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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yue6HOMY mpenmetry "buomorums" (mamee - Owomorus) Ha
YpOBHE CpellHero oOuiero odpasoBaHusi pa3paboTaHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Deneparumy,
dI'OC COO, Konmenumu mpenojaBaHus ydeOHoro mnpeamera «buojorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOusiii npeamer «buonorus» yrimyonénnoro ypoBHs uzydeHus (10-11
KJIACChl)  SBJIAETCS ~ OJAHMM M3  KOMIIOHEHTOB  MPEAMETHOW  00JacTH
«EctectBeHHOHayuHble mnpeaMersl». CormacHo mnonoxenusm OI'OC  COO
npoduiibHbIE yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIiIyOJIEHHOM YPOBHE, SIBISIOTCS
criocoboM nuddepeHnmaum 00yueHus Ha YpoBHE cpeiHero o0iero oopa3oBaHus
Y TpHU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIHMM, CPEIHHM
OOIIMM, CPETHUM NMPO(PECCUOHANBHBIM U BBICIIUM OOpa3oBaHuEM. B To ke Bpems
KOKIBIM M3 3TUX YYEOHBIX MPEAMETOB JOJDKEH OBITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MNpPOQOpUEHTAUHUEH OOYYaIOIUXCA U CTHUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOW 00JacTh Hay4HOI'O 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" ga€t npencraBieHue o meiu
U 337a4ax M3ydeHusi ydyeOHoro mpenmera «buosorus» Ha yriiyOJI€HHOM YpPOBHE,
ompenenser oOsi3aTelbHOEe (MHBApUAHTHOE) TMPEAMETHOE COJEpKaHue, €ro
CTPYKTYPUPOBAaHHME 1O pa3fenaM W TeMmaM, pacopeleieHue M0 Kiaccam,
PEKOMEHIYeT MOCIeAOBATEIbHOCTh M3YyYEHHs] y4yeOHOro Marepuana ¢ yd€Tom
MEXMPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Y4YeOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yyaromuxcs. B mporpamme mo 61o0ruu peaan3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3y4YE€HHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Ojarojaps dYeMmMy @pPOCMaTpPUBAETCsl  HAIPaBICHHOCTh  Ha
nocieayrouee pa3BUTHE OWOJIOTUYECKUMX 3HAHWW, OPHEHTHPOBAHHBIX Ha
bopMHpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IKOJIOTHYECKOTO
MBILUICHUS], TPEJCTABICHUH O 310pOBOM 00pa3e KU3HM, Ha BOCIIUTaHUE OEpEeKHOTO
OTHOIIICHHS K OKpY>Kalollel mpupoIHoi cpene. B mporpamme mo OMOJOTHH TaKKe
MOKa3aHbl BO3MOXHOCTH ydeOHOTO mpenMera «buonorusy B peanusaruu
tpeboBanuit ®I'OC COO K mNIaHUPyEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpEeIMETHBIM pe3ybTaTaM 00y4eHHs U B GOPMUPOBAHUN OCHOBHBIX BUJIOB yu€OHO-
MO3HABATEIbHON NIEATEIBHOCTH OOYy4aloUMXCAd [0 OCBOCHHUIO COJEpPKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

VY4eOunsbiii mpenmer «buonorus» Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHUs
3aBepilaeT OUOJIOrHYecKkoe 00pa3oBaHME B IIIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE



U yriyOsieHue 3HaHUM 00y4aromuXxcsl 0 )KUBOM MPUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOTHUH, IMOPUOJIOTUU U OUOJIOTUHN Pa3BUTHUS, TEHETUKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yueOHOro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K TOCIEIYIOMIEMY IOJIYYSHUIO
Ouonornueckoro  oOpa3oBaHMsT B  By3aX M OpraHU3alUsAX  CPEIHETro
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COJEp:KaHMsI COCTABISIET CUCTEMa
OMONOTMYECKUX  3HAHWM, TOJYYCHHBIX TpPU HU3YYEHHH  OOYyUYaIOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/ejIOoB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJy4aroT pa3Butue. Tak,
paciypeHsl U yriayOieHbl OMOJ0OrH4YeCcKie 3HaHUS O pACTEHUSIX, d)KUBOTHBIX, Ipudax,
OakTepusix, OpraHu3Me  4YeJOBeKa, OOIMX  3aKOHOMEPHOCTAX  JKHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MIPUKIAHOTO U IIOMCKOBOTO
XapaKTepa, KOTOPbIE MOXHO HMCHOJb30BATh KAaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJIOTMYECKHX 3HAHWM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, IMOJIYYEHHBIMH OOYHAIOIIMMUCS MPU H3YYECHHH
($u3MKY, XUMHH, Teorpaduu 1 MaTEMaTUKH.

Crpykrypa mporpamMmbl 1Mo ydeOHOMy mnpenmety "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBI M HBOJIIOIUOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3aliH, SBOJIIOLMU OPraHUYECKOro Mupa Ha 3emie,
COXpaHEeHus1 OMOJIOTMYECKOTO pa3HooOpa3us maaHeTsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OUOJOTUM, SMOpPUOIOTUM U OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJEKLUUU, OMOTEXHOJOTMH M CHUHTETHYECKOW OHOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAHMS OOy4YaroIMXCsi MO OOTaHMKE, 300JI0TMH, AHATOMUH,
¢uznonorun yenoseka. B 11 kiacce n3yyaroTcsi HBOJIIOLIMOHHOE YUYE€HHE, OCHOBBI
9KOJIOTHH U YueHUe 0 buocdepe.

VYuebnsiii  npenmer  «buosorus»  mpu3zBaH  00€CNEUUTh  OCBOCHHE
00y4aroIUMHUCs OUOJIOTMYECKUX TEOPUN U 3aKOHOB, WJEH, MPUHIIMIIOB U MPaBUJ,
JIeXKallUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, 3HAHUU O
CTPOCHHHM, MHOT00Opa3suu M OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMyJIsIuy,
OMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIMUXCS HAYYHBIX TOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKJIAIHBIX acleKTax OMOJIOrMYeCKUX 3HaHUU. st
pa3BUTUS M TOJJEpX aHUS HHTEpeca OOydarolmuxcsi K OMOJOTMU Hapsay co
3HaYUTENIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuana B COJIEP)KaHHUU MPOTPAMMBI
1Mo OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS M Pa3BUTHS
TOM WM UHOM 00J1acTU OMOJIOTUH, BKJIAJI0M OT€YECTBEHHBIX U 3apYOS)KHBIX YUEHBIX
B pPEILlIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKHUX TPOoOIeM.



Lenb uzydenus yuebnoro npeamera «buonorus» Ha yriayOnEéHHOM ypOBHE —
OBJIaJIcHHE  OOYYaIONIMMUCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMd JKHUBBIX CHCTEM pa3HOTO paHra U MPUOOPETeHHE YMEHH
UCII0JIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpeca K ONMpeaeaEHHONW 001acTu
npodhecCHOHANBPHOM JESTeIbHOCTH, CBSI3aHHOM ¢ OWONOTHel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOr0 00pa3oBaHusl.

JoctiwkeHue 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOMINX 3a]a4:

OCBOCHHE 00YYalOlMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHUSX, KOHIICTIINAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPa; O
CTPOCHUH, MHOIroo0pa3uu M OCOOCHHOCTSIX OHMOJIOTMYECKUX cUcTeM (KJIeTKa,
OpraHu3M, MONyJsLus, BUJ, ONOTeoleH03, Onocdepa); 0 BbIIAIOLIUXCS OTKPBITUAX
U COBPEMEHHBIX HCCIEAOBAHUAX B OHOJIOTMH; O3HAKOMIICHHE OOYYarOIIUXCS C
METOJJaMU  TIO3HAHWUSA IKUBOW TMPHUPOABI:  HCCIEAOBATEIBCKUMU  METOJAMH
OMOJIOTMYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOM OMONOruH, SMOPHUOIOTHH U
OMONOTHH Pa3BUTHS, TEHETUKU W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETUYECKOU
OMOJIOTHH, MAaJICOHTOJIOTUH, IKOJIOTHUHN ); METOJaMU CaMOCTOSITENIbHOTO TPOBEACHHUS
OMOJIOTMYECKUX HCCIEe0BaHU B jabopaTopum W B mpupone (HaOmroAeHue,
U3MEpPEHHE, OKCIIEPUMEHT, MOJEIMPOBAHUE); OBJIaJeHUE OOydYaroIUMUC
YMEHHSIMH: CaMOCTOSITEIbHO HAXOJWTh, aHAJIM3UPOBATh H  HCIOJB30BaTh
OMOJIOTMYECKYI0 MH(POPMAIIHNIO; TOIH30BAThCSA OMOJOTHYECKON TEPMHUHOJIOTHEH H
CHUMBOJIMKOM; yCTaHABIMBATh CBS3b MEXIY Pa3BUTHEM OHUOJOTMH U COIMAIBHO-
HSKOHOMUYECKUMHU U 3KOJOTMYECKUMH MpoOJieMaMy YeJOBEYECTBA; OLCHUBATH
MOCIIEAICTBHSI CBOCH NEATEIBHOCTH IO OTHOIICHHIO K OKPYXKAIOLIEH MPHPOIHOM
cpene, CoOCTBEHHOMY 37I0POBBIO M 3I0POBBIO OKPYXKAIOIIHX JIt0/1ei; 000CHOBBIBATh
U coOiroaaTh Mepbhl NpodUIAKTUKM HMHQPEKIIMOHHBIX 3a0oJjieBaHUM, IpaBUiia
NnoBeJieHUsT B  mOpupoae M oOecreyeHuss  O€30MACHOCTH  COOCTBEHHOM
KU3HEICSATEIIbHOCTH B YPE3BBIYANHBIX CUTYyalUsX MPUPOJHOTO UM TEXHOT€HHOTO
XapakTepa; XapaKTeph30BaTh COBpPEMEHHBIC HAy4dHbIE OTKPBITHS B 00JacTU
Ouonoruu; pa3zBUTHE Yy OOYYAIOIIMXCS MHTEUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTE B Tpollecce 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUAMH |
COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OHOJIOTHH, pEUIaeéMbIMU €10 MpodiieMami,
METO/I0JI0THEN OMOTOTHYECKOTO UCCIE0OBaHUS, MPOBEAEHUS SKCIIEPUMEHTAIBHbBIX
UCCJICTOBAaHHUM, pelIeHUs] OMOJIOTMUECKUX 3a7a4, MOJEIUPOBAHMS OUOIOTUYECKUX
00OBEKTOB U IMPOIIECCOB;

BOCIIUTAHUE y O0YYaIOIIUXCS IEHHOCTHOTO OTHOIICHMS K KUBOW MPHUPOJE B
LEJIOM U K OTAETbHBIM €€ 00BEKTaM U SIBICHUAM; (OPMUPOBAHKE IKOJIOTHUECKOH,



TEHETUYECKON TPAaMOTHOCTH, OOIIEH KyJIbTYphl TOBEJACHUS B IPUPOJIC; HHTETPAIHH
€CTECTBEHHO-HAYYHBIX 3HAHU; TPUOOPETEHHE 00yUYaIOIUMUCST KOMIIETEHTHOCTH B
paIMoOHAIBHOM MPUPOIOTI0IE30BaHIH (COOII0IEHNE MPABIJI IIOBEICHUS B IIPUPO/IEL,
OXpaHbl BHUJIOB, dKOCHUCTEM, Ouocdepbl), COXpaHEHUH COOCTBEHHOIO 370POBbS U
3JIOPOBBSl OKPYKAIOIMIUX JIIOACH (coOmroaeHuss Mep MpouiakTUKu 3a00JIeBaHUH,
oOecrieyeHrue 0OE30MaCHOCTH JKM3HEACATENBHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHMe  yCIOBUWA  JJIi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
VHIMBUTyaJIbHOU oOpazoBaTeabHON TPaeKTOPHH, CIIOCOOCTBYIOIIIEH
MOCJIEYIONIEMY TPOPECCHOHATILHOMY CaMOOMPEEICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO11ee 4yncao 4acoB, OTBEACHHBIX HA M3y4eHUE OMOJIOTMH Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obimiero obpasoanus, cocrabisieT 204 gaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

Ot60p opraHu3aIlMOHHBIX (OPM, METOJOB M CPEACTB OOY4YEHHS OMOJIOTHH
OCYIICCTBIISETCS ¢ YU4ETOM CIeNU(PUKNA ero CoAepIKaHWsS W HANpPaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHUsT B OpraHU3AIMSIX  CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNnbHBIM yCIIOBUEM NP 00y4YeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHUE JIA0OPATOPHBIX W TpaKTUYECKUX pador. Takke ydactue
OOy4JaroIuMXxcsl B BBITIOJHEHWN MPOEKTHBIX W y4eOHO-UCCIIEI0BATEILCKIX PaldoT,
TEMaTHUKa KOTOPBIX OMPEACNISICTCS YUYUTEIeM Ha OCHOBE MMEIOIINXCS MaTePHATIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

COJEP)KXAHUE OBYUEHUASA

10 KITACC

Copnepxanue TporpaMMbl, BBIJCICHHOE KYpPCUBOM, HE BXOIUT B TPOBEPKY
rocyJapcTBeHHoi utoropoi arrecraiuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OUOIOTHST — KOMITJIEKCHAsI Hayka. KpaTkast uCTOpusi pa3BUTHS
Ouosiornu.  buosorndeckue HaAyKd U H3y4aeMble UMM TPOOJIEMBI.
dyHaaMEHTalbHbIe, NPUKIAIHBIE W TOUCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OMOJIOTUH.

3HaueHue Ouosioruu B (HOPMHPOBAHUH COBPEMEHHOUW €CTECTBEHHO-HAYyUHOU
kaptuHbl Mupa. [Ipodeccun, cBs3anHbie ¢ Ouosiorueil. 3HadueHWe OWOJOTHUU B



MPAKTUYECKOW JICSITEIbHOCTH YEJOBEKA: MEJHIMHE, CEIIbCKOM XO3SMCTBE,
MIPOMBILJIEHHOCTH, OXPAaHE NPHUPOIBI.

JdeMoHCcTpaMuA

[ToptpeTtsl: Apuctortens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. T'apgeu, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.

. BaBwiios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /1. K. benses.

Tabmupl 1 cxembl: «CBsi3p OMOJIOTMM C JAPYTUMH Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

JKuBbIe cucTeMBI Kak MpeaMeT u3ydeHus orosioruu. CBONCTBA )KUBBIX CHUCTEM:
€UHCTBO XMMHYECKOIO0 COCTaBa, AUCKPETHOCTh U IIEJIOCTHOCTh, CJIOKHOCTH U
YIOPSAI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHHu3aIus,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldy JKHUBBIX CHCTEM: MOJEKYJISIPHBIN, KJIETOYHBIH,
TKAHEBBIH, OpraHU3MEHHBIM, MOMYJISLIMOHHO-BUI0BOM, AKOCUCTEMHBII
(OuoreoueHoTuveckuit), Omocdepusiii. Ilpoueccol, MPOUCXOASIIMNE B KUBBIX
cucremax. OCHOBHBIC NpPHU3HAKK >KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHMUS
Matepuu. Hayku, n3ydaroiiue ,1uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIlUU.

N3yuenne xuBbIX cucteM. Metonabl Ouosiorndyeckor Hayku. Habmronenwue,
U3MEPEHHE, SKCIIEPUMEHT, CHCTEMaTH3anus, MeTaaHanus. [lonsaTue o 3aBUCUMOI U
He3aBUCUMOM niepeMeHHOW. [lmanupoBanme odkcnepumenrta. [locranHoBka u
npoBepka runote3. Hynesas rumotes3a. [loHsTHe BBIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MMOJIYYEHHBIX
pe3ynpTaroB. [IpuunMHBI HWCKaXeHWs pe3yJbTaTOB JKcrepuMmeHTa. llonsatne
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuplt 1 cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonoruueckue
cucrteMbl», «CBOWCTBAa KMBOW MaTepum», «YPOBHM OpraHU3AlUUA KUBOU
npupoas», «CTpoeHue >XKMBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEYECKOro opranusma», «buoreoneHo3», «buocdepa», «Metoss
V3y4E€HUs )KUBOU MPUPOJIBD».

O6opynoBanue: m1abopaTopHOE 00OPYAOBaHUE JIJIsl TPOBEACHUS HAOTIOICHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnoyib30BaHNe Pa3INYHbIX METOAOB ITPU U3YYECHUHU
YKHUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKUMOHANbHAS e€IMHUIIA KUBOro. Mcropus
otkpbiTus kinetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHUSI COBPEMEHHON KJIETOYHOMN
TEOPUHU.

Metoasl  MOJEKYISIPHOM W KJIETOYHOM  OMOJIOTMU:  MUKPOCKOMMS,
xpomartorpadus, 3ekTpodopes, METol MEYEHBIX aTOMOB, auddepeHnnanTpHoe
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Ka1emok. DIEeKTpOHHAass MHUKpockonusi. Kougoxanvnas mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpaMu

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

Tabmunpl 1 cxembl: «CBETOBOW MHUKPOCKOI», «NEKTPOHHBIH MHKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHne METOJOB KJIETOYHOM OHOJIOTUU
(xpomartorpadusi, snekrpodope3, auddepeHIHAIbBHOES IEHTPUPYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KIETKU. Makpo-, MUKPO- M YJIbTPAMUKPOIIIEMEHTHI.
Boga n e€ ponb Kak paCTBOPUTEIIS, pEAreHTa, y4aCTHE B CTPYKTYPUPOBAHUH KIIETKH,
TeIJIoperyJsiuud. MuHepanbHbIe BEIIECTBA KIETKU, UX OHosoruyeckas poiib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckne BelIECTBA KIETKU. buonormyeckne mnoaumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OeinkoBOM Mosiekyibl. [lepBuuHas
CTpyKTypa Oeika, MNeNnTUAHas CBA3b. BTopuuHas, TpeTuyHas, YeTBEpTUUHAsS
cTpykTypbl. Jlenatypanus. CoiictBa 6enkoB. Kiaccudukanus 6eiakoB.
buonornueckue QpyHKIUU OEIKOB.

YrneBoasl. MoHOCaxapuabl, IMCaXapUIbl, OJIUTOCAXAPUIbI U TIOJINCAXAPUIBI.

