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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeaMery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACCHI) SIBIISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMeTHOM obnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunsHbIe yaeOHBIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOimiero oOpa3oBaHUA U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKM, CPEIHUM
o01IKUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIbIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
U 3a7a4ax M3y4dyeHus yueOHoro rnpeamera «buonorus» Ha yriiy0JIEHHOM YPOBHE,
onpejeNsieT o0s3arenbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIepKaHUE, €ero
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATeIbHOCTh W3Y4YEHHs Y4YeOHOro marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOCHHOCTEN o0yUarommuxcs. B nmporpamme mo OMonoruu peain3oBaH
MPUHIINAI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omnarojaps 4YemMy [POCMAaTPUBAETCS  HAMpPABICHHOCTh  Ha
nocjeaAyIiee pa3BUTHE OUOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIILICHUS, IPEJICTABICHUH O 37I0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karollel nNpupoHol cpene. B mporpaMme mo OMOJIOTUU TakxKe
MOKa3aHbl BO3MOXKHOCTH yudeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4YeHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIIBHOCTA OOYYarolIuXcsi MO OCBOCHHIO COJEPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJeHue 3HaHui 00y4aroluXxcst 0 dKUBOM MPUPO/IE, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYyYaOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HHU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYCHHBIMU OOYYAIOMIMMUCS MPU H3YYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTMH M CHHTETHYECKON OHOJIOrud,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJarouMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIMXCS HAYYHBIX JOCTUKEHHUAX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
WCITIOJIB30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPeca K OmpeneneéHHoi 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa30BaHus.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJISIus, BU, OMOTeoIeH03, Orocdepa); O BbIIAIOIIUXCSI OTKPBITHIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJU3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMy 4YeOBEYECTBA; OIICHHBATh IMOCIEACTBUS CBOCH NEATENHHOCTU TIO
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTMH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKUBOU MPUPOJE B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
MPUPOOTIOIH30BaHUHU (COOIIOICHHE TTPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETLHOCTH B YPE3BBIYAMHBIX CUTYaIIHIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY NPOPECCHOHATHPHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero ooOmero oopasosanusi, cocrtabisietr 204 gaca: B 10 xkmacce — 136
yaca (4 gaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZIelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M IIOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHN.

3HaueHue OMOJOTUH B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SHCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, . . Meunukos, H. W.
Basunos, H. B. Tumodees-Peconckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

’KuBble cUCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, YKOCHUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, npoucxonsdiue B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaromue ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yuyenue xuBbIX cucteM. MeTonsl Ouonoruueckord Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeEMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
HE3aBUCUMOM mnepeMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJIyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PE3yJabTaTOB JKcriepumeHTta. [lonsiThe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubr u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHUCTEMBI



OpPraHOB 4YEJIOBEYECKOTO opranusmay, «buoreoneHos», «buocdepa», «MeTosl
W3YUYEHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: 1ad0opaTtopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB IpPH
M3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. I[neiinen, P. BupxoB). OcCHOBHbIE TOJIOKEHUS COBPEMEHHOM KIETOUYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrUpoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHS METOJOB MUKPOCKOTTUI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
IT11P)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKUM. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIS, PEAr€HTa, y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TeIJIoperysiuud. MuHepanbHbIe BEIIECTBA KIETKH, X Onosiornueckas pojb. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuyeckre BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  OGenkos.
buonornueckue pyHkmu 6eaK0B. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBIL.
OO0mwmii TUIaH CTPOGHHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckue pyHKIIUM YTIIEBOIOB.



Jlununer. I'uapodpunsHO-THIpOdOOHBIE cBOMcTBa. Kiaccudukanus nunuaos.
Tpurmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue (yHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u ouonorndeckue pynakmum JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexennponanue JJHK. Memoow
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYecKrue UCCICIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyN. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvlomepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammel: «PacnipeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacrnipenienieHue XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJICH.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO KaYECTBEHHBIX
pEaAKLIHIN.

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tumnbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KiIeTKH. KieTouHas cTeHKka OaKTepuid B apxeH.
OcoOEHHOCTH CTpPOEHMSI TeTepOoTpPOGHONM U aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib POKapHOT B OMOLIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHHUE dyKapUOTHUECKON KIeTku. [Imazmarnyeckas
MeMOpana (turazmanemma). CTpykTypa Imia3MaTHYecKo MeMOpaHbl. TpaHCmopT
BEII[ECTB Yepe3 IIIa3MaTHIECKyI0 MEMOpaHy: macCUBHbIN (nuddy3us, odneru€nnas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).



[Tomynponumiaemocts MeMOpanbl. PaboTa HaTpuii-KaqneBoro Hacoca. JHIOLUTO3:
MUHOIMTO3, (aronuto3. Dk301uTo3. Knetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[uromnasma. [{uto3ons. urockener. JIBuxeHue murtomiasmbl. OpraHou/Ibl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ olbmXu, IJHM30COMBI, WX CTpoeHHe u (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAaHHBIX OPraHOUAOB KiIEeTKH. CTpOEHHE TpaHyJISIPHOTO DPETUKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuii (arpanyyisipHbIN) SHAOIIA3MATHUECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkoe 6 annapame [ onvoocu. TpaHCTOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMA MUTOXOHIpUU M 1iactui. llepBuunele,
BTOPHYHBIE U CJIOYKHBIC INIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XITOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmol.
MuxkpodunameHTsl. AkmuHosbvie Mukpoguiamenmol. MBIIIEYHBIE  KIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CrpoeHwe U JBUKEHUE OKIYTUKOB W pecHUYEK. MHUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHOU 00010uKuU 6 mumose. AHoephbiil
MpPascnopm.

Knerounsle BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK DYKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmumer 1 cxeMbl: «CTpOeHHE JYKAPUOTHUYECKOH KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUIY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KIETKNY.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTepUaTbHbBIX KIETOK.



