCCIe0oBaHKe, HAaOII0eHNe, U3MEPEHUE, SKCIEPUMEHT U JIpYTHe); YHHBEpCAIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyyaromerocsi 0yayr chopMupoBaHBI MMO3HABATENbHbIE YHUBEPCAJIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(pukanuy, oOOOIIEHHUs), PACKPBIBaTh CMBICT OHOJIOIMYECKHX MOHSATHH
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJbTaThl AESITEILHOCTH C TIOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUSAX, (OPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PELIECHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaIbHbIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUAX pEajJbHOr0, BUPTYaJbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOOB
pELIeHNs] TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpEeTalny, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUYEOHBIX CHUTYAIMsIX, B TOM YHCJE IPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABJICHHBIM MOUCK NEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh NEepEeHOCUTh 3HAHWA B  IIO3HABATENbHYI0 M  IPAKTHYECKyl0  00jacTu
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IPECTaBICHUs, KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCITOJIb30BaTh HAy4HbIM S3bIK B KauecTBE CpEeACTBAa IpH paboTe ¢ OMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJeTh HABBIKAMU PpACHO3HABaHUS M 3alIMThl WHpOpMaluu, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHME 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallul, YMETh CMATYaTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYTUX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEIU COBMECTHOM JEITEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHUPOBATh
JIEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JCHCTBUN, PACTIPENEIISATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

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

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11E€IeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IOCTYNKAaxX MO OTHOUIEHUIO K KWUBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELIeHUsl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalluH, BIOOpA BEPHOTO PEILICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus yueOHoro npeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
O6uonorun. OHU BKJIIOYAIOT: crierupuyeckue 1uig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CIIOCOObI
JENCTBUI IO OCBOEHUIO, MHTEPIIPETALIMU U IPEe0OpPa30BaHUIO 3HAHWM, BUIbI ACSTEIBHOCTH IO
IIOJIyUEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX, a TAKKE€ B pealbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHele pe3yiabTaThl PEACTABICHBI 10 TOJAM U3YUYEHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenmMeta «buonorus» B 10 knacce 1onxKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUY €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PallMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISILHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounass Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MMOKOJIEHHUS, PACIIECIIEHHUS], YUCTOTHI FaMeT, HE3aBUCUMOT0 Hacinenosanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBbEKTOB (OMMCaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPIaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOI0 U TeTepOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M HUX (QYHKIMSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GYHKIUSAMHE, MEXAY JTanaMd oOMeHa BEIIeCTB, dTalaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHE BBISBISITH OTIMYMTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PacTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIIOIB30BaTh COOTBETCTBYIONIUE aPTYMEHTBI, OMOIIOTUYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIICTyeMbIMU OMOJIOTUYECKUMH TMPOILIECCAMU U SBICHUSAMHU, JCNaTh BBIBOABI U MPOTHO3HI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, IMPOBEPATh HUX JKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIC PE3YJIbTATHI U JICNIaTh BBIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMCHHE OIICHUBATH THYCCKHUE aCTICKThI COBPEMEHHBIX MCCIIEIOBAHUN B 00JIACTH OHMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OYyAyIel mpodecCHOHATBHON ACSITEILHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIIbCKOTO XO35HCTBA, MTUIIEBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccCu U MPOAOHKEHHE OUOIOrHUECKOr0 00pa30BaHUs B OPTaHU3AIMSIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.



TEMATHYECKOE INTAHUPOBAHHUE. 10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbie  IIpakruyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThbI padoTbI

1 buonorus xak Hayka 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/

2 JKuBble cucTeMbI U UX U3y4YEHHE 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

3 buonorus knetku 2 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/

4 XuUMHYECKasi OpraHu3alusi KIeTKU 10 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/

5 Crtpoenue u GyHKIIUU KIETKH 8 2 bubmuoteka [JOK
https://m.edsoo.ru/7f41c292

OGMeH BeIIeCTB U MpeBpaIleHre YHEPTUH B resh.edu.ru/subject/5/10/

6 TeTKe 9 1 bubnnoreka [JOK

https://m.edsoo.ru/7f41c292
Hacnencteennas napopmarus u peain3amnus resh.edu.ru/subject/s/10/

7 o5 B KIeTKe 9 0.5 bubnnoreka [JOK
https://m.edsoo.ru/7f41c292

8 JKu3HEHHBIH UK KIIETKH 6 1 resh.edu.ru/subject/5/10/



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

10

11

Crpoenne 1 pyHKIIUN OpPraHU3MOB

Pasmuoxenue u Pa3BUTHUE OPraHU3MOB

I'eneTuka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MCHYHUMBOCTHU OPraHu3MOB

17

1.5

1.5

0.5

Bbubnuoreka LIOK
https://m.edso0.ru/7f41c292
resh.edu.ru/subject/5/10/
bubnuoreka LIOK
https://m.edso0.ru/7f41c292

resh.edu.ru/subject/5/10/
bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢c292

resh.edu.ru/subject/5/10/
bubmuoreka [{OK
https://m.edso0.ru/7f41¢c292

12

3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

10

resh.edu.ru/subject/5/10/
bubmmoteka LIOK
https://m.edsoo.ru/7f41¢c292

13

14

15

3aKOHOMEPHOCTH U3MEHYHBOCTH

I'enetuka yenoBeka

CGHGKHI/IH OpTraHu3MOB

0.5

resh.edu.ru/subject/5/10/
bubmmoteka LIOK
https://m.edso00.ru/7f41¢c292
resh.edu.ru/subject/5/10/
bu6nunorexa LIOK
https://m.edso00.ru/7f41¢c292
resh.edu.ru/subject/5/10/
bu6nunoreka LIOK
https://m.edso0.ru/7f41¢c292

16

BuorexHonorus u cuHTETHYECKasT OMOIOT U

resh.edu.ru/subject/5/10/
bu6mmoreka [IOK
https://m.edso00.ru/7f41¢c292

17

PesepBHOE Bpemst



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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13




IHoypouyHoe mu1aHMpoBaHue

Ne Kosun4yecTBo 4acos JeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE PeCYpPChI
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
I o e padoThbI e padoThbI
buonorus xak bubmuoreka [JOK
KOMIUIEKCHAs HayKa U https://m.edso0.ru/863e6122 https://m.edsoo.ru/863e632a
1 KaK 4acTb 1 https://resh.edu.ru/subject/lesson/3827/main/118944/
COBPEMEHHOTO
oOmiecTBa
JKuBbi€ CUCTEMBI U UX bubmorexa LIOK
2 cnoficTna 1 https://m.edso0.ru/863e6564
https://infourok.ru/videouroki/12
YpoBHeBas
3 OpraHH3aIHs )KUBBIX 1
CUCTEM
Hcropust OTKpBITHS 1 https://resh.edu.ru/subject/lesson/5383/start/153371/
4 U3YUYCHUS KIICTKH. 1 bubnunoreka [IOK https://m.edsoo.ru/863e6e88
Kierounas teopus
MeToasl Bbubmnoreka ITOK https://m.edso0.ru/863e6122
MOJIEKYJISIPHOM 1 https://content.edsoo.ru/lab/item/75/
KJIETOYHOU OMOJIOTHH.
5 [IpakTnueckas padbora 1 05

«3yueHnne meToaoB
KJICTOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/863e6564
https://infourok.ru/videouroki/12
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://content.edsoo.ru/lab/item/75/

g depeHIanTbLHOe

neHTpudyrupoBaHue,
[ILIP)»
6 XHUMHYCCKUN COCTAB bubnrorexa LIOK https://m.edsoo.ru/863e674e
KIIETKH
M bu6muoreka LIOK https://m.edsoo.ru/863e674e
UHEPAJIbHBIC
7 BeLECTBA KISTKH, HX https://resh.edu.ru/subject/lesson/5397/start/270098/
OHoJIOTrHYecKast PoJib
Opranuueckue bubmmorexa [IOK
BEIIIECTBA KIICTKH — https://m.edso00.ru/863e6b72
Oenku. JlaboparopHas https://content.edsoo.ru/lab/item/72/
8 pabota «O6HapyxeHue 0.5
OEIIKOB C IIOMOIIBIO
KauyeCTBEHHBIX
peaxuii»
CaoliicTBa, https://resh.edu.ru/subject/lesson/3840/main/163100/
9 KinaccupuKanus u
¢byHKIMN OEIKOB
Oprasmseciie https://infourok.ru/videouroki/31
bu6mmoreka [IOK
10 BEHECTRA [ACTIHI = https://m.eds00.ru/863e6870
YTICBORH https://content.edsoo.ru/lab/item/23/
Oprasmseciie https://infourok.ru/videouroki/32
bu6mmorekxa [{OK
11 BeNIeCTBA KJIIETKH —

JIUITU ABI

https://m.eds00.ru/863e6870
https://content.edsoo.ru/lab/item/23/



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://content.edsoo.ru/lab/item/72/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://infourok.ru/videouroki/31
https://m.edsoo.ru/863e6870
https://infourok.ru/videouroki/32
https://m.edsoo.ru/863e6870

12

13

14

Hyxnennosbie
kucnorsl. [JHK u PHK.
Jlaboparopnas pabota
«Hccnenosanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJIEJICHHBIX U3 KJIETOK
pa3IMYHbIX
OpraHUu3MOB»

Crtpoenue u QyHKIIUN
AT®. Ipyrue
Hykieozuarpudocdar
bl (HT®D)
CexBenupoBanue JIHK.
MeTo1bI TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e6d5¢
https://content.edsoo.ru/lab/item/70/

https://www.youtube.com/watch?v=eYQccBgVLvU&t=4s

https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s

15

Meroas! CTpYKTYpHOI
Ouosiorun

https://biomolecula.ru/articles/metody-v-kartinkakh-

strukturnaia-biologiia

16

Tunel KIETOK.
[Ipokapuornueckas
KJIETKa

https://resh.edu.ru/subject/lesson/3847/main/8620/

17

Crpoenue
3YKAPUOTUYECKON
kieTku. [IpakTnaeckas
pabota «3yuyenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e6ff0 https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6d5c
https://content.edsoo.ru/lab/item/70/
https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

18

19

[ToBepXHOCTHBII
anmnapar KJIeTK!