O0mmii maH CcTpoeHHS U (U3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlunmuaet. T'uapodunsro - ruapodobHbie cBoticTBa. Kimaccudukarnus munuaos.
Tpurnunepuabl, ¢GocPoIUnuabl, BOCKH, CTepouabl. buonormyeckue QyHKIUH
munuaoB. OOIre CBOMCTBA OMOJIOTHYECKUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK u PHK. CrtpoeHne HYKJIEMHOBBIX KHCIOT.
Hyxneotunpl. Ipunuun xomriemeHTapHoct. IlpaBunmo Yapradda. Crpykrypa
JIHK — nBoiinast cnupanb. Mectonaxoxaenue u ouonornaeckue Gyuakmun JITHK.
Buael PHK. ®yukuuu PHK B kietke.



Crpoenne Mmonekyiasl AT®. Makposprudyeckue cBsizu B Mojekyiae ATO.
buonornyeckue pynkiun ATD. BoccraHoBieHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
KIeTke. /pyeue nykneosuompugocpamol (HT®). CexBernnponanue JJHK. Memoowr
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorusi: OMoOXMMUYecKre U OMO(DU3UUECKUE HCCIICTOBAHMUS
COCTaBa W IPOCTPAHCTBEHHOW CTPYKTYyphl OuoMonekyina. Mooenuposarnue
CMpPYKmMypsl U QYHKYUll OUOMONIEKYN U ux Komniekcos. Komnvromepnuuoiii ouzaiin u
Opeanuyeckull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaMu

[Toptperst: JI. [Tonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XuMHUYECKUX SJIEMEHTOB B HEXKUBOW MTPUPOE»,
«Pacrnipenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabmuubl u cxembl: «llepuonnueckas TabnHila XUMHYECKUX JIIEMEHTOBY,
«Ctpoenne MosieKybl BOAbD, «BeliecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyNb», «CTpPOCHHE MOJIEKYI
yrieBoioBy», «CTpoeHHE MOJEKYJd JUNUI0B», «HYKIEUHOBBIE KUCIIOTHI»,
«Ctpoenue Mosnekyiabl ATOy.

OO0opynoBaHue: XUMUYECKAs MOCYAa U 000PYI0BaHKE.

Jlabopatopnasi padora «OOHapykeHHE OEIKOB C MOMOIIBIO KaYECTBEHHBIX
pEaKLIH.

JlaGoparopHas padora «lccienoBanne HyKJI€MHOBBIX KUCIIOT, BBIIEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Turner KJIETOK: AyKapuoTUYEeCKas u POKAPUOTHUYECKASL.
CtpykTypHO(DYHKIIMOHATEHBIE 00pa30BaHUS KIETKH.

CrpoeHre npokapruoTHIeCKO KieTkd. KieTouHnas cTeHka OakTepHii U apXxeil.
OcoOEHHOCTH CTPOEHHUSI TeTepOTpOPHOM M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecCTOo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue U PyHKIIMOHUPOBAHKE DYKApUOTHUECKOH KIIeTKH. [1ma3smaTuyeckas
MeMOpana (tutazmanemma). CTpyKTypa Iuta3MaThdeckod memOpanbl. TpaHcmopT
BEII[ECTB Yepe3 TIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3ust, ooneryéHHas
nuddys3ust), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIM aKTUBHBIM TPaHCIOPT).
[Tomynponumaemocts MeMOpanbl. Pabota HaTpuiikanmeBOro Hacoca. DHIOLUTO3:
MUHOIMTO3, (arouutos3. Dx3ouuTo3. Kinerounas crenka. CTpykTypa U QyHKIUH
KJIETOYHOW CTEHKHU pacTeHUl, rpuOoB.

[utomna3ma. Iluto3omne. [{utockener. JIBuxkeHnue nuroriazMbl. OpraHOUIbI
kieTku. OnHOMeMOpaHHbIe OpraHOM bl KIETKU: sHAoMIa3MaTinaeckas cetb (D11C),



anmapaT [OnbIXH, JU30COMBI, HX CTpoeHHEe U (GYHKIUU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPraHoOUIOB KIETKU. CTpOeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuszm nanpaesnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ ajkuii (arpanyIsspHbIi ) 3HAOMIa3MATUYECKUN PETUKYITYM.
CekperopHas ¢ynkuus anmapara ['ombmxu. Moouguxayus benxosé 6 annapame
Tonvooicu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKU:  MHUTOXOHIPHUM,  TUIACTHBIL.
IIpoucxoacoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenue u (QyHKUMM MUTOXOHApWM U 1actuid. llepBuunble,
BTOPHUYHBIE U CIIOKHBIC MJIACTUABI (DOTOCUHTE3UPYIOIINX DYKAPHOT.
XJIOPOIIACTBI, XPOMOIIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouasl kieTku CTpoeHHe W (YHKIUU HEMEMOpaHHBIX
OpraHOUOB KJIETKH. PuGocompl. IIpomeosicymounvie Qunamenmol.
MuxkpodunameHTsl. Axmunogvle Mukpoguiamenmsl. MBIIICUHBIE  KIETKH.
AxmuHosble KOMNOHeHmbl HemblueunblX Kiemok. Mukpotpybouku. KieTouHsrit
neHTp. CTpoeHMe U [BIKEHHE KIYTHKOB U pecHHYEK. MUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposaunHvlie ¢ MUKpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. OGosouka s1pa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKH, UX CTPOEHUE U
bynkuun. SnepHsiii OENKOBBIM MaTpUKC. [IpoCTpaHCTBEHHOE pPaCHOIOKEHHUE
XpoMOcoM B uHTepda3zHOM siape. Jyxpomamun u 2emepoxpomamut. benku
XpoMaTUHA — THUCTOHBL. J{umamuxa sdepuou o00010uKku 6 mumose. Aoephulil
MPAaucnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAS XapAKTEPUCTHUKA KJIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmumer 1 cxembl: «CTpoeHHE JYKapHOTHYECKOW KIeTKu», «CTpoeHHe
KUBOTHOW  KJIeTKkW», «CTpoeHue  pacTUTENbHOW  KiIeTku», «CTpoeHue
MUTOXOHIIPUIY, «S1poy», «CTpoeHHEe TPOKAPUOTUUYECKON KIICTKI.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOTpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpEeNapaThl OaKTepUATbHBIX KIETOK.

Jlabopatopnass pabGora «/3yueHue CTpPOEHHS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuass paGora «lccnegoBanue Mmiia3mMoiiM3a M JEMjIa3MoiIn3a B
PACTUTENbHBIX KIIETKaX».



IIpakTu4yeckas padora «/3ydyeHrne IBUKEHUS HUTOIUIA3MbI B PACTUTEIBHBIX
KJIIETKax».
Tema 6. O0OMeH BeniecTB M NpeBpalllcHIE JHEPTIUH B KJIEeTKe

AccUMUIISIIAS M AUCCUMUJISIIIUS — JABE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpodHbId. YdacThe Kuciopoja B OOMEHHBIX
mporeccax. JHepreTuuyeckoe oobecreyeHne kieTku: mnpeBpamieHue ATO B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIM XapakTep peakluil KIETOYHOTrO
Merabomm3ma. DepMeHThI, WX CTPOEHHE, CBOMCTBA W MEXaHHW3M JCHCTBUSI.
Kodepmentsl. Otnmuus ¢GepMEHTOB OT HEOPraHUYECKHX KaTalu3aTOpOB.
benkunakTuBaTOpHI u OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIIMM OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OpraHUYECKUX BemecTB B KieTrke. dorocuHTes.
AHOKcuceHHbIl U OKcucenHbll omocunmes vy baxkmeputi. Ceemocoouparowue
nuUSMeHmvl U NUSMeHmyvl peakyuoHHo20 yeHmpa. Pollb XJIOpOILIacTOB B MpOLECCEe
dorocunTe3a. CBetoBas u TeMHOBas (pa3pl. Pomoodvixanue, Cs., Ca. u CAM-munuv
gdomocunmesa. llpogykTuBHOCTH hoTOCHHTE3a. BiusiHre pa3nuyHbiX (akTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuu, >Kelie300aKTepuu, CepoOaKTepuu, BOJOPOHBIE
OakTepun. 3HaYCHHE XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Bumel Opokenus. [IpoaykTsl OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBbIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YUTEIN O0JIe3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.

[ToaroroBUTENbHBIN TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WIM KIIETOYHOE JIbIXaHWe. Poib MUTOXOHIpUN B
npoiieccax Omoyiorudeckoro okucienus. [uknuueckue peakiuu. OKUCIUTEILHOE
bochopunupoBanue. Iuepeus memopannozo epadouenma npomonos. Cunmes ATD:
paboma npomornunou ATD-cunmaszwi. TlpeumyiecTBa a’poOHOTO MMyTH OOMEHa
BEILIECTB Tiepe] aHaIPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JdemMoHcTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsize, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «POTOCUHTE3», «IHEPreTUUecKuil oOMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHKPOCKOM, 00OpYyAOBaHUE NJsi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.



JlaGopaTopHasi padora «/3yueHne KaTamTuTHIECKOW aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIIa3bl WIK KaTaiasbl)».

JlaGopaTtopnass pabora «lI3yueHune (¢epMEHTATUBHOTO PaCIICTIIICHHS
NEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHHME TIpollecCOB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn matpudHOro cuHtesa. [I[pHHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO CHHTE3a. Peanuzanus HaciencTBeHHOM MH(opmanuu. ['eHeTnueckuit
KOJ, ero cBoictBa. Tpanckpumuus — wmarpuusblid cuHTe3 PHK. IlpuHumnsI
TPAHCKPUIMIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocuntese Oenka.
VYcnoBus Ouocunteza Oenka. KomgupoBanue amMuHOKUCIOT. Pons pubocom B
OouocuHTe3e Oemka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2enog. Opranusanus reHoma y
MPOKAPUOT U DYKApUOT. Perymnsius akTUBHOCTU T€HOB y MpOKapwoT. ['umnoresa
onepoHna (®. Kakob, XK. Mano). Monexynsapuvie mexaHusmMvl IKCHPECCUU 2€HO8 )
aykapuom. Ponb xpomamuna 6 pezynrayuu pabomul 2eHos. Perynsius oOMEeHHBIX
IIPOLIECCOB B KieTKe. KileTouHblii roMeocTas.

Bupycel — HekeTouHbIe (POPMBI KU3HU U 0OJIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbIlL YUK
JIHK-cooeporcawux supycos, PHK-cooepacawux supycos, bakmepuogpazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a00sieBaHUs YeIOBEKa, ®KUBOTHBIX, pacTtenuit. CIIN/], COVID19,
COIMAJIbHBIE M MEAUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u aumanuz oonvuux maccusos («bigdatay)
CMpYKmMypHuIX Ouoio2udeckux oannvix. Hanomexuonozuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JemoHcTpanuu

[Toptpersr: H. K. Konbnos, /. . IBaHOBCKUI.

Tabmunpt u cxembl: «buocunres G6enka», «['eHerndyeckuii koma», «Bupycem,
«baktepuodarmu.

IIpakTn4yeckas padora «Co3nanue MOJEIN BUPyCay.



Tema 8. ’Kn3HeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoiasl u perymsus. WMurtepdaza u MuTo3.
Oco0eHHOCTH TpOLIECCOB, MpoTekaroumx B HHTEep¢asze. [loAroToBka KIETKH K
nenenuto.  IlpecunTeTnueckuit  (HOCTMUTOTHYECKHM),  CHUHTCTHYECKUM U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUO Bl UHTEPGa3HI.

Marpuunsiii cunate3 AHK — pennukanus. [lpunmunsl perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm perukauuu JIHK. Xpomocomsl. CtpoeHne xpomocom. Temomepsl u
TeroMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTtun. JUIiouaHeldi u
rariouaHblii  HaboOpel  XpomocoM. ['omonormuynbsie xpomocoMmbl. [losioBbie
XPOMOCOMBI.

Henenue kineTku — MuTo3. CTaaAuu MUTO3a U MPOUCXOISIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsauuss mMutotTMdyeckoro mnukina kietku. lIporpammupyemas kietouHas
ru0esb — arnomnTos.

Knerounoe syipo, Xxpomocombl, (GyHKIHUOHAIbHAsE TreHOMHKA. MexaHuzmol
npoaughepayuu, ougppepenyuposku, cmapenus u eubeau kiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue Mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxembl: «KU3HEHHBIN IUKI KICTKW», «Muto3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opymoBaHHe: CBETOBOM MHUKPOCKOII, MHEKpOTIpenapaTsl: « MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGopaTropnass  pabora «3ydyeHue XpoMoCcOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHasi pabora «HabnrogeHue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCco0OEHHOCTH CTPOEHUS U KU3HENESITEIIbHOCTU OJTHOKJIETOYHBIX OPTraHU3MOB.
baktepun, apxeu, OAHOKJIETOYHBIE TPUObBI, OJAHOKIETOYHBIE BOJOPOCIH, IPYTrHe
npoTucTsl. KosloHHaIbHbIE OPraHU3MBI.

B3aumocBsi3p 4yacTeil MHOTOKJIETOYHOrO oOpraHu3zMa. TKaHM, OpraHbl HU
cucTeMbl opraHoB. Opranusm kak equHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUNBI paCTUTENBHBIX TKaHEN: 00pa3zoBaTeibHas, TIOKPOBHAs,
IpOBOASIIAs, OCHOBHAs, MexaHudyeckas. OcoOeHHOCTH CTpoeHus, (QYHKIHUH H
PacroJoKEeHUs! TKaHEH B OpraHax pacTeHHH.



TKaHM KUBOTHBIX W YEJIOBEKA. THIIBI KUBOTHBIX TKAHEH: DIUTEIHAIbHAS,
COCIMHUTENbHASA, MblllleyHasi, HepBHasi. OCOOEHHOCTH CTpPOCHUS, (PYHKIUN WU
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TEHEpPATUBHBIE OpraHbl pacTeHuid. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. OyHKIIMKM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3MoB. Kapkac pacteHuil. CKeleThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbIi1 1 BHYTpeHHHUI cKeneT. CTPOCHUE U TUIIBI
COEIMHEHUS KOCTEMN.

JBr>keHue  OpraHu3MoB. JIBJKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUHOE, JXKTYTUKOBOE, PECHUYHOE. [[BMKEHHE MHOTOKJIETOYHBIX pPaCTEHUM:
TPONMU3MBl M HACTUM. [[BMKEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblnieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Boabl, YIIEKUCIOro ra3a i MUHEPAIIbHBIX
BEIIECTB  pacreHusAMU.  Ilutanue  XKUBOTHBIX.  BHyTpumosoctHoe u
BHYTPHUKJIETOYHOE NuIIeBapeHue. [IuTanme MmO3BOHOUHBIX >KMBOTHBIX. OTHEINbI
[UIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHbie xkenespl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. J{pixanue pactenuil. Jlpixanue >kMBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KokHOe apixaHue. [[pixaTenpHas HOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pixaHue MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHass cucTeEMa dYeNOBEKa. MeXaHuW3M BEHTWISLUWH JETKUX y MNTHUL] U
MJIeKonuTaromux. Perymsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHM.
TpancropT BemiecTB y JKHBOTHBIX. KpoBEHOCHass cucrteMa H €€ OpraHbl.
KpoBeHocHast cucTema TIO3BOHOYHBIX JKMBOTHBIX W 4esoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOpamieHus. IBOJIIOIMOHHbBIE
YCIIO’)KHEHHUSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
ceplla v €€ peryJisinus.

Brinenenue y oprannsMoB. Beigenenue y pacrenuii. Beinenenue y )KUBOTHBIX.
CokparutenbHple Bakyosqu. Oprasbl BblaeneHus. DunbTpamus, CceKpenus Hu
oOpaTHOE BCachIBaHME KaK MEXaHU3MbI PabOThI OpraHoB BbiAcieHUsS. CBS3b
MOJIOCTA Te€Ja C KPOBEHOCHOM W BBIACIUTEIBHOW CHUCTEMAaMH. BblaeneHue y
MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CtpoeHue u GyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil ¥ IUCTHI IPOCTENIINX. 3aIMUTa Y MHOTOKJIETOUYHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.



3almmnTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M KX MPOU3BOIHBIE. 3alUTa
opranuzmMa oT Oone3Heil. VmmyHHas cuctema denoBeka. KieTouHbll
TYMOpPAJIbHBIA UMMYHHUTET. Bpoxkn€HHBIM U OpuoOpeTEHHBIN crneunduyecKkuit
UMMyHUTET. Teopusi KiIOHaIbHO-ceneKTuBHOrO uMmmynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnasiutensHble OTBETHI OPraHM3MOB. Poiib BpOXKAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazgpaxxuMocTp W peryiasiiuss 'y OpraHu3MoB. PaznpaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxuMocTh U peryssinus y paCTeHUM.
PocToBble BelllecTBa U X 3HAUYCHHUE.