Jlaboparopnass padora «M3yueHue CTPOEHHMS KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuasi paGora «lccnenoBanue miazMonM3a M JleMJIa3MoJIn3a B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB M NpeBpalllcHUE JHEPIUM B KJIeTKe

AcCCUMUIISIIIAS 1 TUCCUMMIISALIAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepoTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHbIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll (omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJIOpomiacToB B mpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3a. BiusHue pa3andHbIX PaKTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax onosgornyeckoro okucienus. Luknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnto2o epaouernma npomonos. Cunmes ATD:
paboma npomonHou ATD-cunmaszwl. llpeumyiiectBa a’pobHOro myTn OoOMeEHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

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

Tabmuiel 1 cxembl: «POTOCHHTE3», « DHEpreTuUeckuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.



ObopynoBaHue: CBETOBOW MHKPOCKOIM, 00OpYIOBaHUE AJSl MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpManus U peaju3anus eé B KJIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHUHTe3a. Peanusanus HacneacTBeHHON uHpopMmaruu. ['eneTnueckuii
KOJl, €ro cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrtese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanwe amMuHOKHCIOT. Ponp pubocom B
OouocuHTese OenKa.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kako6, XK. Mano). Moaexynsaprvle mMexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsiys 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HexkiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeH bl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruit. CITNJ], COVID-19,
COIMAIbHBIE U MEUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynxyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdecKuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIIH BUPYCAy.

Tema 8. /Ku3HeHHBbIH IUKJI KJIETKH



Knetounsnii mukn, ero mnepuonsl W perymsauus. Wutepdaza m muros.
Oco0eHHOCTH TPOLECCOB, MpoTekarommx B uHTEepdaze. [loaroroBka KIeTKH K
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(A3BL.

Marpuunsiii cunte3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJUICIBHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWJHBIA W
rariougHblid  Habopbl  XpoMocoMm. ['omonoruunbie XpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Jenenue kineTku — MuTo3. CTaauu MUTO3a U TPOUCXOSIINE B HUX MPOIIECCHI.
Tunbel Muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HadeHue MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ougppepenyuposku, cmapenus u eubdenu xiemokx. «lugposas
Klemkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: «MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnasi pabora «HaGmroieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSITENBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE I'PHObI, OJHOKIETOYHBIE BOJOPOCIH, IPYrue
npoTUCThI. KolOHHANIbHBIE OPTraHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpraHnusM Kak eIrHoe nesnoe. ['omeocras.

Tkanu pactenuid. TUIbI paCTUTENIbHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHmueckas. OCOOCHHOCTH CTpoeHus, (PyHKIUNA U
PaCIIOJIOKEHUS TKAHEW B OpraHax pacTECHHM.



TKaHM KUBOTHBIX M YEJIOBEKA. THWIbI KWBOTHBIX TKAHEHW: 3MUTEIIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUH W
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi U BHyTpeHHUM ckesieT. CTpOeHUE U TUTIBI
COEIMHEHUS KOCTEN.

JIBr>keHHMe ~ OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue opranu3mMos. llornomenue Boabl, YIIIEKUCIOrO Ia3a U MUHEPAJIbHBIX
BEIIECTB  pacreHussMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
2’KabepHoe u nérounoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHUSA JIETKUX ITO3BOHOYHBIX JKABOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIIUUU JETKUX y ITUL U
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrema W €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisius.

Brinenenne y oprann3smMoB. Beienenue y pacteHui. Beinenenue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaelieHus. DunbTpanus, Cekpeuus u
oOpaTHO€ BCAChIBAHHE KAaK MEXaHM3Mbl PabOThl OpraHoB BbLaeneHUA. CBS3b
MOJIOCTU TeJa C KPOBEHOCHOW W BBIACIUTEIBHOM cHCTeMamu. BblaeneHue y
MO3BOHOYHBIX >XKMBOTHBIX M uesioBeka. [louku. CTpoeHne u (yHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OaKkTepuil U UCTHI MPOCTEHIINX. 3a1UTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUUYECKOM 3a1uThl. OUTOHITUIBI.



3almMTa 'y MHOTOKIJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHBIE.
3amura opranusmMa oT Oone3zHel. IMMyHHasi cuctema 4yesnoBeka. KieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTts ¥ perymanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxkuMoCTh U peryisinus y pacTEHUN.
PocToBble BelllecTBa U X 3HAUYCHHUE.

HepBHas cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTAEINbl. DBOIIOLIUOHHOE YCIOKHEHNE CTPOECHUS HEPBHOM CUCTEMBI Y
KHUBOTHBIX. OTIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexTopHas ayra. be3ycnoBHbIe U yCIOBHBIE PEIEKCHI.

['yMopasibHast peryJisiivs W 3HJIOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LIBETKOBBIX PAaCcTEHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrteMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuileunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtunmy, «HepBHas — cucrema
MIIeKONIUTaoIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, dUBBIE K3EMIUIIPbl KOMHATHBIX PacTeHUM, repdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBeKa,
00Oopy1I0BaHUE JJIsl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBUEM (epMEHTOB, 000pYyAOBaHUE AJIs



JIEMOHCTPAILINKU OMBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAHHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [10JI0BBIE KENE3bI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21aeHbIX NPooOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTEeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpobGnenue. Tumbl  apoOiieHuUs.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOABIINICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojblilia (IMOpUOHANIbHAS WHIYKIIHS).
3akiiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYkKAIOIIECH CPe/Ibl.

