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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yudeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buosnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBJISIETCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npodunsHbie yaeOHbIC
IpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOimiero oOpa3oBaHUA U
MPU3BaHBl OOECIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPO(PECCUOHATIBHBIM U BhICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 3a7la4ax U3ydeHus yueOHoro npeameta «buonorus» Ha yriyOJIEHHOM ypOBHE,
onpejeNsieT o0s3arenbHOe (MHBAPUAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYET MOCIEA0BATEIbHOCTh W3Y4YEHHs YYEOHOro marepuaia ¢ y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Yy4eOHOTo Tmpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcsa. B nmporpamme mo OMoioruu peann3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBJICHHOCTh  Ha
nocjeAyoniee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIIIICHUS, TIPEJICTABICHUH O 3I0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOIIICHHS K OKpY’Karollel NpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOrUM TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoOro mnpenmera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroIIMXCSl 10 OCBOCHHIO COJIEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro oduiero oopa3oBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJjeHue 3HaHui 00y4aroluxcst 0 )KUBOM MPUPO/Ie, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOU OMOJIOTUH, IMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY IOJIYYEHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOLIMX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHMS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIATHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(buU3UKK, XUMHH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM UM 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOTO MHpa Ha 3eMIle,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHA, TEHETUKU U CEJIEKUIUU, OMOTEXHOJOIMH M CHUHTETUYECKOW OMOJIOruH,
aKTyaJU3UPYIOTCS 3HaHMSI OOydYaromMXCsi MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHLUIIOB U IIPABUII,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX aClIeKTax OMOJIOrnYecKuX 3HaHui. Jliis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIa/I0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHOMN



OpraHu3alMK >KUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMEHHMA
WCITIOJI30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpeneneéHHoi o0macTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH TIO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIh30BATHCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCSI UHTEJJIEKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTUM, PEIIAEMbIMU €10 MpOoOJeMaMH, METOAOJOTHEn
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroIMMHCS  KOMIIETEHTHOCTH B pallOHAIbHOM
PUPOOTIOIH30BaHNUHU (COOTIOICHHUE TTPABIII TTOBEJACHHUS B IPUPOJIC, OXPAHBI BUJIOB,
KOcUCTeM, Ouocdepnl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXammux Jojned  (cobmomenuss wMep mnpoduimaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIONIEMY TPO(ECCHOHATBHOMY CaMOOIPEACICHUIO, B COOTBETCTBHH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJAep KaHWs U HalpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OoOy4YaronMXxcs B BBIMOJIHEHUU MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonmornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Owonorueld. 3Ha4YeHHWE OWOJOTUU B
MIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. I1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

JKuBble cucTEMbl Kak NOpeaMeT u3zydeHust Ouosnoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldv KUBBIX CHCTEM: MOJIEKYJISIPHBIMA, KIETOUHbIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepupiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrOo. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
marepuu. Hayku, n3yydaromme xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATU3alvs, MeTaaHanus. llondarue o 3aBuCUMOu U
He3aBUCHUMOM TmiepeMeHHOW. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [loHsiTHe BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusma», «buoreonenos», «buocdepa», «Merompl
U3Y4YECHUS KUBOU IPUPOIBD).

O6opynoBanue: 1a0opaTtopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosbp30oBaHuEe pa3IMYHBIX METOJOB IIPU
V3YYECHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHaJIbHAsI €OuHULA KuBoro. Kcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBbIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u € poJib Kak paCTBOPUTEIIS, peareHTa, y4acTUE B CTPYKTYPHUPOBAHNUHU KIIETKH,
TEIUIOperysiunu. MuHepanbHble BEIIeCTBA KIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsA3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxXapu/ibl, AMCaxapubl, OJIMTOCAXAPHU/IbI U TOJIHCAXapUIbI.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me CBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

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

Huarpammel: «PactipeenieHue XUMHUECKUX 3JIEMEHTOB B HEKUBOW TPUPOJIEY,
«PacripeneneHrue XuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOJIE».