HepBHas cuctema u pedaekropHas peryisius y xuBoTHeIX. HepBHast cuctema
U €€ OTHeNbl. OBOJIOLNUMOHHOE YCIOXXHEHHE CTPOCHMSI HEPBHOW CHCTEMBI Yy
AKUBOTHBIX. OTIENbl TOJOBHONO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

I'ymoOpanbHas peryisauus U dHIOKPUHHAS CHCTEMA YXMBOTHBIX U YEJIOBEKA.
JKenes3pl SHIOKPUHHON CUCTEMBI K UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpl u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucTteMpl  OpPraHoB  IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOECHHE
HacekoMbIxX», «Tkanu pacteHui», «KopHeBbie cuctembly, «CTtpoeHue ctedisy,
«CTpoeHrEe JNUCTOBOW IUIACTUHKW», «TKaHW J>KMBOTHBIX», «CKEIEeT YeI0BEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenpHas
cucrtemay, «HepBHas cucteman, «Koxa», « MpleuHast cucreMay, « BplieuTenbHas
cUCTEMa», «OHIOKpHHHas cucrema», «CTpoeHue Mbllb», «MMMyHHUTETY,
«Kuieuynononoctuoie», «CxeMa nuTaHus pacTteHui», «KpoBeHOCHBIE CHUCTEMBI
MIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHne ruapbl», «CTpoeHHE IIaHApUNY,
«BHyTpeHHee cTpoeHHe N0XKAEBOro 4epns», «HepBHas cucrema pwidy», «HepBHas
cucrema JArymkn», «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema
ntuny, «HepBHasg cucrema mitekonuTarommx», «HepBHas cucrtema 4enoBekay,
«Pednexey.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpenapaTbl OJHOKIETOUYHbBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAaHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIIHH
HACEKOMBIX, UIJIOKOXHUX, KUBbIE DK3EMIUISIPbl KOMHATHBIX pacTeHHil, repOapuu
pPaCTeHMH pa3HbIX OTACJIOB, BIAXKHBIC IIPENApaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJlIOBeKa,
00opy10BaHUE AJIsl AEMOHCTPALIMY TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH,



paciienyieHus Kpaxmaia 1 OelKoB 1o JeiicTBueM (pepMEeHTOB, 000pyL0BaHHUE IS
JEMOHCTPALIMK ONBITOB [0 U3MEPEHUIO KU3HEHHONW €MKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.
JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U
noysioBoe. Buapl  Oecnojsoro  pa3MHOXEHHS:  [TOYKOBAaHUE,  CHOPYJIALMA,
dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHoxkeHue. [lonoBeie KieTkH, win rameTbl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. KpoccuHrosep. bronornueckuii CMbICI
Melo3a M II0JOBOro mponecca. Meio3 M ero MecTo B JKU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoaeiieBoe pazpurue. I'ameToreHes y KUBOTHBIX. [10JI0BBIE JKeIE3BlI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. CriepmaroreHe3 u ooreHnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiofoTBOpEeHHE U HSMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

WHauBryallbHOE pAa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa
O pa3BUTHUU OPTaHU3MOB. Mopgoecenez — 00Ha uz 2nasHvIx NPOoOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopgoceneza. Cramun >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe JArymku). JpoOnenume. Tunbsl  1poOneHus.
Jlemepmunuposannoe u HeodepmMuHupoeanmoe Opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(ractpynsiuus). 3aKkiaika OpraHoB U TKaHEH W3 3apOJbIIIEBBIX JUCTKOB. B3anmHoe
BIIMSHUE dYacTel pa3BUBAIOIIETOCS 3apojibliia (dMOpHOHAIbHAS HMHAYKIHSA).
3Jaknajka IUlaHa CTPOEHUS KUBOTHOINO KakK pe3yJbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha SMOpPHOHANBHOE pa3BUTHE Pa3IUYHbBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTamOpuonanbubii nepuoa. Ilpsimoe u
HempsiMoe pa3Butue. PasButue ¢ Meramopdo3oM 'y O€ClO3BOHOYHBIX U
MIO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYecKoe 3HAYEHUE MPSAMOIO M HENPSIMOIo
pa3BUTHS, UX PACHpOCTpaHEHUE B MpHUpoJE. THUIbl pocTa >KUBOTHBIX. PaKTOpPHI
peryJsluy pocTa JKUBOTHBIX U yenoBeka. CTaguu NOCTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoabl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.



Pasmuoxenune u pasButue pacteHuil. ['amerodutr u cmopodur. Meiio3 B
YKW3HEHHOM ITHKIIe pacTeHnii. OOpa3oBaHue crop B mporiecce Meiosa. ['lamerorenes
y pactenuii. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX OpPraHu3MoOB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMCHHU.

MexaHu3Mbl pETyJIAIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmumbr m cxembl: «BereraTuBHOE pa3MHOXKEHHE», «Tumbl Oecmosioro
pa3MHOXKEHUs», «Pa3sMHOXEHHE XJIaMUJIOMOHaAbD», «Pa3MHOXKEHHE 3BIJIECHBDY,
«Pa3MHO)eHue ruape», «Menosz», «XpomocoMmb», «I'amerorenes», «CtpoeHue
SAUIEKIETKH U crepmaTo3onaan, «OCHOBHBIE CTaIUM OHTOTeHEe3a», «lIpsiMoe u
HenpsiMoe pa3ButTue», «Pa3zButhe wMaickoro xyka», «Pa3Buthe capanumy,
«Pa3zButne narymkm», «JIBOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTEHUIY,
«CTpoeHune ceMsiH OJIHOJIONBHBIX U JABYAOJIBHBIX pacTeHU», «JKW3HEHHBIN UK
MOPCKOM KamycTbl», «JKU3HEHHBIN TUKIT MXa», <« KU3HEHHBIN HUKII MATOPOTHUKAY,
«OKu3HEHHBIHN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaThl SHLUEKIECTOK H
CIIEpMATO30UI0B, MOJIENIb «L{MKII pa3BUTHS JIATYILIKHA.

JlaGopaTopHas padora «V3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpPOTIpenapaTaxy.

IIpakTnueckass padora «BbIsIBICHHE MPU3HAKOB CXOJCTBA 3apOJbILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHUE OpPraHoB Pa3MHOXKEHHUS BBICHIAX
pPaCTEHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH
OPraHu3MoB

WcTopust cTaHOBNIEHUS U pa3BUTUSA T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb OTE€4ECTBEHHBIX YUEHBIX B Pa3BUTHUU T'€HETHKH.
Pa6oter H. K. KoneiioBa, H. . BaBunosa, A. H. beno3zepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC T€HETUYECKUE TTOHATHUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKHU, JOMUHAHTHBIA U PELIECCUBHBIN
IIPU3HAK, TOMO3UT0Ta, TeTEPO3UT0Ta, YHCTAs TUHUS, THOPHUIABI, TCHOTHUII, (DCHOTHII.
OCHOBHBIE METOMBI ICHETUKHU: THOPHUAOJOTHYECKUM,  IUTOJOTHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JleMoHCTpanun

[loptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
Basuinos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.



Tumodees-PecoBckuii.
Tabnunp! u cxeMbl: «MeTo1bl FTeHETUKNY, «CXEMBbI CKPEILIUBAHUS».

JlabopaTopnasi pabora «J/[po3odmira Kak OOBEKT TEHETHYECKHUX
UCCIIeIOBAHUIN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. I[lepBeiii 3akoH MeHaens — 3aKoH
eanHoo0pa3usi THOpUAOB mepBoro nokosienus. [Ipasuno nomunupoBanus. Bropoit
3aKkOH MeHJens — 3aKOH paclleIUICHUs NpPU3HAKoB. L{uTosormueckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanm3upyonee ckpemBaue. [IpomMexyTouHbIN XapaKkTep HacleI0BaHUs.
Pacuueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemBanue. TpeTuii 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieJJ0BaHUsI MPU3HAKOB. [{UTOI0THYECKHE OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHOe HacnefoBaHue mpusHakoB. Paboter T. Moprana. CuemieHHoe
HACJIEJIOBAHUE TE€HOB, HAPYILICHUE CUCIUICHUS MEXIYy Te€HamMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBII MEXaHWU3M OMNPENENICHHs M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHhIl moJs. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne npu3HaKoB, CUETIEHHBIX C TTOJIOM.

['enHoTun kak nenoctHag cucrema. [lmernoTponusi — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBbIM aiuleiu3M. DB3auMOJenCcTBUE HEAUICIBbHBIX T'€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHUMN, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MOJIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (DYHKIIUH.
['eHeTHUYECKME MEXaHU3MbI CHMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO3SIUH —
napasuT» M «XO035iMH — MHUKpoOMOM». ['eHeTHueckwe acmeKThl KOHTPOJS U
W3MEHEHUs HACJIEACTBEHHOU HH(POPMAIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibt u cxemsl: «llepBbiii u BTOpoii 3aKkoHBI MeHaemns», « Tpetuii 3aKkoH
MeHnnens», «AHanmu3upymrouiee ckpeunmpanuey, «HemonHoe IOMUHUPOBaHUEY,
«ClemIeHHOe HacleJJoBaHUE TMPU3HAKOB y Jpo3odwmibl»y, «['eHeTnka mosay,
«Kapuotunn  uvemoBeka», «Kapuwortun apozodunsry, «Kapuotun nTuipy,
«MHOXKECTBEHHBIN AIUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MOJIETH JJIs IEMOHCTPAIMH 3aKOHOB €TMHO00pasusi THOPUIIOB
MIEPBOTO TOKOJIEHUS M PACIICIUIEHUS NPU3HAKOB, MOJEIb ISl JAEMOHCTPALUU
3aKOHAa HE3aBUCHUMOIO HACJENOBAaHUS IPU3HAKOB, MOJENb IS AEMOHCTpaluu



CIICTIZICHHOTO HACJICJIOBAHUS MPU3HAKOB, CBETOBOW MHKPOCKOII, MHUKPOIIpEnapar:
«dpozodunar.

IIpakTuyeckas padora «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOIO
CKpEILMBAHUSA Y IPO30(DUIBD».

IIpakTuyeckas  pabGora  «M3yueHue  pe3yiabTaTOB  JUTHOPHUIIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpenbl mpu  popmupoBaHHHM (HEHOTHIIA.
M3MeHYnBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC NPU3HAKU. BHIbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukannonsas u3MeHYMBOCTh. Ponb cpeasl B (hopMHupoBaHUM
MOAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakumnu npusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOanGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTMIMYECKasE N3MEHUUBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHYUBOCTH.
Bupl reHOTHIMYECKON M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTuBHas u3MeHYHMBOCTH. Meilo3 W TMOJOBOM TpollecC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3JaHUH
T€HETUYECKOT0 pa3Ho00pa3us B Mpejesiax 0JJHOro BUA.

MyTanimoHHas M3MEHYMBOCTh. BuAbl MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbIE W  HMHAYUMPOBAHHBIE  MyTalUMu. SnepHble U
HUTOIUIa3MaTHYeckue mMyTtanuuu. COMaTHYeCKUE W TOJIOBbIE MyTaluu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuyd. MyrtareHsl M UX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO IIpolecca. 3aKOH TOMOJOTHMYECKUX pPSIIOB B
HacienctBeHHo u3MenunBoctd (H.M. BaBunoB). BHesaepHas u3MeHUMBOCTH |
HACJICICTBEHHOCTb.

Onueenemuxa U ONUSEHOMUKA, pPOTb DNUSEHEMUYECKUX (HaKkmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u  cxembl: «Buasl um3MeHuMBOCTHY», «MoauduKanrmoHHAS
M3MEHYHNBOCTEY, «KOMOMHATHBHAS H3MEHUHBOCTEY, «Meiio3»,
«OmonoTBopeHuey, «I'eHeTndeckue 3a0o0jieBaHus YeIoBeKay, « Buabl MyTaiuii.

ObopynoBaHue: XuBble M TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PACTeHHIA,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIMMOHHON W3MEHUMBOCTU. [locTpoeHne BapuWalMOHHOTO psiga W
BapUALMOHHON KPUBOMY.



IIpakTnueckass  padora «MyTtamu 'y npo3odubl (Ha
rOTOBBIX MUKPOIIpENaparax).
Tema 14. 'eHeTHKA YeJI0BEKA

Kapuotun uyenoBeka. MeyHapoJHas mporpaMma HCCIEIOBaHUS T€HOMa
yenoBeka.  MeToabl  HM3y4YE€HHs] TEHETMKM  YEJIOBEKA:  TI'E€HEAIOTHYECKH,
OJIN3HEILOBBIM, IIUTOTCHETHYCCKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEIEIICHUE FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'C€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHbie 3a00s€BaHUsI Y€IOBEKA. [ €HHbIE U XPOMOCOMHBIE
OoJie3HH 4YesjoBeKa. bOJe3HWM ¢ HACIeACTBEHHON IPeapacoiOKEHHOCTHIO.
3Ha4YCHUE MEAULMHCKOW T€HETUKH B MPEIOTBPALICHUN U JICUCHUU T'€HETUYECKUX
3a00JieBaHU 4YenoBeKa. MeIuKo-TeHETHYeCKOe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKHU. [IoOHSATHE «TEHETUYECKOTo Tpy3a». ITUUYECKHE ACIEKThl UCCIEIOBAHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckre (AKTOPHl TMOBBIIMICHHOM YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUUYECKOMY 3arpsi3HEHUIO OKpYyXKaromieh cpeabl. ['eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeToapl U3ydYeHHs] TEHETHKHU
yenoBekay, «I eHeTnueckue 3a00I€BaHUs YEITOBEKAY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTuKanus v CeNeKIUs. 3apOKICHUE CEICKIIUN U IOMECTUKALIUN. Y UCHUE
H. U. BaBumoBa o lleHTpax NpOMCXOXAECHHS W MHOT0O00pasusi KyJIbTYPHBIX
pacteHuid. Posb cesekunu B CO31aHUU COPTOB PACTEHUM M MOPOJI KUBOTHBIX. COpT,
Mopo/Jia, MTamMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOM U3MEHYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CENEKIIMOHHOM pabOTHI.

Metoasl cenekimoHHON paboThl. VICKyCcCTBEHHBIM OTOOpP: MAacCOBBIM H
VIH/INBU 1Y QJIbHBIM. DTarnel KOMOMHAIIMOHHOKN CCJICKIIUU. HUcnsiTanue
MPOU3BOJIUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKHU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

NcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  paOoThI.
PannaniMOHHBIN U XUMHAYECKUM MyTareHe3 KaKk UCTOYHUK MYTAalUl y KYJBTYPHBIX
dbopm opraam3mMoB. lcrmosb30BaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0{HOTO MaTepuaia Jjisi CeJeKIUH.

[Tomyuyenue MTOJTUTLIIOUIOB. BuyTtpuBnaosas rHOpUIN3AIIHSL.
brnu3kopoACTBEeHHOE  CKpeliMBaHue, WM  uUHOpuauHr.  HepojacTBeHHOe
CKpemuBanue, win ayropuauHr. ['ereposnc m ero mpuumubl. Vcnomb3oBaHue



rerepo3uca B cenekuuu. Otnanénnas rubpunuzanus. [Ipeogonenune Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKIIUU PACTEHUN U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUMN U UX
JUKUX POAMYEH JIJISi CO3/IaHUsI HOBBIX COPTOB U THOPUJIOB CEIbCKOXO03MCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JHCUBOMHLIX 6 YeNAx VIAVUUIeHUs
Cyuecmeyomux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 68 MOM 4Hucie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUll, Nepedosblx udel u
NepCneKmuBHbIX MexXHOI02ULL.

JlemoHcTpanuu

[Toptpersi: H. U. BaBuios, 1. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl 1 cxeMbl: «LIeHTpBI MPOUCXOKIACHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEACTBEHHOM M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3ydyeHne COpTOB KyJBTYPHBIX PACTEHUN U TOPOJI
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKkypeusi «OCHOBHBIE METOIIBI M JIOCTHDKEHHUSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO35UCTBO, B J1a0OpATOPHIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, UCHOJB3yeMble B OHMOTEXHOJOTHMH, — KJIETOYHbIE U TKAHEBBIC
KYJbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepucTuKa. TpaguiinonHast OMOTEXHOJIOTHSI:
xjieboneyeHne,  MOJyYeHUE  KHUCIOMOJOYHBIX  MPOJAYKTOB,  BUHOJIEIHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTbl MHUKPOOHOJOTHYECKHX TEXHOJOTHH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3laHre TEeXHOJIOTUH W MHCTPYMEHTOB LIEJICHAIIPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJbIO TOJYYEHHS] OPIraHU3MOB M MX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.

Knerounas mnxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEH pacTeHUU U
KUBOTHbIX. Kpuobanku. ComaTtnueckas TuUOpUIM3aLMA ¢ COMATUYECKUI
amMOpuoreHe3. lcrnonb3oBaHue TaljIOMIOB B CEJIEKUMM pacTeHui. [llonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonvzosanue MOHOKIOHATbHBIX U NOJUKIOHATLHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJIOTBOpEHHUE. PeKkoHCTpyKuus



AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAUWU SIAEP KIIETOK.
Texnonozuu 0300poenenus, KyibmugUpOSanus U MUKPOKIOHAILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHass W TEHHas WHKEHepus. VICKyCCTBEHHBI CHHTE3 TIe€Ha U
koHcTpyupoBaHue pekoMOouHaHTHeIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JlocTrkeHns U epCeKTUBBl XPOMOCOMHOM Y TEHHOW HH)KEHEPHH.
DKOJIOrM4ECKHE U ATUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menunuackne OuoTexHosjoruu. IloctreHoMHas 1mdpoBas MeIUIIUHA.
[MIIPauaraocTuka. MeTtaboI0MHBIN aHAJIN3, TEHOLICHTPUUECKUN aHaJIM3 MPOoTeoMa
YEJIOBEKA ISl OLICHKM COCTOSIHHSI €ro 340pOoBbs. Mcmonb30BaHHE CTBOJIOBBIX
KiIetok. TapretHas Tepanus paka. 3D-OuoumkeHepuss i1 pa3pabOTKU
GyHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUsI KOMIUIEKCHBIX
TKaHeH COYeTaHHEM TEXHOJIOTUH TPEXMEpPHOIro OMONMPUHTHHTA M ckaddoyauHra
JUTS pEIICHUS 3a1a4 IEPCOHATU3UPOBAHHOW MEIUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ecreueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo30yauTeneit OPBU, ycraHoBiIeHHE MOJICKYISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conep:kaimmx BHpPYCOB, BBI3BIBAIOIIMX OCO0OO OIACHBIE
3a00J1eBaHMS YEIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuuel u cxemsl: «Vcnonb30BaHNE MUKPOOPTAaHW3MOB B MPOMBIILICHHOM
MPOU3BOACTBEY, «KierouHast uHxeHepus», «I 'eHHAasT UHXXECHEPUS.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUI.
IIpakTuyeckas padora «llomydeHre MOJOYHOKUCIBIX TTPOTYKTOBY.

Ikckypeusi «buoTexHojoruss — BaXXHEUIIas MPOM3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xaenue u pa3BuTHE IBOJIOIMOHHBIX MPeACTABIEHUI B
OMO0JIOrHH

OBomormonHass teopusi Y. JlapBuna. Ilpenanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOJTIOMH BUI0B 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHUS OpPraHW3MOB, HACJEACTBEHHAss W3MEHUYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 0TOOD).



Odopmiterne cuaTeTHaecKoi Teopuu sBomtonuu (CTD). HelitpansHas Teopus
sBomouu. CoBpeMeHHas 3BOJIIOINMOHHAA OWOJIOTHsSl. 3HAUYEHHE SBOJIOLHUOHHOM
Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JdeMoHCcTpaIMuA

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YUersepukos, U. U. [lImaneraysen, x. Xonaeix, . K.
benses.