OnHomeMOpaHHbBIC
OpPraHOUIbI KICTKH.
[TpakTyeckas pabora
«3yueHue 1BUKEHUS
LIUTOIIIa3MEI B
pacTUTEIBHBIX
KJIETKaX»

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

20

21

[TonyaBTOHOMHBIE
OpPTraHOUIBI KIETKU:
MUTOXOHJIPHH,
TJTACTU/TBI.
JlaGoparopHnas pabota
«UccnenoBanue
1a3MoIn3a u
JeTIa3MOoIH3a B
PaCTHTEITHHBIX
KIIETKax»»

HememOpanHbie
OpPraHOU[IbI KJIETKH

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/main/8620/
bubmuoreka [JOK
https://content.edsoo.ru/lab/item/2/

https://resh.edu.ru/subject/lesson/5383/start/153371/

22

CrpoeHue u QyHKIINH
aapa

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/main/8620/

23

CpaBHHTENbHAS
XapaKTePUCTHKA
KJIETOK DYKapHOT.

0.5

https://infourok.ru/videouroki/5
bu6mmorexa [{OK
https://content.edsoo.ru/lab/item/19/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://content.edsoo.ru/lab/item/2/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://infourok.ru/videouroki/5
https://content.edsoo.ru/lab/item/19/

Jlaboparopnas pabota
«M3ydenue cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPTraHU3MOBY

24

Accummsinus u
TUCCUMUIIALIUS — JIBE
CTOPOHBI META00JIU3MA.
Tunsl oOMeHa
BEIIECTB.
JlaGoparopHnas pabota
«3yuenue
KaTaJTuTHYeCKON
aAKTUBHOCTH
¢bepmeHTOB (Ha
pUMEpe aMIJIa3bl WIH
Kartasas3bl)»

bubmuoreka [JOK
https://m.eds00.ru/863e766¢
https://content.edsoo.ru/lab/item/65/

25

depMeHTaTUBHBIH
XapakTep peakuui
KJIETOYHOTO
MeTabonusma.
JlaboparopHnast pabota
«M3yuenue
(hepMEeHTaTUBHOTO
paciernieHus
MEepOKCUIa BOJAOPO/Ia B
PaCTHTEITBHBIX U
KUBOTHBIX KIJIETKAX)

0.5

bubmuorexa [JOK
https://content.edsoo.ru/lab/item/65/



https://m.edsoo.ru/863e766c
https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/

26

27

28

29

30

31

32

benku-akTuBaTopsl U
OeIKU-UHTHOUTOPBI

ABTOTPO(HBIN THIT
oOMeHa BEIecTB

dortocunTe’

XEeMOCHUHTES.
JlaGoparopHnas pabota
«CpaBHeHUE
MIPOLIECCOB
dboTocuHTE3a N
XEMOCHHTE3a»

AHaspoOHbBIC
opranu3Msbl. Bubl
OpOKEeHUSI.
JlaboparopHnast pabota
«CpaBHeHune
MIPOLIECCOB OPOKEHUS U
JIBIXAHUSD)

AdpoOHBIE OpPraHU3MBI.
Oransl
HEPTeTUIECKOTO
oOMeHa

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora

0.5

bu6mmoreka [JOK

https://m.edso00.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
bu6mmoreka [JOK

https://m.edso00.ru/863e7c98
https://content.edsoo.ru/lab/item/1/

bubmuoreka [JOK
https://m.edso0.ru/863e7c98

bubmuorexka [JOK
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/18/

https://resh.edu.ru/subject/lesson/3917/main/46781/
bu6mmoreka [IOK
https://m.edso0.ru/863e7aae



https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7c98
https://content.edsoo.ru/lab/item/1/
https://m.edsoo.ru/863e7c98
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/18/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7aae

33

34

nporoHHOM ATO-
CUHTa3bl

Peakuuu matpuuHoro
CHUHTE3a
Tpanckpunuus —
MaTPUYHBIN CUHTE3
PHK

bu6mmoreka [JOK
https://m.edso0.ru/863e796e

bu6mmoreka [JOK
https://m.edso0.ru/863e796e

35

Tpanciauus u eé
JTarnbl

bubmuoreka [JOK
https://m.edso0.ru/863e796e

36

37

38

39

Konuposanue
aMHUHOKHCIIOT. Pob
pubdocom B OMocHHTE3E
Ocika

Opranuzanus reaoma y
IIPOKAPHOT U SYKAPUOT
MonekynsipHble
MEXaHU3MBI
JKCIIPECCUU TE€HOB Y
JYKapuoT

Bupycer —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U OOJIUTaTHBIE
MIapa3uThl.
ITpakTryeckas pabora
«Co3ganne Moaenn
BHpYyCa»

0.5

https://resh.edu.ru/subject/lesson/5352/main/295784/

https://resh.edu.ru/subject/lesson/5352/main/295784/



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

Bupycheie

40 3a00JIeBaHUs YEI0BEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHosioruu B
OHOJIOTUH U MEIULIMHE
O https://resh.edu.ru/subject/lesson/3927/main/105899/
42 CICTKIL bu6mmoreka [JOK
https://m.edso0.ru/863e7dc4
43 Matpu4HbIli CHUHTE3
JIHK
XPpOMOCOMBEI. bubnmoreka [JOK
Jlabopatopnast pabota https://m.edsoo.ru/863e7dc4
44 «M3ydenue xpoMocoM 0.5 https://content.edsoo.ru/lab/item/71/
Ha TOTOBBIX
MHUKpOIIpernapaTax»
45 Jlenenue KIETKH — https://resh.edu.ru/subject/lesson/3927/main/105899/
MHTO3
Tunel KJI€TOK. bu6mmoreka [JOK
Kapuokunes u https://content.edsoo.ru/lab/item/68/
LIUTOKHHE3.
JlaboparopHnast pabota
46 «Habmronenne murosa 0.5

B KJIETKaX KOHYMKA
KOpelIKa Jyka (Ha
TOTOBBIX
MHUKpOITpernaparax)»



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://content.edsoo.ru/lab/item/71/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://content.edsoo.ru/lab/item/68/

47

Perynsuus
JKU3HEHHOI'O IIUKJIA
KJIETOK

48

49

50

51

52

53

Opranusm Kak euHOe
1enoe

TkaHu pacTeHuil.
JlaboparopHnas pabora
«M3yuenue TKkaHeun
pacTeHuin»

TkaHu KUBOTHBIX U
YeJI0BEKa.
JlaGoparopHnas pabota
«M3ydenue TkaHen
KUBOTHBIX)

Opraussl. Cuctemsl
OpraHoB.
JlaGopatopHnas pabora
«M3ydyenue opraHoB
IIBETKOBOT'O PACTECHUS»

Omnopa tena
OpraHHU3MOB

Z[BI/I)KGHI/IC OpTraHnu3MOB

0.5

0.5

0.5

Bubnnoteka LIOK
https://content.edsoo.ru/lab/item/24/

Bubnnoteka LIOK
https://content.edsoo.ru/lab/item/15/

Bubnmoteka LOK
https://content.edsoo.ru/lab/item/22/

54

55

[Intanue oprann3sMoB

IIutaHue MO3BOHOYHBIX
KHUBOTHBIX.



https://content.edsoo.ru/lab/item/24/
https://content.edsoo.ru/lab/item/15/
https://content.edsoo.ru/lab/item/22/

[IumeBapurenbHas
CHCTEMa YeJIOBEKa

56 JlpIxaHue opraHu3MoB
Jpixanue
57 IMO3BOHOYHBIX
JKHUBOTHBIX U YeJIOBEKa
58 TpaHcHOpT BELIECTB y
OpraHu3MOB
KpoBenocHas cucrema Bubnnoteka LLOK
59 ITO3BOHOYHBIX https://content.edsoo.ru/lab/item/25/
JKHBOTHBIX U YEJIOBEKa
60 Broinenenue y
OpraHU3MOB
61 3amura y OpraHu3MoOB
62 NMmmyHHas cucrema
YyejoBeKa
Pazgpaxxumocts u
63 perynauus y
OpraHU3MOB
I'ymopanbHas
64 perynanus u
SHIOKPUHHAs CUCTEMA
JKMBOTHBIX M YEIIOBEKa
DOpMBI pasMHOKEHIA https://resh.edu.ru/subject/lesson/5359/main/271003/
65 bubnmnoreka [JOK
OPTATHsMOn https://m.edso00.ru/863e81b6 https://m.edsoo.ru/863e831e
66 [TosoBOE pazMHOXKEHNE



https://content.edsoo.ru/lab/item/25/
https://resh.edu.ru/subject/lesson/5359/main/271003/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