Poct u pasButne xuBOTHBIX. IlocTaomOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3Butue. PaszButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE NPSIMOTO M HENPSIMOTO
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJisiliuy POCTa KUBOTHBIX U yesioBeka. CTaauu MoCTIMOPHOHATBLHOTO Pa3BUTHUS
y JKMBOTHBIX U uesoBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U cMepTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

PasMHoeHne m pasButue pacteHuil. I'amerodur m cropodur. Meiio3 B
YKU3HEHHOM ITKJIe pactenuii. OOpazoBaHue Criop B mpoliecce Meiiosa. ['ameTorenes



y pacteHuil. OmioJ0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOitHOE
OILJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI pETYISALNAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOxkeHUEe», «Tumbl Oecmosoro
pa3sMHOXEeHUs», «Pa3zMHOXKEHME XIIaMHIOMOHAIbB», «Pa3MHOXXEHHE DJBIIIECHBD»,
«PazMHOXeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U crepMaro3onna», «OCHOBHBIE CTaguu OHTOreHes3ay», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maiickoro yka», «PasBurue capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JIBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanycTbl», « Ku3HEHHBIA UK MXay, «KU3HEHHBIN HUKII TAaIOPOTHUKAY,
«OKW3HEHHBII LIUKI COCHBI».

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTnyeckas padora «BbIsIBIIEHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

Jlaboparopuass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHUn».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH I'€HETHKHU.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTCPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TEHETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOIMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JdemMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMbI CKPEILIUBAHUS.



JlabopaTtopnasi paGora «/I[pozoduna Kak OOBEKT TEHETHUUYECKHUX

HCCJIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUS. [ UMOTEe3a YUCTOTHI TAMET.

AHanm3upyromiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuienienrie Ipu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HACJIEeI0BAHMS IPU3HAKOB. LlUTOIOrMYecKre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYIICHHE CILETUICHUS MEXAYy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIAd MOoJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3auMoaeiicTBHE HEaUIeNbHBIX TI'E€HOB.
KommnementaprHocts. Onucras. [lomumepns.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3HONOTUYECKUX  TPOIIECCOB, TMOBEICHUS M  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
WU3MEHEHMS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHSIX KIETOK U OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upyrouiee CcKpemuBaHue», «HemomHoe noMUHHUpOBaHHEY,
«CuernsieHHOe Haclel0BaHWe MPU3HAKOB Yy Jpo30puibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruib,
«MHOXX€eCTBEHHBIN aJlJIennu3M», « B3auMoaencTBue reHoBy.

O6opynoBanue: MOAENb I JEMOHCTpAIlMd 3aKOHOB €IMHOOOpasws
rUOpUJOB TEPBOTrO TIOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CLEIJICHHOTO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3odumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».



IIpakTuyeckass  pabdora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKPEIMBAHUSA y IPO30(DUIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHUpoBaHUM (PEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psan u BapuanmonHas kpuBas (B. HMoranncen). CoiicTBa MoJaudUKAIIMOHHON
U3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpejeiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHPOBAaHHbICE MyTalMHh. SoepHble U
nuToIia3MaTuyeckue Myranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl W WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiio). BHesinepHas MU3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Bugael  um3MmeHumBOCTHY», «MoauduKaMoHHAS
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MEHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «l'enernueckue 3a00I€BaHus YeI0BeKa», « Buabl myTanmii».

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».

IIpakTuyeckas padora «Mytanuu y Apo3o¢unasl  (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTnKa YesI0BeKa

Kapuorun uyenoseka. MexayHapoaHas mporpaMma HMCCIEIO0BAHUS T€HOMA
4yenoBeka.  MeToapl  M3y4eHUs ~ TEHETMKM  YEJIOBEKAa:  I'EHEaJOTMYECKHUU,



OJIM3HEIIOBBIM, LIUTOTCHETUUCCKH, MOMYJISALMOHHO-CTAaTUCTHYECKH,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAECICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YesioBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUM U JICYEHUU T'€HETUYECKHUX
3a001eBaHUN 4YenoBeka. MeauKOo-TeHETHYECKOe KOHCYJIbTHUpoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCNEKThl UCCIEHOBAHUN B
00JIaCTH peTaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl TOBBIINIEHHONW YYBCTBUTEJIBHOCTH YEJOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIeH cpeanl. | eHeTnueckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkumsi OpranusMoB

JomecTukanus v ceekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOT00Opasus KyJIbTYPHBIX
pacteHui. Ponb cenekuum B CO3JJaHU COPTOB PACTEHUI U TTOPOJ ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. . BaBunoga, ero 3HaueHue JJis CeNEKIIMOHHON paOOTHI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKIIUU. HUcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanyanMOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MyTalMN Y KYJIbTYPHBIX
dbopm opranu3MoB. Hcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHaHTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINs.
brnuskopoacTBEeHHOE — CKpelMBaHue, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuauHT. ['erepo3uc W ero mpuumHbl. Vcmosb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUAOB. JIOCTHXKEHHS CEJICKIIMU PACTEHUMN U JKUBOTHBIX. «3eéHas
DEBONIOYUA).

CoxpaHeHre U U3yYeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUMN U UX
JTUKUX POJUYEH JIJISi CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIBCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudecKumu pecypcamu



CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  HCUBOMHBIX 8 YeNsaX VAYYUleHUsl
CYWecmsyrowux U co30aHusi HO8bIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUCle C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCe008aAHU, Nepedosblx Uoel U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenexkuuny, «OTnanéuHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHasi pabora «/3ydeHre cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypceusi «OCHOBHBIE METOJbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoI0TMs U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMbIEe B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBHI, MHKPOOPTAHU3MBEI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOjee. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosoruii. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3ALMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUUH pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonocuu 0300po6eHus, KyIbMmusUpPOBaHUs U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasi W Te€HHas HWHXEHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceenuvix opeanuzmos.
JlocTuxeHus U MepCIEeKTUBBI XPOMOCOMHOM U TEHHOM MHXKEHEPUU. JKOJIOTHUECKHE
U ATUYECKHUE POOJIEMbI TEHHON MHKEHEPHUHU.