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJeKysbl BOAbl», «BeliectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHEe: XUMUYECKAs TOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHnasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHme MpoKapuOTUIECKON KiIeTKU. KieTouHast cTeHKa OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHHUs TeTepoTpOoPHON U aBTOTPOPHONW MPOKAPHOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [TnazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Tudy3us, obnerd€Hnas
mud¢ys3us), aKTUBHBINM (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiraemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Kietounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKH PAacTEHUM, TPUOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenune nuromina3Mbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMA MHUTOXOHApUN H Tuiactui. llepBuuHsble,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHMe MW JBUXKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHONIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTHueckoe oOecneyeHue KIeTKH: mnpeBpamieHue ATO B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpoLecce
¢dotocunrteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. llpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUpPYIOIIHE OaKTepuH, KeNe300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBlI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakun. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGopMalnus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzaiusa HacneacTBeHHON MHGopMaiuu. [ eHeTnyeckuit
KOJX, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako0, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHsie 3a00sieBanus YesnoBeka, >kMBOTHbIX, pactenui. CITN /], COVID-19,
COIMAJIbHBIE ¥ MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvre pynkyuu 6erkos. Cnocodwvt 00cmasKu 1eKkapcms.



JeMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . IBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. Wutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekarimux B uHTepdasze. [loAroroBka KIETKH K
nenenuro.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHIl. JIUTJIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nutokuHe3. buonornyeckoe 3HayeHUE MUTO3a.

Perynsiuuss MUTOTHYECKOrO LMKJIA KiIeTku. [Iporpammupyemas kietouHas
ru0esb — arnomnTos.

Kinerounoe snpo, XxpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmupel u cxeMbl: <«OKU3HEHHBIH UK KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax.

JlabGopaTopHnasi pabora «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. Ctpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUe
poTucThl. KONIOHMaIbHBIE OPraHU3MBL.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI pACTUTENBHBIX TKaHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUNA U
PaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHMM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHMs, (GYHKIUH U
PAaCIIOJIOKEHUS TKAHEH B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB XUBOTHBIX U YesloBeKa. DyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKuCIoro ra3a i MUHEpaIbHbIX
BellecTB  pacrteHusmu.  [Iutanume  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBApeHUE. [IuTaHWe NO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. IlumeBapurenbHble kenme3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOUYHBIX KUBOTHbIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beljienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpalus, CEKpeuus Hu
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BblaeneHUA. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIHOHUPOBAHHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKui
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte U peryisinus |y  OpranusmoB. Pazmpaxumocts y
OJHOKJIETOUYHBIX OPraHUu3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleNCTBUE TOPMOHOB. B3anMOCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKEIeT 4YeIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas — cucremay,
«BpraenurensHas cucrteMa», «OHIAOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuileunomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Peduexey.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXKHX, YKUBBIC SK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHne TKaHE KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaius, KJIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObI
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesza. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMmuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMUTAIOUIUX. 3apOJABIIIECBbIE JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHATbHAS HMHAYKIUA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue x)uBOTHBIX. IlocTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOE 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pPa3BUTHUS, UX PACHpPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
perymisiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U yesoBeka. [lepnoibl oHTOreHesa yenoBeka. CTapeHUE U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenune u pasButue pactenuii. ['ameroput u crnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiiosa. ['ameTorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIAIud OHTOTCHE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrnonaoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIEHBD,
«Pa3zmHoOxeHue runpel», «Meito3», «Xpomocombly, «I'ametorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJBHBIX PAaCTECHHI», <« KU3HEHHBIN UK
MOPCKOM KanmycCThI», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKII MATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBDY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

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

IIpakTnueckas padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. KonsiioBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®uwmmnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

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

eAMHO00pa3usi THOPUIOB MepBoro nokojieHus. [IpaBuno gomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytouiee ckpemuBanue. [[poMeKyTOUHbIN XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HENOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUIEHHS MEXJIy TeHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CLHETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUe HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOIOTMYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamuM3upyollee CKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClerIeHHOe Hacle0BaHUe MPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,
«Kapuotunn denoBeka», «Kapuotun naposzodwib», «Kapuotun nruiisny,
«MHOXECTBEHHBIN allJIeIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOJAENb JUIA JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMMOIO HACJIEAOBAHUSA NPU3HAKOB, MOJIENb JJIs



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «Jlpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DHUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBECHHAS.