67

Meiios

https://resh.edu.ru/subject/lesson/3927/main/105899/
bubmuoreka [JOK
https://m.edso0.ru/863e7f4a

68

I'amerorenes.
OO6pazoBanue u
pa3BHUTHUE MOJOBBIX
keTok. JlaboparopHast
pabora «3yuenue
CTPOCHHUSI TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://content.edsoo.ru/lab/item/73/

69

NupuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

bubmuoreka [JOK
https://m.edso0.ru/863e8436

70

3akJajKa OpraHoB u
TKaHEW U3
3apOJIBIIICBHIX JTUCTKOB

https://resh.edu.ru/subject/lesson/5630/main/132924/

71

Pocr u pasButue
KUBOTHBIX.
JlaboparopHnast pabota
«Brp1siBIEHUE
MIPU3HAKOB CXOJCTBA
3apoJbllIen
MMO3BOHOYHBIX
KUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/5385/main/119868/

72

PasmHoxeHue n
pa3BUTHE PACTECHUII.
JlaGopatopHnas pabora

0.5



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://content.edsoo.ru/lab/item/73/
https://m.edsoo.ru/863e8436

«CtpoeHune opraHoB
Pa3MHO>KEHHUS BBICILIUX
pacTeHuin»

73

74

Ucrtopus cranoBiaeHUs
Y Pa3BUTHUS TCHETUKHU
KakKk HayKu

OCHOBHBIC TIOHSTHS U
CHMBOJIBI T€HETUKH.
Jlaboparopnas pabota
«Ipo3oduna kak
00BEKT NreHeTUYECKHUX
HCCIICIOBAHUID)

0.5

https://resh.edu.ru/subject/lesson/5386/main/74574/
bubmuoreka [JOK
https://m.edso00.ru/863e8612

https://resh.edu.ru/subject/lesson/5386/main/74574/

75

76

3aKOHOMEPHOCTHU
HaCJIEIOBaHHS
MIPU3HAKOB.
MounorubpumaHoe
CKpEelIMBaHNUE.
[IpakTuueckas pabota
"N3y4yenue
pE3yNbTaToB
MOHOTHOPHUIHOTO
CKPCIIUBAHUS Y
po30¢uis"

[uTonornueckue
OCHOBBI
MOHOTUOPUIHOTO
CKpEIIMBAaHUS

0.5

https://resh.edu.ru/subject/lesson/5386/main/74574/

bubmuoreka [JOK
https://m.eds00.ru/863e8878

bu6mmoreka [JOK
https://content.edsoo.ru/lab/item/74/



https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e8878
https://content.edsoo.ru/lab/item/74/

7

Ananuzupyroiiee
CKpelIMBaHUE.
Henonnoe
JOMUHUPOBaHUE

78

79

JurunbpunHoe
CKpEIIUBaHHUE.
[TpakTuyeckas pabora
«3yuenue
pe3yIbTaToB
JTUTHOPUTHOTO
CKpCUIMBAHUS Y
JPO30(UITBDY

uTomornyeckue
OCHOBBI JUTHOPHTHOTO
CKpENTUBaHUS

0.5

https://resh.edu.ru/subject/lesson/4725/main/107951/
bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

80

CuerieHHOE
HACJIEJOBAHUE
MPU3HAKOB

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

81

82

83

XpOMOCOMHas1 TEOpHs
HAaCJIEICTBEHHOCTH

I'eneTuka mona

T'enornn kak
[eJIOCTHAs CHUCTEMA

https://resh.edu.ru/subject/lesson/4755/main/118832/

https://resh.edu.ru/subject/lesson/4755/main/118832/
bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

84

T'ereTnueckuit
KOHTPOJIb Pa3BUTHS



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://m.edsoo.ru/863e8c60

85

86

87

pacTeHuH, )KUBOTHBIX U
YeJI0BEKa

M3menunBoCTE
MpU3HAKOB. Bubl
N3MEHYUBOCTHU

MoaudukarmonHast
M3MEHYHUBOCTH

BapuauuonHsslii psa u
BapuallMOHHAs KpUBasl.
JlaGoparopHnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEH

MO (DHUKAITIOHHOM
M3MCHYHBOCTH.
[TocTpoenne
BapUAILMOHHOTO Psijia U
BapUalMOHHOU
KpHUBOW»

0.5

https://resh.edu.ru/subject/lesson/5387/main/17439/
bu6mmoreka [JOK

https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://content.edsoo.ru/lab/item/77/

88

I'enoTunmueckas
N3MEHUYNBOCTD.
Komb6unarusnas
N3MEHUYMBOCTD

https://resh.edu.ru/subject/lesson/5387/main/17439/
bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

89

MyranuonHnas
W3MEHYHUBOCTbD.
[IpakTuueckas pabora
«Myranuu y
npo3oduis (Ha

0.5

https://resh.edu.ru/subject/lesson/5387/main/17439/



https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe
https://content.edsoo.ru/lab/item/77/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/main/17439/

T'OTOBBIX

MHUKpOIpenaparax)»
3aKOHOMEPHOCTH
MYTallOHHOIO
90 mporiecca.
ONUreHETUKA U
SIIUT'CHOMHUKA
https://resh.edu.ru/subject/lesson/3653/main/47183/
I'eneTnka yenoBeka.
o1 Ipaktudeckas paGota 05 https://infourok.ru/videouroki/28
«CocraBlieHue u '
aHaAJIM3 POJIOCIIOBHOM» bubmorexa HOK
https://m.edso00.ru/863e8d78
https://content.edsoo.ru/lab/item/74/
92 MeToabl MEIUIIMHCKOM https://infourok.ru/videouroki/28
TCHETHKHU
3HaycHHe https://infourok.ru/videouroki/28
MEIUIMHCKOMN
93 TCHETHUKH B
MpeIOTBPAILLIEHUH U
JICYCHU U TCHETHYECKUX
3a00J1€BaHU YEIIOBEKa
OCHOBHBIE TIOHATHS bubnuotexa [JOK
CEJIeKIIHH. https://m.edso00.ru/863e9214
94 Jlaboparopnast pabota 0.5 https://content.edsoo.ru/lab/item/76/

«M3ydyenue coproB
KYJIbTYPHBIX PAaCTCHHUU



https://resh.edu.ru/subject/lesson/3653/main/47183/
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e8d78
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/

Y OO, TOMAILIHUX
JKHUBOTHBIX»

Metonasl

CENIEKIIMOHHON PaOOTHI.

https://resh.edu.ru/subject/lesson/3861/main/106016/
bubmuoreka [JOK

95 JTaboparopHast paborta 0.5 https://m.edsoo.ru/863e9214
«3yueHne MeTo10B https://content.edsoo.ru/lab/item/76/
CEJIEKIIUU PACTECHUIN»
JlocTHKEeHUS CeJIeKIIUU bubnmoreka [JOK
9% pacTeHUH U KUBOTHBIX. https://content.edsoo.ru/lab/item/76/
[IpakTuueckas padbora
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, U3yueHHe
97 1 MCIIOJIb30BaHHUE
TCHETHYCCKUX
pecypcoB
buorexnonorus xak https://resh.edu.ru/subject/lesson/3861/main/106016/
HayKa U 0Tpacilb bub6nuorexa [IOK
MIPOM3BOJICTBA. https://m.eds00.ru/863e9336
98 0.5 ,
[MpakTrueckas padoTa https://content.edsoo.ru/lab/item/76/
«M3ydenne 00HEKTOB
OMOTEXHOJIOTHI
OCHOBHBIC https://www.youtube.com/watch?v=3laY24fUtWU&t=39s
99 HaIpaBJICHUS
CUHTETUYECKOMN
omonorun
100 XpomocoMHas 1 https://yandex.ru/video/preview/6211486617684414446

TCHHasA MHXXCHCPUA



https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9336
https://content.edsoo.ru/lab/item/76/

101 Menuimackue

OUOTEXHOJIOTUHA

https://www.youtube.com/watch?v=SbsT52WL7gs&t=118
s

PesepBHBIii ypOK.
[ToBTOpEHHUE,

102 0000111eHNE,
cucTeMaTu3aIus
3HaHUI

OO011€e€e KOJIMYECTBO YaCoB I10
mporpamMmme

102

13.5




COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4dHas JearenpbHocTs Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
PasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUBOCTh, OOppOa 3a CyILIECTBOBaHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuatetndeckoit Teopun 3Boironuu (CTI). HelrpanpHast Teopust SBOIIOHH.
CoBpeMeHHas 3BOJIOLMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JdemMoHcTpauMu

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kioswe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunnero)», «JlectHuna >KuBbIX
cyuiects (1o Jlamapky)», «Mexanu3m GopMHUpPOBaHUS IPUCTIOCOOICHUN Y PACTEHUH U )KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pBOEI 32 cymecTBOBaHMEY, «[lopoas! ronyoeiy, «MHOrooOpasue KyIbTYpPHBIX GopM
KanycTel», «l[loponbl AOMalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMS HOBBIX BUIOB (1o Y.
HapBuny)», «Cxema COOTHOILEHHS JBMXKYIIUX CHJI 3BOJIIOLUNY», «OCHOBHBIE MOJOXKEHUS
CUHTETHUYECKON TEOPUH SBOJIIOLIUM.