Tabnuub! u cxembl: «Cucrema xuBoi npuposl (1o K. JIunuero)», «Jlectauna
XKUBBIX cyliecTB (1o Jlamapky)», «Mexanusm (HopMHpPOBaHUS MPUCTIOCOOIECHHUN Y
pacTeHuii u )kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta nytemectus Y.
HapBuna», «Haxoaxu Y. JlapBuna», «®Dopmbl O0OpbrOBI 3a CYIIECTBOBAHHEY,
«IToponpl romyOei», «MHOroobpasue KyiabTypHBIX (GopM KamycTb», «Ilopossl
JIOMAIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BuAOB (o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS JBWXKYIIUX CHJI 3BOMIOUUNY», «OCHOBHBIE TMOJOKEHHUS
CUHTETHYECKON TEOPUH IBOJIFOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[TonynsAnus Kak 3jeMEHTapHas €IuHULA 3BOJOLUH. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3menenue
reHo(oH/a TOMYJSALMU KaK 3JIEMEHTAPHOE SBOJIIOLMOHHOE SIBJIEHHE. 3aKOH
reHeTuueckoro pasHosecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (PakTopbl (ABMKYIIME CHUJIbI) SBOMIOUMUA. MyTallMOHHBIN
npouecc. KomOunaTuBHas wu3MeHUMBOCTh. [Jlpeiip TreHoB — chydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YaCTOT ajuieeil B momyssiusax. I¢pGeKT oCHOBaTEsl.
Spdexm oOymuinounoco copaviwka. CHudiceHue 2eHemuiecKkozo paszHooopasus:
npuyunsl u creocmsus. llposenenue aghghexma opetigha 2enos 6 borbUIUX U MATLLX
NONYAAYUSIX. Murpauuu. N3onsauus HOITYJISALUI: reorpaduueckas
(mpocTpaHcTBeHHas ), Onosorudeckas (penpoayKTHUBHAs).

EctecTBennbiii orbop — HampaBistomuid (akrtop sBomonund. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIUH, CTAaOMIM3HPYIOUIUH,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHWE M DBOJIONHS COIMAIBHOTO
MTOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpPraHM3MOB  KakK  Pe3ysbTaT  MHUKPOIBOJIIOLHUU.
Bo3HUKHOBEHHE TPUCTIOCOOJIEHUH Y OpraHu3MOB. ApOMOP(O3bI U UANOATANTALINH.
[Tpumepsl mprcnocoOIeHnid y OpraHu3MoB: MOPGoJIorHuecKkue, PU3noIoruuecKue,
OonoxuMuuyeckue, moBeaeH4Yeckrue. OTHOCHTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpTaHU3MOB.

Bun, ero xputepun u CTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT
MUKpO3BOoIMK. W3omsmus — kimodeBoi ¢aktop BuaooOpazoBanusa. Ilytu u



CIIOCOOBI BUI000pa30BaHHUS: AJUTONIATPUIECKOE (reorpaduueckoe),
CHUMITATPUYECKOE (DKOJIOTHYECKOE), «MTHOBCHHOE»  (TOJMILIOUIM3ALIHS,
rudpuamn3anys). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX ITPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Pob 3BOJTIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAyUYHBIX METOJIOB COXpaHEHUS
OoropazHooOpasusi. MHUKpOIBOJIONUS M KOIBOJIOIMS Tapa3uTOB U MX XO35EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxeMbl: «MyTallMOHHAas HM3MEHYUBOCTHY, «llomynsuuonHas
CTPYKTypa BUAa», «Cxema nposiBieHus 3aKkoHa Xapau—BaiinGepray, «/[Buxyiue
CHJIbI 3BOJIIOLUNY, «IKOJOTHYecKass M30JSLUs MOMYJISIUI CeBaHCKOM (openny,
«I"eorpaduueckas U301s1Uus JIMCTBEHHUIIBI CAOUPCKON M JIMCTBEHHULBI AayPCKON»,
«IIonmyJsIIMOHHBIE BOJIHBI YUCJIEHHOCTH XHIHUKOB U KEpPTB», «Cxema NeHCTBHS
€CTECTBEHHOTO 0TOOpay, «P@opmbl 00pHOBI 3a CyllecTBOBaHUE, « MHIyCTpHUaIbHBIN
MeJaHu3M», «KuBble nckomaemsiey, «I [OKpOBUTEIBCTBEHHASI OKPACKA JKUBOTHBIX),
«IIpenynpexnaromas OKpacka MXUBOTHBIX», «®DU3HOJOTMYECKUE aJanTalun,
«[IpucnocobaeHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurtepuu Bunay,
«Bunpl-nBoitHukmny, « CTpyKTypa Buja B Ipupoe», «CrocoObl BUI000pa30BaHUs»,
«['eorpaduueckoe BUI000pa3oBaHre TPEX BHUAOB JAHABIIICH», «DKOJIOTMUECKOE
BUJI000pa3oBaHue BHIOB cuHULY, «llomumnouasl pacrenuit», «KamycTtHo-
PEACYHBIN THOPHIT.

O6opynoBanue: repdbapun pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uydelia ITHUIl U
3Bepel ¢ mpuMepaMu pa3IMUHbIX MIPUCIIOCOOJICHHH, Yydera NTUIl U 3Bepel pa3HbIX
BUJIOB, Tepbapuy pPAcTCHHWM OJM3KUX BUIOB, OOpPA30BABIIUXCS Pa3IAYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padotra «BrIsiBIeHHEe U3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHasi padora «IIpucrmocobiieHuss OpraHu3MOB U UX OTHOCHTEIIbHAS
11e71eCO00Pa3HOCThY.

JlaGopaTopnasi pabora «CpaBHEHHE BHAOB 1O MOPQOJIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

MeTtonbl n3yyeHus: MaKkpo3BoIounH. [[aeoHTOI0rnYecKne METOIbI U3YUECHUS
sBomonuu. [lepexoansie Gopmbl U HUITOTEHETUYECKHUE PSAJIbI OPTAHU3MOB.

buoreorpaduyeckue metonbl u3yudeHus sBotonuu. CpaBHeHUE (IIOpHI U
dbayHpl MaTEpUKOB W OCTPOBOB. buoreorpaduueckue obOmactu 3emin.
BunbnHAEMUKY U PETTUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOAbl U3YyYeHUs
3BOJIONMH. ['eHeTHdeckre MEeXaHW3Mbl DBOJIOIMHM OHTOT€HE3a U TOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTWYHBIE W  AHAJIOTMYHBIE  OpTaHbI.
PynumeHntapHble  opranbl M araBU3Mbl.  MOJEKYJISpPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUE METO Il U3yUEHHS IBOJIOLUHU. | OMOJIOTHYHbIE
reHbl. CoBpeMEeHHbIE METO/IbI TIOCTPOCHUS (PHIIOTEHETUYECKHX IEPEBBEB.

XpOMOCOMHBIC MyTalli1 1 3BOJJIXOOUA 'CHOMOB.

OO6mue 3akoHOMEpHOCTU (TpaBuiia) ABOMIOUUU. [Ipunyun cmensvl QyHKYULL.
HeobOpatumocTs 3BoOLIMHU. AJAnTUBHAs paauanus. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. I'ekkers.

Tabmuiubl u cxembl: «DUTOTEHETUYECKUM Pl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedansl»y,  «Punmodpute»,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «llpelid KOHTHUHEHTOBY,
«Penuktel»y, «HauyanpHble cTaguu SMOPUOHAIBHOTO PA3BUTHUSI TMO3BOHOUYHBIX
JKUBOTHBIX», «[OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YENOBEKAa M IMIUMIAH3e», «l JIaBHBIE
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIMU, repObapuu, MYJSKH HMCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble THMOTE3bl TPOUCXOXKICHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. JloHaydHble MpeACTaBICHUS O 3apOXKACHUM KU3HHU (KPEALMOHU3M).
['MnoTre3a NOCTOSHHOTO CaMO3apOKICHHS )KU3HU U €€ ONPOBEPIKEHHE OmbITamMu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATanbl HEOPraHUUeCcKou 3BotoLMH. [ [naneTapHas (reonoruyeckas)
HBOJIIOLINA. XUMHUYECKast HBOJIIOLNS. AOMOTeHHbIN CUHTE3 OPraHMYECKUX BEILECTB
n3 Heopranndeckux. OnbiT C. Musnnepa u I'. FOpu. O6pa3zoBaHue moaumMepoB U3
MoHoMepoB. KoarepBatHast runore3a A. M. Omnapuna, rumnore3a MNEpPBUYHOTO
oynwsona J[>x. Xonnelina, renerudeckas runotesa I'. Ménnepa. Pudoszumsi (T. Yek)
u rurnotesa «mupa PHK» V. I'unbepra. ®opmupoBanne meMOpaH ¥ BOSHUKHOBEHHE
MIPOTOKJIETKH.

Hcropus 3emnn u MeToasl €€ n3ydyeHus. FickonaeMple OpraHu4eCKUE OCTATKU.
['eoxpononorust u e€ meroasl. OTHOCUTENbHAsE U a0COJIIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas IKaa: S0HbI, 3PbI, IEPUOIbI, STOXU.



HavanpHble 3Tans! oprannyeckon 3Bosonni. [losBraeHne u 3BoMONNs NEPBBIX
KJIETOK. OJBoitonusi MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX  AKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIEHKH KaK aHaJIoOr MEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxneHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl SBOJIONUH BBICHIMX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pactenud. Bpixon pacreHnit Ha cymy. llosiBiieHHME CIIOPOBBIX pACTCHUW U
3aBoeBaHre uMH cymun. CeMeHHble pacTeHusa. l[IponcxoxkaeHue NIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLUM KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benpackas dayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TumoB. [lepBble XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLMUS MO3BOHOUYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHre MIIEKONMUTAOMUX H
ntul. IlpuHnoun xmoueBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pa3utne xu3HM Ha 3emiie MO 3paM M MEpUoAaM: apxeil, MpOTepo30H,
Majaeo30ii, Me3030M, KaitHo30i. OO0Ias XapaKTepUCTUKA KIIUMAaTa U T€0JI0THYECKUX
npoueccoB. [losiBlieHHE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaHUSI — DKOJOTUYECKUE KpU3UCHI Tporuioro. [IpuunHel u
CJIECTBUS MAacCCOBBIX BbIMUpaHU. COBPEMEHHBIA 3KOJIOTMYECKHI KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHIUNB KiaccupuKaiuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBl OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. ITactep, 1. . Meununkos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxemsl: «Cxema onbiTa @. Peqny, «Cxema onwita JI. ITactepa mo
M3YUYCHHUIO CaMo3apoKIeHusl Xu3Hm», «Cxema ombiTa C. Mumnepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKON  ABOMOIUNY»,  «l'€OXpOHOJIOTHMYECKass  IIKAJIay,
«HavanpHble 3Tambl OpraHUYECKONW IBOJIIOIUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuoreneza», «Cucrema >KUBOW mpupoas», «CTpoeHHEe BUpYCay,
«Apomopdossl  pactenmity, «PurMOPUTH), «OTHOKIECTOYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopociam», «Mxu», «llanmopotHukmn», «l['onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «Cxema pa3BUTHUSI ) KUBOTHOTO MUPAY,
«Apomopdo3bl KUBOTHBIX», «lIpocrelimuey, «KumeunononoctHsie», «Ilnockue



yepBu», «UneHucronorue», «PbviOb», «3eMHOBOAHBIE», «lIpecMbIkaromuecs»,
«IItnupyy, «Mnekonuraromnme», «Pa3Butrue *KU3HU B apXEUCKOU 3pe», «Pa3Butue
KA3HU B TNPOTEPO30MCKOU dpey», «Pa3BUTHE KXHW3HM B NaAJIECO30MCKOU 3pPE»,
«Pa3BuUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B KAWHO30HUCKOU 3pER,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUM PaA3IMYHBIX OTAEJIOB, KOJUICKIIUH
HACEKOMBIX, BJIAKHBIE MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
WTJIOKOXKHX, CKEJIETHI TO3BOHOYHBIX )KMBOTHBIX, Uy4esia IITHL] U 3BEPEH, KOJJIEKIIUN
OKAMEHEJIOCTEM, TMOJE3HbIX MCKOMAEMbIX, MYJSDKM OpPraHMYeCKUX OCTaTKOB
OpPraHUu3MOB.

BupryaabHas n1adopaTtopHasi padora «MoaenupoBaHue onbITOB Muiepa—
FOpu 1o nzydyenunto abMOreHHOro CUHTE3a OPraHUYECKUX COETUHEHUH B IEPBUYHOM
atMocdepe».

JlaGoparopHasi padora «l3yyeHne M ONMCAaHUE HCKOMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass pabGora «/3yueHue OCOOCHHOCTEM CTPOCHHUSI PACTCHUI
Pa3HbIX OTAEIOBY.

IpakTnueckas padora «l3yyeHue ocoOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4yejaoBeka — aHTponoreHes Pazaenbt

Y 3aJ]Ja4¥ aHTPOIOJOTUU. METOIbl aHTPOIIOJIOTUH.

CraHOBIICHME MPEACTABICHUNA O NPOUCXOXKICHUU YeIOBEKa. Penurmnosnsie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0JICTBO YENOBEKA C )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenscTBa CXOJCTBA YEeJI0BEKa c JKUBOTHBIMH:
CPaBHUTEIHBHOMOP(OIOTHUUECKHE, AMOPHUOIIOTHYECKUE, ¢buzmnooro-
OnoxumMuveckue, mnoBeAeHYeckre. OTauyus  4YeloBeka OT  KUBOTHBIX.
[IpsAMOXO0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe rosoBHOTO
MO3ra U BTOPOU CUTHAJIIbHOW CUCTEMBI.

JIBrkymue cuibl ((hakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKUE, COIUATbHBIC.
CooTHol1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIC CTaauU aHTpPONOTeHe3a. PaHHHME uenoBEeKOOOpa3HbIE 00E3bSHBI
(TIPOKOHCYJIIBI) ¥ pAHHHUE MMOHTUABI — OOIIKE MPEIKU YETOBEKOOOPA3HBIX 00E3bsH U
mroied. ABCTPAIIONIUTEKU — ABYHOTME MpPeAKH Jrojaeil. UenoBek yMenblid, MepBbIe
W3TOTOBJICHUs 0Py UM TpyAa. YenoBek NpsAMOXOAIIMI U IEPBBIM BBIXOJ JIIOJIEH 32
npeaensl Appuku. YenoBek reiaenboeprckuii — 00Iuil mpe1oK HeaHAePTAIbCKOTO
YEJIOBEKA M 4YEJIOBEKAa pa3yMHOro. YUenoBek HEaHIEPTAIbCKUM Kak BHJ JIKOJEH



XOJIOAHOTO KiuMarta. YenoBeK pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHCOBCKUI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 32 MpejesiaMu AQpUKu.
[laneoreneTrka u najaeoreHOMUKA.

OBOMIONMS COBPEMEHHOTO uejioBeka. EcTecTBeHHBIN OTOOP B MOMYJISIIHIX
yesioBeka. MyTanMoHHBIN Tpoiiecc M nonuMopdusMm. [lonmynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PEHEeKT OCHOBATEIN» B MOMYJAINHMIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pacel. [lonstue o pace. bosbmme pacel: eBponeougHas
(eBpa3uiickas),  aBCTpaJlo-HETpoHJHAas  (PKBATOpHAJIbHAS),  MOHTOJIOHIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss u myTu pacceneHusi 4eloBeKa IO IUIaHETE.
EnuncTBO  yenoBeueckux pac. HayyHas  HECOCTOSTENBHOCTh — pacH3Ma.
[Tprcnoco0aeHHOCTh Ye0BEKa K pa3HbIM YCIIOBUSAM OKpY Karolieil cpeasl. BinsHue
reorpauyeckoi cpeapl 1 aperida reHoB Ha MOPQOJIOTHUIO U PUNOJIOTHIO YETIOBEKA.

MexauciuuruiMHapable  MeTobl B ¢u3nuecko  (OMOJIOrMYeCcKOi)
aHTPOIOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOIOJOTUS M MAaJCOAHTPOINOJIOTHS
4eJIOBEUECKHUX NOMYJUni. broconuanbHble HCCAEA0BaHNs IPUPOIBI YEIOBEKA.
HccnenoBaHue KO3BOMIOLMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeTOobl aHTPOIIOJIOTUNY, «I 0JTOBHON MO3I YEJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsHb, «CKelIeT 4YeloBEeKa MU CKeJleT IIHMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbL», «/[BHXKyIIME CHIIBI aHTPOMOTEHE3a», « IBOJTIOLUOHHOE
JIPEBO  YENIOBEKa», «ABCTpalionutek», «YemoBek  ymenslid», «YenoBek
NpAMOXOAIININY, «/[eHncoBckuil yenosek» «Heannepranbup», «KpoMaHbOHIED,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSKH  OKaMEHEJIOCTeH, TMPEAMETOB  MaTepUabHOM
KyJIbTYphl ~TpPEAKOB 4YeJoBeKa, penpoaykuuu (dortorpaguu) KapTUH C
MUDOTOTHYECKUMH U OUOJICHCKUMHU CIOKE€TaMU TPOUCXOXKJICHUS YEeIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJENb
yeperna 4eJIoBeKa U yepena IUMIIaH3€, MOJIEb KUCTH YEJI0BEKA U KUCTH IHMIIaH3e,
MOJIeJIA TOpCca MPEAKOB YeIOBEKA.

JlaGopaTopuasi pabGora «/3ydueHue 0COOCHHOCTEH CTpPOCHHUS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeJIOBEKay.



Tema 6. Ixko10rUs — HAyKa 0 B3AaMMOOTHOIIEHUSIX OPTAHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3Koyoruu B Tpyaax A. ['ymbonbara, K. @. Pynee, H.
A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Mertoabl sxonoruu. [loneBbie HaOMIOIEHNUS. DKCIIEPUMEHTHI B 9KOJIOTUHU:
npupoAHble W JaboparopHble. MojaenupoBaHUE B 3KOJOTHMH. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3Hau€HHE DSKOJIOTMYECKMX 3HAHUW JUIsl  4YelloBeKa. JKOJOTMYECKOoe
MHPOBO33PEHNE KaK OCHOBA CBSI3€M 4elioBedecTBa ¢ mpupoaoun. PopmupoBaHue
AKOJIOTUYECKOMN KYJIbTYPbI U 3KOJIOTHUYECKOW IPaMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. @. Pynase, H. A. CeBepuos, 2. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Paznensl skonorumy», «Metoabl skonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIBD».

JlaGopaTopHuast padora «3yuenue METOJIOB DKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okosnoruyeckne (PpakTopbl U 3aKOHOMEPHOCTU WX nerictBus. Kimaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHUE, OMOTUYECKHE, aHTpOTOTeHHbIe. O01He
3aKOHOMEPHOCTH JeHCTBUSA dKoiorudeckux (aktopon. [IpaBuno munumyma (K.
[lInpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpTraHU3MBlI.