MonmudukannonHas HW3MEHYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(pUKaMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW N3MEHYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTalMHh. SoepHble W
HuToIIa3MaTuyeckue mMyranud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W HUX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMmoHCTpauumn

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabnmuupt u  cxembl: «Bugsl  usmeHumBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTHY, «KomOnHaTnBHas U3MEHYHUBOCTHY, «Meio3»,
«OnnonoTBopeHuey, «I eHeTndeckre 3a00eBaHus YeIoBeKay, « BBl MyTaIimii.

OO6opynoBaHue: XKMBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. l[locTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHON KPUBO».



IIpakTuyeckas padora «Myranuu y apo3odunabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YesoBeKa. boyie3HW C HacleCTBEHHOM MpPelIpacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a001€eBaHUN 4YenoBeKka. MeauKo-TeHETHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUYECKUE ACIEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYEeHUs] TEHETUKH
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBIeHUE U aHAIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus v ceekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKIIMOHHOM pabOTHI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUATYJIbHBIM. ITarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKUW MYyTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranu3mMoB. Hcmonb3oBaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHbIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeJIeKIUH.

[Tomyuenue MIOJIUILIIOUIOB. BryTtpuBnaosas THOpUIN3AIINS.
brmuskopoacTBEeHHOE — CKpemmBaHue, wid  WHOpuauHr.  HepoactBenHoe
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DEBONIOYUA).

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpaejieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
cyuecmeyromux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHUYUBOCTI,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHSI CEJIEKIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35AWCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoI0rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOYKTOB,
BUHOJieHE. Mukpoouonornueckuii cuHte3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETHYECKHUE MY TH.

Knerounas uHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TuUOpUAM3ALMS H  COMAaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlCKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonocuu 0300posnenus, KyI1bmueupo8anus U MUKPOKIOHATbHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMyp.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOW ¥ TEHHOW MHKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaununa. [T1[P-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHTa
JUISL PEIICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkammux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEpUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE 3BOJIOLMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXEHHUSI OpraHM3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckonr Tteopuu sBomonmu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoyoTHA. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xongein, /. K.
benses.

Tabnuib u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuero)y», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectsus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoroodbpasue KyabTypHBIX (OpM KamycThD», «llopomabl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOLAN», «OCHOBHBIEC ITOJOKEHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAnps KaKk 3JIEMEHTAapHAas €IWHHLA 3BOJIOLUH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/Ia TOMYJSIUUA KaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABMKYIIME CHJIbI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesIel B MOMyIALUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHudCeHUue 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue a¢ghghexma opetigha 2enos 8 6ONLUIUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISALIUM: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onooruueckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(mm3pynTuBHbIi). IlonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl TprcnocoOIeHnd y OpraHu3MoB: Mopdosornyeckue, Gu3noIoruyeckue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOJIOIMU. M3omsamus — kiaoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Ponb 3BOIIOLMOHHOM OMONIOTMU B pa3pab0OTKE HAyYHbBIX METOJIOB COXPAaHEHUS
OounopaszHooOpaszus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaUuU

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

Tabmumplt 1 cxeMbl: «MyTalioHHass HM3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyime
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONyJIAlui ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOM»,
«IlonysIIMOHHBIE BOJHBI YHCIEHHOCTH XWIIHUKOB M KEpTB», «CxeMa IelcTBUS
€CTECTBEHHOTO 0TOOpay, «PopMbI 00PHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpHAIbHBIII
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOKpacka MXKUBOTHBIX», «PU3HOIOTUYECKUE
apantaiuny, «lIpucnocoOneHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buaa», «Bunpl-nBoHukn», « CTpykTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanHusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKO0JIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHUL», «l[lonuronasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHUITY.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIEHUM, Yydelia MTUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CHOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThbl

Metonbl  M3ydeHHs MakKpoldBoOLMHU. [laneoHTOIOrMYEeCKHe  METOJIbI
uzydeHus: HBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomtonuu. CpaBHeHHe GUIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujawbi-
SHAEMHUKHU U PEIIUKTHI.

OMOpPHOIOrHYecKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOJIIOIMU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BomonuMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
DBOJIIOLINH.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosuiep, 3. ['ekkeb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «PuHunoguth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeid KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIlpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTHU 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTATKOB
OpPTraHU3MOB, MYJISIXKH TOMOJIOTMUHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHble TrUMoOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBepKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >kM3HU U aCTPOOMOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MmonomepoB. Koaneparnas runote3a A. . Onapuna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonjeiHa, reHeTHYeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u rumnoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3yueHus. FickonaeMmble OpraHn4eCKUe OCTATKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs M AOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas IKaja: 30HbI, 3Pbl, IEPUOJIbI, SIIOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM HBOJIOUMU. [losiBIieHME W BBOMIOLUA
NEPBBIX KJIETOK. DBOMIONMUSA MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUpYCcOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBbIE apOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHne MIEKONUTAIOIINX U
ntur. [lpuHnun xmogeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0111ast XapaKTEepPUCTHUKA KIIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBeHNEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpnu.

Ta6nuiel u cxembl: «Cxema onbita @. Penny», «Cxema onswita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHHs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM»,  «['€oXpOHOJIIOrMYECcKass  IIKaJIay,
«HauanpHble 3Tanbl OPraHUYecKo 3BONMIOLUNY, «Cxema 00pa3oBaHUSl IYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX PacTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3Hu B apXeMCKoU 3pe», «Pa3Butne
)KU3HH B IMPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupa.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
HOpu no n3ydeHnto abMOreHHOro CUHTE3a OPraHMYECKUX COEIMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEH CTPOEHMSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIECHUU 4esoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTInyus 4elIoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOUM CUTHAIBHOM
CUCTEMBI.

JIBrkymiue cuiibl ((akTophl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME ueroBeKOOOpas3HbIe 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMOJIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIUi Tpyaa. YenoBek MpAMOXOASIINT U IIEPBBIA BBIXOJ JIFOAEH 3a
npeneinsl Appuku. YenoBek reiiienbOepreckuil — o0l npeiok HeaH 1epTaIbCKOTo
YEeJIOBEKa M YEJOBEKa Pa3syMHOro. YeyloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJIHOTO KJiiMMaTa. YeJlOBEK pa3yMHBIA COBPEMEHHOIO THIIA, JICHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanvoHHbBIN Tiponiece u moduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKArOIIEH Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEOOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanuu

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

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKEeNeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «JlennucoBckuil uenoBek» «Heanaepranbipn», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJIEIb
Yyepera 4eJI0BeKa U Yyeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBA3AHHBIX C IPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
9K0JI0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKaMH.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHM:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKPYXaIOIIEeH Cpebl: TOKAIbHBINA, PETUOHAIBHBINA U TJIOOATbHBIN.

3HayeHUE HOKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JeMoHCTpanun

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynbe, H. A. Ceseprios, D. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKoJioruueckre (PaKkTopbl U 3aKOHOMEPHOCTH X aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBHUS dKojormueckux (axrtopos. [IpaBuno muaumyma (K.
[Inpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIIbI
pacTeHUd M >KUBOTHBIX IO OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kaHuio BojHoro Oananca. Knmaccudukamuss pacTeHUN MO OTHOIICHUIO K
Boje. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
[NIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [IpucnocoOnenHus opraHu3MoB K KM3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKuzHeHHBIE
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
OJIHOJIETHHE TpaBbl. JKu3HEHHBIE (HOPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue pakTopsl. Bumbl OMOTHUECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cCUMONO03 u ero (opmel. [lapasutusm, koomeparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHMW3MOB B CpEle
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUYEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTops», «CBETOBOH CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHHA OpPraHU3MOBY», «bHONOTHYECKHE PHUTMBI»,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenm nwuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KomMmeHncanuzm».

O6opynoBanue: repbapund pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprun U KOJUIEKIUU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUICKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICUCTBUSAX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOOTIEHUA OPraHU3MOB K
BIIUSTHUIO CBETA.

JlabGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MECT OOUTAHUSD.

Tema 8. IKo/10rust BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISLHHU. [lonynsauusa  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJiornyeckasi CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIUH.
JluHaMuKa momyysiiuu U €€ peryisinus. broTudyeckuii NOTEHIMAN MOMYJISLUH.
MonenupoBaHue JMHAMUKY nonyJisinuy. KpuBble pocTa YMCIEHHOCTH OMYJISLUN.
KpuBble BbDKHMBaHUSA. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IMJIOTHOCTU. JKOJOTMYECKHUE CTPATETUH BUOB (- U
K-ctparerun).