Tema 2. Mukpo3Boonus U eé pe3yabTaThl

[Tonynsanus kak »JieMEHTapHas eAuHuna 3Bomolrd. COBPEMEHHBIE METOAbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI MoNyssiuid. MI3meHeHue reHodoH1a MONMyIsIuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPhl (IBMKYIIME CHJIbI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
KomOuHnaTtuBHast 13MeHYMBOCTb. [[peli¢ reHOB — ciryuyaiiHble HeHalpaBJIeHHbIE U3MEHEHUS YacTOT
ajuteniedt B monyssiusix. D¢dexkT ocHoBatens. Ighgexkm bymouiiounoz2o copaviuika. ChudceHue
2eHemuU4ecKo20 pasHooopasus: npudunsl u creocmeus. llpossnenue aghghexma Opetigha cenos 6
oonvwux u maneix nonyiayusx. Murpauuu. M3onsamus  nomynsuuil:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAS).

EctecTBeHHbIII 0TOOp — HampaBistonuii ¢gaxtop 3Boitouud. POpPMBI €CTECTBEHHOIO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3peiBatolivii (au3pyntuBHbI). [lonoBoit ot6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pPe3yJbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
pHUCcrocoOIeHn y opranu3zMoB. ApoMopdo3bl 1 uaroagantauuu. [Ipumeps! npucnocodaeHuil y
OpraHu3MoOB:  MopQojoruueckue, (GU3NOIOTHYECKHEe, OHOXMMUYECKUE, I[OBEJACHYECKUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHMe Kak pe3yibTaT MUKPOIBOJIIOLUH.
WM3onmsmust — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuau3anus). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (POpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.



Ponp sBomonuoHHoN Ouosiornn B pa3paboTKe HAy4YHBIX METOJOB COXPaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB M HMX X035ieB. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

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

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «llomysSIOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKyliye CHIBI  3BOJIOLHNY,
«OKoyornyecKas M30JALMS TOMYJSIUA ceBaHCKOM Qopenn», «l'eorpapuueckas H3OIALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbId MEJIAHU3M, «Kussie HCKOIIa€MBIE»,
«IToKpOBHUTENIBCTBEHHAsI OKpacka MXUBOTHBIX», «lIpenynpexnaromas oKpacka >KMUBOTHBIX»,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTDY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BunooOpasoBanus», «l'eorpaduyeckoe  BHIOOOpazoBaHMe TPEX  BUAOB  JIAHABIICH,
«OKoyornyecKoe BUI000pa3oBaHuEe BHUAOB cuUHHUL, «llomummounsr pacteHuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydena NTUI] U 3Bepeil pa3HbIX BUAOB, repOoapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOP(POJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIIOLUA U eé pe3yJIbTAaThl

MeTtobl u3yueHus: MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue metonsl usydeHus sBomouuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYISpPHO-
reHeTHYecKue, OHOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3YYeHHs]  HBOJIOLUH.
["'omonornunsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OOume 3aKkOHOMEpHOCTH  (TpaBWJjia)  3BONOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. I'ekkens.

Tabmuupl u cxembl: «PUIOTEHETUYECKUH Psifl JIOMAAN», «APXEONTEPHKCY, «3BEpO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIE U AHAJIOTUYHBIE OPraHb», «PyIUMEHTB»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBlICHUS
3BOJIOLUMNY, «OO0I111e 3aKOHOMEPHOCTH HBOJIFOLIHM.



OO0opynoBaHue: KOJJIEKIUH, TepOapuu, MYJS KM HMCKOINAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumnore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxkaeHne Ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Talbl HeOpraHuyeckoi »Bostonuy. [lnanerapHas (reonoruyeckas) 3BOJIOLUS.
XuMHUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmoresa .
Mémnepa. Pu6osumsl (T. Uek) u runoresza «vupa PHK» V. I'mibGepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl opranuueckoi 3ostonuu. [losiBiaeHre u 3BOJIOLUS HEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIXx Ha 3emse cooduiectB. Ctpomaronutsl. [Ipokapuorel u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOHMOTreHe3). DBOJIIOLMOHHOE IMPOUCXOKIACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BbICIIMX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHue criopoBbIX pacTeHH U 3aBoeBaHUe UMU cyllid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MMO3BOHOUYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIIiA.
[Mpoucxoxaenne miekonuTaronux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEepPO30H, NaIEC030i, ME3030H,
KaiiHo301. O0111as XapakTepUCTUKa KJIMMaTa U reoJorn4eckux npoieccos. [losBneHune u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpeMEHHBIH 3KOJOTHUECKU Kpu3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. [Tactep, M. . Meunukos, A. . Onapun, [Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxkeHust xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «9Tansl HeopraHuueckon



3BoItoIUn», «['eoxpoHonornyueckas mkanay, «HadaibHble 3Tanbl OPraHUYECKOW 3BOJIIOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT IMMyTEM CUMOHOTreHe3ay, «CrucremMa )KuBOM mpupo by, «CTpoeHue
BUpyca», «Apomopdossl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIH,
«MHorokneTounsle Bogopocian», «Mxu», «llamopoTHukm», «l'0J0CEMEHHBIE PpPACTEHUS,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPA», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosoctusie», «llinockue yepBu», «HIEHUCTOHOTHEY,
«Pp10b1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItunby, «Muekonurawmuey, «Pa3Butue
J)KU3HU B apXxeuckoul spe», «Pa3BuTue XKU3HU B IPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HHU B
MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: repOapu pacTeHUN PaA3TUYHBIX OTJIEJOB, KOJUJICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKU OPIrAaHUUYECKUX OCTATKOB OPIaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Jlaboparopnasi padora «/3ydeHHe M ONUCAHUE HCKOINAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTnyeckas padora «3yueHne 0coOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX OTIEIIOBY.

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

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABIECHUN O MPOMCXOXKJIECHUU 4YEJIOBEKa. PenuruosHble BO33PEHHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBo uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMaTrhyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBuoKky1ue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKre, conranbHbie. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoOBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHMe MPEIKH YeIOBEKOOOpa3HBIX 00€3bsH U TI0JeH. ABCTPATONUTEKA —
JIBYHOTHE TPEIKU JroAei. YeloBeK yMesbld, MepBble M3rOTOBICHUS Opyauil Tpyna. YemoBek
PSIMOXOJALINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
o0mIHii mpeoK HeaHePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KaK BUJI JIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBI COBPEMEHHOrO THIMA, AEHUCOBCKUM
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YeslOBEKa.
MyrtanuonHsIi mporece u nonumopdusm. [lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«o(dexT ocHOBaTENS» B MOMYISAIHUIX COBPEMEHHOT'O YEIIOBEKA.

Yenoseueckue pacebl. [loHste o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpHAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepUKaHCcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo IulaHere. EnumHCcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIen



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

MexXIUCUUIIMHAPHBIE METOAbl B (U3WUYECKON (OMOJIOTUYECKOW) AaHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
buocouuanpHple  HCCIeAOBaHUA ~ OPUPOJBI  dYenoBeKa.  VccnepoBaHue — KOIBOJIOLUU
OMOJIOrM4YECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupr u  cxembl: «MeToapl  aHTPOMOJIOTUUY», «[ OJIOBHOM MO3r  4eJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBD, «CKeNeT 4elloBeKa M CKENeT IIMMITaH3e», «PyauMeHTBl u
aTaBU3MBbI», «JIBWKYyIIME CHJIBI AHTPOIOreHe3a», «IBOJIOLMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymenslit», «HenoBek npsaMoxoasmuiny», «JleHuCOBCKHI 4eT0BEK»
«Heannepranbipy, «KpomanboHIb, «lIpenku denmoBekay», «DTambl 3BOJIOLNUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPEeMETOB MATEPUAIbHON KYJIbTYpbl IPEIKOB
4yenoBeKa, penpoaykuuu (Gororpaduun) KapTUH ¢ MUPOTOTHISCKUMH U OMOIEHCKUMU CIOKETaMU
MIPOUCXOXKICHUS YeloBeKa, (Gororpaduu HaXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBeKa M KHUCTU
HIMMIIaH3€, MOJIEIIU TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNA YETOBEKay.

Tema 6. Jxos10rusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPTAaHU3MOB M HA/IOPraHU3MEHHBIX
CHCTEM C OKpY:Kawmeil cpeaou

3apoxkaeHue W pasBuTHe dkojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHU C APYTUMH HayKaMH.

