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IHHOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebHOMY nipeamety "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPETHETO
obmero obpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 oOpazoBanun B Poccuiickoit ®enepaunny, OI'OC COO, Kouuenuuu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX IMOJIOKEHHH (enepanbHOi paboueil mporpaMmbl
BOCIIUTaHMSL.

VueOnsiii npenmer «buonorus» yriyonéaHoro ypoBHs wusydeHus (10-11 xiaccer)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IpeIMeTHOH oOnactu «EcTecTBEHHO-Hay4HbIE IPEIMETHD».
Cornacno monoxenusim OI'OC COO mnpoduibHble ydeOHbIE TNPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu o0ydeHus: Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHMM OOLIMM, CpelIHUM MPO(PECCHOHAIBHBIM U BBICIIMM OOpa3zoBaHueM. B To ke Bpems
KaX/IbI M3 3TUX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha MPHUOPUTETHOE PEIICHHE
00pa30oBaTeNIbHBIX, BOCIUTATENBHBIX U PAa3BUBAIOIIMX 3aJ1a4, CBSI3aHHBIX C NpOQOpHEHTAIHeH
o0yJaromuxcss W CTUMYJHPOBAaHMEM HWHTEpeca K KOHKPETHOHW 00JacTh HAy4YHOTO 3HaHUS,
CBSI3aHHOI'O C OWOJIOTHEH, METUIMHOM, 3KOJOrMed, IMCUXOJIOTHEH, CIOPTOM HJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yueObHomy npenmety "buonorusa" naér npeacraBieHue o LEIU U 3afadax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriryoJéHHOM ypOBHE, ONpPeAEseT 00s3aTelbHOoe
(MHBapMaHTHOE) MPEIMETHOE COJepKaHHE, €ro CTPYKTypUpOBaHHME IO paszeiaM U TeMmawm,
pacrpenenenue o KjiaccaM, peKOMEHIyeT T0CIeJ0BATEIbHOCTh U3Y4YeHHUs y4eOHOTO MaTeprasa
C Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Yy4eOHOro npoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMoj0ruu peaiv3oBaH MPUHLIHKIL
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 00IIero oopa3oBaHus,
Onmaromapss 4eMy [pPOCMAaTPUBAeTCSl  HANpPABICHHOCTh HAa  IOCIEAYyIOLIee  pa3BUTHE
OMOJIOTHYECKUX 3HAHUM, OpPHUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUSI, IPEJICTABICHUH O 310pOBOM 00pase *KU3HU, Ha
BOCIIUTaHHE OEpeKHOro OTHOIIEHUS K OKpy’Karolled mnpuponHoi cpexe. B mporpamme mo
OMOJOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH YyueOHoro mnpeamera «buonorus» B peanuszanuu
tpeboBanuit ®PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM, METAlPEIMETHBIM U TNPEIMETHBIM
pesynpTaraM oOydeHHWss W B (OPMHPOBAHWH OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEILHOU
JIeSITebHOCTH O0YyYaroIuXcs 10 OCBOEHHUIO COJIepXKaHMs OMOJIOTMYEeCKOro oOpa3oBaHUS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacUIMpeHue U yriayOneHue 3HaHui
oOyyaromuxcss O JKMBOM TPUPOAE, OCHOBAX MOJEKYJISIPHOM M KJIETOYHOH Ouosoruwy,
HMOpHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKHU, CEJEKINH, OMOTEXHOJOTUH, IBOJIOLHUOHHOTO
YUEHUS U SKOJIOTHH.

N3yuenne yuebHOro mpenmera «buonorus» Ha yriryOjJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJATrOTOBKY OOyYaromuxcs K TOCIEIYIOUeMy MOJyYeHHIO OHMOJIOTHYECKOro oOpa3oBaHMS B
By3ax M OpraHM3alMsaX CpeAHero npodeccruoHaabHOro oopasoBanus. OCHOBY €ro coJep>KaHus
COCTaBJIIET CUCTEMa OHMOJOTMUYECKUX 3HAHWU, MOJYUYEHHBIX MPH HU3YUYEHHH OO0YYaroIIUMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/leoB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHMA MOIy4arOT pa3BUTHeE. Tak, pacIIMPEHbl U YTIyOJIeHbI
OWoyoTHYecKHe 3HAHWUS O PACTEHUSX, JKUBOTHBIX, TpHOax, OakTepusx, OpraHU3Me YeJOBeKa,
OOMINX 3aKOHOMEPHOCTAX KHU3HH, JTOTOJHUTEIHHO BKJIIOUEHBI OMOJIOIMYECKHE CBECHUS



MPUKIIAJHOTO U IMOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIIOIb30BATh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccuu. Bo3mokHa Takke MHTErpanusi OMOJOrMYECKHX 3HAHUN C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MOTYYCHHBIMU O0YYAIOIIUMUCS MIPU U3yUYEeHUU (DU3UKHU, XUMUU,
reorpadgun U MaTEMATHKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mpeamery "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbl K H3ydeHHIo Ouosnoruu. COriacHO MM, H3Yy4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTE€pPHbIE AJIs )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emie, COXpaHeHUsi OHOJIOTMYECKOTO pa3zHooOpas3us
wianetsl. Tak, B 10 kiacce M3y4aroTcs OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OHOIOruy,
SMOPUOJIOTUH U OUOJNIOTMH PA3BUTHSA, TEHETUKU U CENEeKIIUU, OMOTEXHOJIOTUH U CHHTETUYECKOM
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HAHUA OOYYarOIIUXCS TO OOTaHWUKE, 300JI0TUH, AHATOMHH,
¢uznonoruu yenoseka. B 11 kimacce u3yyarorcs 3BOJIIOIUOHHOE YYE€HHE, OCHOBBI SKOJIOTHH U
yaeHue o buocdepe.

VYuebublii mpenver «buomorus» mnpu3BaH 00eCHEUYUTh OCBOCHHE OOYYArOIIUMHUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, WJCH, NPUHLIMIIOB M TPaBWJ, JEKalMX B OCHOBE
COBPEMEHHOI €CTECTBEHHO-HAy4YHOM KapTHHbI MUpPA, 3HAHUH O CTPOCHHUU, MHOTOOOpasuu M
OCOOCHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJISIIUUA, OWUOIEHO03a, SKOCUCTEMbI, O BBIIAIOIIUXCS
HAYYHBIX JOCTHUKCHHSX, COBPEMEHHBIX HCCIIEIOBAaHUSIX B OHUOJOTMM, MPHUKIAJHBIX acleKTax
Ouonornueckux 3HaHWi. [ pa3BuTHA M NOAJEpXKaHUS MHTEpeca oO0ydaroumxcs K Onosioruu
HapsIIy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJIEPKaHUU MPOTpaMMbl IO
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHS W Pa3BUTHS TOW WJIM HHOU
o0nacTu OMONOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apYyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHUIINX
OMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Lenp u3yuenus yue6Horo npeamera «buonorus» Ha yriyonéHHOM YpOBHE — OBIIaJICHHE
00y4JalImUMHUC 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHMU3allMd >KUBBIX CHUCTEM
pasHOro paHra v NpuoOpeTeHre YMEHHUH UCMOIb30BaTh 3TH 3HAHUS B (DOPMUPOBAHMM MHTEpEca
K omnpenenéHHoN o0macTu npodecCuOHAIBHONU ACATENHHOCTH, CBA3AHHON ¢ OMOJOTHEH, WIH K
BbIOOpY yueOHOT0 3aBe/IeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30oBaHuUs.

JlocTukeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriiyOJ€HHOM YpPOBHE
o0ecreunBaeTcs pelIeHrueM celyroIuX 3a1au:

OCBOCHHE  OOYYAIOIMUMHUCS  CUCTEMbl  OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUsAX, KOHLEMIUAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBHJaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpPa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIETKa, OpraHu3M, MOMYJISILUs, BU],
O6uoreonieHo3, Ouocdepa); O BBIJAIOIIMUXCS OTKPHITUAX M COBPEMEHHBIX MCCICIOBAHUAX B
OMOJIOTHH;

O3HAaKOMJIEHHE  OOyyarommxcs C  MeToJaMH  [O3HAaHUS  JKUBOM  IPUPOJIBIL:
UCCIIEIOBATEILCKUMH METO/IaMH OMOJIOTHYECKUX HayK (MOJIEKYJSPHOM M KJIETOUYHOW OMOJIOTHH,
HMOpHOJIOTHN U OWOJIOTUH Pa3BUTHUS, TEHETUKU U CEJEKIUU, OMOTEXHOJOTUU U CUHTETHYECKON
OMoJIOTHH,  TMAaJEOHTOJOIMH, OJKOJOTHM); METOAAMU  CaMOCTOSTENIBHOTO  MPOBEACHUS
OMOJIOTHYECKUX HCClIeloBaHuil B ja0oparopun U B mpupoje (HaOmrojeHue, H3MEpeHue,
HKCIEPUMEHT, MOJETUPOBAHNUE);

OBJIaJIeHHE OOYYaIOLIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOJuTh, aHAJIMW3UPOBATh U
UCIOJIb30BaTh OMOJIOrHYECKYI0 HH(OPMAINIO; MOJIb30BaThCsl OMOJIOTHUECKOW TEPMUHOJIOTUEH U
CUMBOJIMKOW;  yCTaHABIMBaTh CBA3b MEXKIY pa3BUTHEM OHOJOTMM U  COLHUAIbHO-
HKOHOMHUYECKUMH U 3KOJIOTHYECKHMMHU MpoOIeMaMu YeJIOBEUECTBa; OLIEHUBATh MOCIEICTBUS



CBOCH JCATENHHOCTH 10 OTHOIICHHWIO K OKPYKAIOIIEH NPUPOJHON cpene, COOCTBEHHOMY
30pPOBBI0 M 3J0POBBI0  OKPY)KAIOLIMX JIO/eH; OOOCHOBBIBATH M COOJIOJATH  MEPHI
npoduIakTUKU UHQEKIMOHHBIX 3a00J1eBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U oOecreyeHus
0€301aCHOCTH COOCTBEHHOM XU3HENEATENILHOCTH B YPE3BBIYAHHBIX CUTYAIUSIX HPUPOAHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAy4HbIE OTKPBITHUS B 0OJACTH
OuoJjioruu;

pa3BuUTHE y O0YYaIOUIMXCS MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEOBAaHUSIMU B OHOJIOTHUH,
pelaeMbpIMH €10 MPOoOJIeMaMH, METOJOJIOTHEH OHWOJIOTHYECKOTO HCCIICAOBAHUS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX MCCIEIOBAaHUM, peElIeHUusT OWOJIOTHUYECKUX 3ajad, MOJEIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCHHUTAHHE Y OO0YYaIOUIMXCs IIEHHOCTHOI'O OTHOIIEHUS K UBOW MPUPOJE B LIEIOM U K
OTHCNbHBIM €€ OOBEeKTaM | SBJICHHUAM; (OPMHPOBAHUE DSKOJIOTMYECKOH, TI'C€HETUYECKOM
rPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEACHHUS B MPHUPOJAE; MHTErPAllMU €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npruoOpeTeHre 00yJarIUMHUCI KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOONOIH30BAHUH
(cobmroneHue TMpaBWJI TOBEJICHUS B TMPUPOJIC, OXPaHbl BHJIOB, SKOCHCTEeM, Ouocheps),
COXPAaHEHUU COOCTBEHHOTO 3/I0OPOBBS M 3JI0POBbS OKPYKAIOIIUX JIOJACH (COOMIOAeHUs Mep
npodunaktuku  3aboneBaHuid, oOecriedeHHe  OE30MaCHOCTH  KH3HEACITCILHOCTH B
Ype3BBIYANHBIX CUTYALUAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOrNYEeCKNX 3HAHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/IaHH€ YCJOBMM JJii OCO3HAHHOTO BbIOOpPa OOYy4YaIOIIUMUCS HHIWBHIYaTbHOM
00pa3oBaTeNbHOW  TPAaeKTOPHH, CIOCOOCTBYIOUICH MOCIEIymEeMY NpopecCHOHATHLHOMY
CaMOOMPEIEIICHUI0, B COOTBETCTBUM C HHJIWBHUIYaNbHBIMH HHTEpECaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yuClIO 4YacoB, OTBEIEHHBIX HAa M3Yy4YEHHE OHMOJIOTMH Ha YIIIyOJEHHOM YpOBHE
cpeanero obimero obpasoBanms, coctaBmsieT 204 gaca: B 10 xmacce — 102 uaca (3 uwaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B HeIemIO).

OTb6op opraHu3alMOHHBIX (OpM, METOJOB H  CPEACTB OOy4YeHHs OHOJOTHUHU
OCYIIECTBIISIETCS ¢ YUYETOM CHEHU(PUKU €0 COJEp>KaHUs M HAMPaBIEHHOCTH Ha MPOJOHKEHUE
OHMOJIOTHYECKOTO 00pa30BaHMs B OPraHU3AIMAX CPEeTHEr0 MPOPECCHOHATBHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM TPU OOYYEHHWH OWOJIOTHH Ha YTIyOJEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE Ja0OpAaTOPHBIX U TMpaKTUYecKuX pador. Takke ydacTue OOydYaroIIUXCsS B
BBIITOJIHEHNH  TMPOEKTHBIX W y4eOHO-HCCIIEIOBATENICKAX — paboOT, TeMaThka KOTOPBIX
OTIpe/IeNIAeTCS y4YUTENIeM Ha OCHOBE HMMEIOIIMXCS MaTepuaibHO-TEXHUUYECKUX PECYypCOB H
MECTHBIX IIPUPOTHBIX YCIIOBHH.



COIEPKAHUE OBYYEHUSA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIACIIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBoi arrecrauuu (I'A).

Tema 1. Buosorus kak Hayka

CoBpemeHnHass 6uoyIorusi — KOMILIGKCHAs Hayka. Kparkas ucTopusi pa3BUTHSI OMOJIOTHH.
buonornueckue Haykd M H3ydaemble UMH MpoOsieMbl. DyHIaMEHTANIbHbIC, MPUKIAJHBIE U
IIOMCKOBBIE HAYYHbBIE CCIIE0BAHNS B OMOJIOTUH.

3HaueHue Ouosiorud B (OPMUPOBAHHWU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouosorueid. 3HaueHHe OWONOTHM B  IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdemMoHCcTpaunu

[Toptpersr: Apuctotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mengens, B. WU. Bepuanckuii, W. II. [TaBno, . WM. Meunukos, H. 1. Basunos, H. B.
Tumodees-PecoBckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTMMU HaykaMm», «CHucreMa OMOJOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl H UX U3yUeHHE

JXKuBble cucTembl Kak npeaMeT u3ydeHusi onongoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIOXKHOCTh U YIHOPSAJOUYEHHOCTD
CTPYKTYpbI,  OTKpPBITOCTb, = CAaMOOPTaHM3allMs, CaMOBOCIPOM3BEIECHUE, Pa3IpakKUMOCTbh,
MU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd HKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIH,
OpraHU3MEHHBIM, MONYJISILIMOHHO-BUJIOBOM, 9KOCHCTEMHBIN (OMOreoneHOTUYECKHIT ),
6uocdepusbiil. Ilpoueccsl, mpoucxosmue B KUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOTO.
Kuzsp kak popma cymectBoBaHusl MaTepun. Hayku, usyvaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLNN.

Nzyuenue xuBbIXx cucteM. Meroasl Ouosornueckoir Hayku. HaOmroneHue, maMmepeHue,
AKCIEPUMEHT, CHUCTEeMaTh3anus, MeraaHanu3. [loHsTHE O 3aBUCHUMOW MW HE3aBUCHMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. [loctaHoBka um mposepka runore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ JocTOBEpHOCTh. Pa3dpoc B Oronornueckux JaHHbIX. OlLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE NpPU3HAKM KU3HM», «DBHOJIOrMYECKHE CHUCTEMBD,
«CBo¥icTBa )XKMBOM MaTepum», «Y pOBHU OPraHU3aLUU )KUBOU NPUPOB», «CTpOeHNE )KUBOTHON
KIeTKn», «TKaHM  JKUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienosy», «buochepa», «MeToapl U3yueHUs KUBOU TPUPOIIHD.

O6opynoBanue: 1ab0paTopHOE 00OPYAOBAHKE JIJIsl TPOBEICHHS HAOIIOICHUM, N3MEPECHUH,
IKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcrnonp30BaHHE PA3IMYHBIX METOJOB IPH H3YYEHUU JKHBBIX
CUCTEM.

Tema 3. BuoJiorusi KJIeTKu



Knerka — cTpykTypHO-()yHKIIMOHAIbHAs €JUHMLA >KUBOTO. VICTOpPHUS OTKpBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OcCHOBHBIE NOJI0KEHUS COBPEMEHHON KIIETOYHOU TEOPUHU.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMM: MMKpPOCKOIUS, XpomaTorpadus,
anekTpodope3, METOA  MEYEHBIX aToMOB, auddepeHnuanbHoe  HeHTpUuyrupoBaHue,
KyJIbTUBUPOBaHHUE KIIETOK. M3yuenue ukcuposanHvix Kiemox. DIEKTPOHHAasT MHKPOCKOIIHS.
Konghoxanvnas muxpockonusa. Bumanvhoe (npudicusnennoe) uzyueHue Kiemox.

JemoHcTpaunu

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

Tabmuis! u cxeMbl: « CBETOBOM MUKPOCKOI», « DIEKTPOHHBIA MUKpOCKOI», «McTopus
pa3BUTHS METOJIOB MUKPOCKOIIUY.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPETIapaThl PACTUTENbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «/I3ydeHne METOI0B KJIETOYHOUM OHMooruu (xpomaTtorpadus,
anekTpodopes, nuddepenunanbHoe neHTpudyruponanue, [ILP)».

Tema 4. XumMu4eckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHThI. Boja u €€ ponb
KaK pacTBOPUTENS, peareHTa, y4daCcTHE€ B CTPYKTYPHUPOBAaHUM KIIETKH, TEIUIOPETYJIALHNH.
MuHepanbHble BeLIeCTBa KJIETKH, UX Onosiorndyeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KIETKU. buonornyeckue noiaumepsl. beiaku. AMMHOKHCIOTHBIN

cocraB 0enkoB. CTpyKTypsl 6€TKOBOM MOIeKy:bl. [lepBruHas cTpykTypa Oenka, menTuHast
cBs13b. Bropuunas, TpetuuHasi, yeTBepTUUHasl CTpYKTYphbl. [lenarypanus. CBolicTBa O€nKoB.
Knaccugukarus 6enkoB. bruonornyeckue pynkumuu 6eixoB. [lpuonsl.

VYraeBoasl. MoHocaxapuabl, AMCAXapHJibl, OJMrocaxapuisl M moiucaxapuabl. OOmmii
IUIaH CTPOEHUsT W (PU3MKO-XMMHMUYECKHE CBOICTBa YyriieBoAoB. buonormueckue QyHkumuu
YTJIIEBOJIOB.

Jlumunel.  TuppodunbHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — aunuaos.
Tpurnunepunsl, pochonunuiel, BOCKH, creponibl. buongornueckue ¢pyHkuuu aunuaos. Oomue
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CamMO3aMbIKaHHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HykienHoBbIX KuciaoT. HykneoTuasl.
[Tpuniun kommiementapHoctu. [IpaBuno Yapragda. Crpykrypa JJHK — nBoiiHas crupais.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunpt PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Monekysne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, WX (GYHKIMH B KJeTke. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBennpoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, RPOMEOMUKU.

CrpyktypHas Ouosnorus: OMOXHMMHYECKHE W OMO(PHU3NUYECKHE HCCIEIOBAHUS COCTaBa W
IPOCTPAHCTBEHHOW CTPYKTYphl OuOMONeKyl. Modenuposanue cmpykmypol u  @QyHKYuU
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHBIX AHATLO208.

JleMoOHCTpanun

[Hoptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXUBOW MIPUPOIEY,
«Pacnipenenenne XuMU4IECKUX IEMEHTOB B JKUBOM IPUPOJEY.



Tabmuuer u cxemsl: «Ilepuoauueckass TaOnMua XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJICKYJIbl BOZBI», «BemiectBa B cocTaBe opraHu3zMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYpbl O€JIKOBOW MOJEKYJb», «CTpoeHHEe MOJEKYJ yriaeBoJoB», «CTpoeHHe MOJIEKYI
nunuaoBy, «HykinenHoBbie KUCIOTH, « CTpoeHue MoieKybl ATDy.