[Tonsitue 00 sKoMorMyeckoil Huie BUAa. MectooOuTanue. MHoromepHas
MoJenb sKosiornyeckon Humum Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKou
Huiy. [loTeHnnanbHas U peann30BaHHAs HULLIN.

Bun kak cucrema nomyisiquil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPaTEruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHCcTpauu

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXxembl: «ODKOJOTHYECKHUE XapAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpaMHJIbI
nonyysiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CeMsiH paCTEHUI K paCcCEIICHUION.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MeEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu U cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BelecTB U OTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca v mpoAyKIHs. DKOJIOTHUECKUE
nUpamMUIbl YUCes, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MYHOP, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojickas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30udpuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTo0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OumomeHo3a»,  «J9KocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIC
IpyIIIBI OPTaHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamuaa OMOMacch», «IKOJIOTHYECKas MUpaMUIa SHEPTHNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCcHsi B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TIOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHUsSI B arpo’KOCHCTEMY (HA MOJ€ WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKU3Hb. PazBuTHe npejacraBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100aIbHOM PKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTaeposa, a30Ta). PUTMUYHOCTE sSIBICHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsTre o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIE JI€Ca, CMENIAHHbIE W IIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhs. KimuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KMUBBIX CUCTEM, OLICHKA UX PECYPCHOI0O MOTEHIIMaa 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cyminy, «KiauMarudeckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIIas cpeaa

OKOJIOTUYECKHE KPHU3UCHI M WX NPUYMHBL. Bo3nencTBue dYenoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
boranndeckue caibl ¥ 300J10TUYECKUE TAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA W IPUPOJIBI.
PanmonanpHO€  TPUPOJONONIBL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ABHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHOGb
aKopeadbuIumayuyu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENCOCHUSIMU.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue ruapochepbn,
«3arpsizaenue mouBb», «[lapaukoBsIit addhexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOpun», «MOAEIH yIpaBIIeMOTO MUPaY.



ObopynoBanue: (ororpaduu OXpaHsIeMbIX pacTeHUl M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHHA
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAaHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasiennoe pazeumue BHYTPEHHUX YOEXKICHUU JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY Tpy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUIO U
TpaJUILMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlUM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peai3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

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



TOTOBHOCTB K COBMECTHOU TBOPUECKOM JIEATEIIbHOCTH MIPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PENIEHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPY, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U IMaMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TMOHUMAHUs 3HAYCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHUSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
NUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjsipHas (Qusuveckas aKTUBHOCTb), OEpPEkKHOrO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M C€aMOOOpPa30BAHMUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYILIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOUIEN CPEIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelIeHHUS;

CHOCOOHOCTH UCIIOIB30BATh IPHUOOPETaEMBbIe PU U3YUEHUH OMOTOTHH 3HAHUS
M YMEHUS T[pU peHIeHHH MpoOsieM, CBS3aHHBIX C  palUOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  NpaBWJl  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHe MPOrHO3MPOBAaTh HEOJIArONPHUATHBIE 3KOJOTHYECKHE MOCIEACTBHS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUSI, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATEJNBCKOM KYJIbTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWsS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAaHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU IS COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIEeM U
oOecrieueHus1  mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIs
peteHus mpo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIIUsIX;

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

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OHWOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS ydeOHOTO MpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHUPOBO33PEHUS OO0YYaAFOIIMXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SIBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICI0BaHKE, HAOIIOICHHUE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHC); YHUBEPCAIbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIE, DPETYJISITHBHBIC),
obecneunBaomue GopMrupoBaHrue GyHKIIMOHATFHOW IPaMOTHOCTH M COIHAIBHOM
KOMITETCHIINM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA U YHHUBEPCATIbHbIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT cGhOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHUBEpPCAJIbHbIC Yy4eOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 0a3o0Bble JIorHYecKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, 0O00OIIECHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPHU3HAKH, YCTaHABINBAThH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpPENENATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIsl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JTsI TPEACTABICHHS CYyIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B W3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabaTbhiBaTh MJIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METOA0B PEHICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYallUsIX, B TOM YHCJIE TIPHU CO3/IaHUN YYE€OHBIX U COLUATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO OOJacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMaAIUu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTHYECKHX CIIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOIbI MIPH TOUCKE U
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOM TSI BBITIOJTHEHHS YI€OHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IAYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KadecTBE CpeAcTBa mpu padoTe ¢
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWA W 3alUThl  WH(OpMaIuHy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjajieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO BBITIOJIHCHUS Tpe/jiaracMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, I[MOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas J1esITeJIbHOCTh:

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YjieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAWMHUPOBATH JIEUCTBUS IO €€ NOCTMKEHUIO: COCTABIIATh IUIAH JCHUCTBUMH,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEHU C TMO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHNS B )KM3HEHHBIX U yIeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSIX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTCHUMN;

JlaBaTh OLICHKY HOBBIM CUTYaIIUIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJ30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaJIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:
NPUHUMATH Ce0sl, MTOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NESITENIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha oOOecleueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonmornu. OHH — BKIIIOYAOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4yeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOpPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OUOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI W  pEUIeHMH NOpoOJeM  palMOHAJIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TEPBOr0 MOKOJEHHUS, PAaCIICIUIEHUSI, YUCTOThl TaMeT, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pACTEHUW, KUBOTHBIX, YEIOBEKA, IPOLIECCOB >KU3HEAEITEIbHOCTH,



IPOTEKAIOIIMX B OpraHU3Max PAacTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAYy OpraHOMJAMHU KIETKH U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
JTamamMu SMOPUOHATBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEIOBaHUS, AaHAIU3UPOBATH IOITYYCHHbBIE
pe3yJbTaThl U IeNIaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYEHHBIE  pEe3ylbTaThl HA  yYEHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAaHCTEHHBIX OPraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIM BBIOOP Oyayied npodeccuoHanbHOU
JEATEIIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI0 XO34KCTBa, MUILIEBON MPOMBINIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11
Kacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBI MHpaA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOIOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEeNIeJICHUs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTema, Omocdepa), OMOIOTHYECKUE TEOPHUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. bapa), npaBwia (Munumyma FO. JIubOuxa,
AKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJaMHM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIICIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCUCTEM M Ouocdepbl, CTaOUIU3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMs,
BIIMSIHUSL ~ JBMXKYIIMX ~ CHJlI  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAY MpolleccaMu SBOJIOINUH,
JBIDKYIIMMHA CUJIAMH aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OMOTHYECKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXy UCCIIeAyeMbIMU OMOJIOTHUYECKUMU TPOLIECCAMHU U SIBJICHUSMHU, JIEIaTh
BBIBOIbI M IPOTHO3bI HA OCHOBAHUU MOJIYUYE€HHBIX PE3YIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYIHUPYs LeNb HWCCIEIOBAHUS, AHAJIU3UPOBATHh IOJIyUYCHHBIC
pe3yabTaThI U AENaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  OPEACTAaBIATh  MOJYYEHHBbIE  pEe3ysbTaThl HAa  YYEHHMYECKHX
KOH(DepeHusX;

YMEHHE OIIEHHWBATh TUIIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKA
¥ YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100abHBIX U3MEHEHUN B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESTEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOOIIOIb30BAHNS, METUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOM
MPOMBIIIJICHHOCTH, YIUIyONSTh TO3HABATEIbHBIM HMHTEPEC, HAMpABICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJIOrMYECKOro 00pa30BaHusl B OpraHU3ALMIX CPEAHET0 MPOPECCHOHATIBHOIO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHU4YECKask OpraHu3anus KIeTKA 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3zauus e€ B KIETKe
8 JKu3HeHHBIN MK KIEeTKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cCHHTETHYECKass OMOTIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
7 OpraHusmesl 4 cpesja 0OuTaHus 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocucremMa 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIIEKCHAS HayKa U KaK 4aCTb
COBPEMCHHOI'O O6H_IGCTB3

KoaudecTBO 9acoB

Bcero

KonTpoabubie IIpakTuueckue
padoThI padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cucTeEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCEM

Hcropus oTKpbITUA U M3y4eHUs KieTkH. Kinetounas
Teopus

MeTo 161 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora «M3yyeHre METO10B
KJIETOYHOM Onosyoruu (xpomaTtorpadus,
anekTpodopes, muddepeHiranbHoe
uentpudyruposanue, [1LP)»