Menuumnckue ouorexnonoruu. [loctrenomuas nugposas menuuuna. [11[P-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHUH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3anuThl OT Bo3Oynutened OPBU, ycTaHOBiEeHHME MOJEKYJISPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabnunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAas IPOU3BOJIWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLHOHHBIX IpeICTABJICHHH B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHUS
napBuHusMa. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUSI OpraHM3MOB, HAcJEJICTBEHHass HM3MEHUYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonuu (CTI). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS Ouosiorus. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. . HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuiel u cxembr: «CucreMa sxuBoit pupo s (o K. JIunnero)y», «JlectHuna
XUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm (popmMupoBaHus MPUCTIOCOOTIECHUN Y
pacTeHuit n KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremectBus Y.
HNapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbr TomyGei», «MHoOroobpasue KymbTypHBIX (opMm KamycThbD», «Ilopomab



JIOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBanusi HOBbIX BUIOB (1o Y. lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIMX CHJI 3BOJIOLHMW», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTapHas eAuHULA 3BOIOUUA. COBPEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO pa3HooOpaszus M CTPYKTyphl Homyisiuuid. M3meHeHue
reHooHAa TOMYJSIUM KaK d3JEMEHTAPHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHaMpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPPeKkT OCHOBATEIS.
Sdexm Gymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKko20 pasHo0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 OONLUUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUM: reorpadguieckas
(mpocTpaHcTBEHHAas ), Ouosiornyeckas (penpoyKTUBHAS).
EctecTBeHHBIII 0TOOp — HampaBisgiOmMil Qakrop 3BoaoUUA. DPOpPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoit oT6op. BO3HUMKHOBEHHE U HBOJIOLHUS COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANTALUH.
[Tpumeps! mprcnocoOIeHNH y OpraHU3MOB: MOP(OJIOTHYECKHE, (PU3UOTOTHUECKUE,
onoxumuueckue, MnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpPO3BOJIOIMU. M3omsamnuss — kiatoueBoit (aktop BugooOpazoBanus. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpuyecKoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE» (monumIonan3aNus,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pob 3BOMIOLMOHHOM OMONOTHY B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUs
OounopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIOLMS MMapasuTOB U HUX XO3SEB.
MexaHu3Mbl (OpPMHUPOBAHUS YCTOMUYUBOCTH K aHTHOMOTHKAM U CITOCOOBI O60PBHOBI €
HEW.

JdemoHcTpanuu

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

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUS 3aKkoHa Xapan—BaiinOepray, «JBuxymme
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONYJIAIUi ceBaHCKOU (openny,



«["eorpaduueckast U30AUS TUCTBEHHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI 1ayPCKOi»,
«ITonynsOHHBIE BOJTHBI YUCIEHHOCTH XHUIHUKOB U XEPTB», «Cxema JnencTBus
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpHAIbHBIHI
MenaHnu3zM», <«OKuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUJI000pa3oBaHusy, «I'eorpaguueckoe Bumoo0Opa3oBaHue TPEX BUIOB JIAH IBIIICH,
«IKOJ0THYeCKOe BHUI000pa30BaHUE BUAOB CUHUID, «IloJIMIUIONIBI pacTeHUi,
«KanycTHO-peieuHbIil TuOpumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3BEpe ¢ MMpUMEPaMH Pa3IMYHBIX TPUCTIOCOOICHHM, YyUesa IMTHI] U 3BEPEH pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHUJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CHOCOOAMH.

JlaGopaTopHasi pabota «BrisiBlIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00Pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metonbpl W3y4eHHsS ~MaKpO3BOMIOLMU. [lall€OHTOJIOrMYECKUE  METOMBI
u3ydyeHus oHBomouuu. Ilepexomnsle QoOpMBI U (QUIOT€HETUYECKHE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GIIOpBl U
(dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMHUKHU U PEIIUKTHI.

OMOpPHUONIOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3MBbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXUMHUYECKHUE U MAaTEMATUYECKHE METObl U3YUYEHUs FBOTIOLUHU. | OMOIOrMYHbIE
reHbl. COBpeMEHHBIE METO bl TIOCTPOCHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILlMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOOIUU. [Ipunyun cmenvl QyHKYUI.
HeobOpatumocTs 3BooLMH. AJanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJIFOLIUY.

JemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.



Tabnumpl U cxeMbl: «OUIOTEHETUYECKUIN P JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Cteronedansry,  «Punmodute»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeid KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelloBeKa M IUMMaH3ey», «[aBHbIE
HAIPAaBIICHUS 3BOJIOLUNY, «OOIIHe 3aKOHOMEPHOCTHU HBOJTIOLIAN.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKLIIUN HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BUTHE )KU3HU Ha 3emJie

HaydHble TrUMOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenue xKu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OopraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpw.
Oo0pazoBanue nonuMepos u3 MoHoMmepoB. Koaneparnas runoresa A. M. OnapuHa,
runore3a mnepBuyHoro OynboHa JIx. XonjelHa, reHeTuyeckas rumore3a [
Ménnepa. PubGozumbl (T. Yex) u runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emin 1 MeToAbl €€ n3ydeHus. Vickoraemble OpraHuueCKue OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTaboan3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIII MHOIOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxxaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie Xxop0BbIe )XKUBOTHBIE. JKHU3HB B BO/E. DBOIIOLUS MO3BOHOYHBIX.



[Tpoucxoxaenne ampuoOuii u pentwinil. IIporcxoxaeHne MIEKONUTAIOUUX H
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O0I1Ias XapakTepuCTUKa KIMMaTa U T€0JIOTUYECKUX
npoueccoB. [losiBieHnEe 1 pacBET XapaKTEPHBIX OPraHU3MOB. YTJIE00Opa3oBaHUE:
€ro YCJIOBHS U BIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenus 6uopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. [IpuHiumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpn.

Tabnuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYCHHIO CaMO3apOoKIeHMs XKu3HW», «Cxema ombita C. Mmmepa, I'. HOpn»,
«OJTanpl  HEOPTaHMYECKOW  3Boionum»,  «l'eoXpoHojormyeckas  MIKaJIay,
«HavanbHble 3Tanbel OpraHMYecKoi 3BoonuN», «Cxema o0pa3zoBaHUS 3YKapHOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopo3bl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOrokneToynsle Bogopociun», «Mxu», «llanopotHukm», «I'otoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pPacTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(}o3sbl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctusiey, «llnockue
yepBu», «YneHuctoHorue», «PwiObl», «3emMHOBOAHBIE», «IIpecMbikaromuecs,
«IItnupy», «Maekonuraromue», «Pa3BuTHe )KU3HA B apXeUCKoOM apey, «Pazpurtue
)KU3HH B IPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B TNAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTre )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cuCTeMa OPraHUYECKOTO MUPaAy.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJI&KHBIE IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKMBOTHBIX, Uy4€eJia IITUL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEHW, TOJIE3HBIX MCKOIIAEMbIX, MYJISDKH OPraHUYECKUX OCTAaTKOB
OpTaHHU3MOB.

Bupryanbnas n1aboparopHasi padora «MoaenupoBanue onsiToB Muiiepa—
FOpu 1o nzyueHnro abMOreHHOTro CUHTE3a OPTaHUYECKUX COSTMHEHHI B IEPBUYHOMN
aTMocdeper.

JlabopaTtopnasi padora «/3yueHue M omnucaHuWE HMCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).



IIpakTuyeckas padora «l3yuenne ocoOGeHHOCTEH CTPOEHHUS paACTCHHIA
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckue. OTINYUS YeIOBEeKa OT KUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IrOJIOBHOTO MO3ra U BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrokymine cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJAMM AHTPOIOreHe3a. PaHHHME YenoBeKOOOpa3Hbie 00€3bsSHBI
(POKOHCYJIbI) ¥ pAaHHUE MOHTHJIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U
J0Jed. ABCTPAJIONMUTEKU — JABYHOTHE MPEAKHU JOJeh. YeloBeK yMeEblil, IEpBbIC
W3TOTOBJICHUS OPYIHN Tpyaa. YenoBek MPAMOXOISIINMI U IIEPBBIA BBIXOJ JIFOIEH 3a
npenensl Appuku. YenoBek reiiienboepreckuil — oOmi nNpe oK HeaH 1epTaIbCKOro
YeJIOBEKa M YEJIOBEKA pa3syMHOro. YemoBeK HEaHAEpPTaNbCKUW KaK BHJ JIHOJEH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JICHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpeaenamu Adpuku. [laneorenHetuka u
[1aJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYNSIUAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPexT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yemoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONIeHHOCTh YeNoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKArOUIeHd Cpebl.
Bnusnue reorpadpuyeckoil cpespl u apeiida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YEJI0BEKa.

MexauciuruiMHapaele  MeToAsl B ¢u3ndecko  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  DBOJIOLUHMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPONOJIOTHS



YEeJIOBEYECKUX MOMYyJSIuid. brocolraibHble UCCIEIOBAHUS MPUPOJLI YEIOBEKA.
HccnenoBanre KOIBOTIONHUH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEIIOBEKE.

JleMoHCTpanun

[Toptpertsr: Y. HapBuHn, JI. Jluku, 4. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPONOJIOTUNY, «['0JOBHOM MO3I YEJIOBEKaY,
«UYenoBekooOpa3Hbie 00e3bsHBD», «CKENeT dYeloBeKa W CKEJEeT IITUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIFOIIMOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIIMIY, «JlenncoBckuil uenosek» «Heanaepranbip», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, MPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEAKOB dYEJOBEKa, penpoAykiuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0JI0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna uyesioBeKa U ueperna MMMITaH3e, MOJIeTb KUCTH Y€JIOBEKa U KUCTH IIUMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopnass padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Dkojsiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pa3BuTHe dKojioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosioruu. IlosieBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33pEHHE KaK OCHOBA CBSI3€il 4enoBedecTBa ¢ Mpupojoi. dopmupoBaHue
AKOJIOTUYECKOMN KYJIbTYpPbl U SKOJOTMUYECKON IPAaMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ym6onear, K. ®@. Pynee, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuiel u cxeMbl: «Pazaensl skojgorumn», «Metoasl skojoruny, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEeIby.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpeaa 0OMTAHUS



Okonorudeckue GakTopbl U 3aKOHOMEPHOCTH UX AercTBus. Kinaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHbie. Oo1ue
3aKOHOMEPHOCTH JEWUCTBHUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHHil W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
DOTONEPUOIU3M.

Temmeparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenuss pacteHuili K
HoJIepKaHuo BoJgHOro OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XMMUYECKHE
0COOEHHOCTH cpesl oOuTaHusi opranu3mMoB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU
B Pa3HBIX cpefax.

buosornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBL. CyTOYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonstue o sxusnenHoi hopme. XKuzHeHuoie
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HU.

buotnueckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpelie
obutanus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JemoHcTpanuu

Tabnuipl U cxembl: «Okojoruueckue ¢akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHU3MOB», «bHOJIOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHuil», « KuzneHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn mnuranus»,



«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHus», «Cumomo3»,
«KommeHncanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIC PACTEHUs, repOapuil U KOJUIEKIIMH TEIUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpenax,
repOapu U KOJUICKIIMM pACTEHUW U IKUBOTHBIX, OO0JaJalOMIMX YepTaMu
MPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSAM YCJIOBUM XHU3HU, repOapuu M
KOJUICKIIUA PACTEHUH M JKMBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJIJICKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpbisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHas padotra «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUN U3 pa3HbIX
MeCT OOUTaHUS.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpPUCTHKUA  TOIYJISLHH. [lomymsimuss ~ Kak
ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH cpenibl, PU3NUECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJISLUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUS.

DKoJiornyeckass CTpykrypa nomyasund. OLeHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MmomyJsinuu U €€ peryssinus. bHoTH4ecKuii NOTeHIMAN MOMYJISLUH.
MopenupoBanue IMHaMHUKHU NOMyasuud. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIUN.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJSIIUN: Poyib (PaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIMX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUAa. MecrtooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bun kak cucrema nomynsinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUWsS W MWIpaluil JKUBOTHBIX. bHojormyeckue
WHBA3UH YyKEPOJHBIX BUIOB.