Ob6opynoBanue: XUMUYECKasi IOCy1a U 000PyIOBaHUE.

JladopaTopnasi padora «O0HapyKeHHE OCIIKOB C ITOMOIIBI0 KAU€CTBEHHBIX PEAKIIAI.

JlaGopatopHas pabora «VccienoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIAEICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue n PyHKIIUHN KJIETKH

Tumbl KJIETOK: dyKapuOTHYeCKass M IMpokapuoThdeckas. CTpyKTypHO-(pYHKIHMOHAIbHbIC
00pa30BaHUs KJIETKH.

CrpoeHue mpokapuoTHUeCKOM KieTku. Kietounas creHka Oakrepuii W apxeil.
OCOoOeHHOCTH CTPOEHHUS TeTepoTPOPHON U aBTOTPO(HOM MPOKAPHOTHUECKUX KJIETOK. MecTo U
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (pyHKIIMOHMPOBAHUE SYKapHOTHUECKOW KieTkH. [Inazmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa IuUia3MaTHueckod wmemOpaHbl. TpaHCHOpPT BELIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIA (muddys3usa, obneruéHHas auddys3us), aKTHBHBINA
(epBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumaemocts meMOpansl. Pabora
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLMUTO3, (parounuTo3. Dk30uuTo3. Kierouynas cTeHka.
CrpykTypa 1 QyHKUIUU KIETOYHOM CTEHKH pacTeHU, puOoB.

[Mutonnasma. Iluto3onb. Llutockener. JIBuxkeHue wnutoruiasmbl. OpraHoujbl KIETKH.
OpHOMeMOpaHHBIE OpraHOWABI KIETKH: sHpomazmarndeckas cetb (DIIC), anmapar ombmxwy,
JU30COMBI, UX CTpPOCHHE M (YHKUMH. B3auMoCBs3b 0HOMEMOpPAHHBIX OpPraHOMIOB KIIETKH.
CrtpoeHue TrpaHyJIsSIpHOTO peTuKyiayMa. Mexanusm wuanpasnenusi 6enxos 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOUYHbIX MeMOpaH. [naakuil  (arpanHyisipHBIi)
SHJOIUIa3MaTHUeCKUl peTukyiayM. CekpeTopHas QyHkuus annapara ['onbmxu. Moougurkayus
benxoe 6 annapame I'onvoxcu. Copmuposka benkog 6 annapame I onv0xcu. TpaHCTIOPT BEILIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWJIBl KJIETKH: MHTOXOHJPUH, IUIACTUIBL. [Ipoucxooscoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(GYHKIMM MHUTOXOHApPMA W TuiacTuA. llepBUYHbBIe, BTOPHYHBIE U CIIOKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOLIMX JYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JEHKOIUIACThl  BBICIIUX
pacTeHUN.

HememOpanHnbie opranousl kiaeTku CTpoeHHe U QYHKIMH HEMEMOpaHHBIX OpraHOUJIOB
kiaeTku. Pubocombl.  IIpomesxcymounvie  unamenmsi. MuxpodunamMeHTsl. Akmunogvle
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBblE KOMNOHEHMbL HEMbIULEYHbIX KIEeMOK.
Muxkpotpy6ouku. Kierounsiit nentp. CrTpoeHHe U JBI)KEHHE KIYTHUKOB M pPECHHYEK.
MuxkpotpyOouku nuroriasmsel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguiamenmamu u
Mukpompybouxamu. Momopuvie benxu.

SAnpo. OGonouka siApa, XpOMAaTUH, KapuoOIUIa3Ma, SAPBIIIKM, UX CTPOECHUE U (DYHKIHU.
Snepublii GenkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PacIiooKEHHE XPOMOCOM B MHTEp(a3zHOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTMHa — TUCTOHBL. /J[uHamuxa s0epHol
obonouku 6 mumose. A0epubviii mpancnopm.

Knerounsie  BkimoueHus.  CpaBHUTeNbHas  XapaKTePUCTHKA  KJIETOK  DYKapuoT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprysuc.

Tabmuupl u cxeMbl: «CTpoeHHME BSYKapHMOTHYECKON KIETKW», «CTpoeHue >KMBOTHOM
KJIeTK», «CTpoeHHne pacTUTENbHON KiIeTKn», «CTpoeHrne MUTOXOHApUW», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIIPENapaTbl PacTUTENIBHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaJIbHbIX KJIETOK.

JlaGopaTtopHas padora «/3ydyeHue cTpoeHuUs KIETOK Pa3IMUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne cBOICTB KIETOYHON MeMOpaHbI».

JlabopaTopnasi padora «VccnenoBanue 1mia3mMoin3a U JEMIa3MOJIM3a B PACTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3yueHue 1BUKEHUS LIUTOIUIA3Mbl B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccuMuIISIIMS M AUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BElIEeCTB:
aBTOTPOGHBIH W  TeTepoTpodHBIH. YyacTue KuCIOpoJa B OOMEHHBIX  IPOIECCaX.
Ounepreruyeckoe oOecrieueHue KieTtku: npeBpaimieHue ATd B oOMEHHBIX Ipoleccax.
@epMeHTAaTUBHBIM XapakTep peakuuil KiIeTO4HOoro merabonuszma. DepMEHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M geWctBus. Kodepmentsl. Ominuus (epMEHTOB OT HEOPraHUYECKHUX
KaTajau3aTopoB.  benku-akTuBaTOppl M OENKU-UHTMOUTOpPBHI.  3aBUCHMOCTb  CKOPOCTH
(epMEHTATUBHBIX pEaKLHi OT pa3InYHbIX (PAaKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUceHHbIl U
oxcueennwlli  pomocunmes 'y obakmepuii. Ceemocobupaiowjue nueMeHmbl U NUSMEHIMbL
peakyuonHozo yenmpa. Ponb xyopomiactoB B mporecce (porocunte3a. CBeToBas M TEMHOBas
dazbl. @omoovixanue, C3-, C4- u CAM-munevr pomocunmesa. IIpogyKTHBHOCTb (POTOCHHTE3A.
Bnusiaue paznnuHbIX pakToOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPU(UIUPYIOLIUE
OakTepuH, xenae300aKTepun, cepoOaKkTepru, BOAOPOAHbIE OaKTepHH. 3HaUeHHE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUs U MX HMCIOIb30BaHHE
4eJ0BEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTUHM M BO30YIUTEIH
Ooe3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro oOMeHa. [loAroToBHUTENbHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOIHOE PACILIECIIIEHUE TIIFOKO3BI.

buonornueckoe okuciaeHHe, WM KJIETOYHOE AbIXxaHHE. Poiab MUTOXOHIpHI B mpoleccax
O6uonoruueckoro okucieHus. luxnnueckue peaknuu. OxucnurenbHoe (ochopuarpoBaHue.
Onepeusi membpannoeo zpaduenma npomonos. Cunmez ATD: paboma npomonnou ATD-
cunmaswl. llpenMymiectBa a’poOHOro MmyTH OOMEHa BELIECTB Meped  aHa’POOHBIM.
O} PeKTUBHOCTH SHEPTETUIECKOTO 0OMEHa.

JleMoOHCTpanun

IToptpersr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «PoTOCHHTE3», «IJHEpreTuyeckuid ooMmen», «buocuHTe3 Oenmkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOII MUKPOCKOI, 000pY/I0BaHHE /ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTopHas padora «/3ydeHne KaTaIMTHUYECKOW aKTHBHOCTH (DEPMEHTOB (Ha
pUMepe aMHJIa3bl WIIKM KaTalla3bl)».



JlabopaTopHasi pabGora «M3yueHue (QEpMEHTATHBHOTO pAaCHICIUICHUS TIEPOKCHIIA
BOJIOPOJia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHeHHE MPOIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnasi pabora «CpaBHEHHE MPOIECCOB OPOXKCHUS U IBIXAHUSD).

Tema 7. HaciencrBenHasi uH(popManusi 4 peajn3anusi eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmumsamms HacneAacTBeHHON wuHpopManuu. ['€HETHYECKHMH KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUNBI TpaHCKPUNIUMU: KOMILJIEMEHTAPHOCT,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Posb pubocom B 6Guocunrese Oenka.

Cogpemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHuzalus reHoMa y IpoKapuoT U
syKapuoT. Perynsuusi akTUBHOCTM IeHOB y mpokapuoT. I'mnore3a onepona (®. XKakxo0, XK.
Mano). Monekynapuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y asykapuom. Pons xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMEHHBIX ITPoLeccoB B KileTke. KneTounslil romeocras.

Bupycol — Hekinerounbie GOpMBI KU3HH U OONUraTHbIe mapa3uTbl. CTpoeHue MpOCThIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, Oaktepuodaros. Kusnennwviti yuxn J{HK-codepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpaHcKkpunyus, pesepmasa,
unmezpasa.

Bupychuble 3a0oneBaHusi 4enoBeKa, JKUBOTHBIX, pactenuil. CIINJ[, COVID-19,
COLMANIbHBIE U MEJUIIMHCKUE TIPOOIEMBI.

buoungopmamurxa: unmeepayusn u ananus 6orvuux maccugos («bigdatay) cmpyxmypHuix
buonoeuueckux OauHvix. Hanomexuonoeuu 6 o6uonocuu u meduyune. Illpocpammupyemole
@yukyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsi: H. K. Konbuos, /. Y. UBaHOBCKUIA.

Tabmuet u  cxembl:  «buocunTes Oenka», «leHeTmueckuii kom», «Bupycs»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3naHre MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH MKJI KIE€TKH

Knerounslif nukin, ero mepuoabl u perynsauus. Murtepdaza u mMuto3. OcobeHHOCTH
mpoliieccoB, npoTtekaronux B uaTepdasze. [logroroska kietku k aenenuro. [IpecunTeTnyecKuit
(TTOCTMUTOTUYECKUI), CUHTETUYECKHH M TOCTCUHTETHUYECKUN (MPEMUTOTHUECKUN) TEPHOIbI
uHTEp(Pa3bl.

Matpuunelii  cunre3 JHK -  pemmkanms. Ilpunnuner  perumkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AHTUIAPAJUIENBHOCTh. MeXxaHu3m
perummkanuu  JIHK.  Xpomocombl. CtpoeHune xpomocoMm. TemoMepsl U TenoMmepasa.
XpOMOCOMHBII Ha0Op KIETKU — KapuOTHIL. JIUIIOUIHBIN U TamIONIHbIM HabOpBl XPOMOCOM.
I"'omonornunsie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaJuu MUTO3a W MPOUCXOJAIINE B HUX MPOLECCHl. THIIBI
muTo3a. Kaprnokunes u nuroknnes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuuss mMutoTHMUeckoro uukia kinetku. llporpammupyemasi kierouHas rubenp —
arornTo3s.



Knerounoe aapo, XxpoMocoMbl, pyHKIIMOHAIbHAS T€HOMUKA. Mexanusmol npoaugepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugpposas knemrxay — buourngpopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpaunu

Tabmunpl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Mutosz», «CTpoeHHe XpOMOCOMY,
«Pennukanus JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIpenapaTsl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlabopaTopnasi pabota «/3yueHue XxpoMOoCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pa6ora «HaOmroneHue MuUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpErapaTax)y.

Tema 9. CTpoeHue n PyHKIIUM OPTAHU3MOB

buonoruueckoe  pazHooOpazue  opranu3moB.  OJIHOKJIETOYHBIC, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KUZHEICATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue npoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak eauHoe uemnoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKpPOBHas,
MPOBOASAIIAs, OCHOBHAasA, MexaHnueckas. OCOOCHHOCTH CTPOCHHs, (PYHKIMA M PacHONIOKEHUs
TKaHEH! B OpraHax pacTCHUM.

TkaHM JKMBOTHBIX M  4eJOBeKa. THUIbBI JKMBOTHBIX TKAHEW: SMHTEMaIbHAasi,
COCIMHUTEINIbHAS, MBbIIIIeYHasi, HepBHAs. OCOOECHHOCTH CTpOeHUs, QYHKIUU U PACTIOIOKECHHS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U TeHEpPATUBHBIE OpraHbl pacTeHnii. OpraHbl U CUCTEMBI OPTaHOB
’KUBOTHBIX U 4yesnoBeka. OyHKIMU OpraHOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy KHbII 1 BHyTpeHHMI ckeneT. CTpOCHHE U TUIIbI COSAMHEHUS
KOCTEH.

JIBu>keHne OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOUAHOE,
KTYTUKOBOE, pEeCHUYHOE. J[IBI)KEHHE MHOTOKJIETOYHBIX pPACTEHUW: TPOMU3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Iuranne opranuszmos. [lornomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHwe >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHKJIETOYHOE MHUIICBApPCHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILIEBAPUTENBHOTO TpakTa. llumeBaputenbHble
xkeunessl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. J(pixanue »xkuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KiIeTKU. KoxkHoe npixanwe. [[prxarenbHas moBepxHOCTh. JKabepHoe W JIErodHOe
JIbIXaHue. JlpIxaHve TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. BOJIIOIMOHHOE YCIOKHEHHE
CTpOCHMsI JETKWUX TMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTrenmpHas cucTteMa deloBeka. MexaHu3M
BEHTUJISIIIAY JIETKUX Y ITHUI] U MICKOTIUTAIONIUX. Perymsimus npixanus. J{prxaTenbHble 00bEMBI.

TpancnopT BemecTB y OpraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUW. TpaHCmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbel. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKUBOTHBIX W uejoBeka. Ceparme, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOEHHUS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbel BbiaesneHus. OumnbTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BbIAeNCHHU. CBSA3b MMOJIOCTU TeJa ¢ KPOBEHOCHOU
Y BBIICTUTEIBHON CUCTEMaMU. BrplneneHne y MO3BOHOYHBIX XMBOTHBIX M 4YesoBeka. [loukwm.
Crpoenue u GpyHKuuoHupoBanue Heppona. Obpa3oBaHuEe MOUH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX opraHu3mMoB. Cropbl OakTepuil u
LMCTBI NPOCTEUIINX. 3aIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIHAIEI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI U MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHass cuctema denmoBeka. KIleTOUHBIE W TyYMOpaJbHBIA WMMYHHUTET.
Bpoxnaéuuenii u npuoOperTéHHBIH  cnenuduyeckuii UMMYyHHTET. Teopus KJIOHAJIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3mMoB. Posib BpoKIEHHOTO HIMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTe M peryisiiuss 'y OpraHu3mMoB. Pa3apakuMocTh y OZHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiius y pacTeHuil. PocTOBbIe BelecTBa U HX
3HAYCHHE.

HepBHast cucrema u peduexTopHas peryisanus y >KUBOTHbIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTHENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduekropHas nyra. besycioBHble u
YCIIOBHBIE PEQIICKCHI.

I'yMopanbHas peryisiuss ¥ SHIOKPUHHAs CHCTEMa >KUBOTHBIX U ueioBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M UX TOpMOHBL [lelicTBue ropMoHOB. B3anMmocBsi3b HEpBHOU U
SHAOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctema.

JleMoHCTpanun

IToprper: U. I1. I1aBios.

Tabmuubl u cxeMbl: «OJHOKIETOYHbIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHuil»,
«Kopnesble cuctemb», «CtpoenHue crebns», «CTpoeHHEe IUCTOBOW IUIACTHHKM», «TKaHU
KUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«/lpixatenbHast  cucrteMa», «HepBHas cucrema», «Koxa», «MpblmieyHas cucremay,
«BoraenurensHas cuctemMa», « JHIOKpUHHAsA cucteMay, «CTpoeHHe MBI, « MMyHUTETY,
«KumeuynononoctHeie», «Cxema MUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IulaHapun», «BHyTpeHHEee CTpOeHHE A0XKAEBOIO
yepsi», «HepBHas cucrema poiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHas cucrtema ntuiy, «HepBHas cucremMa MIIEKOMUTAIOMINXY,
«HepBHas cuctema yenoBekay, «Pediexcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOI, MHUKpOMIpenapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIpenaparbl TKaHel, paKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
AK3EMILISPhl KOMHATHBIX PACTCHH, repOapiu pacTeHUN pa3HbIX OTAETIOB, BIAKHBIE MperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHHE [UIs JEMOHCTPALMM T[IOYBEHHOIO M BO3AYIIHOTO MUTAHUS PpACTEHUH,
pacieruieHusl Kpaxmana 1 OelaKoB IoJ JeicTBHEM (epMeHTOB, 00OpylOBaHUE IS



JEMOHCTpPALIMH OIBITOB O U3MEPEHHUIO )KMU3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma JbIXaTebHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlaGopaTropHas padora «/3yueHue TkaHeil pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlabopaTopnasi paGora «/3ydueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoXeHHe U pa3BUTHE OPTaHU3MOB

@DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecrooe (BKIItoUYasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecro0ro pa3sMHOKEHUS: TOUYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHHUE.

ITonoBoe pasmHoxenue. [losoBble kieTku, uiaum ramersl. Meiio3. Craguum Meiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii ¢cMbICiH Mei03a U MOJIOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pas3Butve. [‘ameroreHe3 y KMBOTHBIX. [lonoBble — kemnesbl.
OO6pa3oBanue M pa3BUTHE MOJIOBBIX KieTOK. Criepmarorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIIETOK.

Omrog0TBOpeHHEe W AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOTOTBOPCHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghoeenez — o0na uz enasnvlx npodiem samopuonoeuu. Konyenyus mopgoeernos
u mooenu mopghocenesa. Craguu SMOPHOTEHE3a KUBOTHBIX (Ha puMepe JIATYIKH). J{pobienue.
Tunsl apobnenus. [emepmunupogantnoe u HedepmuHuposarnnoe opobnenue. bBracmyna, munwvi
onacmyn. OCOOCHHOCTH IPOOJICHHUS MIICKOMUTAIOIMINX. 3apOJBIIIEBbIE JUCTKHA (TacTPyJISALUs).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBBIX JHUCTKOB. B3anmMmHOe BIMsSHHE YacTei
pPa3BUBAIOIIETOCS 3apojbiiia (dMOpHOHANbHAS MHAYKIUSA). 3akjiajka IUIlaHa  CTPOCHHUs
JKUBOTHOTO KaK pe3yjbTaT HepapXWM4eCKHX B3auMOACHCTBHI reHoB. BiusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3NYHBIX (PAKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pa3Butue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuon. [Ipsimoe u HempsMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tumnbl pocta XUBOTHBIX. DaKTOpBl PETYISIMHA POCTa >KUBOTHBIX H uejoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M 4eloBeka. [lepuoabl OHTOTEHE3a uelnoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MTPOLECCHI.

PasmHoxeHne u pasButHe pacteHuil. ['amerodur u cnopodpur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue crop B Ipouecce MeHo3a. [‘ameroreHes y pacTeHUil.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3oBaHue U Pa3BUTUE CEMEHHU.

MexaHU3MBI PETYJISIIMNA OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumel u cxembl: «BereratuBHoe pasMHOKeHHE», « TUIBI OECTIONIOT0 Pa3sMHOXKEHUS,
«Pa3MHOXeHne xJIaMuZOMOHaab», «Pa3sMHOXKeHHE »9BIUIEHb», «Pa3MHOXEHHE THAPBDY,
«Meriosy, «Xpomocombl», «l'amerorenes», «CTpoeHHE SUILEKIECTKH M CIEPMaTO30UIay,
«OcHoBHBIE cTaguu OHTOreHesza», «lIpsamoe u Hempsimoe paszBuTue», «Pa3BuTHe MalcKoro
Kyka», «Pa3Butue capanumn», «Pa3Butue narymkmn», «JIBoifHoe OMI0I0TBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOJOJBHBIX M JABYIOJBHBIX pacTEeHUN», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbl», <«OKM3HEHHBIM UUKI MXa», <«KHU3HEHHBI [UKI MarnopOTHUKAY,
«OKU3HEHHBIN UKII COCHBD».



O6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOTIpENapaThl SHUIIEKIETOK U CIIEpPMaTO30MI0B,
Mozienb «L{uKI pa3BUTHS IATYLIKNY.