Metoasl skonoruu. [ToneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B DKOJIOTUHU: MPHUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUe SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

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

Tabmuiel 1 cxembl: «Paznensl SKoIorun», «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEeH Cpeab».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonorudeckue (aKTOpbl W 3aKOHOMEPHOCTH UX JeictBus. Knaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axtopos. [Ipasmno munumyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobuotndeckue dakTopbl. CBET Kak dKOJOTUUECKHH (akTop. [leficTBUe pa3HBIX y9acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUN M JKUBOTHBIX IO
OTHOILIIECHHUIO K cBeTy. CUrHabHas pojib cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii (akrop. IlpucnocoOnenus pacTeHU K MOIACPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs, BHYTPHOPraHU3MeHHas. (DHU3HKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHHA
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHou (opme. KuzneHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKHX B3aUMOJEHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOLIEHUIO K CBETY», «T€MIOKpOBHbIE )KUBOTHBIE», «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro yeca», «llenm nuraHus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIC, TEHENIOOUWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJIJIEKIIMH TEIUI0NI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacCTEHUH,
yyyesia MNTULl U 3Beped, repbapuu pacTeHMi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(puTaM, KOMHAaTHbIE paCTEHUS JTaHHBIX TPYII, KOJUIEKIIUHU )KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KHU3HHM, TepOapuud M KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3JIIUYHBIX KU3HEHHBIX (OPM, KOJIEKIIUU )KUBOTHBIX, YYaCTBYIOLINX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH DPACTCHHH W3 pPa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALHI



DKOJIOTHYECKHE XapaKTepUCTUKHU momynsauuu. [lomynsnus kak Ouonorudeckas cUCTeMa.
Ponp HeomHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHUIIOB B
(bopMHpPOBaHUYU MPOCTPAHCTBEHHON CTPYKTYPHI HOMysIHii. OCHOBHBIE TIOKA3aTEIH MOMYJISAUY:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJISIUUU U €€ peryisinus. buotndeckuii moTeHuuan nonyyisiqud. MoaenupoBaHue JUHAMHUKA
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. buojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTpPYKTypa nonyiasauuu», «Bo3pactHble mnupamuael nomyisinuu», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojmens skonmornueckord Humm Jlx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PaCCECHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMBl. brioMacca u mpoaykuus. DKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OPUYMHBL.  AHTpOINOTE€HHbIE BO3JeHcTBUA Ha cykueccuu. KimmakcHoe —cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmnuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil  ¢GayHel. buomormdyeckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICCTBUI OPTaHU3MOB B IKOCHUCTEMAX.
Ponv kackaonoeo sghghexma u 6u0o6-30ughuxamopos (knouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEKHBIMU IKOCHCTEMaMH. Y CTONYUBOCTH
OpraHU3MOB, TMOMYJSIUNA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIIOTEHHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoI0orus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMAa IIMPOKOIUCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYHIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 9Kocucreme», «llenn mwmraHus (macTOMIIHAA, JETPUTHAS)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprun», «OdpazoBanue 6onotay, «llepBuunas cykuneccus», «BocctaHoBienue jieca
nocie noxapay, « JKocucreMa o3epay, «ArpoueHos», «KpyroBopot BeuiecTB 1 MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3K0OCUCTEMBD.

Jladoparopnasi padora «/3yuenue pa3HOOOpa3usi MEJIIKMX TTOUYBCHHBIX YWICHHUCTOHOTHX B
Pa3HBIX 9KOCHCTEMAX.

IKeKkypeusi «IKCKypcHs B TUIUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBII UM TOUMEHHBIH JTyT, 03€p0, OOI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeranerapHas o6ojouyka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdepsl 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUs Onocdepsl. OcoOeHHOCTH Onocdepsl Kak r1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl Bemects H
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoOCTh siBeHuil B Ouocdepe.

3oHanbHOCTE OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BbICOKOTOphsi. Kitumar, pacTUTEeNbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHANa K OMOCHEpPHBIX
GyHKIHIA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupozae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHBIE OMOMBI cymny, «KnumaTtuueckue nosca 3eminny, «Tynapay», «Taiiray, «CMemaHHbIi
necy, «lllupokonucTBeHHbIH Jecy, «Ctenby, «CaBanHay, «[lycThiHm», «Tponuueckuii gec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa



DKOJIOTHYECKHUE KPU3UCHI W HX NpUYHHBL Bo3meiictBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOH cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHue BoJHOM cpepl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KiiuMara.

AHTpPOIIOT€HHOE BO3/ICCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIMIBI OXpaHbl npuponsl. Kpacueie kuuru. Oco0o
oxpansiemble nipupoiHbie Tepputopuu (OOIIT). Borannueckue cajpl U 300J0TMYECKUE MTAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MpUPOAbI. PannonamsHOe
MPUPOIONOIL30BaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHYECKUX KpU3HcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3nca
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

PazButue MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonusie
cucmemyl, obecneuusarouwue 00CmMyn K UHGOpMaAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem 1 cnoco606 6opbobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHblxX 9KOCUCTHEM.

JdeMoHcTpannn

Tabmuubr w  cxembl: «3arps3HeHHEe aTMocQepbl», «3arps3HeHue THIPOChephD»,
«3arpsi3HeHHe MoYBbI», «[lapHuKoBEIii 3 dekT», «Ocob0 oxpaHseMble IPHUPOTHBIC TEPPUTOPUNY,
«Mopenu ynpaBisieMOro Mupa.

O6opynoanue: hoTorpaduu oxpaHseMbIX pacTeHUN 1 KUBOTHBIX KpacHol kuuru Poccuiickoii
®enepaunn, KpacHol KHUTH peErvoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
MIPOrpaMM CPETHETO OOIIEeTr0 0Opa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIbHOCTH U CAMOOIPEIENICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYaIOIIUXCS PYKOBOACTBOBATHCS B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, MPUCYLUIUMH  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
CcnocobHoCmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHW LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBHJIAaMH W HOPMaMHd IOBEACHHUS M CIIOCOOCTBYIOT MpPOIIECCaM CaMOITO3HAHHMSI,
CaMOBOCITUTaHUS U CaMOPa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, GCpC)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u TpaauuusaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKaroLen cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroIUuXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/ICﬁ JIUNYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpHCHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U OMNbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH ITPpU CO3AaHUN y‘-I€6HBIX ITIPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )]efICTBHHX HGO6XO}II/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIBHOTO OTHOHMICHHA K MHCHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, CKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTH K CIIYKEeHHUIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaAuLIMAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHUMaHMEe U peanu3alys 3710poBoro U 0e30macHoro odpasa *HU3HH (370pOBOE MUTAHHE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpeC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1eJIecCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIIeCTBOBAHUS;



IOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYNbTYpbl: HNPUOOPETEHUE OIbITa IMJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaK O €IMHCTBE NPUPOABI, YEIOBEKa W 0OmecTBa, B MO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHWU B LIEJISX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

[IOHMMAHHUE CYIIHOCTH METOJIOB ITO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3yapTaThl OCBOEHHUS ydueOHOro mnpeamera «buoyiorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(pUKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CHCTeMa, HAay4HbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHKe, HAOMI0NEeHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00eCIeUNBAIOIINE
dbopMupoBaHrue (PyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOM KOMIIETEHIMU OOYydaroluXcs;
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynbrare wu3yueHuss OHOJOTMM Ha YpOBHE CpeAHEro oO0miero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHbIE YHUBEpCAJIbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE IEHCTBUSA, PETYIATHBHBIE YHHUBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbI CPETHEro o00Iero odpazoBaHus
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JIOTMYECKOI0 MBILIUICHU (aHau3a, CHHTE3a,
CpaBHCHHS, KIACCU(PUKAUU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJIOTHYCCKUX TOHATHH
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTpeeNaTh LEeIH NAeATEIbHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPHH HX JOCTHUKEHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXkJIeHUS (MHIYKTUBHBIE, e TyKTUBHBIE, [10 aHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATH CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOT0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIeHNs] MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT0O3HAHUS;



UCIMOJIb30BaTh PAa3JIUYHble BUIBl ACATENBHOCTH IO IOJYYECHHIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOPa30BaTENbHOU NEATEIHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBJIATh LEJICHAIIPABJICHHBIM IMOMCK IEpPEHOCAa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAjaratb OPUTHMHAJIbHBIE IOAXOAbl M PELICHMS, CTaBUTbH
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALUIO pa3IUYHBIX BHJIOB U (HopM
IPECTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

dbopMynHpoBaTh 3ampoChl, NPUMEHSATH pa3IMYHBIE METOABI TPU TOWUCKE U OTOOpe
uHpopmaIuu, HeoOXO0AMMOM TSl BBIMIOJTHEHUS YU€OHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HBI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJeTh HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGOpMaUMK, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KU3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYTUX JIOACH, NPOSIBIATh YBAXHUTEIHHOE OTHOIICHNE K COOCCETHUKY M B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIMBUAYaJIbHONH pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JCHCTBUN, PACTIPENEIISATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJOI'0 YYaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOHMX
JICUCTBUAX M IOCTYNKAaX MO OTHOLIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jaydl B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEIIOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HAaHUU, TOCTOSITHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTENIBHBIX MPOILIECCOB, UX PE3YyIbTATOB U OCHOBaHMI, UCIOIb30BaTh MPUEMBI pediekcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsTHE Ce0N U APYTUX:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHUS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa o0ecriedeHre MpoPUIbHOTO 00yIeHHS 00yUYaromuXCs
O6uonorun. OHU BKJIIOYAIOT: crielupuyeckue 1ig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CLIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAaHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX, & TaKXKE B PEalIbHBIX
JKU3HEHHBIX CUTYaLUX.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTO npenmMeta «buonorusy» B 11 kaacce 1onxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PELICHUU BOIPOCOB
palMoHAIFHOTO MPUPOIOTIONB30BaHus, M B JOPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHHS K IPHPO/IE,
o0LIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpeAeTCHUS U
NOHMMAHUE CYIIHOCTH OCHOBOINOJArarmoluX OWOJIOTMYECKUX TEPMUHOB U MOHATUH (BHI,
sKocucTema, Ouocdepa), Omonorumueckue Tteopun (dBomronMoHHAas Tteopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MmyTsSX U HampaBICHUSIX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEPTun ), runoressl (runotesa «mupa PHK» V. T'unbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJAaMH HAyyHOIO IO3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpeHHe,
HaOII0/IeHUE, YKCIIEPUMEHT), CITIOCOOaMH BBISBJICHHS U OLIEHKH aHTPOTOTCHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE IPU3HAKU: BHUAOB, OHMOIr€OLEHO30B, SKOCHUCTEM H
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJITOMIATPUYECKOT0 ¥ CUMIATPUUIECKOTO BU000pa30BaHusl, BIUSHUS JIBIKYIIUX CHII DBOJIOIUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABIIMBATh B3aUMOCBSI3M MEXKY MPOLECCAMU 3BOJIIOIUH, JBUKYILIUMH CUITAMHU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHUE BBISIBIISTH OTJIMYUTEIbHBIE PU3HAKU )KUBBIX CHCTEM, TTPUCTIOCOOJICHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3Ei
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpYI,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH



COXPaHEHUs] MHOT0OOpa3usi BHIOB M JKOCHUCTEM KaK YCIIOBUSI COCYLICCTBOBAHUS MPUPOIBI H
4eJI0BCUECTBA;

YMCHUC pCIIaTh 6I/IOJIOI‘I/I‘-ICCKI/IC 3alavM, BBIABJIATD IPUINHHO-CIICACTBCHHBIC CBA3HU MCIKIY
UCCIICTyeMbIMH OMOJIOTMYECKMMH TPOLECCAMU U SIBICHUSIMU, JIeJIaTh BHIBOJBI U HPOTHO3BI Ha
OCHOBAHUH HOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIIOJHSThH JIA0OPATOPHBIC M NPAKTUYECKUE paboThl, COOIOAATh MpaBUIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMECHHE BBIIBUTaTh THIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
(hopMyInupys 11e1b UCCIIeI0BaHMs, aHATM3UPOBATH MOJYYCHHbBIC PE3YIbTAThI U JIETIaTh BHIBOJIBI;

yYMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIICIOBATEIbCKONH paboTe Mo OMOJIOTUH, SKOJOTHU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
HOJTy4YCHHBIC Pe3yJIbTaThl HA YYCHHYCCKUX KOH(EPEHIUIX;

YMCHUE OLCHUBATh THIOTE3bl M TEOPUH O MPOHCXOXKICHUU IKU3HH, 4YEIOBEKa U
YCIOBCYCCKUX pacC, O HNpUYIMHAX, MNOCICACTBUAX U CHOCOGaX npeaoTBpalICHUA FJIO6aJILHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBISITh OCO3HAHHBIH BBIOOP Oyayliel MpohecCHOHANBHOM e TeIbHOCTH B
obnact OUOJIOTUH, SKOJIOTUH, TIPUPOIOIIOIb30BAHIS, MEAUIIMHBI, ONOTEXHOJIOTHH, TICHXOJIOTHH,
BETCPUHAPUU, CCIIbLCKOI'O XO3$II>1CTB21, HI/IHIeBOI\/JI IMPOMBIIIJICHHOCTH, erIY6J'I$ITI) MMO3HABATEIILHBIN
UHTEPEC, HAIPABJICHHBI HA OCO3HAHHBIM BHIOOP MPOGECCUH U MPOJODKEHHE OMOJIOTHYECKOTO
00pa30BaHuUs B OPraHU3aLHUsIX CPEAHEr0 NPO(ECCHOHATIBHOTO U BBICLIEr0 00pa30BaHMsI.



TEMATHYECKOE INTAHUPOBAHHUE. 11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne (undposbie)
HanmMeHoBaHMe pa3/iejioB H TeM NPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
1 3apoKICHUE U PA3BUTHUE IBOJIIOIMOHHBIX 4 bubmuoreka [JOK
[PEACTaBACHHUN B OMOIOTHH https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
2 M ¢ 14 2
MIKPOSBOIORITL H €€ PE3yIIbTaTH https://m.edsoo.ru/7f41cc74
3 Makpo3BoIIO e€ pe3 a 6 Bubmiorexa LIOK
KpO3B us 1 bTaThl
P ot pesyl https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 I1 15 15
POMCXOXICHUE M Pa3BUTHE KU3HU HA 3emIie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IT — 10 1
POMCXOXK/ICHUE YEIOBEKAa — AaHTPOIIOTCHE3 https://m.edsoo.ru/7f41cc74
e} _
6 oprarmiswos n mazopramswennx crcren ] 05~ budmorerallOK
P oA pv ' https://m.edsoo.ru/7f41cc74
OKpY>KaloIen cpeaoi
bu6nmoreka [JOK
7 9 15
OpraiHsml i cpena obuTanus https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 C) i 9 0.5
KOIIOTH BHIOB H MOy ALK https://m.edsoo.ru/7f41cc74
bub OK
9 DKOJIOTHS COOOMIECTB. DKOJIOTUUECKUE CUCTEMBI 12 0.5 h':;pi?/(;rf.eezasg).ru 17f41cc74
bubmuoreka [JOK
10 b — 6
HoC(epa — rodankHas SKocHCTeMa https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
11 q 6
€II0BEK M OKPYKAKoLIas cpeaa https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 8
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IToypouHoe muIaHMpoBaHUue

11 KJIACC
Ne KouaunuyecTBO yacoB Jlara
JJIeKTPOHHBbIE U(POBHIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer  KoHTpoabH IMpakTuyeck H3YYEeHHU
pecypchl
n 0 ble paboThI ue padboTsbl b
bubmuoreka [{OK https://m.edso00.ru/863e9570
1 DBOJIIOLIMOHHAS 1 VYpox 37
teopus Y. [lapBuna https://resh.edu.ru/subject/lesson/5393/main/1
32001/
JIBroKyIye CUiIbl
2 SBOJIIOLIMH BHIOB 1 bubnmnorexa LIOK https://m.edsoo.ru/863ea20e
o Y. Jlapsuny
boproa 3a
3 ZZ;H;;T;:{T{TI{;E 1 bub6nuoreka IIOK https://m.edsoo.ru/863e9dad
. https://m.edso00.ru/863e9ed0
HNCKYCCTBCHHBIN
otbop
¢ omemeenon | 1 Ypor 40
https://infourok.ru/videouroki/35
TEOPHUH IBOJTIOLIHI
Oransl
IBOMOUHOMHOTO bu6nuoreka IIOK https://m.edsoo.ru/863e9cle
5 nporecca: 1
MHUKPO3BOIIOLHUS U
MaKpO3BOITIOLUS
[Momymstus — bubmuoreka IJOK https://m.edso0.ru/863e99c6
6 3JIeMEHTapHas 1 https://resh.edu.ru/subject/lesson/4949/main/1

CAnHUIa 3BOJIFOITUNA

19947/


https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson/5393/main/132001/
https://resh.edu.ru/subject/lesson/5393/main/132001/
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://infourok.ru/videouroki/35
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/main/119947/

3akoH
TeHETUYECKOTO
paBHOBecust JIk.
Xapnau, B.
Baiin6epra.
JlaGopaTopHnas
pabora
«Bp1siBIICHUE
W3MCHUUBOCTH Y
0cobeii 0THOTO
BUJIA»

0.5

DnemMeHTapHbIe
(hakTOpPHI IBOJIOLIUN

bub6muoreka [IOK https://m.edsoo.ru/863e9dad
https://resh.edu.ru/subject/lesson/5388/main/1
7613/

Dddexr

OCHOBATCJIA.

Dpdexr

OyTBIJIOUYHOTO
TOPJIBIIIKA

VYpoxk 42

10

Murpanuu.
N3onsuun
ITONYJISLIAN:
reorpaduyeckas,
Ouooruyeckast

11

12

EcrectBeHHbIi
otbop —
HaIpaBJISOINAN
(hakTOp IBOIOITUHN

[TonoBoit oT60p

bubmmoreka [{OK https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5388/main/1
7613/



https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5388/main/17613/

13

[TpucnocobaennocT
b OPTaHU3MOB KaK
pe3yibTar
MUKPOIBOIIOIHIH.
JlaGopaTopHas
pabora «M3yuenue
apomMop(h030B 1
WIMOAaNTalUN y
pacTeHui u
KUBOTHBIX)

0.5

bubmmorexa LIOK https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/5390/main/1
7698/
https://resh.edu.ru/subject/lesson/4950/main/4
7358/

14

IIpumepsl
MPUCIIOCOOTICHUN y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
(bu3noIOrNUECcKue,
OMOXHMMUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTopHas
pabota
«IIpucnocobnenus
OpPTaHU3MOB U UX
OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTH»

0.5

VYpok 44
https://resh.edu.ru/subject/lesson/5392/main/

15

Bun, ero kpurepun
U CTPYKTYpa.
JlaboparopHas
pabora «CpaBHEHHE
BUJIOB 11O

0.5

bu6mmoreka [IOP
https://content.edsoo.ru/lab/item/79/
https://resh.edu.ru/subject/lesson/4949/main/1
19947/



https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/5390/main/17698/
https://resh.edu.ru/subject/lesson/5390/main/17698/
https://resh.edu.ru/subject/lesson/4950/main/47358/
https://resh.edu.ru/subject/lesson/4950/main/47358/
https://resh.edu.ru/subject/lesson/5392/main/
https://content.edsoo.ru/lab/item/79/
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/main/119947/

Mopdonoruaeckomy
KPUTEPHUIO»

16

17

18

Crpykrypa BUJa
Bunoobpazoanue
KaK pe3yJbTar
MHUKPOIBOTIOIUN

CBs3b

MHUKPOSBOJOIUH U
SIMUICMHNOJIOINHN

Ypok 45
https://resh.edu.ru/subject/lesson/4949/main/1
19947/

19

Makpo3Bosronus.
ITaneonTomOrHYecK
HC MCTOAbI
W3Y4YCHUS
SBOJIIOIUN

bubmmoreka L{OK https://m.edsoo.ru/863e9cle
https://resh.edu.ru/subject/lesson/5391/main/1
19918/