JleMoHCTpanun

[Toptper: JIxx. . XaTunHCOH.

Tabmumbl W cXembl: «DKOJIOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonynsiuun», «CKOpPOCTh  3acelieHusi TOBEPXHOCTH 3eMJIM  Pa3IM4YHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopnasi padora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCeICHUION.

Tema 9. Dkos10rus CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIHMOHAIBHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE MOKa3aTeIN IKOCUCTEMBI. bruoMacca u mpoayKIus. IKOJIOTHUYECKUE
nUpamMubl YUces, 0MOMAcChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBI. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpell U
oKeanos. Ixocucmemvl MYHOp, 1€co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuns
MEK]ly aHTPOINIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteMm. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalusi ropojckoil ¢ayHbel. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udos-30upukamopos (Kirouesvlx
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXHBIMU dKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmbi 6030eticmaust 3a2pA3HeHUl PAZHbIX MUNOG HA CYOOP2AHUBMEHHOM,
OP2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTononorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX YKOCUCTEM.



JleMoHCTpanun

[Toptpet: A. JIx. Tencnu.

Tabmumet  u cxembl:  «CtpykTypa  OumoineHo3a»,  «OKocHCTeMa
HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPyNIIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BellecTB B 3kocuctemey, «llenu
nuTaHus (macTOWINHAs, JETpUTHasA)», «IKOJOTMYEeCcKas NUpamMuaa YHUCEID,
«IKOJIOTUYeCKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKocUCTEMY.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlaGopaTopuass pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypCcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucreMmy (Ha Moje WIM B TEITUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — obmieranerapHass oOojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XU3Hb. PazBuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocheps! u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHOM PKOCcHCTeMBbI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTH Onocdepsl. [lousaTre o buome. OCHOBHBIE OMOMBI CYIIN: TYH/IPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIUPOKOJUCTBEHHbIEC Jieca, CTENH, CAaBaHHbI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (DyHKIIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO IMOTEHITAA 1
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. . Bepuanckuid, 3. 3rocc.

Tabmuubr 1 cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT kuciopoga B HpUPOIE»,



«KpyroBopoT Boabl B npupojsie», «OcHOBHbIE OMOMBI cymin», «Knumaruueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0OIIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBHe ueloBeka Ha
ounocdepy. 3arps3HeHne BO3ayMIHON cpeapl. OxpaHa BO3IyXa. 3arps3HEHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyimienue mnouBbsl. OxpaHa MHOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpONOreHHOE BO3JICHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. Ocobo oxpansembie mnpupomnbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PAa3BUTHUSI YEIIOBEUYECTBA U IPUPOJIBI.
PanmonanbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpa3ust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTtrie METOJIOB MOHUTOPUHTA Pa3BUTHUS  OMNACHBIX TEXHOTECHHBIX
npoiieccoB. CucmemHvle uUccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00Cmyn K
uHgopmayuu noO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
IKopeadbuIumayuyu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCTpauumn

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue ruapochepo,
«3arpszuenue mouBb», «[lapaukoBsiit ahdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOpUmn», «MOAEIH YIIPaBIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPaCTEHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHUH, TMOHUMAHUs 3HA4YEeHHs OWMOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢u3nyeckoro Bocnutanusi, GopMHUPOBAHHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHI W OTHObIXa, peryjsipHas (Qu3nyeckas AakTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HaIpaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSATEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA JKOJOTUYECKON KYyJIbTYphbl: TMPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKHX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMUSI
U yMEHUS TpPU  pEHICHUH TpoOJieM, CBS3aHHBIX C  PAlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPHUSATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CcHenupuKkun OWOJOTUM KaK HayKd, OCO3HaHWS €€ poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHHUS IPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIEHUs OOIIEeH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUI OKPYXKAIOIIETO MUpPa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXIUCITUIUTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPayKaloIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHHE, H3MEPEHUE, SKCIICPUMEHT | JAPYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJlbHbIC YyueOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMHU NMO3HABATEJILHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCUpUKaIU, 000OIICHHUS ), PACKPBIBATh CMBICI
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJIICHHBIMH IICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3pabatrbiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIU3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUsI, KpUTUYECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KadecTBE CpeAcTBa Ipu pabore ¢
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcTlO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/1aBaThb
BOTPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HHUKHOBCHUS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MPU PEIICHUH OHMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K >KHUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JECSATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IMpU AaHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM YpOBHE OpPHMEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MMOTOMKOB TE€PBOr0 MOKOJEHHUS, PAaCHICIUICHUsl, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U TreTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJIAaMU KIETKH U UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTamaMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb HUCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TMOJYYCHHBIE  Pe3ylbTaThl HA  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOro 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKON THUpaMuIbl 3HEpruu), runore3sl (rumorteza «Mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSIHUSL ~ JABMXKYIIMX ~ CHAJI  DBOJIIOIMU  HAa  TeHOGOHJ  MOIMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX YKOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOMNOTEHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPAaHEHHsS MHOrooopasus BHUAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M ITPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs LeTb HUCCICIOBaHUS, AaHAIU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl HAa  YYEHHMYECKHX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESATEIIbHOCTH B 001acT OMOJIOTUH, SKOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 2
2 JKvBBIE cHCTEMBI U X H3YUICHHE 3
3 buonorus kieTku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 0,5
5) Crpoenrnie u GyHKINHU KICTKU 10 1,5
5 OOMeH BellecTB U MpeBpalleHne Y HEPTUH B 13 1
KIIETKE
; HacneHCTBeH}fas{ uHpopMalus u 10 05
peaym3anys €€ B KJIETKe
JKU3HEeHHBIN UK KIETKU 7 1
CtpoeHue u QyHKIMH OpraHu3MOB 18 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 10 1.5
1 'enetuka — Hayka O HACIEJACTBEHHOCTH U 3 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eHeTHKa YemoBeka 5 0.5
15 Cenexuusi OpraHu3MoB 6 1
16 buotexHonorus u cuHTeTUYECKAsk OMOJIOTUS 6