Jlaboparopnass paGora «l3ydyeHue CTpOEHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BblsiBiIeHNE IPU3HAKOB CXOJCTBA 3apOABILIEH T03BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi padora «CTpoeHue OpraHoB pa3sMHOXKEHHS BBICIIMX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Hcropus cTaHOBIIGHHsI M Pa3BUTHS TCHETHKW Kak Hayku. Paborer I. Mennens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Komnbimona, H. M. Basunosa, A. H. beno3epckoro, I'. JI. Kapneuenko, 1O. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBI M pELECCUBHBIA NpPHU3HAK, T'OMO3HUIOTA,
reTepo3UroTa, 4ucras JIMHUSA, TUOPUIbL, TeHOTUll, (GeHoTun. OCHOBHBIE METOJbI T'€HETHUKH:
rHOPHIONOTHYECKUH, IUTOJIOTHYECKUH, MOJIEKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannmn

IToptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®wmmuenko, H. B. Tumodees-PecoBckuii.

Tabmuubl 1 cxembl: «MeTobl TeHETHKIY, « CXeMbI CKPEIIUBaHUS.

JlabopaTopnasi pa6ota «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. l[lepBblii 3akoH MeHnens — 3akoH eAMHOOOpas3us
ruOpuoB mepBoro nokojeHus. [IpaBuno momuHMpoBanus. Bropoi 3akoH MeHnens — 3aKoH
pacuienjeHus npu3HakoB. L{uronoruyeckne 0CHOBbI MOHOTMOPHUIHOTO CKpeluBaHus. [ umnoresa
YUCTOTHI FaMeT.

AHamusupyromee — ckpemmBaHue.  [IpoMexyTOuHBII ~ XapakTep  HacjleIOBaHUS.
Pacmienyienne npru3HakoB P HEMOJIHOM JOMUHUPOBAHHH.

JurnOpunHoe ckpemuBaHue. Tpetuil 3akoH MeHznens — 3aKOH HE3aBHCUMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uTonornyeckre 0OCHOBBI IUTHOPUIHOTO CKpPEIIUBAHMUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernieHHoe HaclieZIoBaHUe
T€HOB, HAPYIICHHUE CLETUICHHS MEX1y TeHaMH. XPOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoJIa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M TE€TepOTraMeTHBIM INOJ. ['€HeTHuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CLEIJIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHas cucreMa. llneloTponuss — MHOMKECTBEHHOE IEHCTBUE TEHa.
MHOKECTBEHHBI aJuIeIu3M. B3anMoJelicTBUE HeaUIeNbHBIX T'€HOB. KOMIUIEMEHTApHOCTb.
Onucras. [lommepust.

['eHeTMUeCKnUiT KOHTPOJb pPa3BUTHS PACTEHHM, JXUBOTHBIX WM 4YEJIOBEKa, a TaKXKe
(U3UOJIOTMUECKUX TPOLIECCOB, TIOBENEHUS W KOTHUTUBHBIX (yHKIMHA. ['eHeTHueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO35IMH —
MHUKpoOHOM». ['eHeTHUecKne aceKThl KOHTPOJIA M U3MEHEHUs HACJIeICTBEHHON MH(popMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToprpetsi: I'. Mennens, T. Mopras.



Tabmuupl u cxembl: «IlepBbIii U BTOpOi 3akoHBI MeHaens», « Tpetuit 3akoH Menaems»,
«Ananuzupymoniee ckpeupanue», «Hemnonnoe gomuaupoBanuey», « ClenieHHOE HACIEI0BAHHE
MPU3HAKOB Yy Apo30oduiby, «I eHeTrnka nona», «Kapuorun yenoBeka», «Kapuotumn apo30Qpuiibn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJUIENU3M», «B3anMOIeiCTBUE TEHOBY.

O6opynoBaHue: MOJAETb JIJsl IEMOHCTpPAIlMU 3aKOHOB €JMHO00pasusi rHOpHaI0B IEPBOIrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JUISl JIEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HACJIEJ0BAHUS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLEIJIEHHOTO HACIEOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTnueckas pa6ora «l3ydyeHue pe3yJabTaTOB MOHOTUOPHUIHOTO CKpEHIMBAHHS Y
JPO30(UITBD».

IIpakTnueckas padora «3yyeHue pe3yabTaTOB AUTHOPUIHOTO CKpPEHIMBAHUS Yy
JPO30(HITBD).

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

BsanmopneiictBue reHotuna u cpeasl npu popmupoBaHum (enorumna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPU3HAKUM. BuIbl  WM3MEHUYMBOCTHU:
HEHACJICICTBEHHAS U HACJIECICTBEHHAs.

Monudukanrionnass U3MEHUMBOCThb. Ponb cpeapl B (GOpMUPOBAHUU MOIUGBUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHsll ps 1 BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(DUKAITMOHHON N3MEHUYUBOCTH.

['enotunuueckass W3MeHYUMBOCTh. (CBOMCTBA T€HOTUIMYECKOW HM3MEHUMBOCTU. Buabl
TeHOTUITUNYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

KoMOuHaTuBHAs U3MEHUMBOCTh. Mei03 M TIOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTU. POIb KOMOMHATUBHON M3MEHYMBOCTH B CO3[JaHUHM T€HETUYECKOTO pa3HOOOpa3us
B IIp€JIesIax OJHOTO BHJIA.

MyTanvoHHass W3MEHYMBOCTb. BuIbl MyTalui: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WMHAYLUHMPOBAHHBIE MYyTalMU. SnepHbIEe W HUTOIUIA3MATUYECKUE MYTAIlHH.
Comaruueckre M MOJOBble MyTalMH. [[pUYMHBI BO3HMKHOBEHHUs MyTauuid. MyTareHol U HUX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoIiecca. 3aKOH TOMOJOTUYECKUX
psagoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesgepHas H3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, PONb dNUSEHEMUYECKUX (HAKmMopos 8 HACIed08aHUU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JleMoHCTpanun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmuupl 1 cxembl: «Buasl u3MeHYHMBOCTHY, «MoaupuKalMOHHAsS H3MEHUYHUBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTB»,  «Meito3»,  «OmmomorBopeHue»,  «['eHeTndeckue
3a00eBaHuUs YeIOBEKay, « Buapl MmyTaruii.

O6opynoBanue: XUBbie W repOapHbIE 3K3EMIUISPHl KOMHATHBIX pPACTEHUH, PHUCYHKH
(dpotorpadun) )KMBOTHBIX C PA3TUIHBIMH BUAAMH H3MEHUYHNBOCTH.

JlabopaTopuasi padora «MccinemoBaHue 3aKOHOMEPHOCTEH  MOAM(PHUKAIMOHHOMN
M3MEHYUBOCTH. [TocTpoeHME BaprallMOHHOTO PSJIa U BAPUALIMOHHON KPUBOM.

IIpakTuyeckas padora «MyTauu y 1po30(huisl (Ha TOTOBBIX MUKPOTIpENnaparax ).

Tema 14. I'eneTHKa 4YeJI0BEKA

Kapuotun denoBeka. MexayHapoaHass mporpaMma HCCIEIOBaHUS T'€HOMa YeJIOBEKA.
MeTonbl M3y4YeHHs] TCHETUKH YeNIOBEKa: TeHEATOrHueCcKuid, OIM3HEIOBBIN, IUTOTEHETUIYECKHIHA,
MOMYJISIIIUOHHO-CTATUCTUYECKU I, MOJIEKYJISIPHO-TeHETHYECKU. COBPEMEHHOE OIpEICTICHIE



TeHOTHUIIA: TOTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIHPOBAHKE, B TOM YHclie ¢ moMolbio TT1P-
ananmu3a. HacnencrBennsie 3a0oneBanus 4enoBeka. ['eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YEIIOBEKa.
bone3Hn ¢ HacienCTBEHHOW MpeapacloyioKEHHOCThIO. 3Hau€HUE MEIUIIMHCKOM TEeHETUKU B
NPEJOTBPALICHUN M JICYCHUH TEHETHUYECKUX 3a00JieBaHMN uesloBeKa. MeTuKO-TeHeTHYeCKOe
KOHCYyJbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TeHEeTHYECKOro rpy3a». ITHYECKHE acTeKThl
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOphl MOBBIINIEHHON YYBCTBUTEIBHOCTH YeIOBEKa K (PU3NYECKOMY U
XUMHYECKOMY 3arpsi3HEHHUIO OKpysKaromled cpenbl. ['eHeTmyeckas MpeapacnoiokKeHHOCTh
YeJI0BEKA K aTOJIOTUSM.

JdemoHCcTpauMu

Tabmuupr u cxemsl: «Kapuotumn yenoBeka», «MeTollbl U3yUeHUSI T€HETHKU YeJIOBEKay,
«"eneTnueckue 3a00€BaHUs YETOBEKA.

IIpakTuyeckas pad6ora «CocTaBieHue U aHAIU3 POJAOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3sMoB

JloMecTuKanus W CeNeKIHs. 3apoXkIeHHEe CENeKIMH U JoMmecTukanuu. Yuenue H. .
BapuinoBa o LleHTpax mpouCcX0IeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHMM COPTOB pacTeHU U mopoa KUBOTHBIX. CopT, Nopoja, IITaMM. 3aKOH
TOMOJIOTHUECKUX PSAJIOB B HacleACTBeHHOW n3menunBoctu H. V. BaBunoBa, ero 3HaueHue ams
CEJICKIIMOHHOM PabOTHI.

MeTtoapl ceneKiMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAacCCOBBIA U MHAUBHIYalIbHBIH.
Oranbl KOMOWHAIIMOHHON CceJieKIuu. VcmbITanue mpow3BoauTeIeH mo motoMctBy. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTHIIAa TOTOMCTBA U OTOOP IO T'EHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

UckyccTBeHHBIH MyTareHe3 Kak METOJl CEJIeKIIMOHHOM paboThl. PaananuoHHBIR U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTalMil y KyJIbTYpHBIX ()OpM OpPraHHU3MOB.
Hcnonb3oBaHue T'€HOMHOTO pEIaKTUPOBAaHUS U MeToloB pekoMOuHaHTHRIX JIHK s
MOJTyYEHHUsI UCXOAHOTI0 MaTepuaa Juisl CelIeKIUH.

[Tonyyenne mnonumionoB. BHyTpuBuzmoBas ruOpuauzanms. bianu3kopoJcTBeHHOE
CKpeliyBaHue, Wi UHOpuauHr. HepoacTBeHHOE ckperyBaHue, Wik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. lVcnonb3oBaHue rerepo3uca B cenekuud. Otnan€HHas TruOpUAM3aLUS.
[Ipeononenue Oecriogusi MEXBHUAOBBIX THOpUAOB. JIOCTHMKEHHS CENEeKIMH pacTeHUH W
KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHHe U HU3Y4YEHHE T'€HETUYECKUX DPECYpCOB KYJIbTYPHBIX PAaCTEHMM M HUX JUKUX
poauueil A7 co3AaHUs HOBBIX COPTOB M TMOPUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYD. M3yuenue,
coxpameHue u ynpasieHue 2eHemu4yecKUMU pecypcami cenbCKOX03AUCMEEHHbIX U NPOMbLCTIOBbIX
HCUBOMHBIX 8 YEAX VIYYUIEHUS CYUWECMBYIOWUX U CO30aHUSA HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPpUMeHeHUuemM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoel u
NePCneKmueHbIX MEexXHOI02UL.

JleMoOHCTpanun

IToprpertsr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl 1 cxeMbl: «L{eHTpBI MPOUCXO0XKIEHUST 1 MHOT000pa3Hs KyJIbTYpPHBIX PACTCHUN,
«3aKOH TOMOJIOTMYECKHMX PSAOB B HACJIEICTBEHHOM H3MEHUYMBOCTH», «METOABI CENEKLHUN»,
«Otnanénnas rudpuanzamus», «MyTarenes».

JlabopaTopHasi paGora «/3yueHne cCOPTOB KyJbTYpPHBIX PACTEHHMI M MOPOJ JTOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHue METOI0B CEEKIIUUA PACTCHUI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUu».

Ikckypeust «OCHOBHBIE METOJIbI M JOCTHMIXKEHHUS CENEKIIMU PACTEHHM M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCHBITATENbHBI y4acTOK, B TEIUTUYHOE
XO035IUCTBO, B J1a00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHS M CHHTETHYeCKasi OMOJI0T U

OOBeKThI, HCHONb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIC KYJIBTYDHI,
MUKpPOOPTraHU3MbI, HUX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOTHs: xyeboreyeHue,
NOJIyYeHHE KHCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cute3. OObeKThI
MUKpOOHOIOrnYecKuX TexHosoruil. [IpousBoactBo Oenka, aMUHOKUCIOT U BATAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAIPABJIEHHOTO  W3MEHEHUS W
KOHCTPYMPOBAHHUSI TEHOMOB C LI€JIbIO MOJYYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILIUX
HE BCTPEYAIOIINECS B IPUPOE OMOCUHTETUUECKHE Ty TH.

Kierounas unnxeHepusa. MeToabl KyJIbTypbl KJIETOK M TKaHEW PACTEHHH U JKUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U comMatuyeckuil amOpuoreHe3. lcmonbp3zoBaHue
TaliOuJI0B B CEIEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. Mcnonvzosanue
MOHOK/IOHAbHBIX U NOJNUKIOHAILHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHcTpykuMst SMIEKIETOK M KIOHUPOBAaHUE JKUBOTHBIX. MeTon TpaHCIUIaHTALUU  SIAEp
KIETOK. TexHonocuu 0300poGieHus, KYIbMUBUPOBAHUSL U MUKPOKIOHAILHO20 DPASMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHass U reHHas uH¥keHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYUPOBAHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanusmos. JloctnkeHuss U NepCrEKTUBbI
XPOMOCOMHOM W TEHHOM WH)XEHEpUU. OKOJOTHUYECKHEe U JTUYECKUE MpoOIeMbl TEHHOMN
WHKXEHEPUU.

Menununckue 6uotexnonoruu. [loctrenomuas nudposast meaununa. [1IP-nuarnoctuxka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKUH aHaIN3 IPOTEOMa YeJIOBEKa JJIsl OLIEHKU COCTOSIHUS
ero 370poBbsa. Mcnonb3oBaHHME CTBOJIOBBIX KieTOK. TapretHas tepamnus paka. 3D-
OvouHXkeHepuss A pa3pabOTKM (PYHIAMEHTAJbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEHl COYeTaHHWeM TEeXHOJIOTUH TpEXMEPHOro OWONMPUHTHHIA U
ckaddonauHra s peneHus 3a1a4 NepCoOHATM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IIeJbl0 oOecreueHus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo30ynuteneid OPBU, yctaHoBieHuEe MOJEKYJISIpHBIX MeXaHW3MoOB (QyHkuuoHupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00J1€BaHNS YeJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmumer u cxembl:  «Vcrnonp3oBaHME  MHMKPOOPTaHM3MOB B IPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «['eHHas HHKXEHEpUI».

JladopaTopnasi padora «/3yuenne 00beKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «IlonydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypcHus «bHOTEXHOIOTUS — BasKHENIasi IPOM3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apo:kneHue v pa3BUTHE IBOJTIOLMOHHBIX NMPEICTABJIEHUI B 0H0JIOTHH
OpomonnonHas teopus Y. [lapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3HB
W Hay4dHas nearenbHocTs Y. JlapBuHa.



JIBuwkymue cunsl 9Bodonuu  BugoB mo Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTD
pPasMHOKEHHUSI OpPraHW3MOB, HACJIEJACTBEHHAs W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTn4eckoit Teopuu sBomtonuu (CTD). HeltpansHas Teopus SBOJIOIUH.
CoBpeMeHHas HBOJIOIMOHHAS OMOIOTHSA. 3HAUCHHE HBOJIOLHMOHHONH TEOpUH B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xongeitn, J. K. benses.

Tabmuupl u cxembl: «Cuctema xuBoi npupoabl (nmo K. JIuanaew)», «JlecTHUIA KHBBIX
cymectB (mo Jlamapky)», «MexaHusM (QOpPMHUPOBAHUS TPHUCIIOCOONCHUH Yy pPAaCTeHUH H
KUBOTHBIX (10 JIamapky)», «KapTta-cxema mapmpyTta nmytemectBus Y. lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pr0ObI 3a cymecTBoBaHue», «llopoabl romyOGeit», «Muoroobpasue
KyJIbTYpHBIX (opMm KamycThl», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUsS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS JABMXKYIIMX CHJI 3BOJIIOLMHY», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKOI TE€OPUU IBOIIOLIUNY.

Tema 2. MuKpo3BOJIIOIMS U €€ pe3yJIbTaThl

[Tomynsmust kak >1MeMeHTapHas eauHuIa 3Bodronud. COBpEeMEHHBIE METOAbl OICHKHU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyJsuui. MismeHeHne reHopoHIa MOnyJIsaIuu Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SBJICHHE. 3aKOH TeHeTtudeckoro paBHoBecusi k. Xapau, B.
Baitabepra.

DOnemeHTapHble (akTOpbl (ABIKYIIME CHUIIBI) SBOMIONUH. MyTallMOHHBIN Ipoliecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeili TeHOB — cilydaiiHble HEHANpPaBJICHHBIE W3MEHEHHS
YacTOT ajuiesiell B momyssimusax. DQQexT ocHoBaTensd. Igpghexkm OymvLIOUHO20 20PIbILIKA.
CHudiceHue 2eHemuyecko20 pasHoobpaszusa: npuuunvl u cieocmeus. Ilposenenue s¢hghexma
opeugha cenoé 6 Oonvwux u manvix nonyiayuax. Murpauuu. M3onmduus nomynsnuit:
reorpaguueckas (IpocTpaHCTBEHHAas ), Ouosornyeckas (penpoayKTUBHAS).

EcrectBenHbIil 0TOOp — Hampapistomuid ¢akrop 3Bomonund. PopMbel e€CTECTBEHHOTO
oTOopa: JIBHWXKYLIUH, CTAOWIM3UPYIOLIMH, paspbiBatoluil (nu3pynTtuBHbIN). IlomoBoi oTOOp.
BO3HUKHOBEHNE U 3BOIIOLUS COLUATIBHOIO IOBEIECHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTaT MHUKPOIBOMIONMHU. Bo3HUKHOBEHHE
npucnocoOaeHuit y opranuzmMoB. Apomopdo3ssl U uanoasantauuu. [Ipumeps! npucnocodieHuit
y OpraHusmoB: Mopdornoruueckue, (U3MOIOTHUECKUe, OHOXUMHYECKHE, IOBEIECHYECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3oBaHue kak pe3ysbTaT MUKPOIBOJIOLUU.
M3onmsamus — kimrodeBoil (akrop BupooOpazoBanus. I[lyth u cmocoObl BHI000pa30BaHUA:
ajuronatpuieckoe (reorpaduyeckoe), CHUMIATpUUecKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3anus, rudpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHYECKOT0 Pa3HOOOpa3UsL.

Pone 3BONIONMOHHON OWoOJOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXpaHEHUs
O6uropa3zHooOpaszusi. MUKpPOIBOMIONHUS M KOIBOJIOLMS IMapa3uTOB U HUX X03s5ieB. MexaHHU3MBI
dbopMUPOBaHUS YCTOWYHBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lomynanuonHas CTpyKkTypa BUa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/IBmKyIiue CHIBI  DBOJIIOIIUNY,



«IKoJloTHYecKass H3OJSIIUS TOMYJISIUA CeBaHCKOM ¢openn», «['eorpadudeckas H30IAIMI
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI JaypcKoi», «llomyssMoHHbIE BOJHBI YUCICHHOCTH
XUIIHUKOB M KepTB», «(Cxema HeWUCTBUSA ecTeCTBEHHOro ordopa», «Dopmbl O0OpbOBI 3a
CyLICCTBOBAHUEY, «npycrpuanbHblii MEJIaHU3MY, «Kusspie HCKOIIa€MBbIEY,
«ITokpoBuTENbCTBEHHAs OKpacka >XUBOTHBIX», «lIpemymnpexnaronias oOKpacka >KHBOTHBIX,
«Dusnonoruueckue aaanranuny, «I[IpucnocobIeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTDY,
«Kputepun Bunma», «Bunbsl-nBoriHukn», «CTpykTypa Buaa B mnpupone», «CrocoObl
BugooOpazoBanusi», «leorpadpuueckoe BugoOOpa3oBaHue TPEX  BUAOB  JIAHJABIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHue BUAOB cHHHID, «llomurmmouasl pactenuit», «KamyctHo-
peAeUHbIN THOPUT.

O6opynoBanue: repOapuu pacTeHUU, KOJJICKIMHM HACEKOMBIX, dydesa MTHUIl U 3Bepeil ¢
OpUMEpaMHu Pa3IMYHBIX MPUCTIOCOOJICHUH, Yydena NTULl U 3Beped pa3HbIX BUAOB, repOoapuu
pacTeHuil OJIM3KUX BHUJI0B, 00pa30BaBIINXCS PA3IUYHBIMHU CIIOCOOaMHU.