20

Bbuoreorpaduieckn
€ METO/IbI U3yUCHHS
IBOJTIOLNU

21

OMOpHOJIOTHYECKHE
Y CpPaBHHUTEJIHHO-
Mopdonoruueckue
METOMBI H3yUCHUS
HBOJIIOLUH

22

MonekynsapHo-
FeHETUYECKHE,
OMOXHUMHYECKHUE U
MaTeMaTU4eCKHe
METO/bl U3yUYEHUS
SBOJIIOIUHU



https://resh.edu.ru/subject/lesson/4949/main/119947/
https://resh.edu.ru/subject/lesson/4949/main/119947/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5391/main/119918/
https://resh.edu.ru/subject/lesson/5391/main/119918/

23

Oo6mue
3aKOHOMEPHOCTH
3BOJIIOLIUA

https://resh.edu.ru/subject/lesson/4950/main/4
7358/

24

AnantuBHasg
paauanusi.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOLIMU

25

26

27

Hayunble runoressl
MIPOUCXOKACHUS
KU3HH Ha 3emMIie

Jlonayunblie
IIPEJICTaBICHUS O
3apOXKICHUM KU3HU

OCHOBHBIE 3TaIbI

HeOpFaHquCKOﬁ
9BOJJIOINH

bubmmoreka L{TOK https://m.edsoo.ru/863ea5a6

bub6muoreka IIOK https://m.edsoo.ru/863ea5a6

28

T'umoressl
3apOXKIACHUS KU3HU

bu6mmorexa [IOK
https://content.edsoo.ru/lab/item/78/

29

Ucropus 3emnu u
METOJBI €€
U3Y4YEHHUS.
JlaboparopHnast
pabota «3ydyeHnue
Y OIIUCaHUuE
HCKOIIaeMbIX
OCTaTKOB JIPEBHUX
OpPraHU3MOB»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863ea8bhc
https://m.edso0.ru/863eabbe



https://resh.edu.ru/subject/lesson/4950/main/47358/
https://resh.edu.ru/subject/lesson/4950/main/47358/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://content.edsoo.ru/lab/item/78/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be

HauanrnHbIie 3Tanbsl

https://resh.edu.ru/subject/lesson/3885/main/2

30 OpraHUYEeCKON 20131/
SBOJIFOIUHN
https://interneturok.ru/lesson/biology/11-
31 DBOJIIOIUS klass/bistoriya-razvitiya-zhizni-na-
9YKapHOT zemlebl/istoriya-razvitiya-zhizni-v-arheyskuyu-i-
proterozoyskuyu-eru
OCHOBHBIE 3TaIbI
3BOJJIKOIINN
PacTUTEIBHOTO VYpok 51
MuUpa. https://interneturok.ru/lesson/biology/11-
32 [TpakTuyeckas 0.5 klass/bistoriya-razvitiya-zhizni-na-
pabora «3ydenue zemleb/istoriya-razvitiya-zhizni-v-
0COOEHHOCTEM paleozoyskuyu-eru-ch-1
CTPOCHUS paCTCHUM
Pa3HBIX OTACIIOB»
Ypok 51
OCHOBHBIE 3TaIlbI https://interneturok.ru/lesson/biology/11-
33 SBOJTIOLIMH klass/bistoriya-razvitiya-zhizni-na-
’KMBOTHOTO MHpa zemleb/istoriya-razvitiya-zhizni-v-
paleozoyskuyu-eru-ch-2
OBOIIOIHS
KUBOTHBIX. https://interneturok.ru/lesson/biology/11-
IIpakTnyeckas klass/bistoriya-razvitiya-zhizni-na-
34 pabota «M3yueHue 05 zemlebl/istoriya-razvitiya-zhizni-v-
0COOEHHOCTEH mezozoyskuyu-eru-ch-1
CTpPOCHUSA ] _
103BOHOUYHBIX https://interneturok.ru/lesson/biology/11-

JKHUBOTHBIX»

klass/bistoriya-razvitiya-zhizni-na-



https://resh.edu.ru/subject/lesson/3885/main/270131/
https://resh.edu.ru/subject/lesson/3885/main/270131/
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-arheyskuyu-i-proterozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-arheyskuyu-i-proterozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-arheyskuyu-i-proterozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-arheyskuyu-i-proterozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-paleozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-1
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-2

zemleb/istoriya-razvitiya-zhizni-v-

mezozoyskuyu-eru-ch-2

https://interneturok.ru/lesson/biology/11-
klass/bistoriya-razvitiya-zhizni-na-
zemleb/razvitie-zhizni-v-kaynozoyskuyu-eru

35

PazButHe xu3Hu Ha
3emiie 10 3paM U
nepuoiam

bubmuoreka LIOK https://m.edsoo.ru/863eatbe

36

37

38

39

40

MaccoBsie
BbIMUPAHUSA —
JKOJIOTHYCCKHE
KPU3HCHI POULIOTO

CoBpeMeHHbII
9KOJIOTHYECKUI
KpU3HC, €TO
O0COOCHHOCTH

CoBpeMeHHas
cucTema
OpPraHUYECKOTO
MIPOIILIOTO
OcHOBHBIE
CUCTeMAaTUYEeCKUE

TPYTIIBI
OpPraHHU3MOB

AHTpOIONOrus —
HayKa O 4eJIOBEKe

bu6nuoreka IIOK https://m.edsoo.ru/863ea48e

VYpok 54, 55

41

PasButne
MIPEACTABICHUH O

bu6mmoreka [{TOK https://m.edsoo.ru/863eac2c



https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/istoriya-razvitiya-zhizni-v-mezozoyskuyu-eru-ch-2
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/razvitie-zhizni-v-kaynozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/razvitie-zhizni-v-kaynozoyskuyu-eru
https://interneturok.ru/lesson/biology/11-klass/bistoriya-razvitiya-zhizni-na-zemleb/razvitie-zhizni-v-kaynozoyskuyu-eru
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

MIPOUCXOKIACHUU
YelioBeKa

https://resh.edu.ru/subject/lesson/4951/main/1
07500/

42

43

44

45

Mecto yenoBeka B
cucTeMme
OpPraHUYECKOTO
MUpa.
JlaGopaTopHas
pabora «3yuenue
0COOEHHOCTEH
CTPOCHHUSI CKelleTa
YeIIOBEKa,
CBSI3aHHBIX C
MIPSIMOX OKJICHUEM»

JIBroKyIme CUiIbl
aHTPOINOTEeHE3a

CooTHonIeHHE
OMOJIOTUYECKUX U
COILIMAITBHBIX
¢bakTopoB B
aHTPOTIOTCHE3e

OCHOBHBIE CTaINU
aHTpoOToreHe3a

0.5

Ypok 53

bu6muoreka IIOK https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/4951/main/1
07500/

https://resh.edu.ru/subject/lesson/3906/main/1
61179/

46

47

IlanmeoreneTuka u
IaJIEOr€HOMHUKA

OBOITIOLINA
COBPEMEHHOTO
YyeJIoBeKa



https://resh.edu.ru/subject/lesson/4951/main/107500/
https://resh.edu.ru/subject/lesson/4951/main/107500/
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/4951/main/107500/
https://resh.edu.ru/subject/lesson/4951/main/107500/
https://resh.edu.ru/subject/lesson/3906/main/161179/
https://resh.edu.ru/subject/lesson/3906/main/161179/

48

49

50

Yenoseueckue
pacsbL.
[IpakTuueckas
pabora «3yuenue
9KOJIOTMYECKUX
aJanTainuii
YEJI0BEKa
MexIucuuIiInHapH
bI€ METO/IbI
aHTPOMOJIOTUHI

3apoxaeHue u
Pa3BUTHE FKOJIOTHH

bubmmorexa LIOK https://m.edsoo.ru/863eaea2
0.5 https://resh.edu.ru/subject/lesson/3906/main/1
61179/

51

MeTobI DKOJIOTHH.
JlaGopaTopnas
pabora «M3yuenune
METOH0B
DKOJIOTHYCCKUX
HUCCIIEAOBaHUI»

0.5

52

3HaueHue
JKOJIOTHYECKUX
3HAHUU IS
YyeJIoOBeKa

53

54

DKOJIOTUYECKUE
(bakTopbl

AOuornueckue
¢daktopsl. CBeT Kak
SKOJIOTUYECKUI

(dakTop.
JlaboparopHas

bub6mmoreka [IOK https://m.edsoo.ru/863eafec

bubmmoreka [{OK https://m.edsoo.ru/863eb10e
VYpok 58

0.5



https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/3906/main/161179/
https://resh.edu.ru/subject/lesson/3906/main/161179/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

55

pabora
«Brp1siBCHUE
MIPUCIIOCOOICHU I
OpPraHU3MOB K
BIIUSTHUIO CBETa»

Aluotnueckue
(hakTopHI.
Temmneparypa kax
3KOJIOTHYECKU I
(bhakTop.
JlaGopaTopnas
pabora
«Bp1siBICHUE
MIPUCIIOCOOICHHIA
OpPraHU3MOB K
BIIUSTHUIO
TEeMIIEPaTyphI»