AbGuotnueckue (daxktopel. CBer kak »3Kosnorudeckuit (axrtop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEUHOI'O CIEKTPAa HAa OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBI
pacTeHHil W >KMBOTHBIX [0 OTHOIIEHUIO K cBeTy. CuUrHaibHas poJib CBETA.
DOoTONEPUOU3M.

Temmneparypa kak dkojoruueckuit ¢akrop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IOMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocth kak skojormueckuii ¢akrop. I[IpucmocobneHuss pacteHuii K
noJJIep>KaHu0 BoAHOro Oananca. Knaccudukanusi pacTeHHii MO OTHOILIEHUIO K
Boze. [IpucnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOUTaHUS OPraHMW3MOB: BOJHAs, HAa36MHO-BO3YyIIHAS, MOYBEHHAs,
riyOMHHAs  IOANOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DPU3MKO-XMUMHUYECKUE
0COOEHHOCTH cpes oouTanus opranu3mMoB. [IpucnocobneHuss opraHnu3mMoB K KU3HH
B Pa3HbIX CpeAax.



buonornyeckne putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
roAu4Hble pUTMBL. [IpHcrnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

JXKuznennsle popmbl oprauu3moB. [lonsarue o xxu3HeHHOM popme. Ku3HeHHbIe
dbopMBI pacTeHMil: IepeBbs, KyCTApPHUKHU, KYCTApPHUYKHA, MHOTOJIETHHE TPAaBBHI,
ofHOJIeTHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhaxkTopsl. Buasl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aUMOJICCTBUS  (Tomuyeckue, dopuueckue, (aOpuyeckue). 3HaAUCHHUE
OMOTUYECKUX B3aUMOJECHCTBUU Il CYLIECTBOBAaHUS OPraHU3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JleMoHCTpauumn

Tabmuubl U cxembl: «OKojorudeckue (akTope», «CBETOBOM CIEKTpPY,
«OKOJOTUYECKNE TPYNIBI )KMBOTHBIX 10 OTHOLICHHUIO K CBETY», «TeImIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3MOJOTHUYECKHE aJanTaluu
KUBOTHBIX», «Cpeapl OOWTaHMS OpraHu3MoBy», «buojormdeckue pUTMBDY,
«Ku3HeHHbIe POpPMBI pacTeHUD», « K1u3HEHHBbIE (POPMBI )KUBOTHBIX),
«9KocucTEMa MIMPOKOIUCTBEHHOTO JIECa», « DKOCUCTEMA XBOMHOTO Jeca», «Llenn
nuTaHusy, «XuimHudectBo», «llapazutuzm», «Konkypenuus», «CumMOuo3y,
«KoMMmeHcanuzm».

O6opynoBanue: repOapu pPACcTEeHUM W KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX H3KOJIOTMUECKUX (DaKTOpOB, repOapuu CBETOIIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOapUM U KOJIJIEKIIMH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX pACTEHUM, dyuesa NTHUI] U 3Bepeid, repOapuu
pacTeHui, oTHOcsAUMXCs K rurpoduram, kcepoduram, me3oduram, KOMHATHbBIE
pacTeHUs NaHHBIX TPy, KOJUJIEKLIWHU KUBOTHBIX, OOMTAIOIINX B Pa3HbIX cpeiax,
repOapu M KOJUIGKIMM PpACTEHUA U JKUBOTHBIX, OOJAJAIOUX YepTaMH
MPUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBHM >KU3HU, TepOapuul H
KOJUIEKLIUM PACTeHUH U >KMBOTHBIX PA3NUYHBIX >KU3HEHHBIX (POPM, KOJUICKIUH
KUBOTHBIX, YYACTBYIOIIHUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnasi pabora «BbIsSBIeHHE TMPUCIOCOOTICHUN OpPraHu3MOB K
BIIMSIHUAKO CBETAY.

JlabopaTtopnasi pab6ora «BrigBIeHHE TPUCTIOCOONICHUI OpPTraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».



JlabopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

DKOJIOTUYECKUE XapaKTepUCTUKU MOMYJIALUY. [Homynsiius KaK
Oononornyeckas cucrema. Poiab HEOTHOPOIHOCTH cpefbl, (GU3NIECKUX O0aphEPOB H
0CcOOEHHOCTEW OMOJIOrMU BUIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKAa3aTeld MOMYJSIIUA: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAas CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKOJIOTUYeCKasl CTpyKTypa momyssinuu. OLEeHKa YHCICHHOCTH MOIYJISLHH.
JlnHaMuka nonmyJsisAiuMu U €€ peryssuus. bUOTHYecKMid NOTEHUHAT MNOMYJISLUM.
MoaenupoBanue TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJIALUN.
KpuBble BbDKMBaHUA. Perynsius 4YHCIEHHOCTH NOMYJSAIUA: poiib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKosorvueckor Huie Bujpa. MecrtooOutanue. MHoroMmepHas
Mozenb dKoJorndeckon Humu Jx. M. XatunHcona. PazMepsl 5K010rn4ecKoi HALIH.
[ToreHnuanbHas U peain30BaHHAasI HULLIU.

Bun kak cucrema nomynsuui. Apeanibl BUAOB. BHUIBI M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUIpPAlMil >KUBOTHBIX. buosornueckue
VMHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabnuupl M CXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKHU  TOMYJISIIIUN,
«IIpocTpancTBeHHass  CTpykKTypa  nomyJsinun», «Bo3pacTHele  nupaMuabl
nonyasinun», «CKOpPOCTh  3aceleHUs] TOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzMamny, «Mogeib 3kosiorndeckort Humm [[x. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUU YKUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: cCeMsiH paCTeHUN K paCCEIICHUIOY.

Tema 9. Ikos0rust co00IECTB. IKOJOTHIECKHE CHCTEMbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Dxocuctema kak OTKpeiTas cucrema (A. Jkx. Tencnu). @yHKIHMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOIYIEHTb, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBuu. Tpodwuueckwme menum u cetu. AOWoTHYECKHE OJOKHU
skocucteM. [IouBbI U Wbl B 3k0cucTeMax. KpyroBopoT BelecTB U MOTOK SHEPIUU
B OKOCUCTEME.



OcCHOBHBIE  TOKa3zaTenu  JKOCUCTEeMbl. buomMacca H  OpOLyKUUS.
DKOJIOrM4ecKue MUpaMuibl YUCENl, OMOMACChl U SJHEPTUH.

Jlunamurka sxkocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COO0IECTB — cykieccuu. [lepBuunbie u
BTOPHYHBIE CYKIICCCMM W UX TPUYHHBL. AHTPONOTCHHBIE BO3ACHCTBUS Ha
cykneccuu. KnumakcHoe coobiiectBo. buopasHoobpasue u mojiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTR.

[IpupoaHbIe IKOCUCTEMBI. DKOCUCmEMbL 03€D U peK. JKocucmemvbl Mopel u
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpOIIOTEHHBIE JIKOCUCTEMBL. Arpo3kocucrtema. ArpoueHo3. Paznuuus
MEXTy aHTPOIIOTCHHBIMH U TIPUPOTHBIMHU SKOCHCTEMaMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoxackas
bropa u ¢dayna. Cunantponuzamms ropojckod (aynel. buonormueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OPTraHU3MOB B
IKocUcTeMax. Ponb Kackaonozo sghgexma u 6u008-20ughukamopos (Kirouesvix
61008) 8 YHKYUOHUposaHuu 3xocucmem. llepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXXHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOIMYJISALUN U IKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmeust 3a2pA3HeHUll pa3HblX MUN08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UHECKO020 HOPMUPOBAHUSL AHMPONO2EHHO20 8030€UCMBUSL.

MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmupt  uw cxembl:  «CTpykrypa  OuoueHo3a»,  «IKOCHUCTEMa

IIMPOKOJIMCTBEHHOTO JIECay, «DKOCUCTEMA XBOMHOIO Jiecay, «DyHKIIMOHAJIbHBIE
IpyIIbl OPraHU3MOB B 3KOCHCTEMEY, « KpyroBopoT BemecTB B 3kocucTeMey, «Llenun
nuTaHus (macTOMILHAsA, JAETpUTHAA)», «IKOJOrMYecKass MUpaMHaa YHUCEID,
«DJKoyorhyecKas nupammuaa Ouomacch», «IKOJIOTUYECKass MUpamMHuaa SHEPTUNY,
«O6paszoBanue 6onota», «llepBuunas cykneccus», «BoccraHoBieHue jieca nocie
nokapa», «JKocHucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BelmECTB M IMOTOK
SHEPrUM B arpoueHosey, «IIpumepsl ypdoskocucTem».

Oo6opyznoBanue: repObapum pacTeHUl, KOJJIEKIMU HACEKOMBIX, Uydesia NTUL U
3Bepel, repOoapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHU, aKBapHUyM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.



Jlaboparopnass pabGora «M3yueHue pa3zHOOOpa3usi MEIKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCcUsi B TUIIMYHBIA OHOreoneHos (B qyOpaBy, Oepes3HsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHsl «ODKCKypCHs B arpo’KocucteMy (Ha Mojie Wi B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — oOmermmanerapuas o6onouka 3emud, TIE CYIIECTBYET WIH
CyILLECTBOBaJIA )KU3Hb. Pa3BuTHE nipencraBiennii o onocdepe B Tpyaax 3. 3rocca.
VYuenue B. 1. Bepnanckoro o 6uochepe. O6mactu 6uochepsl u e€ cocran. JKuboe
BeIeCTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CcylecTBOBaHUs Ouochepsl. OcobeHHOCTH OMocdepbl Kak
ri100aIbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B onocdepe. KpyroBopotsr
BEILECTB U OMOre0OXMMHUYECKUE UKIIbI (YIJIepoia, a30Ta). PUTMUYHOCTS SIBJIECHUI B
ouocdepe.

3oHanbHOCTH Onocdepsl. [lonarue o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHBI, ITyCTHIHH,
TPONMYECKHUE JIECA, BBICOKOrOpbs. KilMmaT, pacTUTENbHBIA W >KUBOTHBIA MHP
OMOMOB CYIIIH.

CrpykTypa U (PYHKITUS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANA 1
onocdepHbIX PYHKITUI.

JleMoHCTpauumn

[Toptpetsl: B. U. Bepranckuii, 3. 3rocc.

Tabnuuel u cxembl: «l'eochepsl 3emnny», «KpyroBopoT azora B ONpUPOIE»,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopor kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B npupojsie», «OcHOBHbIE OMOMBI cymn», «Kinmarnueckue
nosica 3emun», «Tynapa», «Talira», «CMemannsiii jecy, «LIupokoiIncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gecy.

O6GopynoBaHue: repOapur pacTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH )KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTHYECKHE KpPU3UCHI W HX MpUYUHBL. Bo3zgeiicTBhe ueloBeka Ha
ouocdepy. 3arps3HeHue BO3IyHOM cpeapl. OXpaHa Bo3ayXxa. 3arpsa3HeHHe BOIHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpONOreHHOE BO3JIEUCTBHE HA PACTUTENbHBIA M *KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO U KUBOTHOro Mupa. OCHOBHbIE HPUHIUIIBI OXPaHbl MPUPOJBI.
Kpacaeie kuHuru. Ocobo oxpansiemble mnpupoansie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.



OCHOBHbBIEC TPHUHIIMIBI YCTOWYHMBOTO PA3BUTHS YEIIOBEUYECTBA M MPHUPOJIBI.
PanvonanbHO€  MPUPONOMNOJIB30BAHUE W COXPAHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emmm. OOmMe 3aKOHOMEPHOCTH TJIOOQIBHBIX AKOJOTHICCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3BuTHEe METOIOB MOHHMTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle ucciedo8anusi nepexooa K pecypcocbepezaioweli u
KOHKYPEHMOCNOCcoOHOlL dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuusaowue 00cmyn K
uHgopmayuu Nno  COCMOAHUIO OMOENbHbIX U008 U IKocucmem. (OcHOBv
aKopeaburumayuu SKocucmem u cnocobos 60pvovl ¢ 6LUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabnuibl U cxemsl: «3arpsa3HeHue arMochepol», «3arps3HeHue ruapochepody,
«3arps3HeHue nouBsl», «[lapHukoBbIi 3hdexT», «Oco00 OXpaHseMble IPUPOIHBIE
Tepputopun», «Mogenu ymnpasigemoro Mupa». OGopynoBanue: ¢ororpadpuu
OXpaHsAEMBIX pacTeHMd M KUBOTHBIX KpacnHoit kHurm Poccuiickon denepanmu,
KpacHoli KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YaroIIMMHUCS TMpOrpaMM CpeJHero oOmero o0pa3oBaHUs: JUYHOCTHEIE,
METaIPEAMETHBIE U IIPEIMETHBIC.

B cTpyKkType TUYHOCTHBIX pe3yJbTAaTOB OCBOCHHMS MPOrpaMMbl IO OHOJOTUU
BbIJIEJICHBI CIICAYIOLINE COCTABJISIIOIIME: OCO3HAHHWE O0Y4YarOUIUMUCS POCCUNMCKOMN
IrpakIaHCKON MACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENCHUI0, Haiuyue momusayuu K  OOydyeHUI0  OuOJIOTHUH,
yenenanpaeienHoe paseumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HA OCHOBE
KJIIOYEBBIX LEHHOCTEH U HUCTOPUYECKUX TPaJuLUil pa3BUTHS OHOJIOTMYECKOTO
3HAHMS, 20MOBHOCMb U CHOCOOHOCMb 00YHaIOUIUXCSl pYyKOBOJACTBOBATHCS B CBOEH
JNEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, IPUCYLIUMHU CHUCTEME
OMOJIOrMYECKOro 00pa3oBaHusl, HaIuyue NPAgoCO3HAHUSA SKOIOTHUECKON KyIbTYpBHI,
cnocobHocmu cmasums UENN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUSI IPOTPAMMBI IO OMOJIOTHH JOCTUTAKOTCS B
€MHCTBE YYEOHOW M BOCIMTATENIHOM JI€ATEIbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U
JlyXOBHOHPABCTBEHHBIMU I1IEHHOCTSAMH, MPUHATHIMU B OOIIECTBE MpaBHIaMHU U
HOpMaMHU MOBE/ICHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUSl, CAMOBOCITUTAHUS
U CAMOPA3BUTHS, DPa3BUTUA BHYTPEHHEW MO3WLUHM JIMYHOCTH, NATPUOTH3MA M
YBOKEHMS K 3aKOHY U MPABONIOPSAJIKY, YEJIOBEKY TPYAA U CTApPLIEMY IIOKOJICHMIO,
B3aMMHOIO YBaXXEHUS, OEPEKHOTO0 OTHOIICHHS K KyJIbTYPHOMY HACJIEIUI0 U
TpaguUMsAM MHOTOHAMOHAJIBHOTO Hapona Poccuiickoit denepaunu, mpupone u
OKpYKaroUIen cpelie.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yUeOHOTO npeameTa «buonorusy 10mKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPECHHEH TMO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM ILIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IPOLECCE PEaTU3alMi OCHOBHBIX HaIIPABICHUU
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskKaaHCKOr0 BOCHUTAHMS: CHOPMHUPOBAHHOCTD IPAXKITAHCKOHN MO3UITUH
0Oy4Jaromierocs: Kak akTUBHOTO U



OTBETCTBEHHOI'O  WI€HAa  POCCHIICKOrO  OOIIECTBa;  OCO3HAHUE  CBOUX

KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKEHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPYECKOU JIEATEIILHOCTH MPU CO3/IaHUH YUEOHBIX
MPOCKTOB, pEIICHWH YYEOHBIX W TIO3HABATENbHBIX 3aJlay, BBLIIIOJHCHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTH ONPEAEIISITE COOCTBEHHYIO MO3UIIUI0
110 OTHOIIECHUIO K
SIBJICHUSIM COBPEMCHHOW JKM3HH M OOBACHSITH €€; yMEHHE YUYHUTHIBATH B CBOMX
JNEeUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOACHCTBHUS JTFOJIeH C pa3HBIMU
yOCKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSMH M  COIIMAJIBHBIM  ITOJIOKCHHEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHECHUS YUCOHBIX,
M03HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/7a4, YBAKHUTEIBHOIO OTHOILICHUS K
MHEHHUIO ONMOHEHTOB MpPU OOCYXKIECHUH CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
coep>KaHUs; TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JACATEIbHOCTH;

2) NMAaTPUOTHYECKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaKIaHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaKEHUSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTH nepen PonuHol, ropoctu
3a CBOM Kpau, CBOIWO PoiuHy, CBOM SA3bIK W KYJbTYPY, IPOILIOE W HACTOSIIECE
MHOT'OHAIIMOHAIBLHOTO Hapojaa Poccuu; 1IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY
HACJICANIO U TaMSITHUKAM MPUPO/IbI,

JOCTHXEHUsM Poccum B HayKe, HCKYCCTBE, CIIOPTE€, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OIIEHUBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE M Pa3BUTHE
OWOJIOTMH, TTOHUMAaHHUS 3HAYEHUS OWOJIOTMH B TO3HAHWHM 3aKOHOB IPUPOMABI, B
JKW3HU YeJI0OBEeKa U COBPEMEHHOTO 00IIEeCTBa; ujeiHas yOeK1IEHHOCTh, TOTOBHOCTh
K CJIY>KEHUIO U 3amnuTe OTedyecTna,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCHUHCKOTO Hapojaa; chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTHUYECKOTO TMOBEJEHUS; CIOCOOHOCTh OIIEHUBATH
CUTYyallMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,

OpPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJa B TMIOCTPOCHHWE YCTOMYMBOrO OyIyIIero; OTBETCTBEHHOE
OTHOIIEHWE K CBOUM POJMUTENSIM, CO3JAHUID CEMbUM HA OCHOBE OCO3HAHHOTO
MPUHSATUS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUU C TPAAULIMSIMH HAPOJIOB
Poccuu;
4) ICTETHYECKOT0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETUKY ObITa, HAYYHOTO U



TCXHHUYCCKOI'0O TBOPUCCTBA, CIIOpTa, TPpyla, O6HleCTBeHHI>IX OTHomeHHﬁ;
IIOHMMAaHHNEC SMOIITMOHAJIBHOI'O BO3I[CI>'ICTBH$I JKUBOM MMpUpOAbI U e€ OCHHOCTH,
TOTOBHOCTL K CAMOBBIPAKCHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPCMIJICHUC

MPOABJIATH KaUCCTBA TBOp‘-ICCKOﬁ JIMYHOCTH,

5) (pusyeckoro BocnuTaHus, GopMupoBaHus KYJAbTYPbI

310POBbSI U IMOIHOHAIBLHOTO 0JIATOMOJTY M

MOHMUMAaHUE U peaTi3aIiys 3I0pPOBOT0 U 0€30ITacCHOT0 00pa3a KU3HH (310pOBOE
MUTaHue, COOI0ICHNE TUTUEHUYECKHUX MPAaBUII M HOPM, COAJIaHCUPOBAHHBIN PEXUM
3aHSATHM W OTAbIXa, peryispHas ¢u3ndecKkas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXMYECKOMY 3/I0POBBIO; TIOHMMAaHHWE IIEHHOCTH TPABWI WHANBUIYATBHOTO |
KOJUIEKTUBHOTO
0€30macHOT0 TMOBEACHUS B CUTYAIHSIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIFOJICH;

OCO3HaHHE MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPYAOBOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TpYydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOIO0uE;
FOTOBHOCTh K AaKTUBHOM JIESATEIBHOCTH TEXHOJOTUYECKOM U  COLMAIbHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh WHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATh ~ TaKyl  JeATeIbHOCTh; HMHTEpEC K  pa3IudHbeIM  cdepam
mpoecCHOHANBHON  JIeATeTbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieil mpodeccud U peaTu30BbIBaTh COOCTBEHHBIC IKU3HEHHBIE TUIaHbI,
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIUTAHMS:

AKOJIOTHYECKH IEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOUYHUKY
JKU3HM Ha 3eMJjie, OCHOBE ¢ CYyIIeCTBOBAHMS; MIOBBIIIICHUE YPOBHS SKOJOTHUYSCKOMN
KyJbTYpPBhl: TPHOOPETCHHE OIbITa TJIAHUPOBAHHUS TIOCTYNIKOB M OICHKHA HUX
BO3MOYKHBIX TIOCJACACTBUH JUIsI OKPYIKAIOIICH CpeIbl; OCO3HAHHWE TJI00ATBEHOTO
XapakKTepa KOJOTHUYECKHUX MPOOIeM M IMyTeH UX
pEIIeHHs; CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpEeTaeMble MPU U3YYCHUU OUOJIOTHUHU
3HaHMS W YMEHUS TPU pEHICHUH TPOoOJeM, CBS3aHHBIX C PaIlMOHAIBLHBIM
MPUPOONOIb30BaHNEeM  (COOJIOJIEHHE TpaBWJ  TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHWE pPABHOBECHUS B DKOCHUCTEMAaxX, OXpaHy BHUIOB,
IKOCUCTEM, Ouocdepsl); aKTUBHOE HEMPUATHE NCUCTBUI, NPHHOCAIIAX BpE
OKpYyXarolled NpUPOJAHON Cpelle, YMEHHE MPOTHO3UPOBATh HEOJIAronpusiTHbIE
HKOJIOTUYECKUE TTOCIICICTBUS MPEANPUHIMACMBIX JCHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH 9KOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUSA
PYKOBOJCTBOBATbCA MMM B IO3HAaBATEIbHOM, KOMMYHHUKAaTUBHOW M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIBHOCTH HKOJIOTHYECKOU
HaIIpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOH NPaKTUKHU, OCHOBAHHOTO Ha JIMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK CPEACTBA

B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUSI MUPA; IOHUMAaHUE CrieUu(pUKU
OMOJIOTHUY KaK HAyKH, OCO3HAHUS €€ poJik B POPMUPOBAHUU PALIMOHATIBHOTO
Hay4YHOTO MBIIIJICHUS, CO3JaHUH LI€JIOCTHOTO MPEACTABIECHUS 00 OKPYKaI0IeM
MUpE KaK O €JMHCTBE MIPUPO/IbI, YEIOBEKa U OOLIECTBA, B IO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEMN U pelIeHUU IpOo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;
yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTUU JJI1 COBPEMEHHOM [IUBUIIN3ALIAN:
o0ecrniedyeHrss HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3aHUE NEPCTIEKTUBHBIX

OMOTEXHOJIOTHH, CHOCOOHBIX pellaTh pecypcHble NMpOOJIEMBbl Pa3BUTHS
4eJI0BEYECTBA, IOUCKA MyTeH BbIX0J1a U3 II100aIbHBIX SKOJIOIMUECKUX NPoOIeM U
oOecrieueHus nepexoma K YCTONYUBOMY Pa3BUTHIO,

palMOHAILHOMY HCIIOJIB30BaHUIO IPUPOHBIX PECYPCOB U (HOPMUPOBAHUIO
HOBBIX CTaHAAPTOB KU3HU; 3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJIOTHUECKUX
3HAHUH B IEJISIX TTOBBIIICHUST  OOIIIei KYJIbTYPBI, €CTECTBEHHO-HAay4YHOU
TPaMOTHOCTH, KaK COCTAaBHOM 4acTu (PYHKIIMOHAJILHOW IPaMOTHOCTH
oOyyaromuxcsi, GopMUPyEeMO MPU U3yUYCHUH OMOJIOTHH; IOHUMaHUE CYIITHOCTH
METOIOB TTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHIOCOOHOCTU
MCIIOJIH30BATh MOJIy4aeMbIe 3HAHUS /IS aHATIN3a U OOBSICHEHHUS SIBJICHUI
OKPYXKarOUIEro MUpa U MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUE JE1aTh
000CHOBaHHBIC 3aKJIFOYEHHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIINXCS JTaHHBIX C
LEJIBIO TIOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEIHHO
UCIOJIb30BATh OMOJOTUYECKHUE 3HAHUS IS
pemieHust MpoOJieM B pEaNbHBIX JKU3HEHHBIX CUTYAIUsX; OCO3HAHWE IICHHOCTHU
HAYYHOU JIESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO 1€ TEIIbHOCTh NHIMBUIYaJIbHO U B TPYIIIE;
TOTOBHOCTh W  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMM TO OHOJIOTMH B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSMH.



METAINIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yiabTaThl OCBOEHUs yueOHOro mnpeamera «buomorusp
BKJIFOYAIOT: 3HAYUMBbIC JUIsI  (POPMUPOBAHUS MHPOBO33PECHUS] OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTpaKarolue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKYy METOJOB TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAOTIOACHNE, H3MEPEHUE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC
yuyeOHble JieiicTBUsl  (TIO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJSATUBHbBIC),
obecneunBaroniye GopmrupoBanue (GyHKIIMOHATBHON IPAMOTHOCTH M COIUATIBLHOMN
KOMIIETEHIIUM  OOYYaromIMXcs;  CIIOCOOHOCTh  OOYYaromUXCs  HMCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTINHAPHBIC, MUPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pe3ynbrate nzyueHusi OMOJIOTMU HA YPOBHE CPEAHETO 00IIETO 00pa30BaHuUs
y oOydaromierocsi OyayT c@opMUpoBaHbBl I[MO3HABATENIbHbBIC YHUBEPCAJIbHbBIC
y4yeOHbIe JIeHCTBHS, KOMMYHUKATHBHBIC YHHBEpCAJIbHBbIC Y4YeOHBbIC JCHCTBUS,
PETYISATUBHBIC YHUBEPCAbHBIC YICOHBIC JCHCTBUS, COBMECTHAS JACATEIHLHOCTD.

MertanpenMeTHble pe3yibTaThl OCBOEHHUS MPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBj1aieHHe YHHBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENbHO  (OPMYJIMPOBATh M aKTyaJIU3UPOBATh  MpoOJIEeMy,
paccmaTpuBaTh €€ BCECTOPOHHE; MCIOJIB30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI
JIOTUYECKOTO MBINIUICHUs] (aHaln3a, CHUHTE3a, CpaBHEHUs, Kiaccudukaimu,
0000IIIeHNs), PACKpbIBaTh CMBICT OWOJOTUYECKUX TOHATUN (BBIACIATH UX
XapaKTePHbBIC MPU3HAKU, YCTAHABIUBATD CBS3H C IPYTUMU MMOHSATHSMH ); ONIPEACIIATH
IIEJIN IeITeIIbHOCTH, 3aaBast TapaMeTpbl U KPUTEPUH MX
JTOCTHKCHHSI, COOTHOCUTD PE3YIbTaThl ACATCIBHOCTH C MOCTABICHHBIMH IEISIMU;

UCITOJIb30BATh OMOJIOTUYECKUE TTOHSATUS JUTSl O0BsICHEHUS (DAKTOB M SIBJICHUH
YKUBOH MTPUPOIBI; CTPOHTH JIOTHUECKHUE PACCYKACHUS (MHIYKTUBHBIE, 1CTYKTUBHBIC,
M0 aHAJIOTHH), BHISBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B paCCMAaTPHUBACMBIX
SBIICHUSX, (OPMYIHUPOBATh BBHIBOJIBI W 3aKIIOUCHUS; TPUMEHSATH CXEMHO-
MOJICNIbHBIE CPEICTBA ISl PEACTABICHUS CYIIECTBCHHBIX CBSI3€H W OTHOIIICHUH B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTHBOPEUYHMHA Pa3HOTO poja,
BBISIBJICHHBIX B Pa3jIMYHBIX WH()DOPMAIMOHHBIX MCTOYHHUKAX; Pa3paldaThiBaTh IUIAH
perieHus MpoOIeMbl C YI4ETOM aHAIM3a UMEIOIITUXCS



MaTepUAIBHBIX W HEMATEPUAIBHBIX pPECYpCOB; BHOCHTH KOPPEKTHBBI B
NEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

LEIsM, OLEHHUBATh PHUCKU TMOCIEICTBUM JESATEIBbHOCTH; KOOPAWHUPOBATH U
BBITNOJIHATH pa0dOTy B YCIOBUSX PEaIbHOIO,

BUPTYaJIbHOIO Y  KOMOWMHUPOBAHHOTO  B3aUMOJICHCTBUS;  Pa3BUBATH
KpEaTUBHOE MBIIIJIEHUE [IPU PEIICHUN KU3HEHHBIX POOJIEM.

2) 6a30Bble HMCCiIeI0BATE]bCKHE JEHCTBHUSI: BIAJCTh HABbIKAMU Y4eOHO-
UCCJIEIOBATENLCKOM U IPOEKTHOM AEITETbHOCTH, HABBIKAMHU Pa3pelIeHHs TPOoOIIeM,
CHIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUS
MPAKTHUECKUX 3a]1a4, TPUMEHEHHUIO Pa3IUYHBIX METOJOB MO3HAHUS, UCTIOIB30BATh
pa3iuyHble BUJBI  JIEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO W TIPUMEHEHHUIO B YUEOHBIX CHUTYallUsiX, B TOM
YHCJI€ NMPU CO3JITAHUU YUYEOHBIX M COLMAIIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIN
THUII MBIIIUICHUS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH,

KITFOUEBBIMU TOHATUSIMH ¥ METOJAMH; CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE

3a/1auu B 00pa3oBaTebHON

NEATETLHOCTH M KU3HCHHBIX CUTYAIIHSIX; BBISABIISATH IPHYNHHO-CIIC/ICTBECHHBIE CBSI3U
U aKTyaJlu3UpOBaTh 3ajlady, BBIABUTATh THUIOTE3y €€ pEeIICHUs, HaXOIUTh
apryMEHTHI JIs JI0Ka3aTeJIhCTBAa CBOMX YTBEP)KICHUH, 3aqaBaTh MapameTphl |
KPUTEPUHN pEIICHUS; aHAIU3UPOBATh IIOJYYEHHBIE B XOJI€ pCIICHUS 3aJauu
pe3ynbTaThl, KPUTUYECKH OILIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSX; /1aBaTh OIEHKY HOBBIM CUTYyaIlUsiIM, OIICHHBATh
NpUOOPETEHHBIA OMBIT, OCYIIECTBIATH IEJICHANPABICHHBI MOWCK IepeHoca
CPE/ICTB U CIIOCOOOB

JNeicTBUSL B MPO(ECCUOHAIBHYIO Cpely; YMETb [EpEHOCUTh 3HaHHUsS B

MO03HABATENIbHYIO M MPAKTUYECKYIO 00I1acTH
KU3ZHENICATCIIbHOCTH; YMETh HMHTETPUPOBATh 3HAHWUSI W3 PAa3HBIX MPEIMETHBIX

oOJacTeil; BIIBUTAaTh HOBBIE WJCH, MpEJiaraTh OPUTHHAIBHBIC MOIXOIbI U

pelIeHus,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM — JHUTEepaType, OHMONOTMYECKUX CJIOBapsixX W
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTe), aHAIW3UpOBATh
UHGOPMAITUIO PA3INIHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHIESCKH OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH; (POPMYIIMPOBATH 3aMPOCH] M IPUMEHSITh
pa3iuuHble METOAbl MpH TIOUCKE M OTOOpe Ouojoruueckoi uHpopManuy,
HEOOXOMMOM /TSl BBITIOJTHEHUS yUeOHBIX 3a/1a4;



npuoOpeTaTh OMBIT HCMIOJIB30BAaHUS HH(GOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KyJIbTYPY aKTUBHOTO MCIOJIb30BaHUS Pa3INYHbIX
MOUCKOBBIX ~ CHCTEM; CaMOCTOSATEIBHO  BBIOMpPATh ONTUMAIBHYIO  (GOpMy
IpeJCTaBICHUs OMONOrMYeckod HHpopMauuu (CXembl, rpaduku, Auarpammsl,
TaOJUIIBI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauecTBE CpeacTBa npu pabdoTe ¢
Ouonornuecko uHGpOpMaLMen: TPUMEHATh XHUMUYECKUE, (U3MUEcKHe WU
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh M IIPeOOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH;

BIIAJICTh HaBBIKAMM pACIO3HABaHUA W 3aIIHATHI
uH(popmanuu, THPOPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) o0IIeHHe: OCYIIECTBIATh KOMMYHHUKALIMM BO BceX c(epax >KHU3HHU,
aKTUBHO y4aCTBOBAaTh B IMAJIOre UM TUCKYCCHHU IO CYIIECTBY OOCYKAaeMON TEMbI
(yMeHHe 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYKJIEHUS OTHOCUTEIBHO BBIMOIHEHUS
IpeIaracMou 3a7a4y, y9uThIBATh HHTEPECHI U COTJIAaCOBAHHOCTD MO3ULUN IPYTUX
YYaCTHHKOB JIMaJiora WJIM AUCKYCCHH); pacro3HaBaThb HeBepOalbHBbIE CpPENICTBA
OOIIeHUs], TOHUMATh 3HAUE€HUE COIIMAIbHBIX 3HAKOB, TPEANOCHIIIOK BO3HUKHOBEHUS
KOHQJIMKTHBIX CHUTYyallMi, YMETh CMSI4aTh KOH(IUKTBI M BECTHU IEPErOBOPHI;
BJIAJETh Pa3IU4YHBIMU CHOoco0amMu OOIIEHHS W B3aMMOJCHCTBHUSA, TOHUMATH
HaMEpPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPPEKTHOU opMe HopMyIupoBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JJIOTUYHO
U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHasi  JAeSATeJIbHOCTb: IIOHHMMaTb M HCIOJb30BaTh
MpPEUMYIIECTBA KOMAaHAHOM M HWHIWBUAYAJbHOW pabOTBl MpHU  pElIeHUU
Ononornyeckod  TpoOsembl, OOOCHOBBIBaTH HEOOXOJWMOCTh  MPUMEHEHHS
IpynmnoBeIX (GopM B3aUMOACHCTBHUS MPHU PEIICHUH Y4eOHOW 3amadyu; BHIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JICHUCTBUM C YUETOM OOIIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh  1E€JIM COBMECTHOW  JIESATEJIIbHOCTH, OpPraHU30BbIBaTH W
KOOPJAWHUPOBATH JIEMCTBUS MO €€ IJOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenensiaTh poiau ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOThI; OIIEHUBATh KAYECTBO CBOEr0 BKJaJa M KaKJOr0 y4aCTHUKA
KOMaH/Ibl B
oOIIMiA pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSIM; MpejjiaraTh HOBBIE MPOEKTHI,

OLICHUBATh UJEH C MO3ULIMHA HOBU3HEI,



OPUTHHAJIBHOCTH, Hp&KTPI‘-ICCKOfI 3HAYUMOCTH, OCYIICCTBIIAITbL ITO3UTHUBHOC
CTPATCTUUYCCKOC IMOBCACHNC B PA3JIMIHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.
OBJ'laI[eHI/Ie YHUBEPCAJIBHBIMHU PETYJIATHBHBIMHA I[CﬁCTBI’IHMPI:

1) camoopranu3anus: UCIOJIL30BaTh OMOJIOTMYCCKUAE 3HAHUS JJIS BBISIBIICHHS
po0IeM U uX
pelIeHHUs B JKUM3HEHHBIX M YYEOHBIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJOTMYECKUX 3HAHHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCHCTBUSAX H
MOCTYINKaxX MO OTHOLIEHUIO K UBOW IMPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYXAaIOILNX; CAMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIESTEIBHOCTD,
BBISIBJIATH IIPOOJIEMBI, CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJlayd B
0o0pa30BaTeNbHOM JESATENIBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIbHO
COCTABJISITH IUIAH PEIICHUS MPOOJIEMBI C YUETOM
UMEIOLINXCSA PECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHUH; NaBaTh
OLICHKY HOBBIM CUTYAaLIMSIM; PACIIUPATh PAMKH Y4€OHOTO ITPEJAMETA Ha OCHOBE
JUYHBIX MPEANOYTEHUN; 1elaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €TO0,
OpaTh OTBETCTBEHHOCTh
3a pelIeHNe; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
OPOSIBJICHUIO IIMPOKOM OSPYIUMUIUU B pa3HbIX O00JIACTAX 3HAHUN, IOCTOSHHO
TIOBBIIIATh CBOW OOpPa30BaTENIbHBIA U KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJIb:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM; BJIaJAE€Th HABBIKAMU IIO3HABATEIBHOM
pedaeKkcun Kak OCO3HAHMS COBEPILIAEMBIX IEUCTBUI U MBICIHMTENIbHBIX MPOLECCOB,
UX Pe3yJbTaTOB M OCHOBaHMI, MCHOJB30BaTh MPUEMBI pPeQIIEKCUM I OLIEHKH
CUTYallMM, BbIOOpA BEPHOIO PELICHUS; YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 UX
CHUKEHMUIO;
IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NEeSTEIbHOCTH;