JlabopaTopHasi padota «BrisiBlieHHEe U3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIa».

JlabopaTopuasi padora «[IpucmocoOneHuss OpPraHU3MOB U WX OTHOCHTEIbHAsS
1EIeCO00Pa3HOCThY.

JlaGopaTopnas pa6ora «CpaBHEHHE BUAOB 10 MOP(POIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Boonusi 4 eé pe3yabTaTbl

MeTob1 n3ydeHust Makpo3Boronuu. [laneoHTonornyeckue MeToapl H3y4eHUs IBOIIOLUU.
[Tepexonubie opMbI U PUITOTEHETUUECKHE PSABI OPTaHU3MOB.

buoreorpadpuyeckue Meronasl uszydeHus: sBomronuu. CpaBHeHue Giaopsl U (ayHBI
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emian. BUabI-oHIEMUKN U PETUKTHL.

DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(POIOTUYCCKUE METOIBl M3yUCHUS 3BOJIOIUH.
['eHeTnyecKkne MEXaHM3MBI DBOJIIOLMM OHTOI€HE3a M IOSBIEHUS HBOJIOLMOHHBIX HOBILIECTB.
["'oMosornyHble ¥ aHAIOTMYHbIE OpraHbl. Py JMMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJIEKyISIpHO-
reHEeTHYecKrue, OHOXMMHUYECKMEe U  MaTeMaTH4ecKHMe METOAbl M3Y4YEHUs  DBOJIOLMH.
["'omonornunsbie renbl. COBpeMEHHbIE METObI TOCTPOECHUS (PUITOTEHETUUECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTaIllH U 3BOJIIOLUS T€HOMOB.

OO6mme 3akOHOMEpPHOCTH (TMpaBWia) HSBOJMOUMH. [Ipunyun  cmeHvl  QYHKYUUL.
Heob6paTumocTs 3Bomtonnu. AfanTiuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIHH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Miomnep, 3. ['exkens.

Tabnuupl U cxembl: «OUIOTEHETHYSCKUN PSJ JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
amepsl», «Cterouedansy, «Punnogure», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlpelid koHTHHEHTOB», «PenmukThl»y, «HawampHbIe CcTaguu >MOpPHOHAIBHOTO
pa3BUTHUS T03BOHOUYHBIX KUBOTHBIX», «]'OMOJIOrMUHbIE U aHAJIOTUYHBIE OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBEeKa W IIMMIIaH3e», «lJaBHBIE
HaIpaBJIEHUS 3BOTIONUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMH, repOaphu, MYJSDKM HCKONAeMbIX OCTaTKOB OpPraHM3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAMMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJIEKIIMH
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHe )KM3HU HA 3eMiie

Hayunble TUMOTE3bl NPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMUS.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIECHUHM >KU3HM (KpealMoHW3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HU U €€ onposeprkeHne onbitamu @. Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TpoucxoxaeHue >KU3HU U aCTPOOHOIOTHSL.



OcHOBHBIE ATanbl HEOPraHUYECKOi BomonK. [InanerapHas (reojoruyeckas) BOJIOIHSI.
XuUMHUECKasi IBOJIONMS. AOHOTCHHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHX.
Ompir C. Mumtepa u I'. IOpu. OOpa3oBanue mnoaumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Onapuna, rumore3a nepBuuHoro OyiboHa Jx. XoinzeiiHa, reHeTHdyeckas
runoteza I'. Mémnepa. PubGosumbr (T. Yek) m rumoresa «vmpa PHK» V. TI'mnGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ucropus 3emnm u metonbl €€ wu3ydeHus. Vckomaemble OpPraHWYeCKHE OCTATKH.
['eoxpononoruss u e€ Meroasl. OTHOcUTENbHAas U a0OCOJIOTHAST  TE€OXPOHOJIOTHS.
["'eoxpoHOIOrMUEcKast IKaja: 30Hbl, APbl, IEPUObI, FTTOXH.

HavanbHble 3Tanel opranndeckoi 3Boiouuu. [losiBneHne u 3BOJIIOIMUSA NEPBBIX KIIETOK.
OBomonuss MeTabonu3Ma. Bo3HHKHOBeHHE mNeEpBBIX 3KocucTeM. CoOBpeMEHHBIE MHKPOOHBIE
OMOIIEHKM Kak aHajmor mepBbix Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKIIEHUE BUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHbBIE 3Tamnbl HBOJIOIHMM BBICIIUX pacTeHuil. OCHOBHBIE apoMOp(oO3bl paCTEHUM.
Boeixon pacrenuit Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHUM W 3aBOEBAHME HMM CYLIM.
Cemennble pacteHus. [IpoucxoxaeHre HBETKOBBIX PACTEHUH.

OcHOBHbBIE 3Tallbl SBOJIONUHU KUBOTHOr0 Mupa. OcCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJIE. DBOMIOIUS MO3BOHOYHBIX. [IponcxoxaeHne ampuoOuii U penTuiuii.
[TpoucxoxaeHne MIICKOMHUTAIMUX W mrui. [lpuHmmm xmoueBoro apomopdosza. OcBocHHe
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3HU Ha 3emiie 0 3paM U MEepUoAaM: apXxeu, MpoTepO30i, Maneo30i, ME3030H,
KaifHo30M. OOmias XapakTepuCTUKa KJIMMaTa M Treojoruyeckux mnpoueccoB. IlosBrnenue wu
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KpU3HCHI Ipouuioro. IIpuunHbl U ciencrBus
MaccoBBIX BbIMUpaHUH. COBpEeMEHHBIH HKOJOTHUECKUH KpH3HC, ero ocodeHHocTH. [Ipobiema
coXpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. IlpuHiuns! kiaccudukanuu OpraHu3MOB.
OcHOBHBIE cHCTEMaTUYECKUE MPYIIIbl OPTraHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Penn, JI. Cnamnanmanu, JI. [lactep, . U. Meunukos, A. U. Onapun, k.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipr u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. TlacTtepa mo u3ydenuro
camo3apoxkeHus xu3Hm», «Cxema onbita C. Mwnepa, I'. FOpu», «3Ortanel HeopraHudeckoin
sBOIIIOLINNY, «['eoxpoHonoruueckas mkaita», «HaganbHble 3Tanbl OpraHMYEeCKON 3IBOJIOLUNY,
«Cxema oOpa3oBaHusi 3yKapuoT NyTéM cumOuoreHesa», «Cucrema 3KUBOM HPUPOABIY,
«Ctpoenue Bupyca», «Apomopdosbl pactenuit», «Pununodure»,  «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKIeTOouHble Bogopocan», «Mxm», «IlanopotHukm», «IoocemeHHbIE
pacteHusi», «OpraHbl 1BETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOTO MHPay,
«Apomopdo3sl KUBOTHBIX», «lIpocreiimme», «KumeunononoctHeie», «llmockue uepBu»,
«HneHncroHorue», «PpIOBY, «3eMHOBOJIHBIEY, «IIpecmblikatonuecs», «ITunpn»,
«Munekonuratomuey, «Pa3BuTue KM3HM B apXeWckou apey», «Pa3BuTme IKHM3HHM B



MPOTEPO30MCKON 3pe», «Pa3BuThme KH3HM B MNANECO30MCKONM 3pe», «Pa3BuThe KU3HU B
Me3030lCKOil 3pe», «Pa3Burve »KuM3HM B KallHO30HCKOH »3pe», «CoBpeMEeHHas CcHCTEMa
OpPraHUYeCKOr0 MUPay.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTAEJOB, KOJUJIEKIIMU HACEKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHMX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, Yy4deja MTHILl U 3BEpEl, KOJUJICKIIMM OKAaMEHEJOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKA OPIraHUUYECKHUX OCTATKOB OPIaHHU3MOB.

Bupryaabnas JjgadopatopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu no
U3yYEHUIO a0MOT€HHOT0 CUHTE3a OPTraHUYEeCKUX COCTMHEHNUI B IEPBUYHON aTMOC(epey.

JlaGoparopHass padora «l3ydyeHue U ONHUCAaHUE HCKOMAEMbIX OCTATKOB JPEBHHX
OpPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHne o0OCOOCHHOCTEH CTPOCHHMsSI pPACTEHUH  Pa3HBIX
OTJICIIOBY.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxokaeHne YeJ0BeKa — aHTPOIOreHe3

Pa3nensl u 3anaun anTpononoruu. MeTo bl aHTPONOJIOTUH.

CraHOoBJIEHHE NPEACTABICHUN O IMPOUCXOXKICHUU 4YeJIOBEKa. PelnurnosHble BO33pEHHUS.
CoBpeMeHHbIE HAyUHbIE TEOPUU.

CxonmcTBo yenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTH4ecKOe IIOJIOKEHHE  4YEJIOBEKa.
CBuaerenbcTBa CXOACTBA 4YeJIOBEKa C JKUBOTHBIMHU:  CPaBHUTEIbHO-MOP(HOIOTHYECKHUE,
sMOpHonorndeckne, (HU3HOIOr0-OMOXMMUYECKHEe, ToBeJAeHYecKre. OTINYusi 4YeJoBeKa OT
KUBOTHBIX. [IpAMOXOXIE€HNE U KOMIUIEKC CBSI3aHHBIX C HMM NPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxymue cuibl  (pakTopbl)  aHTpomoreHesa:  OHOJOrMYECKHE,  COLMAJbHBIE.
CooTHolleHrne OMOJIOTHUECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTaJUM aHTpoOIIOreHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsHbI (IPOKOHCYJIbI)
U paHHUE MOHTHJIBI — O0IIMe NMPeaAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JII0Jei. ABCTPAJIONUTEKH —
JIBYHOTHE TPEIKH JIIoAcH. UenoBeK yMenblid, IepBble M3TOTOBJICHUS Opyauld Tpyna. YermoBek
NPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojiel 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
001Nl MpeIoK HeaHIePTaIbCKOr0 YeIOBEKa U YeJIOBEeKa pa3yMHOro. YeaoBek HeaH1epTalbCKUi
KaK BHJ JIOAECH XOJOJHOTO KIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA, AEHHCOBCKHMI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npejaenamu Adpuku. [laneorenernka u najieoreHoOMHKa.

DOBOJIIOLUS COBPEMEHHOIO 4enoBeka. EcTecTBeHHbIM 0TOOp B MOMYJSALMAX YeEJIOBEKA.
MyTtaunoHHbIH nponiecc U noaumopdusM. [lonynsaunonHbie BOIHBL, Apeiid reHoB, MUTpalus 1
«3( ekt ocHOBaTENSD B MOMYJIALUAX COBPEMEHHOTO YelIOBeKa.

Yenoseueckue pachl. [lonsitue o pace. bonbiime pacel: eBponeoujHas (eBpaszuiickasi),
aBCTpaJIO-HErpouIHast (9KBaTOpUANIbHAS), MOHIOJIOUHAs (a3uMaTCKo-aMepuKaHcKas). Bpems u
IIyTH paccelieHWs 4YejoBeKka Mo IutaHere. EauHCTBO 4yenoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma. [IpHCIIOCOONIEHHOCTh —ueloBeKa K  Pa3sHbIM  YCIOBHSIM
OKpyXaromiei cpeabl. BiausHue reorpadudeckoil cpenbl U Apeida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurnianHapasie  MeToAbl B (Qu3nueckoid (OMOJIOTHYECKOW) aHTPOTOJIOTHH.
OBOJIOIMOHHAA ~ AHTPOINOJIOTMSI M NAJCOAHTPOINOJIOTHS  YEJIOBEUECKHX  IOITYJISLIHIA.
buoconmaneHple  HWCCIIEOBaHUA  INPUPOABI  4YelmoBeKa.  VcciiemoBaHWe — KOJBOJIOLMH
OMOJIOTUYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanun



[Toptpetsi: Y. lapBuHn, JI. Jluku, A. A. Poruackuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHON MO3r 4YeIOBEKay,
«YenoBexooOpa3Hbie 00€3bsHBIY, «CKENET YeTI0BeKa U CKEIeT IIMMITaH3e», «PyTuMeHTsl 1
aTaBU3MbD», «J/IBWKyIIMEe CHJIBI AHTPOIOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKay,
«ABCTpaJIONUTEK», «YHenoBeK ymenbliy, «YenoBek npsMoXoaaiiniiy, «JleHuCOBCKUM YeI0BEK»
«Heangepraneupy, «KpomanboHibl», «lIpeakn udenmoBeka», «ITambl 3BOJIIOIUU UYETOBEKAY,
«Pacpl yenoBekay.

OO6opynoBaHue: MyJIsSKM OKaMEHEJIOCTeH, PeIMETOB MaTepHalbHON KyJIbTYphl MIPEIKOB
yenoBeka, penponykiuu (dotorpadum) kKapTHH ¢ MHQPOIOTHUYSCKUMU U OMONICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaX0A0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIEb Yepelna 4ellOBEeKa M Yepena LIMMIIAH3€, MOJENb KUCTH YEJIOBEKa U
KHCTH LHIMMIIAaH3€, MOJEIN TOPCA IIPEIKOB YEJIOBEKA.

JlabopaTtopHnasi padotra «l3yueHue ocoO€HHOCTEH CTpPOEHHUs CKelleTa 4YeJOBEKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yueHune 3KOIOrMUECKUX aJalTalllil YeIoBEKay.

Tema 6. DOkojoruss — Hayka O B3aHMOOTHOLIEHHSIX OPraHU3MOB U
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKaouel cpeaoi

3apoxaeHue M pa3BuTHE IKojorud B Tpyaax A. ['ymGonpara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl um 3agaum skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMHU.

Mertoab! skonoruu. IlosneBele HaOMIOEHUS. DKCIIEPUMEHTHI B 3KOJOIMU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMH. MOHUTOPUHT OKpY: KaroIIel Cpelibl: JTOKAJIbHBIMH,
PETHOHANILHBIN U TJI00aIbHBIN.

3HaueHue 3KOJOTMYECKMX 3HAHUN JJIs 4YeJoBeKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBfI3€M uyesnoBeuecTBa C MNpuUpofoid. DPOpMHUPOBAHUE DKOJOTUYECKOW KYJIBTYpHl U
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynwse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipl u cxemsl: «Pa3gensl s3xonoruny», «Meronbl 3KoIorun», «CxemMa MOHUTOpPUHTA
OKpYXaroIle Cpesb».

JlabopaTopnasi padora «/I3yueHne METOA0B HKOJIOTMYECKUX HCCIIET0BAaHUIN.

Tema 7. Opranusmsl u cpea o0UTaHUS

Okonornyeckue (akTopel M 3aKOHOMEpPHOCTH uX jedcTtBus. Kiaccuduxanms
DKOJIOTMYECKUX  (akTopoB:  abumoThueckue, OuoTHUecKkHe, aHTpornoreHHnle.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. [lpasuno munnmyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axropsl. CBeT Kak 3Konorudeckuii ¢pakrop. JlelcTBUue pa3HbIX y4yacTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posb cBera. doTonepuoausm.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue TemmepaTtypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTe kak skonoruueckuil ¢akrop. IIpucnocoOneHuss pacTeHuid K MOAJEP:KaHUIO
BojHOro Oamanca. Kiaccuduxanus pacteHuii mo oTHomeHHo K Boxe. [Ipucrnocobnenus
’KMUBOTHBIX K HU3MEHEHUIO BOJHOIO PEKHMA.



Cpenpl OoOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs, TITyOMHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas1. DUINKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOMTaHUS
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HbIX cpeiax.

buonornueckue purmel. BHennue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHM KU3HHU.

XKuznennsie Gopmbl opranu3moB. Ilonstue o xusHeHHo# (opme. Kuznenusie Gopmbl
pacTeHHuil: nepeBbs, KyCTAPHHKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBbI.
Kuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTBHI, TEOOHMOHTHI, a’3pOOMOHTHL. (OcoOeHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OMOTHYECKMX  B3aMMOACUCTBHI:  KOHKYpPEHIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusMm, koonepamus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckue  B3aMMOACUCTBUS  (TOMHYECKHE,
dbopuueckue, (adpuyeckue). 3HauyeHUE OMOTHUYECKUX B3aUMOJCHCTBHUMA ISl CYIIECTBOBAHUS
OpraHu3MoOB B cpezie ooutanus. [[puHIMI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpannmn

Tabmuipl u cxeMbl: «JKkonoruueckue GaxTtopbe», «CBETOBOM CHEKTPY», «IKOIOIMUECKUE
IPYMNIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TeII0KpOBHbIE JKUBOTHBIE», «X0JI0JHOKPOBHbIE
KUBOTHbBIEY», «DU3MOJOTMYECKUE ANANTALUU KUBOTHBIX», «Cpelapl OOMTaHMS OPraHHU3MOBY,
«buonornyeckue puTMeD», « Kuznenusle popmMel pacteHuiD», « KuzneHHble HOpMbl KUBOTHBIXY,
«JKocUCTeEMa IIUPOKOIUCTBEHHOTO Jieca», «DKocUcTeMa XBOWHOTO jeca», «Llenu nutaHusy»,
«Xumnnyectsoy, «llapazutuzmy», «Konkypenuus», «Cumouos», «KoMmmeHncanusm».

ObopynoBanue: repOapuu pacTeHUH M IKUBOTHBIX, INPHUCIIOCOOJIEHHBIX K BIMSHHUIO
pa3IMYHBIX  JKOJIOTMYECKHX (DaKTOpoB, TrepOapuu  CBETONIOOWMBBIX, TECHEIIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOJIIOOMBBHIE, TEHEIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTenusi, repOapuM W KOJUIEKIIMM TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTONYUBBIX
pacTeHHMi, uyuyena MNTUL M 3Beped, repOapuu pacTeHHH, OTHOCAIIMXCS K TUTpodHTaMm,
Kcepouram, Me3oduTaM, KOMHATHBIE DPACTEHUS JAHHBIX TPy, KOJJIEKLIHUU >KUBOTHBIX,
oOHuTaIOIMX B pa3sHBIX CpeAax, repOapuy M KOJUIEKIIMH PAacTeHUH W >KUBOTHBIX, OOJIaJaroluX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHMSM YCJIOBUW KH3HHU, TepOapuu u
KOJJIGKIIUM PAaCTeHUH M JKUBOTHBIX Pa3IMYHBIX >KU3HEHHBIX ()OpM, KOJUIEKIIMHM >KUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHas pa6oTa «BblsiBiIeHHE NTPUCTIOCOOIEHUI OpPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padota «BbIBIeHME MPHUCIIOCOOICHUNH OpPraHU3MOB K BIUSHHIO
TEMIEPATYPI».

JlaGopatopHas pabGora «AHaroMHuyeckue OCOOEHHOCTH pPACTEeHMH W3 pa3HBIX MeECT
oOUTaHUN.

Tema 8. Iko10rus BUAOB U MOMYJISIIUIA

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiiuu. [lomynsnus kak Ouojoruyeckas cUCTEMa.
Posib HeomHOpOAHOCTH cpelibl, (PU3HYECKHX OaphepoB M OCOOCHHOCTEW OMOJOTMHM BHIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiuii. OCHOBHBIE TOKA3aTENN MOMYJISIIH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTh, MUTpAIHsl.

OKkojorudeckas CTpykTypa nomyssinuu. OLieHKa YMCIEHHOCTH Momyjsuuu. JluHamuka
HOMYJISIUK U € peryisiius. buotndeckuil noreHnuan nomnyaauud. MoaenupoBaHue TUHAMUKA
nomnynsnui. Kpusble pocta YUCIEHHOCTH Monyisuuu. Kpusble BeDKUBaHUSA. Perynsius



YUCJICHHOCTH TIOMYJISIIUI: pOib (aKTOPOB, 3aBUCSIIMX W HE 3aBUCAIMIMX OT TUIOTHOCTH.
DKOJIOTUYECKHUE cTpaTeruu BUAoB (1- u K-ctparerun).

[Tonsatne 00 »3KoMOrMYEecKOW Hwuime Buga. Mecroobutanue. MHoOroMepHas MoOJEIb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonornueckoil Huiu. [lorennumansuas u
peann30BaHHAas HUIIIU.