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

12




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 buonorus kak KOMIIJIEKCHAs HAyKa U Kak 5
9acTh COBPEMEHHOTO O0IIeCTBa
JKuBble cucTeMbI M X CBOKCTBA
VYpoBHEBas opraHu3anus )KUBbIX CUCTEM 2
4 VicTopus OTKpPBITHS U U3YUEHUS KIETKU. 5
Knerounas Teopus
MeTo/1bl MONIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
5 «M3ydyeHre METO0B KIETOUHOU 5 05
6uosioruu (xpomarorpadus, '
anekTpodopes, AuddepeHnnanbHoe
ueHtpudyruposanue, [1LP)»
6 XHWMHYECKUH COCTAB KIIETKH 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Oprannyeckue BEIECTBA KIETKU —
8 6enxu. JlabopaTopHas pabora 1 05
«Ob6Hapyx)eHne OEIKOB ¢ TOMOIIBIO '
KaueCTBEHHBIX PEaKIIUii»
9 CoiicTBa, KnaccupuKanys u GyHKIUN 1

0EJIKOB




OpFaHI/I‘-IeCKI/Ie BC€IICCTBA KJICTKHU —

10
YIJIEBOABI

1 Oprannyeckre BeIecTBa KIETKH —

JIUTTHIBI

12 Hyxnennoseie kuciortel. JJHK u PHK.

13 Crpoenne u pynkuun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)

CexBenuponanue JJHK. MeTobl

14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH

15 MeTob1 CTPYKTYpHO# OUONIOTHH

16 Tunel knerok. [Ipokapuornyeckas KieTka
CtpoeHue 3yKapuOTHUECKON KIIETKH.

17 [IpakTruyeckas padora «M3yueHue 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»

18 [ToBEpXHOCTHBIN annapar KJIETKH

19 OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.

ITomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH:

20 MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas 0.5
pabota «/ccienoBanue miaazMoian3a u '
JIeTIJIa3MOJIM3a B PACTUTENBHBIX KIIETKAX»

21 HememOpaHHbIe OpraHOu bl KIETKH

22 Crpoenue u pyHKIMHU Sapa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

93 sykapHot. JlabopaTopHas pabora 05

«M3ydeHne CTpOCHUS KIETOK Pa3InYHbIX
OpraHu3MOB»




24

25

26

AcCUMUIISINS ¥ TUCCUMIISIIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas padora
«M3y4eHue KaTaIuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUJIa3bl WU
Kartajas3bl)»

depMeHTaTUBHBIN XapaKTep peakuui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «3yuenue hepMEHTATUBHOTO
pacilerieHust epoKcua BOJ0poa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX)

benku-akTUBAaTOpPHI ¥ OENKU-UHTUOUTOPBI

0.5

27
28

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

dorocunTe’

29

XemocunTtes. JlabopaTopnas pabota
«CpaBHeHHE TTPOIIeCCOB (POTOCHUHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHa’poOHbBIE OpraHu3Mbl. Bubl
opoxenusi. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

AdpoOHBIE OpraHu3Mbl. JTambl
HHEPreTHYECKOro 0OMeHa

DHeprus MeMOpPaHHOTO TPaIueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33

Peakunu MatpuyHOro cuHTE3a




Tpanckpunuus — MaTpU4HbIA CUHTE3

34 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 Konuposanue amuuokucnot. Posib
prubocoM B OMOCcUHTE3€e OeKa
37 Opranu3zaiys reHoMa y IpoKapuoT U
9YKapHOT
38 MonekynsipHble MEXaHU3MBbI IKCIIPECCUU
TCHOB Y DYKapHOT
Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU
39 1 oOsMraTHeIC mapasuThl. [IpakTuyueckas 0.5
pabota «CoziaHue MO BUPyCca»
40 BupycHsle 3a06051eBaHUS YeIIOBEKa,
KUBOTHBIX, PACTCHUI
41 Hanorexnonoruu B 6uoja0ruu u
MEIUIIHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MUKpOTIpernaparax»»
45 Jlenenue KIETKH — MUTO3
Tunel knetok. Kapruokunes 1 IUTOKUHES.
46 Jlaboparopnas padota «HaGmronenne 05
MHUTO3a B KJIETKaX KOHYHKA KOpeIIKa JiyKa
(Ha roTOBBIX MUKpOIIpernapaTax)»
47 Perynsuus :KM3HEHHOTO LHUKJIA KIIETOK
48 Opranu3M Kak eNHOE 11e10€




Txanu pacrenuii. JlJaboparopuas pabota

49 . - 0.5
«M3y4eHue TKaHeH pacTeHUI
TkaHU KUBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas pabota «/3y4ueHue Tkanen 0.5
KUBOTHBIX)»
Opranbl. CUCTEMBI OPraHOB.
51 Jlaboparopnas pabota «3yuenue 0.5
OPTaHOB LIBETKOBOT'O PACTCHHSDY
52 Ornopa tena opraHu3MOB
53 JIBI>KEHNE OpPTaHU3MOB
54 [Iutanue opraHu3MoB
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4eoBeKa
56 JlpIxaHue opraHu3MoB
57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeJIoBeKa
58 TpaHcmopT BemecTB y OpraHu3MoB
59 KpoBeHocHas crctemMa o3BOHOUYHBIX
KMBOTHBIX U Y€JIOBEKa
60 Brinenenue y opranu3zmMoB
61 3amura y OpraHu3MoB
62 NmmyHHast cucteMa yenoBeka
63 PaznpaxxuMocTh U perymnsuus y
OpPTaHU3MOB
64 I'ymopanbHas peryssius 1 SHIOKpUHHAS
crcTeMa KUBOTHBIX M YellOBEeKa
65 ®opMBI pa3MHOKEHHST OPTaHU3MOB




66

[TonoBoe pazmMHOKEHUE

67

68

Meiios

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHast paborta
«/3y4eHne cTpOCHHS TTOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