0.5

56

AobGuoruueckue
(bakTopsbI.
BnaxHocTh Kak
SKOJIOTUYECKHU U
¢axrop.
JlaGopaTopHas
pabota
«AHaTOMHUYECKHE
0COOCHHOCTH
pacTeHuit u3
Pa3HBIX MECT
00UTaHUI»

0.5



57

Cpenbl oOuTaHus
OpTraHu3MOB

bubnuoreka [IOK https://m.edsoo.ru/863eafec

58

59

buosornueckue
PUTMEI

Kuznennoie Gopmbl
OpraHu3MOB

60

buornueckue
(hakTopsI

bubmuoreka [{OK https://m.edsoo.ru/863eb348

61

3HayeHue
OMOTHYECKUX
B3aNMOICHCTBUI
JUTSL CYIIIECTBOBAHUS
OpPraHHM3MOB B cpejie
o0uTaHUA

62

OKOJIOTUYECKHE
XapaKTePUCTUKH
TTOTTYJISIITH

63

OCHOBHEBIE
MOKa3aTeun
HOHy.]'ISIIII/II/II
YHUCJICHHOCTD,
IJIOTHOCTb,
BO3pacTHas U
MOJIOBAsi CTPYKTypa

64

OcHOBHBIE
MMOKa3aTeun
HOHYJ'ISIIII/II/IZ
POXKIaeMOCTb,
MPUPOCT, TEMIT



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348

pocTta, CMCPTHOCTD,
MUT'paln

65

66

67

68

69

70

71

DKoJioruueckas
CTPYKTYpa
MOMYJISALIUA
Jnnamuka
MOMYJISIITAN U €€
peryusuus
Kpussie pocta
YUCJIIEHHOCTHU
MONYJISILUH.
Kpusbie
BBIKUBAHUS

DKoJioruueckas
HUIIIa BUJIA.
JlaGopaTopHas
pabota
«IIpucnocobienus
CEMsIH PaCTeHUH K
pacceneHuIo»

Bun xak cucrema
MOIMYJSALHAN
3aKOHOMEPHOCTH
MOBEICHUS U

MU paLHi
JKMBOTHBIX
Coo0111ecTBO
OpraHu3MOB —
OHOIIEHO3

0.5

bubnrorexa I{OK https://m.edsoo.ru/863eb46a



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

DKocucremMa Kak

bubnuoreka [IOK https://m.edsoo.ru/863eb46a

72 OTKpBITAs CHCTEMA https://resh.edu.ru/subject/lesson/4953/main/1
05426/
Kpyrosopor bubmuoreka [JOK
73 :zz;erj; : HOTOK https://content.edsoo.ru/lab/item/80/
https://infourok.ru/videouroki/49
OKOCUCTEME
bubmuoreka [{OK https://m.edsoo.ru/863eb5fa
OcHoBHBIE . . .
72 HoKa3ATeI https://mfourok.rUIV|de9urok|/54 .
KOCHCTOML https://resh.edu.ru/subject/lesson/4953/main/1
05426/
75 JKoiorueckue bubmmnorexa LIOK https://m.edsoo.ru/863eb5fa
ImrupaMubl
N3menenus
76 co001EecTB — bubmmorexa LIOK https://m.edsoo.ru/863eb5fa
CyKIECCUU
[IpupoaHbie
9KOCHUCTEMBI. https://interneturok.ru/lesson/biology/11-
77 DKOCHCTEMBI 03€p U klass/osnovy-ekologii/vzaimodeystvie-
peK. DKOCUCTEMBI organizma-i-sredy-ekosistemy-biogeotsenozy
MOpEN U OKEaHOB
[IpupoaHbie
OKOCHUCTEMBI.
78 DKocucTeMsl TyHJIp,
JIECOB, CTEMEH,
IMYCTBIHb
79 AHTpPONIOT€HHBIE

O9KOCHCTEMbI



https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/4953/main/105426/
https://resh.edu.ru/subject/lesson/4953/main/105426/
https://content.edsoo.ru/lab/item/80/
https://infourok.ru/videouroki/49
https://m.edsoo.ru/863eb5fa
https://infourok.ru/videouroki/54
https://resh.edu.ru/subject/lesson/4953/main/105426/
https://resh.edu.ru/subject/lesson/4953/main/105426/
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/vzaimodeystvie-organizma-i-sredy-ekosistemy-biogeotsenozy
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/vzaimodeystvie-organizma-i-sredy-ekosistemy-biogeotsenozy
https://interneturok.ru/lesson/biology/11-klass/osnovy-ekologii/vzaimodeystvie-organizma-i-sredy-ekosistemy-biogeotsenozy

80

81

82

YpO03KOCHCTEMBI.
[IpakTuueckas
pabora «3yuenue
U ONHCaHue
ypOO3KOCUCTEMBI»

3aKOHOMEPHOCTH
dhopMupoBaHHS
OCHOBHBIX
B3aMOJEUCTBUI
OpPraHHU3MOB B
IKOCHUCTEMAX

MexaHu3MBbI
BO3/ICUCTBUA
3arpsi3HCHU I
pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM
, OPTaHU3MEHHOM,
MOMYJIAIIMOHHOM U
9KOCHCTEMHOM
YPOBHSIX

0.5

https://infourok.ru/videouroki/49

https://interneturok.ru/lesson/biology/11-
klass/vzaimodeystvie-cheloveka-i-
prirody/vozdeystvie-cheloveka-na-prirodu-v-
protsesse-stanovleniya-obschestva

83

84

85

buochepa —
oOmerianeTapHas
000104Ka 3emMan

VYuenue B. 1.
BepHazackoro o
ouocdepe
3aKOHOMEPHOCTH
CYIIECTBOBaHUS
o6uochepsl

bu6nuoreka IIOK https://m.edsoo.ru/863ebb5e

bubmoreka [{OK https://m.edsoo.ru/863ebd16

https://resh.edu.ru/subject/lesson/5394/main/11
9108/



https://infourok.ru/videouroki/49
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
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https://resh.edu.ru/subject/lesson/5394/main/119108/
https://resh.edu.ru/subject/lesson/5394/main/119108/
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30HaJIBHOCTD
ounochepsl.
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OCHOBHBIE OMOMBI
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. https://infourok.ru/videouroki/53

88 YcToYnBOCTE

orocdepsl https://www.youtube.com/watch?v=z eAJ1GS
alw
DKOJIOTUYECKHE
89 KPHU3HCHI U UX
HquHHH
. https://interneturok.ru/lesson/biology/11-
Bo3znerictBue ) ) .
klass/vzaimodeystvie-cheloveka-i-

90 4yeJj0BeKa Ha ) - .

prirody/vozdeystvie-cheloveka-na-prirodu-v-
ouochepy .

protsesse-stanovleniya-obschestva
AHTpOIIOTeHHOe https://interneturok.ru/lesson/biology/11-

01 BO3/IEMCTBUE HA klass/vzaimodeystvie-cheloveka-i-
PacTUTENbHBINA U prirody/vozdeystvie-cheloveka-na-prirodu-v-
KUBOTHBI MHUP protsesse-stanovleniya-obschestva

92 Oxpana mpupoabI
@)

93 CHOBHDIC bubnuoreka IJOK https://m.edsoo.ru/863ebale

MIPUHIIHIIBI
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https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
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https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
https://interneturok.ru/lesson/biology/11-klass/vzaimodeystvie-cheloveka-i-prirody/vozdeystvie-cheloveka-na-prirodu-v-protsesse-stanovleniya-obschestva
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https://m.edsoo.ru/863eba1e
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O06o00611eHuE 110
TEMeE
«MHUKPOIBOIFOLIHS
U €€ pe3ysIbTaThl»

bubmmorexa LIOK https://m.edsoo.ru/863ebale
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O06o00611eHuE 110
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

buonorwus, 10 knacc/ Beicorkas JI.B., Aeivimun I'.M., PyBunckuii A.O. u apyrue; mos
penakuueit [llymuoro B.K., [Ipimimuna I'.M., AknronepHoe o0miecTBo «M31aTenbeTBo
«IIpocserenune»

[Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap. /Ilox pen. Ilaceunnka B.B.//buonorus.
ba30BbIil ypOBEHB

buonorwus, 11 knacc/ bopoaun [1.M., Jpmviui I'.M., Cabmuna O.B. u npyrue; moj penaxiueit
[ymuoro B.K., JIpmvmuma I'.M., AkunonepHoe o6miectBo «M3narensctBo «lIpocBemenne»
buonorus, 11 xnace/ A.B. Tepemos, P.A. IlerpocoBa — «MHeMO31Ha

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
®omuna T. T. buonorusa. Mertonnueckue pekomeraanun. 10—11 kiaccel. YrayOaeHHBII
ypoBeHb - M., «IIpocsemenne»

Heiviui .M., Ca6nuna O.B., Beiconkas JI.B., bopoaun I1.M. buonorus. [Tpaktukym. 10-11
kiaccsl - M., AO «M3natenscrBo «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1.1Knacc https://www.yaklass.

2. ®oxkcopx https://[foxford.ru

3. Pemry ' A https://sdamgia.ru/

4. Uudoypox Buneo infourok.ru https://iu.ru/video-lessons?klass
5. POUI https://resh.edu.ru/

6. https://interneturok.ru/lesson/biology/

7. https://edsoo.ru/

8. OTkproIThIM Oank 3amanuit UIN

https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A7A2BE4


https://edsoo.ru/