Bunx kak cucrema momynsiuid. Apeanbl BHIOB. BHUIBI M WX JKW3HCHHBIC CTPATETHH.
DKOJIOTHYECKHUE SKBUBAJICHTEHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MHUIpalMil >KUBOTHBIX. buonornueckue uHBa3uU
Yy>KEPOIHBIX BUJIOB.

JleMoOHCTpanuu

[Toprper: Ix. . XaTunHCOH.

TaOmuiel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTepUCTUKU nonysiuuny, «[IpoctpancTBenHas
CTpyKTypa nomyisuun», «Bo3pactHeie nupamuabl nomyssinum», «CKOpOCTh 3aceseHus
MOBEPXHOCTU 3eMJIM Pa3IMYHbIMH OpraHu3Mammuy», «Mopens skonorudeckoil Humu J[x. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapun pacTeHuM, KOJUIEKIMH KHUBOTHBIX.

JlabopaTopnas padora «lIpucrnocobiienus ceMsH pacTeHHI K pacCEICHUION.

Tema 9. JkoJiorus cood1IeCTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrema Kak oTkpeitas cuctema (A. k. Tencnu). DyHKIMOHaNBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: NPOAYLEHThI, KOHCYMEHTHI, PeayleHThl. Tpoduueckre YpOBHH.
Tpoduueckue nenu u cetu. Abnornyeckune O10KK dKocucTeM. [10YBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BEIECTB ¥ MOTOK YHEPTHH B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3KocucTeMbl. buoMacca u npoaykius. OKOJ0rH4eCKHe MHpaMuIbl
quces, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKueccuu. IlepBuUHbIE M BTOPUYHBIE CYKLIECCHM M HMX
IPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykueccuu. KimmakcHoe coo01ecTBo.
buopaznoobpa3ue 1 moJaHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[TpuponaHbIe 3KOCUCTEMBL. JKOCUCmEeMbl 03Ep U peK. DKOCUcmembvl MOpel U OKeaHos.
Drocucmemvl myHOp, 1ecos, cmenet, NyCmbvitb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paszmuuusa wMmexny
AHTPONOTEHHBIMU U MPUPOJHBIMU PKOCHUCTEMAaMHU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas ¢uopa u dayHa.
CuHaHTponu3anusi TopoJcKkoil  ¢QayHbl. buomornyeckoe M XO3SHCTBEHHOE 3HAuEHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (DOPMHUPOBAHHMSI  OCHOBHBIX  B3aUMOJACWUCTBUII  OpPraHM3MOB B
skocucrteMax. Ponv kackaonoco s¢gexma u 6ud08-30uhukamopos (Kiouegvlx 6udos) 8
@yukyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEIIECTB MEXIY CMEKHBIMH
AOKOCHCTEMaMH. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIIHUA W 3KOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3/1EHCTBUI.

Mexanuzmvl  8030eticmeus — 3a2psA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl IKOJNO0SUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmsusi. MeTo00Tus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencin.

Tabmunet u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHUCTEMA MMUPOKOIHNCTBEHHOTO JIeCay,
«IJKocucTeMa XBOMHOro Jjeca», «@PyHKIMOHAJIbHBIE TIPYIIIBl OPraHU3MOB B JKOCHCTEMER,
«KpyroBopor BemectB B 3Kocucteme», «llemm mmTaHus (macTOMIIHAs, JAETPUTHAS)»,
«IKoyNoruyeckas nmupamuia yucemn», « JKojJorudyeckas nupamuaa 6MoMaccedy, « JKoJorudyeckas
nupampaa sHeprum», «OOpasoBanue Oonota», «llepBuunas cykmeccusi», «BoccranoBnenue
jeca mocie moxkapay, «IKOCHUCTEMa 03epa», «ArpoueHos», «KpyroBopor BeHmIECTB U IOTOK
SHEPTHUU B arporeHose», «[Ipumepsr ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHUM, KOJJICKIMHM HACEKOMBIX, dydesia NTHI[ U 3Bepew,
repOapuu KyJIbTypHBIX U AUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTuyeckasi padora «/3ydyeHue u onucanue ypo0o3KOCUCTEMBDY.

JlabopaTopuasi padora «/3ydyenue pazHooOpa3usi MEJIKHUX MOYBEHHBIX YICHHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX).

IKCeKypeust «IKCKypcHs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepes3HSK, €IbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, 60JI0TO)».

IKeKypeust «IKCKypCHsl B arpo3KocucTeMy (Ha 1MoJie Wi B TEIUTHYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riiod6anbpHass IKOCHCTEMA

buocdepa — obmernnanerapHas obosiouka 3emiid, TJI€ CYIIECTBYET WM CYIEeCTBOBaJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. O6mactu 6mocdepsr u e€ cocran. JKuBoe BemecTBo OHochephl U ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHocTH 6uochepsl Kak raodanbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTB U
OMOreoXMMHYECKHEe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTS siBIeHui B Ouocdepe.

3oHanbHOCTh OHochepsl. [lonsarue o Onome. OCHOBHBIE OMOMBI CYIIHN: TYHJIpPa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJINCTBEHHBIE JIECa, CTENN, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphsi. KiMmar, pacTUTeNbHbIN U dKUBOTHBII MUpP OMOMOB CYIIIH.

Crpyktypa M GYHKUMS OJKMBBIX CHCTEM, OIEHKAa HMX PECypCHOro TMOTeHLuana u
O6rochepHbIX PYHKIIHIMA.

JleMoHCTpanun

[Toptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuisr u cxemsl: «I'eocdepst 3emuan», «KpyroBopor azora B npupozae», «Kpyrosopot
yriaepoaa B npupone», «KpyroBopor kuciaopona B npupoze», «KpyroBopor Boasl B IpUpoae»,
«OcHoBHBIE OuOMBI cymu», «Knmumarnueckue mosica 3emnm», «Tynapa», «Taiiray,
«Cmemannbii - nec», «lllupokomuctBenubii  jnec», «Cremby, «CaBaHHa», «IlycTbiHs,
«Tponumuecknii nec.

Ob6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJIIEKIIMH )KUBOTHBIX.

Tema 11. YennoBek U OKpy:Kalomas cpeaa

DKOJIOTHYECKUE KPW3UChI W WX TpUYHHBL Bo3zeiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3QyIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOM cpenpl. Oxpana
BOJHBIX pecypcoB. Pazpymenue noussl. OXpaHa OUYBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONIOTEHHOE  BO3JCHCTBME HAa pACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NIPUHIMIIBI OXPAHbI NPUpPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopun (OOIIT). boranndeckne caapl U 300JI0THYECKHE
MapKH.



OCHOBHBIE TTPUHITUIIBEI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA M MPUPOABL. PamroHamsHOE
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOoJOrM4eckoro pasHooOpasust 3emiu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX YKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa
U €T0 BEPOSITHBIC TIOCTICICTBHS.

Pa3BuTte METOOB MOHHTOPWMHIA PA3BUTHS OINACHBIX TEXHOTEHHBIX ITPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepeearowjeil. U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonozcuueckoe paznoobpaszue u o6uopecypcol. Hayuonanvhvle ungopmayuonuvie
cucmembl, obecneyugarowue O0OCMyn K UHGOpMayuu NO COCMOSHUIO OMOEIbHbIX BUO08 U
axocucmem. OCHOBbL IKOpeabUTUMAYUU IKOCUCTIEM U CROCOO08 OOPbOBL ¢ OUONOBPENCOCHUAMIUL.
Pexoncmpyxkyus mopckux u HazemMHbIX 3KOCUCTIEM.

JleMoOHCTpanuu

Tabmumpl u  cxembl: <«3arps3HeHue arMmochepbl», «3arps3HeHHE THAPOCHEPH»,
«3arps3HeHre  TouBbl», «llapHUKOBBIN AddekT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIIPABISIEMOTO MUPAY.

O6opynoBanue: Qororpaguu OXpaHsEeMbIX pacTeHUH U JKUBOTHBIX KpacHoil KHUTH
Poccniickoit ®enepanuu, KpacHol KHUTM peruoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
IpOTrpaMM CpeAHEro o0Iero oopa3oBaHMs: JTMUHOCTHBIE, METAlPeIMETHBIE U ITPEMETHBIE.

B cTtpykType TUYHOCTHBIX Pe3yJbTAaTOB OCBOCHMS MPOTPAMMbI MO OMOJIOTHH BBIJICTICHBI
CIIEAYIOUIME  COCTaBIIAIOIIME: OCO3HAHHWE OOYYAlOUIUMHCS  POCCHICKONH  TpakIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONIPEIENIECHHUIO,
Hanuuue momueéayuu K OOy4YeHMIO OWOIJIOTHH, yeleHanpagiennoe pazeumue BHYTPEHHHX
yOEXKIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAULMHA pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYYaIOUINXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MpUCyINMHU CHUCTEMCEC
Ouosornyeckoro  oOpa3oBaHUs, Haluuue  HNPABOCO3HAHUS ~ HKOJIOTUUECKOM  KYyJbTYpBHI,
CcnocobHoCmuU cmagums €I U CTPOUTH KU3HEHHBIE TIaHBI.

JINYHOCTHBIE PE3yNIbTaThl OCBOCHMS MPOTPAMMBbI 110 OMOJIOTHUM JOCTUTAIOTCS B €IUHCTBE
yqe6H01‘/'I A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPaJUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH, IPUHSTHIMHU B
oOmiecTBe NpaBUJIaMH W HOPMaMHU IOBEACHMS M CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHsI BHYTPEHHEH NO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBaXEHUSI K 3aKOHY W IPaBOIOPSAKY, YEJIOBEKY Tpyda W CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
yBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HAacleAMIO U TPaaulUsiM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickoit @eaeparuu, Ipupoie U OKpyKarouien cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS YyUeOHOTo mpenmeTa «bronorus» I0MKHBI OTpaXaTh
TOTOBHOCTb M CHOCOOHOCTHh OOYyYaroluXcsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX
yOXJIEHU, COOTBETCTBYIONTUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa,



pacHIMpPEHNE KU3HEHHOTO ONbITa U ONbITA AEATEIBHOCTH B MPOLECCE Pean3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHOU IEATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpakaaHCcKOro BOCIHTAHUS:

cOPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromierocss Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUIICKOT0 O0IIIECTBa;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBaKEHHE 3aKOHA H
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pelIeHnr Yu4eOHBIX U TI03HABATEIbHBIX 33124, BBITOJHEHUN OMOJIOTHYECKHUX KCTICPUMEHTOB;

CIIOCOOHOCTh  OMPEENIATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HH U OOBIACHATH €€;

yMEHHE YYMUTbIBaTh B  CBOUX  JEHCTBUSX HEOOXOIUMOCTb  KOHCTPYKTHBHOI'O
B3aMIMOJICHCTBHS JIIOJICH ¢ pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YYCOHBIX,
MO3HABATENIbHBIX M HCCJIENOBATEIBbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHUIO
OTIIIOHEHTOB MPH 00CYKAECHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpaid, CBOIO
Poauny, cBOM s3bIK U KYJIBTYpY, IPOLUIOE U HACTOALEE MHOTOHAIIMOHATILHOTO Hapoja Poccun;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIHEAUID U NaMATHUKAM PUPOJBI,
JIOCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTHH B TIO3HAHWUHU 3aKOHOB MPUPO/IBI, B KU3HH YEIOBEKA U
COBPEMEHHOT0 00IIEeCTBA;

ujeiHas yoe:xx 1I€HHOCTh, TOTOBHOCTbD K CIIYKEHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEMN POCCHUICKOTO Hapoza;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIJIa B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJAMTENSAM, CO3/JIaHMI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJUIIMSIMHU HApOJIOB
Poccuu;

4) 3CTEeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIIEHUE K MUPY, BKITIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHHUE YMOLIMOHAIILHOTO BO3/IEUCTBHS JKUBOU MTPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIP2)KEHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBIIATh
KaueCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnveckoro BocnuTAaHUS, (OPMHUPOBAHHS KYJBTYPbl  310POBbSI W
IMOLMOHAJIBLHOIO $JIaronoy4us:



MMOHUMAaHWE W peain3alus 3JI0pOBOro M 0€30MacHOro 00pasa XKM3HU (30pOBOE MUTAHKE,
COOJIIO/ICHNE TUTHMEHUYECKUX TPABWII M HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHas (Qu3Myeckass AaKTUBHOCTb), OEpEeKHOIro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH MpPaBWJ HWHIAUBUAYAIbHOTO U KOJUJIEKTUBHOTO 0€30I1acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBHA W HENPHUSATHS BPEAHBIX NPUBBIUEK (YNMOTPEeOICHUs AIKOTOJI,
HapKOTHUKOB, KYpPEeHHUS);

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTH K TPYIy, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TFOTOBHOCTbh K aKTUBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHULIMUPOBATh, IUIAHUPOBATb M  CAMOCTOSITEIBHO  BBINOJHATH  TaKylO
JESITEIIbHOCTD;

MHTEpPEC K Pa3IM4HbIM chepam MmpodecCHOHAIBHON NesSATeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp Oyay1iei mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KHU3HEHHBIE TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCEH
KU3HU;

7) IKOJIOTHYECKOTO BOCTIUTAHUS:

9KOJIOTMUYECKHU 1€1€CO00pa3HOE OTHOIIEHNWE K IPUPOJIEe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBILLIECHUE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: NMPUOOPETEHHE OMbITa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBHI JIJIs1 OKPY>KaIOILEH CPebl;

OCO3HaHHE TNO00AJIBHOIO XapakTepa SKOJIOTMYECKHX MpoOieM M IMyTed uX pelleHus;

CIOCOOHOCTh HMCIONIB30BATh MpHOOpeTaeMble MPH U3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHUuU MPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM TMPUPOIOINOIB30BaHUEM (COOINI0/IeHNE
IpaBWJI TIOBEJIEHUSI B MPUPOJE, HANPABIEHHBIX HAa COXPAHEHHWE PAaBHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUSTHE NEHCTBUM, MPHUHOCALIMX BpEJ OKpYXarolled NpUpOJIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIArONMpHUSATHBIC SKOJIOTMUYECKUE TMOCIEACTBHUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPEAOTBPAILATh UX;

HaJIM4YUE PAa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, HSKOJOTMYECKON KyIbTyphl, OIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HaNpaBIC€HHOCTH, YMEHMSI pPYKOBOJACTBOBAaTbCS HMHU B
MO3HABATENIbHON, KOMMYHHMKAaTHBHOW M COLIMAJIbHOW TMPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd ¢ OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO HAa JUAIOTe KYJIbTYD,
CIOCOOCTBYIOIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpPIIICHCTBOBAHHUE S3BIKOBOM M YUTATENILCKON KYJIBTYpPHI KaK CPEICTBA B3aUMOICHCTBUS
MEXIy JIOJIbMH U TIO3HAHHS MUDA,

MOHUMaHUEe CcrenuuK OWOIOTUM KaK HayKH, OCO3HaHHs e€ poilu B (popMHpOBaHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKpY KaroleM
MHUpPE Kak O €IWHCTBE TMPUPOIBI, 4YelOBEKa © OOIIecTBa, B IMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npolaeM coXpaHeHHs IPUPOAHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW IMBMIIM3AIMU: OOECTIeUeHHUs
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX



peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MMOMCKA MyTel BbIXOJA U3 INI0OATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus Iepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIOJIb30BaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHWM B IEJIAX MOBBIIICHUS OOIICH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTaBHOM dYacTh (PyHKUIMOHAIBHOM
rPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil Py U3y4eHUU OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOAOB II03HAHUS, HUCIOJB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJydyaeMble 3HAHUS JJIs aHajdu3a M OOBACHEHUS SBJICHUU
OKpY’KaIOIIeT0 MHUpa M NPOUCXOIAIIMX B HEM H3MEHEHHH, yMEHHE JelaTh 00OCHOBAHHBIC
3aKJIIOUYEHUSI HAa OCHOBE HAy4YHbIX ()aKTOB U HMMEIOIIMUXCS JaHHBIX C IEJbI0 MOJy4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UIsl PELICHHS
po0JIeM B peasbHBIX )KU3HEHHBIX CUTYaLUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENBCKYIO ACSITENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHUW MO OWOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTSIMU.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOCHUSA Y4eOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHPOBO33pEHHUS OOYYarOIIMXCS  MEKIUCLUIUIMHAPHbIE
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJI0B MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
ABJIEHUE, TPOLECC, CUCTEMa, HAay4YHbIM (haKT, NMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClleloBaHHe, HaOJII0JeHue, U3MEpPEHUE, SKCIIEPUMEHT M JpYyTHUe); YHHUBEPCaJIbHbIE
yueOHble JeiCcTBUS (TO3HABaTEIbHbIE, KOMMYHHUKATHUBHbIE, PETYJSATUBHBIE), 00eCIeunBaoOIIne
¢dopmupoBaHre (HYHKIIMOHAJIBHONW I'PAMOTHOCTH M COLMAIILHOW KOMIETEHIMH O0YYaroluXcs;
CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpCalbHble yuyeOHble ACWCTBUS B I03HABATEIbHOM MU
COLIMAIbHON ITPAKTHKE.

B pesynprate u3yueHus OHOJIOTMM HaA YPOBHE CpPEAHEr0 O0OIero oOpa3oBaHUS Y
oOyuarorerocsi 0yayT copMupoBaHbl MMO3HaBaTeIbHbIE YHHUBEpCAJIbHbIE yueOHbIE NEHCTBHS,
KOMMYHHMKATHBHbIE YHUBEpCAJbHbIE Yy4eOHblE JEWCTBUSA, PETYJISITUBHBbIE YHHUBEpCaJIbHbIE
yueOHbIe JeWCTBUS, COBMECTHAS 1€ TENbHOCTb.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTPaMMbI CpPEIHEro o0IIero oOpa3oBaHHs
JOJIKHBI OTPAXKATh:

OsgiaieHHe YHUBEpPCAJbHBIMHU Y4eOHBIMHU NN0O3HABATEIbLHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JOrHYecKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJlIM3MpPOBaTh IpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCMOJb30BaTh NPU OCBOCHMM 3HAHUI NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiIM3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, 000O0IIEHHs), PacKpPhIBaTh CMBICI OHOJOTHYECKHX
HOHATHUH (BBIIENATH UX XapaKTEePHbIE MIPU3HAKU, YCTAHABIMBATh CBS3U C JPYTUMH ITOHIATUAMH);



OTIPENIEATh ILENN JeATEeILHOCTH, 3aJaBas HapamMeTpbl W KPUTEPUH HX JTOCTHKEHUS,
COOTHOCUTDH pe3y.]'IbTaTLI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

HCIIOIb30BaTh OWOJIOTHYECKHUE TOHATHUS ISl OOBSCHEHUsS (PAKTOB W SIBJICHHH >KUBOU
TIPUPO/IBI,

CTPOUTHb JIOTUYECKUE PpACCYKAEHUS (MHIYyKTUBHBIE, JAEIyKTUBHBIE, I10 AaHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAacCMAaTPUBACMBIX SIBICHUSAX, (OPMYIHUPOBATH
BBIBOJbI U 3aKJIFOUYCHU,

MPUMEHATh CXEMHO-MOJICTILHBIE CPEJCTBA JUIsl MPEICTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI PAa3HOTO pOja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OILEHHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKH ITOCJICICTBHUI JICITCIBHOCTH;

KOOpJIMHUPOBAaTh M BBIIOJHATH pPaOOTy B YCIOBUSX pEAJbHOTO, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BI/IBaTI> eraTI/IBHoe MBIIIIJICHHUEC HpI/I peHIeHI/II/I KN3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiiCTBHS:

BJIAJACTh HABBIKAMHU y‘IC6HO-HCCJICIIOB3.T€JII:CKOfI 151 HpOCKTHOfI ACATCIIbHOCTH, HABbIKaMH
pazperieHusi mpodIeM, CIOCOOHOCTBI0O U TOTOBHOCTHIO K CaAMOCTOSITENILHOMY TOHCKY METO/OB
pGHIeHI/IH HpaKTquCKI/IX 3ajaay, HpI/IMeHeHI/IIO paSJII/I‘IHI)IX METOAO0B ITO3HAHMUA,

HCIIOJIB30BATh pa3n1/Iqule BUAbBI JOCATCIBHOCTU IIO HOJIy‘-ICHI/IIO HOBOI'O 3HaAHUsA, €TI0
MHTEPIIPETAMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTyaIMsX, B TOM YHCJE MPHU
CO3JaHUHN y‘-Ie6HI)IX 1 COIIMAJIBHBIX HpOGKTOB;

(dbopMUpOBaTh HAYYHBIM THUI MBIILIECHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU
INOHATUAMHU U METOJaMU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHOW JEATEIHHOCTH U
KN3HCHHBIX chyam/Is[x;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJH3UpOBaTh 3ajlady, BBIIIBUTaTh
FI/IHOTe3y eé peIHGHI/ISI, HaXO0JUTh apFYMeHTBI IJIsI TOKa3aTeJIbCTBA CBOUX YTBepﬁ(HeHHﬁ,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHaJII/I3I/IpOBaTI> HOJ'IyLIeHHI)Ie B XoIe pemeHI/m 3a1a49u pGSYJ'II)TaTI)I, KpI/ITI/ILIeCKI/I
OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYyAaIlUsIM, OLIECHUBATh NPUOOPETEHHBIN OMBIT;

OCYIIECTBJIATh 1I€JICHANIPABICHHBIN TOUCK TEPEeHOca CPEACTB M CIOCOOOB JEHCTBUS B
po(hecCHOHATBEHYIO CPEeay;

yMeTh TIEPEHOCHUTh 3HAHHWS B  TIO3HABATEIbHYID W  MPAKTHYECKYI0  001acTH
KH3HEACATCILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC WJEH, MpeAiaraTb OPUTHHAIBHBIE TOIXOABl W PEIICHUs, CTABHUTH
poOJIEMBI U 33/1a49H, JOIMYCKAIOIIUE ATbTEPHATUBHBIC PEIIICHHUS.