3) npuHsiTHE ceOs M APYrUX: IPUHUMATH CeOsl, TOHMMAasi CBOU HEJOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTUBBI M aApPryMEHTBl JAPYIMX @IPU aHAJINA3E
pEe3yIbTaToOB
JeSITEIbHOCTH; IPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OUIMOKH;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yabTaThl OCBOCHUSA COACPKAHUS Y4EOHOro TMpeaMeTa
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHUEHTUPOBAaHbI Ha OOecredyeHue



npodunpHOro  o0yueHuss  oOyvaromuxcs  Omomoruu. OHH  BKIIIOYAIOT:
cieunpuyeckue g OMOJIOTHH HAayYHbIE 3HAHUS, YMEHHSI U CITIOCOOBI IEHCTBUI 110
OCBOGHUIO, MHTEPIPETAIUN U MPeoOpa30BaHUIO 3HAHUM, BHUJIBI ACSITEIBHOCTH IO
MOJYYCHHUIO HOBBIX 3HAHUM M UX NMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peallbHbIX JKM3HEHHBIX cutyanusx. [IpeamerHbie pe3yabTaThl MPEACTaBICHBI 110
rojilaM u3y4eHusl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorus» B 10
Kacce JOJKHbBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MECTE€ U POJM OHOJOTMU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
NO3HAHUM  3aKOHOB  MPHUPOABI W  PELIEHUH MpoOJEM  PpalMOHAIBHOTO
MPUPOAOIIOIB30BaHUS, O BKJIAJE€ POCCUHCKHUX U 3apyOECKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTMM; BIAJCHUE CHUCTEMOM OMOJIOIMYECKHUX 3HAHHUM, KOTOpas BKJIOYAEeT:
OCHOBOIIOJIArariye OUOJIOrMYeCKUe TEPMHUHBI M MOHATHS (PKM3Hb, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJIALHs, CaMOBOCIHPOU3BEACHHE,
HACJIEICTBEHHOCTh, W3MEHUMBOCTb, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounas teopust T. llIBanna, M. lllneiinena, P. Bupxosa, XxpoMocomMHasi Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHO00pa3us
IIOTOMKOB II€PBOTO TMOKOJIEHHUS, PACILEIJIEHUS, YUCTOThI T'aMET, HE3aBUCUMOTO
HacienoBanuss ['. MeHnens, TOMOJIOTUYECKHX PAIOB B  HACJIEACTBEHHOMU
n3menunBoctu H. V. BaBuiosa), NpUHIUIIBI
(KOMIUIEMEHTapHOCTH); BJaJ€HHE OCHOBHBIMH METOAAaMHU HAy4YHOIO IO3HAHMS,
UCIIOJIb3YEMBbIX B OMOJIOTMUECKMX HMCCIEIOBAHUAX JKUBBIX OOBEKTOB (ONMHUCAHUE,
U3MepeHue, HabJItoIeHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATH CYILIECTBEHHbIE IPU3HAKN: BUPYCOB, KJIETOK IPOKAPUOT U
3YKapHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OakTepuii, rpudOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHoOB PaCTEHUM, KUBOTHBIX, UETIOBEKA, TPOLIECCOB KU3HEACITEIILHOCTH,
MPOTEKAIOIINX B OPraHU3Max pacTEeHHM, )KUBOTHBIX U YEJIOBEKa, OMOJIOTUYECKUX
MIPOIIECCOB: OOMEHA BEMIECTB (MeTab0IM3M), IPEBPAIECHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPO(HOro TUIIOB MUTaHUs, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, HMOpUOreHe3a, NOCTIMOPHOHAIILHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHIUBUIYAJIBHOIO pa3BUTUs  OpraHu3Ma (OHTOTEHeE3a),
B3aMMO/ICICTBHS T'€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOOpa; yMEHUE
YCTaHABIIMBATh B3aMMOCBSI3U MEXKy OpraHOUaMH KJIETKH U UX QYHKIHUSIMH,
CTPOEHHMEM KJIETOK Pa3HbIX TKaHEW U UX (PyHKUUAMHU, MEXYy OpraHaMH U
CUCTEMAMM OPTaHOB y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U UX QYHKLUSAMU, MEKITY



CUCTEMaMHU OPTaHOB U UX (PYHKIUSIMHU, MEKy dTallaMi OOMEHa BELIECTB, dTaraMu
KJIETOUYHOT'O IIUKJIAa U KU3HEHHBIX IIMKJIOB OPTaHU3MOB, 3TallaMi 3MOPHUOHATBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMU Cpeiibl OOUTaHUS;
YMEHUE BBISBISATh OTJIMYUTEIbHBIE IPU3HAKHU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKa; YMEHHE UCII0JIb30BAaTh COOTBETCTBYIOIINE
apryMeHThl, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JJI JOKa3aTeJIbCTBA
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE PELIATh
OMOJIOTUYECKUE 3a/1a4H, BBISIBIISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
UCCIIeNyEMbIMU OMOJOTUYECKUMH MPOIIECCAaMU U SIBICHUSIMU, J€JIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAHUU IOJIYYEHHBIX PE3YJIbTaTOB; YMEHHUE BBIITOJIHATH
1a00paTOpHBIE U MPAKTUUYECKUE PadbOThI, COOJIIOAATh
npaBWia npu paboTe ¢ y4yeOHbBIM U JIA0OPATOPHBIM OOOPYAOBAaHHUEM; YMEHUE
BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH HX OSKCIHEPUMEHTAIBHBIMH  CPEICTBAMH,
bopMyaupysi LEeNb HCCICAOBAaHUS, AHAIM3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI U
JieN1aTh BBIBOJBI; YMEHHME Y4YacTBOBATh B yUEOHO-UCCIIENOBATEIbCKON padoTe Mo
OMOJIOTMHU, PKOJOTMU W MEIULMHE, IPOBOJMMOI Ha 0a3e IIKOJbHBIX HAy4YHBIX
o01IecTB, U MyOJIMYHO MPEACTABIATh MOIYUYEHHBIE PE3YJIbTaThl HA YUEHHUYECKUX
KOH(QEpEeHLIUAX; YMEHHE OLECHUBaTh JTHUYECKHE aCIEeKThl COBPEMEHHBIX
UCCJIEI0BAHNM B 001acTh OUOJIOTUU U MEIULIMHBI (KIIOHUPOBAHKUE, HCKYCCTBEHHOE
OILUIOZIOTBOPEHUE, HANPABICHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oynaymied mpodeccuoHaIbHON
JEATEIBHOCTH B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHUU, BETEPUHAPUH,
CEJIbCKOI'O XO3sIMCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABATENIbHBIH
WHTEpEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOPECCUU U
OpOAODKEHHE OMOJIOrMYecKOro o0pa3oBaHMs B OpraHM3alusAX CPEIHEro
po(eCCHOHAILHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOSHUsI yueOHoro npeamera «buonorus» B 11
Kacce NOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OHOJOTHUM B CHCTEME
CCTECTBEHHBIX HayK, B (OPMUPOBAaHMU COBPEMEHHOW E€CTCCTBEHHO-HAYyYHOMN
KapTUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUH YKOJIOTHIECKUX TTPOOIeM
4eloBeYecTBa, a  TakkKe B PEIIEHHH  BOMPOCOB  PalMOHAIBHOTO
MIPUPOJIOTIONB30BaHUS, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K MPHUPO/IE,
OOIIEeCTBY, YENIOBEKY, O BKJIAJIE POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH; YMEHHE BJIaJIeTh CHCTEMON OMOJIOTHYECKUX 3HAHWH, KOTOpas
BKJIFOYACT OMPEACICHHWs] W TOHWMAaHWE CYIIHOCTH  OCHOBOITOJIATAIOIINX
OMOJIOTMYECKUX TEPMHUHOB U TMOHATHH (BUJI, SKOocHUCTeMa, Ouocdepa),



ononornyeckre teopuu (3BosonMoHHas Teopus Y. JlapBuHa, cHHTETHYECKas
Teopust 3Bosonmu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HampaBlICHUAX
sposroruu, B.M. Bepranckoro — o 6uocdepe), 3aKkoHbI (TeHETUYECKOTO PABHOBECHS
Jx. Xapau u B. BaitnOepra, 3apojsimeBoro cxojacrea K. M. bapa), mpasuia
(Muanmyma FO. JInubuxa, sKomornueckoil mupaMuIsl SHEPTUN ), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V.

['unbepra);

YMEHUE BJIaJIETh OCHOBHBIMH METO/IaMH HAYYHOT' O ITO3HAHHUS, UCIIOJIb3YEMbIMU
B OMOJIOTUYECKUX MCCIEIOBAHUAX >KHUBBIX OOBEKTOB U JKOCHCTEM (OMHCaHHUE,
U3MEpeHue, HaOII0/ICHUE, SKCIIEPUMEHT), CMOCOOaMM BBISBICHUS U OLICHKU
AHTPONOTECHHBIX HM3MEHEHUH B MNPHUPOJEC; YMEHUE BBIACIATh CYIIECTBEHHBIE
MPU3HAKU: BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U OUOochephl, CTaOUITU3UPYIOIIETO,
JBUKYLIETO W Pa3pbIBAIOLIErO €CTECTBEHHOrO0 OTOOpa, ajlIoNaTpUYecKoro U
CUMIIATPUYECKOr0 BHUJI000PA30BAHMS, BIMSHUS JBIKYIIMX CHJI 3BOJIOLHMHM Ha
reHo(OoH] TOMYJISIUU, MPUCIOCOOJEHHOCTH OPraHU3MOB K Cpelie OOuTaHus,
YepeI0BaHusl HAPABJICHUN 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUHU B
HKOCUCTEMAX; YMEHHE YCTAHABIMBATH B3AMMOCBSI3H MEXTy ITPOLIECCAMU SBOJIIOLUH,
JIBIOKYIIMMHM CUJIaMU aHTPOIOTE€HE3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCUCTEM U
MPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYUTEIbHbIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTHUECKUX
KOMITOHEHTOB JKOCUCTEM, B3aUMOCBA3EN OpraHu3MOB B
COOOIIECTBaX, AHTPOIOTEHHBIX M3MEHEHUN B JIKOCHUCTEMaxX CBOEH MECTHOCTH;
YMEHUE  HUCIOJIb30BaTh  COOTBETCTBYIOUIME  ApPryMEHThI,  OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JIJIsi JOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTaHUs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAWMOCTH COXPaHEHHS MHOrooOpas3usi BUIOB U
HKOCUCTEM KaK YCIIOBHSI COCYIIECTBOBAaHUS MPUPOALI M YEJIOBEYECTBA; YMEHUE
pemaTh OMOJIOTUYECKUE 3a/1a49H, BBISBIATH MPUYUHHO-CIICICTBEHHBIE CBSI3U MEKIY
UCCJIeNyEeMbIMU OMOJIOTUYECKUMH TPOLIECCAMU U SIBICHUSIMU, JIeJIaTh BBIBOJbI U
MPOTHO3bl HA OCHOBAaHUM TOJYYEHHBIX pE3yJbTaTOB; YMEHHUE BBINOJIHATH
J1a00paTOpHBIE U MIPAKTUUECKUE paboThl, COOJIIOAAThH
npaBuia mnpu padbore ¢ y4yeOHbIM M JTAOOpPATOPHBIM OOOpPYJOBaHUEM; YMEHUE
BBIJIBUTaTh TUMOTE3bl, MPOBEPSITH HUX HKCHEPUMEHTAIBHBIMU CpPEICTBAMHU,
bopMmyaupys 1eib HCCIEAOBaHUS, AHAIM3UPOBATH MOJIYYCHHBIE PE3YyJbTaThl U
JieNaTh BBIBOJBI; YMEHHE Y4YacTBOBATH B yUEOHO-HCCIENOBATEILCKON padoTe mo
OMOJIOTHH, HKOJOTMU W MEIUIMHE, MPOBOJUMMON Ha 0a3e HIKOJbHBIX HAy4YHBIX
OOIIECTB, M MyOJIMYHO TPEACTABIIATH MOJTYYEHHBIE PE3yJIbTaThl HA YICHUYECCKUX



KOH(EpEHIHSIX; yMEHHE OI[CHUBATh TUIIOTE3bI U TEOPUU O IPOUCXOKACHUN KU3HHU,
4yeJl0OBEKa M YEJOBEUECKHUX pac, O IMPUYMHAX, NOCIEACTBUAX U crocolax
NpeIOTBpalleHHs TI00aTbHBIX M3MEHEHUH B Ouochepe; yMEHHE OCYIIECTBISATH
OCO3HaHHBIM BBIOOp Oyayiedl npodecCHOHANBHOM NEATENbHOCTH B 00JACTH
OMONOTHH, DKOJIOTUH, TMPUPOJOINONb30BAHNUS, MEAUIMHBI, OHOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO35MCTBA, MUILEBOW IPOMBIIUICHHOCTH,
yIIyONsaTh TMO3HABATENbHBIA HMHTEPEC, HAIPABJICHHBI HAa OCO3HAHHBIM BBIOOP
COOTBETCTBYIOLIEH NPOPECCUr U MPOAODKEHHE OMOJIOrMUecKOro oOpa3oBaHMs B
OpraHU3aLMsIX CPEAHEr0 NPOPECCHOHATBHOTO U BBICILIEr0 00pa30BaHMUI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB JyekTpoHHbIE (IU(POBLIE) 00pa3oBaTeIbHbIE
n/n U TeM NMPOrpaMMbl Beero KOHTpOJIBHLIe HpaKTI/I‘IeCKI/Ie pecypcsl
padoThI padoThI

1 buonorus kak Hayka 1 0 0 https://resh.edu.ru/subject/lesson/3827/start/118943/
JKuBbIEe CHCTEMBI U X _

2 syucHme 2 0 0 https://resh.edu.ru/subject/lesson/3827/start/118943/

3 Buonorus xierku 2 1 05 https://resh.edu.ru/subject/lesson/3827/start/118943/
XuUMHYecKasi OpraHu3aIms

4 S 10 1 1 https://resh.edu.ru/subject/lesson/3827/start/118943/
Ctpoenue u GyHKIIUH

5 - 8 0 2 https://resh.edu.ru/subject/lesson/3827/start/118943/

€TKH

OOMEeH BeIlEeCTB U

6 IpEBpAIICHAC SHCPTUH B 9 1 1 https://resh.edu.ru/subject/lesson/3827/start/118943/
KJIETKE
Hacnencrsennas

7 MH(OPMaIUs ¥ peann3alus 9 1 0.5 https://resh.edu.ru/subject/lesson/3827/start/118943/
e€ B KJICTKE

8 JKU3HEHHEBIN UK KJIETKHA 6 0 1 https://resh.edu.ru/subject/lesson/3827/start/118943/
CrtpoeHue u QyHKIINH '

9 OPraHH3MOB 17 1 15 https://resh.edu.ru/subject/lesson/3827/start/118943/

10 PazmHoOxeHue U pa3BuTHe 8 0 15 https://resh.edu.ru/subject/lesson/3827/start/118943/

OpraHnu3MoB




['eneruka — Hayka o https://resh.edu.ru/subject/lesson/3827/start/118943/
11 HaCJIEICTBEHHOCTH U 2 0.5

W3MEHUYUBOCTH OPTraHU3MOB

3aKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/3827/start/118943/
12 HaCJIEICTBEHHOCTH 10 1

3aKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/3827/start/118943/
13 M3MEHUYUBOCTH 6 1
14 [ eHETIKA Ye/OBeKa 3 1 https://resh.edu.ru/subject/lesson/3827/start/118943/
15 CelleKIus OPIaHH3MOB 4 1 https://resh.edu.ru/subject/lesson/3827/start/118943/

Bbuorexuonornsa u https://resh.edu.ru/subject/lesson/3827/start/118943/
16 CHUHTETHYECKAst OMOJIOTHS 4 0
17 PesepBHOE Bpems 1 0

OBIIEE KOJIMYECTBO YACOB
102 13.5

[10 ITPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB JyeKTpOHHbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE
/i M TeM MporpamMMbI Beero Kontpoabubie | IlpakTnueckue pecypeb
padoThI padoThI
3apokJIeHUE U pa3BUTHE
1 SBOJIIOIMOHHBIX 4 0 0 https://resh.edu.ru/subject/lesson/3827/start/118943/
MPEACTABICHUIN B OMOJIOTHH
MuKpo3BOIIONMS U €€ https://resh.edu.ru/subject/lesson/3827/start/118943/
2 pe3yabTaThl 14 1 2
MakpodsBostronus u eé https://resh.edu.ru/subject/lesson/3827/start/118943/
3 pe3yabTaThl 6 0 0
[Ipoucxoxaenue u pasBuTHe https://resh.edu.ru/subject/lesson/3827/start/118943/
4 ’KU3HU Ha 3eMiie 15 1 15
5 [Ipoucxoxaenue yenoBeka 10 1 1 https://resh.edu.ru/subject/lesson/3827/start/118943/
— aHTPOIIOTEHE3
DKOJIOTHSI — HayKa O https://resh.edu.ru/subject/lesson/3827/start/118943/
B3aMMOOTHOIIEHUIX
3] OpPraHu3MoOB 1 3 0 0.5
HaJIOPTaHU3MEHHBIX CUCTEM
C OKpY>Karolleu cpenou
Opranusmel 1 cpena https://resh.edu.ru/subject/lesson/3827/start/118943/
! obuTaHus 9 1 15
8 DKOJIOTHS BUIOB U 9 0 05 https://resh.edu.ru/subject/lesson/3827/start/118943/

MOITYJISA LA




DKOJIOTHSA COOOIIECTB.

https://resh.edu.ru/subject/lesson/3827/start/118943/

9 DKOJIOTUYECKHE CUCTEMBI 12 0.5

buocdepa — rmobanpHas https://resh.edu.ru/subject/lesson/3827/start/118943/
10 HKOCHCTEMA 6 0

UYenoBek 1 OKpyKaromas https://resh.edu.ru/subject/lesson/3827/start/118943/
11 6 0

cpena
12 PesepBHOe Bpems 8 0

OBUIEE KOJIMYECTBO YACOB
102 7.5

[10 ITPOT'PAMME







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acos

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

buosorus kak KOMIIJICKCHAsI HayKa U KaK
4aCTb COBPEMCHHOI'O 06IHCCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTEM

Wcropust OTKpBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padbota
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anextpodopes,

T depeHaIbHOe HeHTpU(yTrupoBaHuE,
[TLIP)»

XMUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHHe BCIICCTBA KJICTKH, UX
Ouosoruueckas pOJib

Opranuyeckue BeIecTBa KJIETKH — OeJIKH.

JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peakuuii»

CsaoiicTBa, Ki1accudukanys 1 GyHKuuu
0enKoB




OpFaHI/I‘{CCKI/IC BCIICCTBA KJIICTKHU —

10 YIIIEBOJIbI
Opranuyeckue BELECTBA KIETKU — JIMIUAbI

11
Hyxkneunossie kucnorsl. JIHK u PHK.
JIaGoparopHas pabota «MccnenoBanue

12 HYKJICMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

" Crpoenne u pynkiun ATD. pyrue
nykneosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl FTeHOMUKH,
TPaHCKPUIITOMUKH, IPOTEOMUKH

15 Metoab! CTpyKTypHOI OHOJIOTUU

16 Tuns! knetok. [Ipokapuornueckas kieTka
CrtpoeHne 3yKapuoTHUYECKOM KIIETKH.

17 ITpakTruyeckas padora «/3ydyeHue cBoicTB
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.
[IpakTuueckas pabora «M13yyenue

19

ABUKCHUS HUTOIIa3MbI B paACTUTCIIbHBIX
KIJIETKax»




20

[ToryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIpHH, IacTu bl JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21

HememOpaHHble opraHon/ibl KJIETKU

22

Crpoenue u GyHKIUH s1Ipa

23

CpaBHI/ITeJH)HaSI XapaKTCPUCTHKA KJICTOK
sykapuort. JlabopaTopHas pabora

«I/I3yquI/Ie CTPOCHHUA KIICTOK Pa3JINYHBIX
OpraHu3MOB»

24

AccuMUIISIIMS U TUCCUMMUIISILIMS — JIBE
CTOpOHBI MeTabonu3Ma. Turnbsl ooOMeHa
BemiecTB. JlabopaTopHas pabora «3yuenue
KaTaJIUTUYECKON aKTUBHOCTH ()epPMEHTOB
(Ha mpuMepe aMuIIa3bl WIK KaTala3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMEeHTaTUBHOTO
pacuIeIUIeHHs IIEPOKCHUIA BOAOPOA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

26

benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

28

dorocunres




XemocuHTes. JJabopaTropHas pabota

29 «CpaBHeHHe nporeccoB poTocuHTE3a U
XEMOCHHTE3a»
AHasrpobHbIe Opranu3Mbl. Buabl 6pokeHus.

30 JlaGopaTopHas pabora «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUS

31 AspoOHbBIE OPraHU3Mbl. JTaIbl
SHEPreTUYEcKoro ooMeHa
DHeprus MEMOPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakiuyn MaTpu4HOTO CHHTE3a

34 Tpanckpunuus — marpuynslii cuare3 PHK

35 Tpaucsiiust u e€ 3Tarbl

26 KoaupoBanue amunokucior. Pons pubocom
B OMocuHTe3e Oenka

%7 Opranuzaiiys reHoMa y IpoKapuoT U
yKapuoT

a8 MonekynsipHble MeXaHU3MBbI SKCIIPECCUH
T€HOB Y SYKapHOT
Bupycbl — BHEKJIeTOUHBIE ()OPMBI KUZHU U

39 oOnuraTHeie mapa3uThl. [IpakTuyeckas

pa60Ta «CO3,[[3.HI/I€ MOZCIIN BUpYyCa»




BupycHrbie 3a001eBanus yenoBeKa,

40 KUBOTHBIX, PACTEHUN

41 HanoTrexHom0rnu B OMOIOTUH Y MEIUIINHE

42 ’Ku3HEeHHBIN UK KIETKU

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOTpernaparax»

45 JleneHnue KICTKH — MHTO3
Tunsl kaetok. KaprokuHes U HUTOKHHES.

16 Jlaboparoprass pabora «HalGmroneHue
MHUTO3a B KJI€TKaX KOHYHMKA KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK

48 Opranusm Kak euHOE 11e710€

49 Txanu pacrenuii. JlaboparopHas pabota
«M3ydyeHne TKaHEeN paCTEHUI»
TkaHU )KHBOTHBIX U YEJIOBEKA.

50 JlabopaTopHas paborta «/3ydeHue TkaHeu
KUBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHne opraHOB IIBETKOBOTO
pacTeHus»

52 Omnopa Tena OpraHu3MoOB




53 JIBroKeHHEe OpraHu3MOB 1

54 [Turanue opranu3MoB 1
[TuTanue MO3BOHOYHBIX )KUBOTHBIX.

55 [TumeBapuTenpHas CUCTEMa YeIOBeKa 1

56 JlpIxaHue opraHu3MoB 1
JIpIXaHue TT03BOHOYHBIX )KUBOTHBIX U

57 YeJoBeKa 1

58 TpancnopT BemIeCcTB y OpraHu3MOB 1
KposenocHas cucrema MMO3BOHOYHBIX

59 KUBOTHBIX U Y€JIOBEKa 1

60 Brigenenue y opranu3smMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 Pa3npaxuMocTs U perynsiuus y OpraHu3MoB 1
I'ymopanbHast peryasius 1 SHI0KpUHHAs

64 crcTeMa KUBOTHBIX M YelloBeKa 1

65 @DopMBI Pa3MHOKEHUS OPIraHU3MOB 1

66 [TonoBoe pa3MHOKEHNE 1

67 Meiio3 1

68 I'ameTorenes. OOpa3oBaHHe U pa3BUTHE 1

MOJIOBBIX KJIeTOK. JlabopaTopHas paborta
«M3ydeHne cTpoeHus OJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpemapaTax»




69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHEeH u3
3apOJAbIIICBBIX JIUCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIEHHE PU3HAKOB CXOJICTBA
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)

72

PasMHOkXeHME U pa3BUTHE PACTEHUI.
JlaboparopHast pabora «CTpoeHHEe OpraHoB
Pa3MHOXKEHHUS BBICUINX PACTCHUN

73

Hcropus cTaHOBIIEHMS U pa3BUTUS EHETUKH
KaK HayKu

74

OCHOBHbIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
O00BEKT FeHETUUYECKUX UCCIIEOBAHUII»

75

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
IIpakTuyeckas pabdora "M3ydenue
pe3yabTaTOB MOHOTMOPHUIHOTO
CKpeUIMBaHus y Apo30duibr"

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBaHUA

77

AHnanuzupyrolnee ckpeniuBanue. Hermonnoe
JOMUHHUPOBaHHE

78

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas




pabora «3yueHue pe3ynbTaToB
JTUTHOPUTHOTO CKPEIIMBAHUS Y

JPO30(UITBDY
29 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO L
CKpEIIUBAHUS
80 CueryieHHOE HaclleZIOBaHUE TPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUS HACTEACTBEHHOCTH 1
82 I'enernka moia 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
a4 I'eHeTMYEeCKUT KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh MpU3HAKOB. Buibl 1
H3MEHYNBOCTH
86 MonudukanronHas 3MEHYUBOCTh 1
BapuarnoHHslIii psa v BapualimoHHas
kpuBas. JlaboparopHas pabota
«HccnenoBanue 3akOHOMEpPHOCTEH
87 MOAU(PHUKAITIOHHON U3MEHUNBOCTH. 1
[TocTpoeHue BapHalliOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
83 I'eHoTHIIMYECKAS N3MEHYNBOCTD. L

Komb6uHaTtuBHAsS H3MEHUYNBOCTE




89

MyTaunoHHast U3MEHYUBOCTb.
[IpakTrueckas padorta «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpernaparax)»

90

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITponecca.
ONUreHeTHKA U SIIUI¢HOMHUKA

91

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocraBieHe U aHAIU3 POJIOCIOBHOIN

92

MeTtoapl METUIIMHCKON T€HETUKU

93

3HayeHHe MeﬂHHHHCKOﬁ T'CHCTHUKH B
IpeaAOTBpalliCHUH U JICUCHUHU I'CHCTUYCCKUX
3a001e€BaHNH YEI0BEKA

94

OCHOBHBIE TTOHITHA CCJICKIIUU.
JlabopaTopHas pabora «3ydenue coptoB
KYJbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
KUBOTHBIX»

95

MeTob! ceneKIIMOHHOM paboThl.
JlaGopatopHnas pabora «3yueHne MeTo0B
CEJIEKIINM PaCTCHUID)

96

JIOCTHIKEHHMSI CeNIEKIIUU PACTeHUH U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB




buotexnonorusa xak HayKa U OTpaciib

08 mpou3BoJicTBa. [IpakTHueckas pabora 1
«M3ydyenue 00beKTOB OMOTEXHOIOTUI
OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU
99 OHoIOrun 1
100 XpoMOCOMHasi U TeHHAsI MH)KEHEPHUs 1
101 Menunuackue OMOTEXHOJIOT I 1
PesepeHbiii ypok. [ToBTOpeHne, 06001IEHHE,
102 CHCTEMAaTH3aINsI 3HaHUH 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Nen/m | Tema ypoka 00paszoBaTebHbIe pecypchl
Bcero

1 OpomonmonHas teopus Y. Jlapsuna 1

) JIBroKyIIIHe CUJIbI HBOJIIOLIMK BUJIOB 110 Y. L
HapBuny

3 Bbopn0a 3a cyiecTBoBaHM€e, €CTECTBEHHBIN U L
HCKYCCTBEHHBIH 0TOOP

4 dopMupoBaHUE CUHTETUYECKON Teopuun L
HBOJIIOIUH

. DTarbl HBOIIOIIMOHHOTO TMpolecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS

6 [Momynsanus — s1eMeHTapHas eIUHHIA 1
9BOJIIOLIUH
3aKOH reHeTHYecKoro paBHoBecus Jx.
Xapau, B. BaitnOepra. JlaGopaTtopHas

7 pabota «BpIsBIeHNE U3MEHUYNBOCTH Y 1
oco0elt OJJHOTO BUIa»

8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1

9 OddexT ocHoBatens. IhdexT OyTbUIOUHOTO 1
TOPJIBIIITKA

10 Murpanuu. M3omsmum nomysiui: 1

reorpaduyeckasi, OnoJIOorunYecKas




EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN

1 dakTop >BOIIOLIUU

12 [TooBoii oT6Op
[Tpucrmoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKpO3BOJIOIHH. JlaboparopHas

13 pabora «3yderrne apoMopdo30B u
WJIN0AIANTAlUi Y PACTEHUN U JKUBOTHBIX)
[Tpumeps! mpucTIocOOICHUH Y OpraHU3MOB:
Mopdonorugeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.

14 JlaboparopHas padota «IIpucrocoOnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pPa3HOCTh)

Bun, ero kputepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BHI0B
0 MOP(OTOTUIECKOMY KPUTEPHIO»

16 Crpykrypa BUJa

17 Bunoo6pa3oBanue kak pe3ynbTar
MHUKPOIBOJIOIUU

18 CBS13b MUKPO3BOJIIOIIUH H SITUICMHOIOTHH

19 Makponssontonus. [laneonronornueckue
METOJTbI H3yUYCHHS IBOJTOIIUU

20 buoreorpaduyeckue MeToabl U3ydeHUs

9BOJJOINH




OMOpHOIOrHYecKHe U

21 CPaBHUTEIHLHOMOP(HOIOTHIECKUE METOIBI
W3Y4EHHUs SBOJIIOIIUU
MounekyapHO-TeHETUYECKUE,

22 OMOXMMHYECKHAE U MATEMAaTHYECKIE METOIbI
W3Y4EHHUs] SBOJIIOIIUU

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

o4 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMITOB BOJIOIUU

- HayuHble runoressl NpOUCX0XKICHUS KU3HH
Ha 3emuie

2% JloHayuHBbI€ MIPEACTABICHUS O 3aPOKICHUU
KU3HU

o7 OCHOBHBIE 3Talbl HEOPraHUYECKON
IBOJIIOLIMH

28 I'unoTesbl 3apoKIeHUS )KU3HU
WcTopus 3emMau 1 METO/IbI €€ N3YUEeHHUS.
JlabopaTtopHas paborta «M3yueHue u

29 OIMCaHNE UCKOMAEeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

30 Hauanpnbie 3Tanbl OpraHunyecKou 3BOTIOIUN

31 OBoMIOIUSA DYKapuOT




OcCHOBHBIE 3TaIlbl BOIIOLUU PACTUTEIBHOTO
mupa. [Ipaktrueckas padora «M3yuenue

32 0CcOOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX
OTJIEJIOB»

23 OcCHOBHBIE 3TaIlbl 3BOJIIOLUY )KUBOTHOTO
Mupa
OBountonus )KUBOTHBIX. [IpakTuueckas

34 pabora «M3ydueHne ocOOEHHOCTEH CTPOCHUS
IT0O3BOHOYHBIX KHBOTHBIX»

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U
nepuojam

36 MaccoBble BBIMUpPaHUsI — DKOJIOTHUYECKUE
KPHU3HCHI NIPOILIOrO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpemeHHas cucTteMa OpraHu4ecKoro
MPOLIOTO
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI

39 OpPraHHU3MOB

40 AHTpPOIIONOTUsI — HayKa O 4eJIOBEKE

a1 Passutue npeacrasienuii o

MMPOUCXOKIACHUHN YCIIOBCKA




MecTo yenoBeka B CUCTEME OpPraHU4eCKOIro
mupa. Jlaboparopnas padota «3yuenue

42 0COOCHHOCTEH CTPOEHHUS CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»

43 JIBYOKyIIIME CUJTBI AaHTPOTIOTEHE3a

A4 CooTHoIIeHnEe OMOJIOTHIECKUX U
COLIMATILHBIX (JAaKTOPOB B AHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHerrka U MajeoreHOMHUKA

47 DBOJTIOIHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pacel. [Ipakruueckas pabora

48 «M3yueHune 3K0N0rnYeCcKuX aganTaimil
YEJIOBEKa

19 MexaucuuninHapHble METO/IbI
AHTPOIIOJIOTUU

50 3apoxaeHUE U pa3BUTHE FKOJIOTUU

51 Mertoasl skosnoruu. JlaboparopHas pabora
«M3ydeHne METOI0B IKOJIOTHIECKUX
HCCIICIOBAHUI)

5o 3HavYeHHE SKOJIOTMYECKUX 3HAHUM IS
YyeJoBeKa

53 Okonornyeckue pakTopsl




AbuoTtndeckue daktopel. CBeT Kak
sKostoruveckuii paxrop. JlaboparopHas

>4 pabora «BBIABICHHE TPHUCTIOCOOJICHHIA 1
OPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa Kak
sKosioruueckuit gpaxrop. JlaboparopHas
55 pabota «BpIsBI€HNE TPUCTIOCOOICHHI 1
OpPTaHU3MOB K BIUSTHHIO TEMIIEPATYPhI»
Aobunoruueckue pakTopbl. BraxkHocTh Kak
sKojornyeckuii pakrop. JlabopaTopuas
56 paboTta «AHATOMHYECKHE OCOOCHHOCTH 1
pacTeHni U3 Pa3HbIX MECT OOUTAHMSDY
o7 Cpenpl 0OuTaHUS OPTaHU3MOB 1
58 Bronornveckne puTMsbl 1
59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1
60 buotnueckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI
61 JUIs CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTaHus
6 DKOJIOTHYECKHUE XapaKTEPUCTUKU L
MOTMYJISALUN
63 OCHOBHbBIE TIOKA3aTEeJN MOMYJIISAIIH: L

YHUCJICHHOCTD, INIOTHOCTD, BO3pAaCTHAA U

MOJIOBAsi CTPYKTypa




OCHOBHBIE TTOKa3aTeIIN TIOIMyJIAINH

64 POX/1aeMOCThb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUU

65 OKosiornyeckas CTpyKTypa HOMYJISLUH

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius

&7 KpuBsle pocTa 4nCI€HHOCTH MOMYJISILNN.
KpuBbie BbDKHUBaHHS
Okosnoruyeckast HA1Ia Buaa. JlabopaTtopHas

68 pabota «lIpucrocobneHns CeMsiH pacTeHH
K pacceieHuIo»

69 Bun kak cucrema nomyssuit
3aKOHOMEPHOCTH MOBEJICHHS 1 MUTPALIUI

70 KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

23 KpyroBopoT BeliecTs U MOTOK SHEPTHH B
9KOCHCTEME

74 OcHOBHBIE TIOKa3aTENIN IKOCUCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

- [TpupogHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEN U OKEAaHOB

- [TpupoHbIe 5KOCUCTEMBL. DKOCHCTEMBI

TYHJIp, JIECOB, CTENEM, TyCTHIHb




79

AHTpOHOFGHHBIG 9KOCHCTEMbI

80 Ypb6oskocucremsl. [IpakTnueckas padora
«M3ydenue u onucaHue ypoo3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,

82 OpPTraHU3MEHHOM, MOMYJISIIIUOHHOM U
KOCHCTEMHOM YPOBHSIX
buocdepa — obmieruranerapaast 00071049Ka

83
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITUKITBI

g7 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6GHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BoszeiicTBue uenoBeka Ha bnocdepy




AHTpPOIIOr€HHOE BO3JICHCTBUE HA

91 PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
ParmonansHoe mpupo0noIb30BaHUE U

94 COXpaHeHHe OMOJIOrMYECKOro PasHo00pa3us
3emun

o5 O0600mmenne o Teme «MUKPOIBOIIOLHS U
e€ pe3ysbTaThl»

96 O606menne o Teme «MaKkpOIBOIIOLUS H
€€ pe3yapTaThl»

o7 O6o061menne no Teme «lIpoucxoxaeHue u
pa3BHUTHE XH3HU Ha 3eMIIe»

08 O6o0menue mo Teme «lIpoucxoxnenue
YeJI0BeKa — aHTPOTIOTCHE3)

a9 O06o061ieHne o teme «IKOJIOTUs — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061menue o TeMe «Opraiu3msl U cpeaa
oOuTaHus»

101 0O0001enne 1Mo TeMe «DKOJIOTUI BUIOB U
TIOMYJISIIUA

102 O606menne o teme «buocgepa —

rio0aibHas SKOCUCTEMA)Y




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckmii A.A., Py6rioB A.M. u
npyrue;, mnon penakiued Ilaceunmka B.B., AxumonepHoe  00I1ecTBO
«3patensCcTBO

«IIpocBemenne»

. buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue; non peaaxiueit [laceunuka B.B., AkninonepHoe 0011ecTBo
«M3marensctBo «IIpocBemenue»

Bbuomnorus. 10 kimacc. Mertoandeckoe rmocoone

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Buomnorus. 10 kimacc. Meroaudeckoe rmocoone

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/ff0d227e