71

72

73

3akJagKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

PocT u pa3Butue )XMBOTHBIX.
Jlaboparopnas pabota «BrisiBienue
MPU3HAKOB CXOZCTBA 3apO/bIIIeH
MMO3BOHOYHBIX KUBOTHBIX)»

PazMHOKeHHe 1 pa3BUTHE pACTEHUI.
JlaGopatopnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHUS BBICIIMX
pacTeHu

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HAaYKU

0.5

0.5

74

OCHOBHBIE TTOHSITHUSA U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/Ipo3oduia kak 00BEKT TEHETHIECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACIEIOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas pabota
"U3yuyenue pe3yabTaToB

0.5




MOHOTHOPUAHOTO CKpPEIINBAHUS Y

po30¢uib"

76 IMuTonoruyeckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHaM3UpyIolIee CKpeluBaHue. 1
Hemnonnoe nomunupoBaHue
JuruOpuHoe cKkpemrBaHue.

78 [IpakTuueckas pabora «3ydyeHue 5 05
PE3yNbTAaTOB TUTHOPUIHOTO '
CKPEIIMBAHUA Y IPO30(DUIBI»

79 [{utonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS

80 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 2

81 XpOMOCOMHAasI TEOPHSI HACTEACTBEHHOCTH 1

82 I'enernka momna 1

83 I'enoTun kak mejIoCcTHas CUCTEMA 1

84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
pacTeHuM, ’KUBOTHBIX U YEIIOBEKA

85 N3MeHunBOCTH Npr3HAKOB. Buibl 9
H3MCHYHUBOCTH

86 MonudukarnronHas H3MEHIHBOCTh 1
BapuarmoHHsI# psi v BapualimoHHast
kpuBas. JlaboparopHas padoTa

87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05

MOIU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHue BapuallMuOHHOTO psiia U
BAPUALIMOHHON KPUBON»




88

I'enoTunuyeckas U3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYNBOCTE

89

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTuyeckas padora «MyTtanun y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[MOHHOTO
rpoiiecca. JNUTeHETHKA U STTUTCHOMHKA

I'eneTuka yenoBeka. [IpakTuueckas
pabora «CocTaBiieHHEe U aHAIHN3
POIOCIOBHOI»

0.5

92

MeTtoapl METUIIMHCKON T€HETUKU

93

94

95

3HaueHHue MCI[HI.IPIHCKOﬁ T'CHCTHUKH B
MNpEeAOTBPAIICHNU U JICHCHHUN
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA

OCHOBHBIE MOHATHUS CEJIEKIHH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYPHBIX PaCT€HHI U Opoa
JIOMAITHUX KUBOTHBIX)»

MeTob! ceneKIIMOHHOM paboThI.

JlaGopatopnas pabora «3yuenue
METO/IOB CENIEKIIUN pAaCTEHUII»

0.5

0.5

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI

97

CoxpaHeHue, U3ydeHHe 1 UCIIOIb30BaHNE
TeHETUYECKUX PECYpPCOB




buotexHoorus kak Hayka u 0Tpacib

98 npon3BojicTBa. [IpakTnueckas pabora 1 0.5
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU )
OonoIorNn

100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 2

101 Menunnackue OMOTEXHOIOTUN

102 PesepsHnbiit ypok. [loBTopenue, ) 5
000011eHNe, CHCTEMATH3AIMs SHAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 12

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
1 OpomonuronHas teopust Y. Jlapsuna 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH T€HETHYECKOro paBHoBeCcHUs JIK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1
(hakTOp IBOIOITUN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

ITpumeps! npucnocobaeHu y
OpraHU3MOB: MOP(OIOTUIECKHE,
¢busnonornueckue, ONOXMMHUIECKHE,
nosezneHyveckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparophnast pabora «CpaBHeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOJIIOLUN
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(]OIOTHYECKIE METO/IBI U3yIECHUS
HBOJTIOLINU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie rUIOTE3bI POUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ N3YUECHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOIHUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXO0XKICHUEM»

43 JIBM>KyIIMEe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka 1 majeoreHOMHUKA

47 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKH pakTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl 0OuTaHUs OPraHU3MOB

58

buonornueckue puTMbl




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU
MO YJISIITAH
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa OIS IIHH

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[IpucriocobneHns ceMsiH pacTeHUH K '
pacceneHnIo»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi CHCTEMA

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKECaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapuas
oboouka 3emiu

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

g7 3oHanpHOCTH OHOCchepsl. OCHOBHBIC

OMOMBI CyIIIH




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3yJIbTaTh»

96 O60061meHne o Teme «Makpo3BOITIOIUS
" €€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O60061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menne o Teme «OpraHu3mMbl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O6061mmenue o teme «buochepa —

riio0aspHas YKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5






YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTeabcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckwuit A.A., PyomioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiinonepHoe o0111ecTBO

«I/IBI[EITGJIBCTBO ((HpOCBeIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. https://edsoo.ru/wp-content/uploads/2023/08/MI1_buonorus_dopmar-

docx 15082023 Ha-caiit_Hogas.pdf - meTogudeckoe mocodue mist yaurens. 10-

11 knacc yriyOiaeHHbI ypOBEHbD.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

1. https://infourok.ru/videouroki/biologija (Buaeoypokmu)

2. https://resh.edu.ru/subject/5/ ( Bumeoypoku u 3aaaHus)

3. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTogbopka unrepHer-
MaTepUaJIOB JJIsl YUUTENICH OMOJIOTUH MO Pa3HBIM OMOJIOTUUYECKUM JTUCITUTUTMHAM.
4. http://charles-darvin.narod.ru/ 3nekTpoHHBIC BEPCUN TIPOU3BEICHUI

Y.lapsuHa.


https://edsoo.ru/wp-content/uploads/2023/08/МП_Биология_формат-docx_15082023_на-сайт_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/МП_Биология_формат-docx_15082023_на-сайт_Новая.pdf

5. fipi.ru wmarepuainst s noarorosku k 'MA