3) pa6ora c undopmamueii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(MOpManuu (TeKcTe y4eOHOro mocoous,
HAy4YHO-TIOMYJIAPHOMN JHUTEpaType, OMOTOTHIECKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANM3UPOBATh HMH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
HpeI[CTaBJ'IeHI/ISI, KpI/ITI/I'—IeCKI/I OLCHUBATH eé JIOCTOBepHOCTI) 158 HerOTI/IBOpeLH/IBOCTB;



(GbopMyaMpOBaTh 3alpoChl M NPUMEHATh pPA3JIUYHbIE METOAbl IPU IIOUCKE U OTOOpe
O6uonornyeckoit nHGOpMAaIK, HEOOXOIUMOH /IJIs BHITTOIHEHUS YUeOHBIX 3a1a4;

pUOOpeTaTh ONBIT MCIOJIB30BaHHUS HMH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYI0 (OpMYy MpEACTaBICHHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, TpaduKy, AHArpaMMBbl, TaOJIUIbI, PUCYHKH U APYTOE);

UCTOJb30BaTh HAyYHBIH S3BIK B KayecTBE CpEICTBA NIpuU paboTe ¢ OHUOIOTHYECcKOi
uHpopMaLuel: IPUMEHITh XUMHUYECKHE, (pU3MUecKre M MaTeMaTU4ecKHe 3HAKHM U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HWCIOJb30BaTh M MPeoOpa3oBBIBaTH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJIeTh HABBIKAMU pACHO3HABAHUS M 3alIUThl HH(pOpMAIMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMH KOMMYHHMKATHUBHBIMH JAeifiCTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHMKAIIUU BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBAaTh B JHAJOre
WINA JUCKYCCHU TI0 CYIIECTBY OOCY)XTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIHO BBIIIOJHEHUs MpeajgaraeMoil 3ajaud, YYUTbIBaTb MHTEPECHl H
COTJIACOBAHHOCTH MO3HUIIUH JAPYTHX YYaCTHUKOB JUAJIOTa UITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJlbHble CpEeACTBAa OOIEHUsS, MOHMMAaTh 3HAYEHHE COLUAIIBHBIX
3HAKOB, IPEANOCHIIOK BOBHUKHOBEHUSI KOH(IMKTHBIX CHUTYalli, yMETh CMIT4aTh KOH(QJIUKTHI 1
BECTH [1€PErOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCO0aMM OOIIEHUS W B3aMMOJCHCTBHS, TMOHUMATh HAMEPECHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs IeITeJIbHOCTD:

MOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIeCTBa KOMAHIHOW W MHIMBUIYaJTbHONH pabOTHI TpU
peleHn OMONIOTnYecKoi nMpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEMCTBUSI TP PELICHUN yueOHOU 3a/1auH;

BbIOMpPATh TEMAaTUKy U METOAbI COBMECTHBIX AECUCTBUI C yu€TOM OOIIMX HMHTEPECOB, U
BO3MOXXHOCTEH Ka)K/I0TO WiIeHa KOJUIEKTHBA;

NPUHUMATh LEJIW COBMECTHOM JesTeIbHOCTH, OPraHU30BBIBaTH WU KOOPAMHHUPOBATH
JIEUCTBUA MO €€ JOCTHMIKEHHIO: COCTaBIISITh IUIAH JEUCTBUI, pacnpeieisiTh POJd C YYETOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOIH paboThl;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOTO YYaCTHHKA KOMaH/IbI B OOIIHIl pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE MPOEKTHI, OIEHWBATh HJEH C TO3WIIMHA HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTHBHOE CTPATETHYECKOE TIOBEJCHWE B PA3JIMYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsJiaieHne YHUBEPCAJIbHBIMH PEryJIATHBHBIMH A€ CTBUSIMH:

1) camoopranusanus:

UCMOJb30BaTh OWOJOTHUECKUE 3HAHUS JUISL BBIABICHHS MNpOOJEM W MX pelIeHHs B
’KH3HCHHBIX M yUYEOHBIX CHTYyaIIHsX;



BbIOMPATh Ha OCHOBE OMOJOIMUYECKUX 3HAHWM 1I€JIE€BBIC U CMBICIOBBIE YCTAHOBKHM B CBOMX
JEHCTBUSX M IOCTYIIKaxX [0 OTHOIICHHMIO K >KMBOM IIPUPOJIE, CBOEMY 3J0POBBIO U 3J10POBBIO
OKPYXKaroUIMX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aydl B O0pa30BATEIbHON JEATEIBHOCTH H
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENTHO COCTABJIATH IUIAH PEIICHHUS MPOOIeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4eOHOI 0 peiMeTa Ha OCHOBE JINYHBIX IPEOYTEHUIH;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh [TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHHUIO IIMPOKOHM 3pyIUIMK B PA3HBIX 00JaCTAX
3HaHMUM, TOCTOSIHHO MOBBIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTUBBI B JIESATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJICTh HABBIKAMHU TTO3HABATEIHHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKCuu
JUTSL OLIGHKU CUTYAalllH, BIOOPA BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPU AHAJIN3€E PE3YyJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOs M APYIHX:

IpUHUMATh ce0sl, IOHMUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;

IPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTH MOHMUMATh MUP € TIO3ULIUH IPYTOTO YelloBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAep)KaHUs ydyeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI HAa o0ecrieueHne NpopuiIbHOTO 00yUeHUs 00yJarOIINXCS
O6uonornu. OHU BKJIIOYAIOT: creuupuyeckue s OUOJIOTMM HaydHble 3HAHUS, YMEHUSA W
CrocoObl JEMCTBUII 1O OCBOEHMIO, HWHTEpIpETallud M NpeoOpa3oBaHUI0 3HAHWUN, BHIBI
JeSITEIbHOCTH 10 TOJYYEHUIO HOBBIX 3HAHMH M UX NPUMEHEHUIO B Pa3JIMYHbIX Yy4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalnusiX. [IpeameTHbie pe3ysbTaThl IPEICTaBICHbI 110 rojlaM
U3YYECHHUS.

[IpenmerHbIe pe3ynbTaThl OCBOCHHs ydeOHoro mpenmera «buonorms» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B IO3HAHUM 3aKOHOB MPUPOIBI U
pelLIeHnH MpodJIeM palMoHaILHOTO MPUPOAONOIb30BAHNUS, O BKJIaIe POCCUHCKUX U 3apyOekHbBIX
Y4€HBIX B pPa3BUTHE OMOJIOTHH;

BJIaJICHHE CHUCTEMOW OMOJIOTMYECKMX 3HAHMH, KOTOpasl BKIIIOYAET: OCHOBOIIOJATAIOIIHNe
OMOJOTHYECKHEe TEePMHMHBI U TOHATUS (KU3Hb, KIETKa, OpPraHu3M, MeTaldoJu3M, IOMeocTas,
CaMOpETYJISIIMSL, CAMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE),



ouonornueckue Teopun (kimerounas Teopus T. IlIBamna, M. Ineiinena, P. Bupxoga,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o mnentpax
MHOT000pa3usi U MPOUCXONKIACHUS KYJIbTYPHBIX PAaCTEHHil), 3aKOHBI (€IMHO00pa3us MOTOMKOB
IIEPBOIr0 MOKOJIEHMSI, pacLIeIIEHUs, YUCTOThl TaMeT, HE3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAJOB B HaciencTBeHHOM wu3menuunBoct H. WM. BaBwiioBa), mpuHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHU METOJaMHU HAY4YHOTO MO3HAHUS, UCIOJB3YEMBIX B OHMOJOTHYECKUX
HCCJIEIOBAHMSIX )KUBBIX O0BEKTOB (OMHUCAaHUE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB JKU3HENEATEIBHOCTH, MPOTEKAIOIIUX B OpPraHu3Max pacTeHUM, J>KUBOTHBIX H
4eJI0BeKa, OMOJOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa0O0IM3M), IPEBPAIICHUS SHEPTHH,
Opo>keHUs, aBTOTPO(GHOr0 U reTepoTpOPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, M€03a, FaMeTOreHe3a, IMOpUOreHe3a, NoCTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOKEHHUS,
WHAUBUAYAIbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHsS T'€HOB, Te€TEepO3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE yCTaHABIMBATh B3aUMOCBS3H MEXIYy OpPraHOMAAMH KIETKA U HX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (PYHKIUSIMH, MKy OPraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX W 4YeJNOBEeKa M WX (YHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
(GYHKIMAMHU, MEXIy dSTamaMyd OOMEHa BEIIECTB, JTallaMd KJIETOYHOTO IUKJIA M JKU3HEHHBIX
[UKIOB OPraHM3MOB, OJTallaMU SMOPUOHAIBHOTO pAa3BUTHS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTumnom u (hakropamu cpepl OOUTAHHUS;

YMEHHE BBISIBIATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTebCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;

yMEHHUE pelarb OMOJIOTHYECKHE 33a/a4M, BBIABISATH MPUYMHHO-CIEJICTBEHHbBIE CBS3U
MEXIY HUCCIEeAyeMbIMU OHMOJIOTUYECKUMHU MpolleccaMi M SIBICHUSIMM, JeflaThb BBIBOJABI H
IIPOTHO3bI HA OCHOBAHUH MOJyUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIOJHATH JTA0OpPaTOpHbIE U MPAKTHUYEeCKHE pabOThI, COONIOATh MpaBUia MPHU
pabote ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TMPOBEPSITh HUX HKCIEPHUMEHTAJbHBIMU CpPEICTBaMH,
bopMynupys Lelb UCCIEeI0BaHUS, AaHATU3UPOBATh NOJyUEHHBIE PE3YJIbTAThl U JIENaTh BHIBOJIBI;

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCJIEN0BATENbCKON paboTe Mo OHWOJIOTHH, 3KOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILIECTB, W MYyOJWYHO MPEACTABIATH
MOJIyYeHHBIE PE3yJIbTaThl HA YUEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHE OLIEHUBAaTh JSTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIENOBaHUI B o0nactu
OMoJIOTHM M MEAULUHBI (KIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oy tyieil npodeccuoHalbHON AEITENbHOCTH B
oOnactu OMOJIOTUH, MEIUINHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X0351UCTBA, MUIIEBON
MPOMBINIICHHOCTH, YIIyOJSTh TO3HABATENbHBIM HWHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mMpodeccud W TPOJOJDKEHHE OMOJIOTHYECKOro o0pa3oBaHUS B
OpraHu3aIusaX CPEAHEro MPOPEeCcCCHOHATBHOTO U BBICIIETO 00Pa30BaHUsl.



[IpenMeTHbIe pe3yibTaThl OCBOeHHsA YyuyeOHoro mnpenmera «buonorus» B 11 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, B IO3HAHHHM 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOIMUYECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO TPUPOJIONIONB30BaHUsl, U B (POPMHUPOBAHUM LEHHOCTHOIO OTHOMIICHUS K
npupoje, oOLIECTBY, YENIOBEKY, O BKJIAJleé POCCUHUCKUX U 3apyOekHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMEHHE BIaJIeTh CUCTEMON OMOJIOrMYECKUX 3HAHUN, KOTOpas BKIIIOYAET OMNpEICIICHUs U
NOHMMAaHHE CYIIHOCTH OCHOBOIOJAraloMMX OHOJIOTUYECKUX TEPMUHOB U MOHATUH (BHZ,
sKocucTtema, Owocdepa), Ouonormyeckue Teopun (IBoiorMoHHas Tteopus Y. [lapBuHa,
CUHTEeTHUeCKas Teopus 3Boitonuu), yueHus (A. H. CepepuoBa — 0 HyTAX M HaIpaBJICHUSAX
spostonnu, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
9KOJIOTHYECKON MUpaMUIbl SHEPTUH ), TUIIOTe3bl (runote3a «mupa PHK» V. I'unbepra);

YMEHHE BJIaJE€Th OCHOBHBIMH METOJIaMU HAy4YHOIO II03HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKNX MCCIEAOBAHUAX J>KUBBIX OOBEKTOB M DJKOCHCTEM (OMUCaHUE, HU3MEpEHHeE,
HaOJroIeHNe, YKCTIIEPUMEHT), CIIOCO0aMH BBISIBIICHHS M OLIEHKHA aHTPONOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BUJOB, OMOI€OLIEHO30B, 3KOCHUCTEM U
ouocheppl, CTaOMIM3UPYIOUIET0, IBUXKYIIETO M Pa3pbIBAOLIEIO €CTECTBEHHOTO OTOOpa,
AJJIONATPUYECKOr0 U CUMIATPUUYECKOT0 BUJI000pa30BaHusl, BIUSHUS JABWKYILIHUX CUJI IBOJIOLUN
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUH, KPYyTOBOPOTA BEILIECTB M IOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXIY TIPOLECCAMU 3BOJIOLUH, JABWKYIIMMU
CWJIAaMU aHTpPOIIOTe€HEe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M NPUCHOCOOIEHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBIATH OTIIMYUTEIBHBIC TIPU3HAKU KHUBBIX CHCTEM, TIPUCIIOCOOIEHHOCTh BUJIOB
K cpene oOuTaHus, aOMOTHYECKUX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHUH B 3KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCI0JIb30BATh COOTBETCTBYIOIINE APIYMEHThI, OMOJIOIrHYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB PpAa3HbIX CHUCTEMAaTHYECKUX TPy,
B3alMOCBS3M OpPraHM3MOB M Cpeibl OOMTaHUs, €JMHCTBA YEJIOBEUYECKUX pPac, HEOOXOIUMOCTU
COXpaHEHMsT MHOT000pa3us BHUJOB M 3KOCHUCTEM KaK YCJIOBUS COCYILECTBOBAHHUS HMPUPOIBI U
YeJI0BEYECTBA;

yMEHHUE pelaTrb OMOJIOTHYECKHE 33a/a4H, BBIABIATH MPUYHMHHO-CIEJCTBEHHbBIE CBS3U
MEXJy HCCIEeIyeMbIMU OHOJOTHYECKUMH TIPOILECCAMU M SIBJICHMUSIMM, Ji€1aTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOIHATH JIaDOpaTOpHbIE U MPaKTUYECKHE padoThl, cOOI0IaTh MpaBMia MPH
paboTe ¢ yueOHBIM U JJabOpaTOpHBIM 000PY/IOBAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATh WX OJKCIEPHUMEHTAIBHBIMUA CPEJICTBAMH,
bopMyIHpys 1eNb UCCIEeI0BAHNUS, AaHATU3UPOBATH MOyUYEHHbIE PE3yIbTAaThI U 1€71aTh BBIBODI;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HCCIIEIOBATEIHCKONW paboTe MO OMOJIOTHH, DKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, M IyOJUYHO MPEACTaBIATH
MOJTy4YE€HHBIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEHIUX;



yMEHHE OIICHMBaTh THUIIOTE3bl U TEOPHUM O TMPOUCXOXKIECHUM JKU3HHM, YelOBEKa U
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEACTBHAX M CIIOCO0axX MPEJOTBPALCHHUS TI00aTbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOpP Oyayiiel mpodeccnoHanbHOM e TENbHOCTH B
obnmacth  OMONOTHH, JKOJOTHUH, MPHUPOAONOIL30BAHUS, MEIUIUHBI,  OHOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAWUCTBA, MUILNEBOM MPOMBIIUIEHHOCTH, YTIyOJIATh
NO3HABATENbHBIA WHTEPEC, HANpPaBICHHbI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccun U MPOJOJHKEHHE OHOJOTMYEeCKOro oOpa3oBaHHMs B OpraHU3alUsAX CPEIHEro
po(heCcCHOHATLHOTO | BHICIIET0 00pa3oBaHUS.



TEMATHUYECKOE INTAHUPOBAHHME10
KJIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHUe pa3iesioB U TeM (undposbIe)
n/n NPOrpaMMbl Beero KoHnTtposabHbie IIpakTHyeckue o0pa3oBaTe/ibHbIE
padoThI padoThl pecypenl
1 Buonorus xak Hayka 1 POIII
https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMbl U UX U3y4YeHHE 2 1
3 Buonorus xkierkn 0.5
4 XuMmudeckasi OpraHu3aus KISTKH 10
5 Crpoenne u GyHKIIUN KICTKA 8 2
6 OOMeH BellecTB U MPEeBpallleHNe SHEPTUH BKIICTKE 9 1
Hacnencteennas uadopmaius u peanusaiusicé B
7 KJIETKE 9 0.5
JKu3HEeHHBIH MK KJIETKA 6 1 1
9 Crpoenue 1 (yHKIIMHA OPTaHH3MOB 17 15
10 PasmHOXeHHE U pa3BUTHE OPTaHI3MOB 8 15
I'eHeTrKa — HAyKa O HACJICICTBCHHOCTH U
11 U3MEHYHNBOCTH OPTaHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1 1
14 T'eHeTunka yeroBeka 3 0.5
15 Cenexuus OpraHu3MOB 4 1
16 BuoTexHOI0rHs U CUHTETHYECKAs. OMOJIOTUs 4 1
17 PesepBHOe Bpems 1
OBIHIEE KOJIMYECTBO YACOB 11O
IMPOTPAMME 102 4 13



https://resh.edu.ru/subject/5/10/

11 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HanmenoBanue pa3iesioB U TeM (undpossie)
n/n nporpamMmel Beero Konrtpoabnsie IIpakTHyeckne o0pazoBaTe/bHbIC
padoThI padoThI pecypcel
3apokIeHUe U Pa3BUTHE IBOJIOIMOHHBIX
1 TIPEICTABIICHNI B GHONOTHH 4
2 MuKkpo3BOJIOIHS U €€ pe3yIIbTaThl 14 2
3 MakposBomtouus U €€ pe3yiabTaThl 6
[TpoucxosxaeHne 1 pa3BUTHE XKU3HU Ha3emiie
4 15 15
5 IIpouncxoxaeHne YyenoBeKa — aHTPOTIOTCHE3 10 1
DKoJI0rus — Hayka 0 B3aUMOOTHOILICHUSIX
6 OPraHU3MOB ¥ HaJIOPraHU3MEHHBIX CHCTEM C 3 0.5
OKpYy Karouiei cpenoi
7 OpraHu3Mbl 1 cpejia OOUTaHUS 9 15
8 DKOJIOTHsI BUIOB U TOMYJISIIHIA 9 0.5
DKoJ0rus cooOUIecTB. DKOIOTHUECKUE
9 CHCTEMBI 12 0.5
10 brocdepa — rimobanbHast SKOCHCTEMA 6
11 UYenoBek u okpy:karomias cpeaa 6
12 PesepBHOE BpeMst 8
OBUHIEE KOJIMYECTBO YACOB I1O
MPOT'PAMME 102 0 7.5




INIOYPOYHOE IIVTAHUPOBAHHUE10
KJIACC

KoaunuecTBo yacoB

No Mara DJIeKTPO e oBbI¢ 00pa3oBaTe e
/ Tema ypoka Komtpoa Mpakriy oyren JIEKTPOHHBIE HH(PPOBBIE 06PA30BATETbHBI
o Bcero bHbIE ecKue st pecypenl
padoTsl pa6oTsl
1 Buronorus Kak KOMIIJIEKCHAS HayKa M KaK 4acTh COBPEMEHHOTO 1 https://resh.edu.ru/subject/lesson/3827/
o01mecTBa
https://www.youtube.com/watch?v=SoHkTau2B
2 JKuBbIe CHCTEMBI M HX CBOMCTBA 1 1 Uw%20list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2
BagbjUJ%20index=1%20pp=iAQB

3 YpoBHEBast OpraHU3aIlHs )KUBBIX CHCTEM 1

4 VicTopHst OTKPBITHSI U M3y4YeHus KieTku. KiieTouHas Teopust 1 https://resh.edu.ru/subject/lesson/5383/

M%TO}Z[I)I ﬁOJ’IGKyJ’IHpHOI/I U KJIETOYHOU fimgnornn. IIpakTuueckas https://www.youtube.com/watch?v=GzTO2vLzyL

5 paboTa (XI3YHUCHHUE MCTOIIOB KJICTOMHOM HHOIOTHH 1 05 A%20list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2B
(xpomatorpadus, snekrpodopes, auddepeniuansHoe abiUJ%20index=4%20pp=iA0B
ueHtpudyruposanue, [1L[P)»

https://www.youtube.com/watch?v=15IV-

6 XUMHUYECKUN COCTAB KIETKH 1 fy1KLc%20list=PLgU6VDVRpuoiTLeXclIBiRZ2J

0h2BghjUJ%20index=6%20pp=iAQB

7 MuHepasbHbIe BEIIeCTBA KICTKH, X OHOJOTHYECKAs POJIh 1 https://resh.edu.ru/subject/lesson/5397/
Opranvyeckue BeIIECTBA KIIETKH — Oeliku. JlJabopaTopHas hitps://resh.edu.ru/subject/lesson/3840/

8 560Ta «O06Ha )I(Hf-:lHI/Ie OCJIKOB C TIOMO BK; KaqecpTBerHLIx 1 0.5 hitps:/fwwww.youtube.com/watch?v=IKstGzYECK
peaK i, Py B ' Q%20list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2B
peaitt qbjUJ%20index=7%20pp=iAQB

https://www.youtube.com/watch?v=IKstGzYECK

9 CBoiicTBa, kaccuukaiys U QyHKIUH OEIKOB 1 Q%20list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2B

gbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OPraHIecKHE BOlleCTEa KICTKH — VITICBOLbI 1 https://www.youtube.com/watch?v=nQkH60Azr|

p H YIIIeROR w%20list=PLgU6VDvRpuoiTLeXclBiRZ2J0h2B
gbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 OpraHuyecKre BeImecTBa KIETKH — JINIHBI 1 https://www. youtube.com/watch?v=hfwgRQTpY

bY%20list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2
BgbjUJ%20index=10%20pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB

Hyxneunossie kucnotel. JTHK u PHK. JlaboparopHas pabota

12 «HccnenoBaHne HYKICHHOBBIX KUCIIOT, BBIJCICHHBIX U3 KIETOK 0.5 https://resh.edu.ru/subject/lesson/3840/
Pa3IMYHBIX OPraHU3MOB)
13 gﬁgbe)ﬂ e w gyt AT®. Jlpyrie yicosuarpuocars: https://resh.edu.ru/subject/lesson/3840/
Cexsernnposanne JJHK. MeToap! TeHOMHKH, TPAHCKPUITOMHKH https://vv_wvl/.youtube.com/watc_h?v:BD E-;OWhZV
14 ’ ’ fA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2
MpOTCOMHIH BqhjUJ%20index=11%20pp=iAQB
15 MeTomp! cTpyKTYpHOI OMonornn
16 Tune! KieTok. [IpokaproTHYECKast KIIeTKa https://resh.edu.ru/subject/lesson/1587/
17 Sl/l};;zgEfl:gi%ﬂg?ﬁgg;gge;xéggfgmecmﬂ padora 0.5 https://resh.edu.ru/subject/lesson/1588/
18 [ToBepXHOCTHBIN ammapat KISTKH
19 OaHoMeMOpaHHbIe OpraHoMabl KIeTKH. IpakTuueckas pabora 05 https:/resh.edu.ru/subject/lesson/5383/
«M3yueHne IBMKCHUS [IUTOIUIA3MbI B PACTHTENIBHBIX KICTKAX)
[TomyaBTOHOMHBIE OPTaHOWABI KJIETKN: MUTOXOHIPHH,
20 mractuasl. JJabopaTopras padota «/ccnegoBanue ma3Monn3a 0.5
Y JICTUIa3MOJIM3a B PACTUTENBHBIX KIETKaX»»
21 HCMCM6paHHBI€ OpTaHOMIBI KJICTKH https://resh.edu.ru/subject/lesson/5383/
22 Crpoenune u QyHKIMHU Sapa
CpaBHUTENNbHAs XapaKTEPUCTHKA KIJIETOK DYKapHOT.
23 JlabopatopHas padota «/3ydeHne CTPOSHUS KIIETOK Pa3THIHBIX 0.5
OPTaHU3MOBY»
AccUMUIISIIINS M AUCCUMUWIISIIIAS — JIBE CTOPOHBI METa00IHM3Ma.
Tunel oOMeHa B TB. TOpHAsI Ta «3yuenu .
24 KaTaﬂHoT?/Ichioff f;fHBchiiogZp?\fe;Toza(i(; szIMSe};)eeaM:ma%I hitps://resh.edu.ru/subject/lesson/2486/
WM KaTaja3bl)»
DepMEeHTATHBHBIHM XapaKTep Peakiiii KIETOYHOTO https://resh.edu.ru/subject/lesson/3827/
25 MeTtabonm3ma. Jlaboparopnas pabota «zydyenne 05
(hepMEHTATUBHOTO PACILEIICHUS IEPOKCHIA BOJIOPO/IA B '
PaCTUTENILHBIX W KUBOTHBIX KJIETKAX»
26 Benku-akTHBATOPBI M OEITKH-UHTHOUTOPBI https://resh.edu.ru/subject/lesson/3827/
27 ABTOTpO(HBIN THIT 0OMEHa BEIIECTB
28 dotocunTes https://resh.edu.ru/subject/lesson/3917/
29 Xemocuntes. Jlaboparopnas padota «CpaBHEHHE IIPOLIECCOB 05
(oTocuHTE3a ¥ XEMOCHHTE32» '
30 AmnHaspoOHbIe oprann3Mel. Bunpsr 6poxenust. Jlaboparopnas



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3917/

pabota «CpaBHEHHE TIPOIIECCOB OPOKEHNUS U ABIXAHISDY

31 A3poOHBIe OpraHu3Mbl. DTalbl IHEPTETHUCCKOrO 0OMEHa 1 https://resh.edu.ru/subject/lesson/3917/
32 OHeprus MeM6paI-£HOFO rpagueHTa npotoHoB. Cunare3 ATO: 1
pabota npororHO AT®-cHHTa3BI
33 Peakiyun MaTpuYHOTO CHHTE3a 1
34 Tpauckpurms — MatpudHslii ciaTe3 PHK 1 https://resh.edu.ru/subject/lesson/5352/
35 Tpaucsiius u e€ STambl 1 https://resh.edu.ru/subject/lesson/3917/
36 Iggflgposa}me aMHUHOKHUCIOT. Ponb pubocom B OnocuHTE3E 1 https://resh.edu.ru/subject/lesson/5352/
37 Opranu3anus reHoMa y IPOKapHoT U 3YKapHOT 1 https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993
414382 ?text=Buneoypokn%20k%20y4eoHnky%?2
010%20x51.%201mpod.ononorus%20nerpocoBa%2
38 MoJekyssipHbIC MEXaHU3MbI IKCIIPECCHH T€HOB Y DYKAPHOT 1 Opath=yandex_search%20parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012%20from_type=vast
Bupychl — BHEKJIETOUHBI MBI )KU3HH U OOJIUT aTHBI .
39 na;)al}:l:nm. HpaeKTHI:qgcxaﬂepg)gcl))Ta (<CO:}IaHI/IGOSIJ(I)Jle?II/I Blfpyca» 1 0.5 hitps://resh.edu.ru/subject/lesson/3939/
40 BupycHbie 3a001eBaHNs Y€T0BEKA, JKUBOTHBIX, PACTCHHUI 1 https://resh.edu.ru/subject/lesson/3939/
41 HanoTexHomornu B OMOJIOTHH U MEIULINHE 1
42 JKn3HEHHBIH UK KISTKH 1 https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsrii cuare3 JJHK 1
Xpomocomsl. JlabopaTopHas pabota «/3ydeHne XxpoMocoMm Ha https://WWW'VOUt.Ub_e'ComlwatCh?v:-. .
44 1 0.5 KTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclIBi
FOTOBRIX MUKpoTIpenapataxy RZ2J0h2BqhjUJ%20index=13%20pp=iAQB
45 Jlenenue KIETKH — MHUTO3 1 https://resh.edu.ru/subject/lesson/3927/
Tums knetok. KapuoknHes n nutokunes. Jlaboparopnas pabora
46 «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa (Ha 1 0.5
TOTOBBIX MHKPOIIpENapaTax)»
https://www.youtube.com/watch?v=bgGhE50Xc
47 Peryisims >Ku3HEHHOTO IIHKJIA KJIETOK 1 Lw%20list=PLgU6VDVRpuoiTLeXclBiRZ2J0h2
BgbjUJ%20index=12%20pp=iAQB
48 OpraHusm Kak €JMHOE LIEI0e 1 https://resh.edu.ru/subject/lesson/6770/
49 Tkanu p%CTeHI/II;'I. JlabopartopHas pabota «3ydenue Tkanei 1 05
pacTeHui»
50 TxaHu KUBOTHBIX U 4enoBeka. Jlaboparopnas pabora 1 0.5



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

«/3ydeHune TKaHell KUBOTHBIX)

https://resh.edu.ru/subject/lesson/3827/

Opransl. Cuctems! opranos. JlaboparopHas pabota «3ydenne

51 OPraHoOB BETKOBOTO PacTCHHD» 1 0.5
52 Omnopa Tena OpraHu3MOB 1
53 JIBMXeHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [TuTanne opranu3MoB 1
55 [TutaHue MO3BOHOYHBIX )KUBOTHBIX. [IHIlIeBapUTENbHAS CHCTEMA 1
YeJoBeKa
56 JlpIxaHue OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHre MO3BOHOYHBIX KHUBOTHBIX U YEIIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCOPT BEIIECTB y OPTaHH3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast cucTeMa MO3BOHOYHBIX )KHBOTHBIX U YETOBEKA 1 https://resh.edu.ru/subject/lesson/1581/
60 Beienenre y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3aimura y OpraHiu3MOB 1 https://resh.edu.ru/subject/lesson/1580/
62 HNMMmyHHas cucteMa 4eltoBeKa 1
63 PazapaxuMoCTh 1 peryJIsiiusl y OpraHu3MOB 1
64 Eg)l;/i)(;[;iJ;BHaﬂ PETYIALIA M SHACKPHIHHAL CHETEMA HKHUBOTHHIX | 1 https://resh.edu.ru/subject/lesson/2458/
65 DopMbI pa3MHOKEHHUS OPraHHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 ITosoBOE pa3sMHOKEHUE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/
I'amerorenes. O0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
68 JlabopaTopHas pabota «/3ydeHHe CTPOCHUS MOJIOBBIX KJICTOK 1 0.5
Ha TOTOBBIX MUKpOIIpErnapaTax»
69 WHauBuyansHOe pa3BUTHE OPTAaHU3MOB — OHTOTEHE3 1 https://resh.edu.ru/subject/lesson/5630/
70 3aknajika OpraHoB M TKaHEH U3 3apO/IBIIIEBBIX JIUCTKOB 1 httpsE//resh.edu.ru/sub!ectllesson/5630/
https://resh.edu.ru/subject/lesson/5385/
PocT u pa3sutHe x)uBOTHBIX. JlJabopaTopHas pabora
71 «BbIsIBIIEHNE TIPU3HAKOB CXOJICTBA 3apOIbIIIeH TO3BOHOYHBIX 1 05
JKUBOTHBIX»
72 5?:?;32ﬁfgﬁ;fagiingfﬁH%ﬁziiﬁibﬁaﬁﬁza;:géiigi%m 1 0.5 https://resh.edu.ru/subject/lesson/5359/
73 Wcropus CTaHOBIEHUS U PA3BUTHUS TEHETUKU KaK HAyKU 1
74 OCHOBHBIE TIOHATHS ¥ CUMBOJIBI reHeTHKH. JlabopaTopHas 1 0.5 https://m.eds00.ru/863e86f2
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https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://www.google.com/url?q=https://m.edsoo.ru/863e86f2&sa=D&source=editors&ust=1701379587941485&usg=AOvVaw3bBV6hua_4gskT9pH7Xkrr

pabora «JIpo3o¢mina kKak 0ObEKT TeHETHIECKHUX NCCIICTOBAHHID)

3aKOHOMEPHOCTH HACIEJOBaHUS IPU3HAKOB. MOHOTHOPHIHOE

75 ckpemuBanue. [Ipaktuueckas pabota "M3yueHne pe3ynbTaToB 1 0.5 https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHIHOTO CKPEUIHBAHKSA Y AP030(HUIbI"
76 Luronornyeckie 0CHOBBI MOHOTHOPHIHOTO CKPEIIHBAHHS 1 https://resh.edu.ru/subject/lesson/5386/
77 AHanusupylolee ckpemunBanie. HermomHoe ToMHUHIpOBaHNE 1
Jurnbpunnoe ckpemuBanue. [Ipaktuaeckas padbora «3ydenne ) .
78 PE3YIBTATOB UrHOPWIHONO CKPEIMBAHNS Y POIOMHHIED 1 0.5 https://resh.edu.ru/subject/lesson/4725/
[{uronorunyeckne 0OCHOBBI JUTHOPUAHOTO CKPELIMBAHMS. ) .
79 PellieH1e 30024 [0 FeHETHKE 1 https://resh.edu.ru/subject/lesson/4725/
80 CremnyieHHOe HacJIe0BaHNE TPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpoMocoMHasi Teopusl HaCJAEACTBEHHOCTH 1
82 ['eHeTHKa 11012 1 https://m.eds00.ru/863e8c60
83 ['eHOTHIT KaK [IEIOCTHAS CHCTEMA 1
84 [eHETHYECKHI KOHTPOJIL PA3BUTHUS PACTCHMIA, SKHBOTHBIX M 1 https://m.edsoo.ru/863e89a4
YeJoBeKa
85 N3MeHYHBOCTD NIPU3HAKOB. BUIbI H3MEHUYHBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaudukannoHHas H3MEHIHBOCTD 1 https://resh.edu.ru/subject/lesson/5387/
BapuaroHnHslif paa 1 BapuanuoHHas kpusas. JlabopaTopHas https://m.eds00.ru/863e8c60
87 pabota «VccrenoBaHne 3aKOHOMEPHOCTEH MOAM(DUKAITMOHHOM 1 05
n3MeHunBOCTH. [locTpoeHune BapraliMOHHOTO psaa U '
BapHaLlMIOHHOM KpUBOl»
I . Kom6 .
88 CHOTHIIMHECKAT HIMEHTHEOCTE. ROMDHHATHEHAA 1 https://resh.edu.ru/subject/lesson/5387/
M3MEHYNBOCTD
89 Myraunonsas nsmerransocts. HpaxTirieckas pa60Ta 1 0.5 https://resh.edu.ru/subject/lesson/5387/
«MyTauuu y apo30¢uibl (Ha TOTOBBIX MUKpOIIpenaparax )y
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpolecca. DMUreHeTHKa U 1
SIIMT'CHOMMKA.
I'eneruka yenoBeka. [Ipaktudeckas padora «CocTaBieHue U ) .
91 AHATTH3 POOCIORHOM 1 0.5 https://resh.edu.ru/subject/lesson/3653/
92 MeToapl MEIUIIMHCKONM T€HETUKHA 1 https://resh.edu.ru/subject/lesson/3653/
93 3HaueHHne MEUIIMHCKON TEHETUKY B MPEIOTBPAIIEHUY U 1 https://m.edsoo.ru/863e8efe
JICYCHUH T€HETHYECKUX 3a00JIeBaHUI YeioBeKa
OcHoBHBIE MOHATHSA ceekuun. JlaboparopHas paboTa
94 «HM3yueHne cOpTOB KyJIbTYpPHBIX PACTEHHUH U MOPOJ JIOMAIITHUX 1 0.5 https://resh.edu.ru/subject/lesson/3861/
JKUBOTHBIX»
95 MeToibl ceNeKIMOHHOM paboTsl. JlTaGopaTopHas pabGoTa 1 0.5 https://resh.edu.ru/subject/lesson/3861/
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https://resh.edu.ru/subject/lesson/3861/

«/3ydyeHne METO0B CEJIEKLIMM PACTEHUIN»

JocTrxeHus ceaeKIuu pacCTeHUH U )KUBOTHBIX. [IpakTuueckas

96 pa6oTa «TTpHBMBKA paCTEHIH 1 https://resh.edu.ru/subject/lesson/3861/
o7 CoxpaHeHHUe, H3yUeHHE U UCTI0JIb30BAHUE T€HETHIECKHX 1
pecypcoB
% lpaxmmccxan pasiors elsyacnne obnexaon Suorexsozori» ' 05 hitps:/Iresh.edu.u/subjectlesson/3939/
99 OCHOBHBIE HANPAaBJIEHHU CHHTETHYECKOH OMONIOrHH 1 https://m.eds00.ru/863e9214
100 XpoMOCOMHas ¥ TeHHASI HH)KEHEPHUS 1
101 MenuiuHCKIEe GHOTEXHOIOTHY 1 https://m.eds00.ru/863e9336
102 PesepBHelii ypok. [ToTopenue, 0Go01ienue, creTemaTHsalus 1
3HaHui
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 135



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://www.google.com/url?q=https://m.edsoo.ru/863e9214&sa=D&source=editors&ust=1701379587962476&usg=AOvVaw3M1e1QtJFPSUdD-2VfHvwb
https://www.google.com/url?q=https://m.edsoo.ru/863e9336&sa=D&source=editors&ust=1701379587964148&usg=AOvVaw336pLnwcmNEUJ2F7JON1xp

11 KJIACC

Jara DJIeKTpPOHHBIe HU(POBbIE
KosmyecTBo yacon H3YYCHUSA o0pa3oBaTebHbIE pecypchl
Ne Tema ypoka
n/n
KoHTpoibHbIe IpakTHyeckue
Bcero
padoThI padoThI

1 OpomonunoHHas Teopus Y. /lapBuna 1 https://m.edso0.ru/863ea20e
2 JIBMKYIIIHE CHITBI 3BOJIOIMH BHIOB 110 Y. JlapBHHY 1 https://m.edsoo.ru/863e9570
3 Bopsba 3a cymiecTBOBaHME, €CTECTBEHHBIN 1 1

HCKYCCTBEHHBII 0TOOD
4 DOopMHUPOBAHHUE CHHTETHIECKOM TEOPHHU IBOTIOLUH 1 https://m.edsoo.ru/863ea48e
5 Drarisl 3BOJIOMHOHHOTO TPOLECCa: MUKPOIBOIIOLHS U 1 https://m.eds00.ru/86369570

MaKpOIBOJIFOLIHS
6 [MomyJasinusi — 3JIeMEHTApHAs SIMHHUIIA IBOJIIOILUU 1 https://m.edso0.ru/863e99c6

3akoH reHeTuueckoro pasHoBecwus Jx. Xapau, B. https://m.edsoo.ru/863e9da4
7 Baitn6epra. JlaboparopHas pabota «BrlsBieHne 1 0.5

H3MEHYUBOCTH y 0COOCH OJJHOTO BHIa»
8 OnemeHTapHbIe (AKTOPHI SBOIOIHH 1
9 Dddekr ocroBarensi. IbdekT OYTHUIOYHOTO TOPIIBIIIKA 1 https://m.edsoo.ru/863ea8bc
10 Murpauuu. M3onsuun nonysisiuuii: reorpadgudeckast, 1

Oronornyeckast
1 EcTecTBeHHBIH 0TOOp — HANpPaBIAIONHii HaKTop L https://m.edsoo.ru/863e9da4

9BOJIOINH
12 [TosoBo# 0T6OP 1

TTpucnocoBIEHHOCTh OPraHU3MOB KaK Pe3yJsibTaT https://m.edsoo.ru/863e9fde
13 MUKpo3Botonu. JlaboparopHas pabora «3ydenne 1 05

apoMop(d030B ¥ MANOAJANTALUN Y PACTEHHI 1 '

YKUBOTHBIX)

IpuMeps! IPUCHIOCOOIEHHH Y OPraHU3MOB: https:/m.edsoo.ru/863e9cle

Mopdosoruyeckue, GU3HOIOTHUECKUE,
14 OuoxmuMuueckue, mopeeHIeckue. JlabopatopHas 1 0.5

pabora «IIpucmocobierns OpraHu3MOB U UX

OTHOCHTENBHAS [IeJIECO00Pa3HOCTHY

Bun, ero kpurepuu u cTpykrypa. JlaboparopHas https:/m.edsoo0.ru/863ea5a6
15 1 0.5

pabota «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY
KPUTEPHIO»



https://www.google.com/url?q=https://m.edsoo.ru/863ea20e&sa=D&source=editors&ust=1701379587971822&usg=AOvVaw0o6pbnHGmWHlPnJajeHcMV
https://www.google.com/url?q=https://m.edsoo.ru/863e9570&sa=D&source=editors&ust=1701379587973633&usg=AOvVaw2NX5Mtt--FoldC0BtIwFjp
https://www.google.com/url?q=https://m.edsoo.ru/863ea48e&sa=D&source=editors&ust=1701379587995896&usg=AOvVaw3VeGJH7yJSLD0h_kaXPwIG
https://www.google.com/url?q=https://m.edsoo.ru/863e9570&sa=D&source=editors&ust=1701379587973633&usg=AOvVaw2NX5Mtt--FoldC0BtIwFjp
https://www.google.com/url?q=https://m.edsoo.ru/863e99c6&sa=D&source=editors&ust=1701379587977803&usg=AOvVaw0K0kAyBiwh8CqG3XX7Eflx
https://www.google.com/url?q=https://m.edsoo.ru/863e9da4&sa=D&source=editors&ust=1701379587979852&usg=AOvVaw1rPWpFbhmpxaeLq6fk-FWg
https://www.google.com/url?q=https://m.edsoo.ru/863ea8bc&sa=D&source=editors&ust=1701379587993996&usg=AOvVaw2qyAWk0bRi1J90jQ5cvRPt
https://www.google.com/url?q=https://m.edsoo.ru/863e9da4&sa=D&source=editors&ust=1701379587979852&usg=AOvVaw1rPWpFbhmpxaeLq6fk-FWg
https://www.google.com/url?q=https://m.edsoo.ru/863e9fde&sa=D&source=editors&ust=1701379587983456&usg=AOvVaw2m-mXveJTWZ5zn4X0lzTu8
https://www.google.com/url?q=https://m.edsoo.ru/863e9c1e&sa=D&source=editors&ust=1701379587985150&usg=AOvVaw25H2Ydn2fMn-kVekNagGy2
https://www.google.com/url?q=https://m.edsoo.ru/863ea5a6&sa=D&source=editors&ust=1701379587990080&usg=AOvVaw2JadT5KBxWcvmi-yzTNLoM

16 CrpykTypa Buaa 1
17 Bu1006pa3zoBaHue Kak pe3yJIbTaT MUKPO3BOJIFOIUH 1 https://m.edsoo.ru/863ea6be
18 CBS13b MUKPOABOIIOIHHN 1 TTAIEMHOIIOTHH 1
19 Makposgosmonus. [1aqeoHTONI0rHIeCKHE METOIBI 1 https://m.edsoo.ru/863ea8bc
M3yUYeHHs 3BOJIOLUN
20 Buoreorpadudeckre MeTOIBI H3YUCHUS SBOIIOIIUI 1
B ek weronst msyaemn amomo ! https://m.edsoo.ru/863ead8e
22 MonekynspHO-reHeTHYecKUe, OMOXUMHYECKHE U 1
MaTeMaTHYECKHE METO/IbI U3yUYEHMS 3BOIOLUH
23 O01ue 3aKOHOMEPHOCTH YBOITIOIIUH 1 https://m.edsoo.ru/863eac2c
24 AnanTupHas paauanus. HepaBHOMEpHOCTh TEMIIOB 1
5BOJIIOLUU
25 HayuHble THIOTe3bl IPOUCXOKICHHUS KI3HU Ha 3eMIle 1 https://m.edsoo.ru/863ead44
26 JloHay4HbIC IPEACTABICHUS O 3aPOXKICHUHN KU3HU 1
27 OCHOBHBIE 3Talbl HEOPraHUYECKOH SBOIOLMH 1 https://m.edso0.ru/863ebd16
28 I'unoTesbl 3apoXKACHUs KUZHU 1
Uctopus 3emnu u metoas! e€ m3ydenus. JlabopatopHas https://m.edsoo.ru/863eac2c
29 pabota «/3ydyeHue 1 OMMCaHHE HCKOIAEMbIX OCTATKOB 1 05
JPEBHUX OPTaHU3MOBY
30 HavanpHbIE 3TAIBI OPraHMYECKON SBOTIOIUN 1
31 DBOJIOLHUS SYKAPUOT 1 https://m.edsoo.ru/863ebale
OCHOBHBIE 3Tambl 3BOJIIOLMH PACTUTEIHLHOTO MUPA. https://m.edsoo.ru/863ebb5e
32 [pakrraeckas padbota «3ydeHne ocobeHHOCTEH 1 0.5
CTPOEHHsI PACTEHHUH Pa3HBIX OT/IENIOB»
33 OCHOBHBIE 3Tallbl BOJIOLUH KUBOTHOTO MUPa 1 https://m.edsoo.ru/863ead44
DBOMOIHMS KUBOTHBIX. [IpakTuyeckas pabora
34 «V3ydenune ocobeHHOCTEH CTPOCHUS TTO3BOHOTHBIX 1 0.5
JKHBOTHBIX»
35 PasBuTHeE XM3HU Ha 3eMJIE 110 5paM U MepUojiaM 1 https://m.edso0.ru/863ebd16
36 MaccoBble BBIMHPaHHS — 3KOJIOTHYECKHE KPU3HChI 1 https://m.edsoo.ru/863ebb5e
TIPOILLIOTo
37 CoBpEMEHHBII SKOJIOTHYECKUI KPU3KC, ETO 1 https://m.edso0.ru/863e8c60
0COOEHHOCTH
38 CoBpeMeHHasl CUCTEMa OPTaHUYECKOrO TIPOIILIOTO 1 https://m.edsoo.ru/863ebale
39 OCHOBHBIE CHCTEMATHUYECKHE TPYIINbI OPraHU3MOB 1
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40 AHTPOIIONOTHS — HayKa O YeJIOBEKe 1
41 Pa3BuTHE TIPECTABIEHUH O MPOUCXOXKICHUN YETOBEKA 1 https://m.edsoo.ru/863ebb5e
MecTo YenoBeka B CHCTEME OPraHHIECKOr0 MHUpA. https://resh.edu.ru/subject/lesson/3927/
42 JlabopaTopnas pabota «l3yuenne ocoOeHHOCTEH 1 05
CTPOGHHMSI CKEJIETa YeJIOBEKa, CBS3aHHBIX C
TIPSIMOX0XKJICHUEM)
43 JIBIDKYIIME CHIIBI aHTPOIIOT€HEe3a 1
44 COOTHOIIEHHE OUOJOTHUECKIX U COMUATBHBIX 1 https://m.edso0.ru/863eb46a
(haKTOpPOB B AHTPOIIOTEHE3E
45 OCHOBHBIC CTAJMIH AaHTPOIIOTCHE3a 1
46 ITasieoreHETHKA U TIAJIEOT€HOMUKA 1 https://m.edsoo.ru/863eb5fa
47 DBOJIIOIHUS COBPEMEHHOT'O YeTIOBEKA 1
48 UYenoBedyecKkue pacsl. Hpalimqecxaa pabota «M3ydenue 1 05
9KOJIOTUYECKUX aanTaluil YeJI0OBeKa»
49 MeKIUCIUTUTHHAPHBIE METO/IbI AHTPOIOJIOT I 1 https://resh.edu.ru/subject/lesson/3939/
50 3aposkaeHue U pa3BUTHE YKOJIOTHH 1
51 MerTtonsl axonoruu. JlaboparopHast pa69Ta «3ydenune 1 05
METOJIOB IKOJIOTHYECKHX HCCIIeIOBAaHUID)
52 3HaYeHNE SKOJIOTUIECKHUX 3HAHUI IS YeloBeKa 1
53 DKOJIOTHYECKHE (PaKTOPHI 1 https://m.edsoo.ru/863eb46a
Aobnortnueckue pakTopsl. CBET KaK IKOJIOTHICCKAN
54 ¢axrop. JlaboparopHas pabota «BrIsiBiIeHNE 1 0.5
NPUCHOCOOICHU I OPraHM3MOB K BIIMSIHUIO CBETa»
A6uotruaeckie Gaxtopsl. Temmeparypa Kak https://resh.edu.ru/subject/lesson/3927/
55 sKonoruueckuii hakrop. JlaboparopHas padbora 1 05
«BrIsBIEHNE TPHUCTIOCOOTICHNH OPTraHU3MOB K BIMSHUIO
TeMIIepaTypbh»
AbuoTtuueckue GpakTopsl. BiaxkHocTh Kak https://m.edsoo.ru/863eb5fa
56 sKojorndeckuii pakrop. JlaboparopHas padora 1 05
«AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH U3 Pa3HBIX
MeCT OOUTaHUS»
57 Cpejibl 0OUTaHKsS OPraHU3MOB 1 https://m.edso0.ru/863eb348
58 Buosnoruieckue puTMbl 1
59 JKusHeHHBIE (OPMBI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5387/
60 Brornueckue dakropsl 1
61 3Hauenne GMOTHYECKUX B3AMMOIEHCTBHI st 1 https://m.edso0.ru/863eb46a

CyHI€CTBOBaHUA OPraHn3MoOB B CPCC oouTaHus
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62 DKOIOTHYECKHE XapaKTSPUCTHKH MOy JIISIHA 1
63 OCHOBHBIE OKA3aTeNH1 TOMYJIALHH: YUCIEHHOCTD, 1 https://m.edsoo.ru/863ebb5e
IUIOTHOCTB, BO3PACTHAS U TIOJI0BAs CTPYKTYpa
64 OCHOBHBIE TIOKA3aTeNH MOMYJISILME: POKIAEMOCT, 1
IIPHPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIMH
65 DKOJIOTrMYecKas CTPYKTypa HOMyIAU1 1 https://m.edsoo.ru/863eb46a
66 JlMHaMKKa MOMYJISAIUY U €€ PEryJIsIus 1
67 KpuBbIe pocTa YHCIEHHOCTH oMy siuy. Kpusbie 1
BBIKMBAHUS
68 Oxonorueckas nua sia. JlaGoparopras paGora 1 05 https://m.edsoo.ru/863eb5fa
«IIpUCTIOCOOIEHHS CEMSH PACTEHHI K PACCETECHUIO»
69 Bua kak cucrema nomysiui 1
70 3aKOHOMEPHOCTH HOBEIEHHS 1 MUTPALIA JKHBOTHBIX 1 https://resh.edu.ru/subject/lesson/3939/
71 Co001IecTBO OpraHu3MOB — OHOIICHO3 1
72 JKocucTeMa KaK OTKpBITasi CHCTEMa 1
73 KpyroBopoT BEIIECTB ¥ HOTOK 3HEPIUM B SKOCUCTEME 1 https://m.edsoo.ru/863ebb5e
74 OCHOBHBIE TOKA3aTeJIN 3KOCHCTEMBI 1
75 OKOIOrn4ecKre MUPaMUIbI 1
76 M3MeHeHHUs COOBLIECTB — CYKLECCHH 1 https://m.edso0.ru/863eb46a
7 Tpupoztibie SK0CHCTEMbI. DKOCHCTEMBI 03€p U PEK. L
DKoCHCTEMBI MOPEH U OKEaHOB
-8 HpHpg;{HLIe 5KOCHUCTEMBI. DKOCHCTEMBI TYHJP, JIECOB, 1 https://m.edsoo.ru/863eb5fa
CTenei, MyCThIHb
79 AHTpPOTIOTeHHBIE YKOCHCTEMBI 1
80 Vp6oakocucremsl. [IpakTuyeckas padota «3yuenue u 1 05 https://m.edso0.ru/863eb348
ONHMCaHKe yPOOIKOCHCTEMBI» :
81 3aKOHOMePHOCT£/I (OPMHUPOBAHHS OCHOBHBIX 1 https://m.edso0.ru/863e862
B3aMMO/IEHCTBUH OPraHU3MOB B SKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBHS 3arPA3HEHUH PA3HBIX TUIIOB https://m.edsoo.ru/863eb46a
82 Ha CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJIALIMOHHOM U SKOCUCTEMHOM YPOBHSX
83 buocgepa — obmemnaneTapaas 0601049Ka 3eMIH 1 https://m.edsoo0.ru/863e6ff0 https://
m.eds00.ru/863e716¢
84 VYuaenune B. U. Bepraackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYILIECTBOBaHMs OGHOChEPBI 1 https://resh.edu.ru/subject/lesson/3939/
86 KpyroBopots! BemecTB 1 GMOT€OXUMHYECKUE LIUKIIBI 1
87 30HaNBEHOCTE OHoc(hepbl. OCHOBHBIE GHOMBI CYIIH 1 https://m.edsoo0.ru/863e8c60
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88 YcroitanBocTs Onochepst 1

89 DKOJIOTUIECKHE KPUBUCHI U UX TIPHYMHBI 1 https://m.edso0.ru/863eb348

90 BozneiicTBue genoBeka Ha 6uochepy 1

01 AHTpOHOl:EHHoe BO3/IEICTBHE Ha PACTHTENBHBIN U 1 https://m.edso0.ru/863e862
KMBOTHBII MHp

92 OxpaHa MpUPOIbI 1 https://resh.edu.ru/subject/lesson/3927/

93 OCHOBHBIE IPUHIUIIBI YCTONYHBOTO Pa3BHTHS L https://m.edso0.ru/863e7540
4eJIOBEYECTBA U TIPHPOIbI

94 PauyoHanbsHOe IPUPOAOIIOIb30BAHUE U COXPAHEHHE L https://m.edso0.ru/863eb46a
OMOJIOTMYECKOTO Pa3HOO0Opasus 3eMiIn

95 060061eHue 10 TeMe «MHKPOIBOIIOLHUS 1 €8 1 https://m.edso0.ru/863e8c60
Pe3yIbTaTh»

9% O6001meHne 1Mo TeMe « MaKpOIBOIIOLHS U €€ L https://resh.edu.ru/subject/lesson/5387/
pe3ybTaThi»

97 06061enue 110 TeMe «IIPOUCXOXKAEHHE U Pa3BUTHE L https://m.eds00.ru/863e86f2
KU3HM Ha 3eMie»

98 0O60061menue 1o Teme «IIpOMCXOkKICHHE YETOBEKa — L https://m.edso0.ru/863eb348
aHTPOTIOTEHES)

99 06001IEHHE IO TeMe «DKOJIOTHS — HayKa O 1 https://m.edso0.ru/863e7540
B3aMMOOTHOLIEHUSX OPTAHU3MOBY

100 0O6006menne o TeMe «OpraHu3MBL U cpeia OOUTaHHD» 1

101 O60611eHHE 110 TeMe « IKOJIOTUs BUJIOB U TIOMyJISIUID 1 https://resh.edu.ru/subject/lesson/5387/

102 06061enue 1o Teme «buochepa — rmodanbHast 1 https://m.eds00.ru/863e6ff0 https://
5KOCHCTEMA» m.edso0.ru/863e716¢

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5
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YUYEBHO-METOAUYECKOE OBECIIEYEHUEOBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., PyOonoB A.M. u japyrue; o
penakmueii [Taceunnka B.B., Akimoneproe o6miectBo «M3marensctBo «lIpocBenienney

» buonorus. O6mas Owuonorust, 10 kmacc/ 3axapo B.b., MamontoB C.I'., Conun H.WU.,
3axapoBa E.T.; mom penmakumeir 3axapoBa B.b.,, OOmectBo ¢ oOrpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkiimonepHoe obmiectBo «M3marenbcrBo «IIpocBemennes

» buonorwus. buonorndeckue cuctemsl u mporeccsl, 10 kiaace/ Tepemos A.B., [Terpocosa P.A.,
OO6miecTBO ¢ orpannueHHOM oTBeTCTBeHHOCTHI0 « IOl MHEMO3UNHA»

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

» MULTIMEDIA — nognepxka kypca «O01mas Onoaorus»;

» Jlaboparopus KJIETKA; Metoauueckue marepuaibl: COOpHUK HOPMATHBHBIX JIOKYMEHTOB.
buonorust /Coct. 3./1. Inenpos, A. I'., Apkanse. — M.: JIpoda, 2010

CIMCOK JTUTEPATYDBI LIS VIUTEIS:

» baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioii cnpaBoYHHK UIs
IIKOJIbHUKOB u MOCTYMAKOIINX B BY3BbI. — M.: Hpoda,
2011

» boarosa M. B. COoopuuk 3amay mo OOmiei OMOJOTHH ISl MOCTYHAIIUX B BY3bl. — M.:
«Onukce 21Bex» «Mup u obpazoBanue», 20123 Kosznosa T.A., Kyumenko B.C.

»  buonorus B Tabimnax 6-11 knaccel. CipaBounoe mocodue. — M.: Ipoda, 2010

ﬂOHOJ’[HI/ITCJ’IbHaH JIUTEPATYPA I VUUTEJIA:

» Amnacracosa JL.II. Obmas Ouonorus. Jumaktudeckne marepuansl. — M.: Bernrana-I'pad,
2010.- 240c.

» UBanoBa T. B. COopHuMK 3amanmii 1O O0OmEed OWONOrMU: TOCOOME IS YYalIuXcs
obmieoOpaszoBar.yupexxaenuit /T.B. Wpanoa, I'. C. KammunoBa, A.H.Msarkosa. — M.:
[Tpoceemenwne, 2012

» Ko3znosa T.A. Konocos C.H. [lunaktudeckue KapTOUKH-3aJaHusI 110 001eii Onomoruu. — M.:
N3narensckuit Jlom «I'enmxepy, 2012 — 96¢.

» Jlaboparopus [EHETUKA;

» Jlaboparopus SKOCHUCTEMBI;

HNurepuer-pecypceni: Caiitel B UHTEpHET:

» www.bio.1lseptember.ru — razera «buosnorus» - npuaoxkeHue K «1 ceHTIOPs»;

» Www.bio.nature.ru — Hay4HbIe HOBOCTH OUOJIOTHUH;

»  www.edios.ru — Dii1oc — IEeHTp TUCTAHIIMOHHOTO 00pa30BaHMUS,

» www.km.ru/education - yaeGHbIe MaTepualisl ¥ cI0BapH Ha caiite « Kupnit u Medoauii

HAD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Anpeca caiitop B UHTEPHETE

» www.bio.1september.ru - razera «buosorusy» - npunoxkenue K «1 CeHTIOPs»

» Www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

»  www.edios.ru - Dioc - HeHTp AUCTAHIIMOHHOTO 00pa30BaHu

» www.km.ru/education - YueOHble MaTepuansl U cioBapu Ha caite «Kupwmn u Medoanii»
http://school-collection.edu.ru Enunas xosmtekiust mugpoBbix 00pa30BaTENIbHBIX PECYPCOB.
http://window.edu.ru/ Exuxoe okHO g0cTyma K 00pa3oBaTeIbHBIM pecypcam

> http://www.priroda.ru — Ilpupona: HalMOHANEHBIN TOPTAJL.
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http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
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http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.priroda.ru/

» http://obi.img.ras.ru — basza 3HaHuii MO0 OHOJOrMH YeaoBeKa. YUEOHHMK IO MOJCKYJISPHOM
OMoNIOTHY YenoBeKa, OMOXUMHHU, PU3UOJIOTHH, TEHHON 1 OETKOBOW MH)KEHEPUHU

> http://www.zoomax.ru — 300JI0THs: YEIIOBEK M JOMAIITHUE )KUBOTHBIE

> http://lwww.fipiru  —  ®cnmepandbHBII  HMHCTHUTYT  IEIarOTMYCCKHUX  H3MEPEHHIA
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