XUMHUYECKUN COCTaB KIJIIETKHA

0.5

MI/IHepa.TII)HBIC BEIIECTBA KJICTKHU, UX ounoJsiornyeckas
poIb

Opranuveckrie BEemEeCTBa KISTKH — OCIKH.
JlabopaTtopHas pabota «OO0Hapy»)eHHe OEIKOB C
IIOMOIIIBKO KAYECCTBCHHBIX peaKHHﬁ»

CoiicTBa, Knaccuukanys 1 GyHKIUU OEIKOB

0.5

10
11

OpFaHquCKHe BCIICCTBA KIICTKU — YIJICBOABI

OpFaHI/I‘{CCKI/IC BC€IICCTBA KJIICTKHU — JIMIINBI




Hyxnennoseie kucnortel. JIHK u PHK. JIaGoparopras

12 pabota «/ccrenoBanue HyKJIEHHOBBIX KUCIOT, 0.5
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkiuu ATO. Jlpyrue
nykaeosuarpudocdars (HTD)

14 CexBenupoBanue JJHK. Meroasl reHOMUKH,
TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 MeTob1 CTPYKTYpHOH OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka

17 Crtpoenue 3ykapuoTuyeckou kietku. [IpakTuaeckas 0.5
pabora «/3y4eHHE CBOMCTB KJIETOYHONH MEeMOpaHb» '

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHBIE OpraHOUABI KIeTKU. [IpakTiueckas

19 pabota «/3y4yeHne NBHKEHHUS IUTOILUIa3MbI B 0.5
PACTUTENBHBIX KIETKAX)
[TomyaBTOHOMHBIE OpPTaHOU/IBI KJIIETKH: MUTOXOHJIPHH,

20 mnactuasl. Jlabopatopuas pabora «MccnenoBanue 0.5
IJ1a3MOJIM3a U JAETIa3MOJIN3a B pACTUTENbHBIX '
KJIETKaX»

21 HememOpaHHbIe OpraHou bl KIETKH

22 CrpoeHue u pyHKIMHU apa
CpaBHuTENbHASA XapaKTEPUCTUKA KIETOK SYKapuoT.

23 JlabopaTtopHas pabota «/3ydeHune cTpoeHus KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIINS U JUCCUMMIISAIIUS — JIBE CTOPOHBI

24 Metabonu3ma. Tunsl oOMeHa BemecTs. JlaboparopHas

pabota «/3ydyeHne KaTaauTHYeCKOH aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UIIH KaTajaasbl)»




OepMEHTATUBHBIA XapaKTeP PEAKIHUN KJIETOYHOTO
Mmetabonu3ma. Jlabopatopnas pabora «3yuenue

25 (epMEeHTaTUBHOTO pacUICTIIICHUS MEPOKCHIa BOJOPOIA 0.5
B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX)

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI

27 ABTOTpO(HBIH THIT 0OMEHa BEUIECTB

28 dorocuHTE3

79 Xemocunrtes. JJaboparopnas pabora «CpaBHEeHHE 0.5
poreccoB POTOCHHTE3a U XEMOCHUHTE3a» '
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusl.

30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHUS U JIBIXAHUSDY

31 AspoOHBIE OpraHUu3MBbl. JTalnbl S3HEPreTUYECKOTO
oOMeHa

1 OHeprust MeMOpPaHHOT' 0 rpaueHTa NpoToHoB. CHUHTE3
AT®: pabora nporoHHO ATd-cuHTAa3bI

33 Peakuuu MaTpuyHOro CHHTE3a

34 Tpanckpunuus — marpuussii cuare3 PHK

35 Tpancnsamus u e€ sTansl

36 Konuposanue amuHokuciot. Posb pubocom B
O6uocuHTe3e Oenka

37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapHoT

18 MornexyssipHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y
3yKapuoT
Bupycsl — BHeKJIeTOUHBIE (POPMBI )KU3HU U

39 obnuratHele napa3uTsl. [IpakTiuueckas pabota 0.5

«CO3,Z[aHI/IC MOZCIIN BUPYyCa»




BI/Ip}ICHLIe 3a00/1eBaHUs YCI0BCKa, ’)KUBOTHBIX,

40 .
pacTeHuit

41 HanorexHonoruu B OMOJI0OrUMH U MEIUIIUHE

42 JKu3HEeHHBIN MUK KIIETKU

43 Marpuunsiii cuntes JJHK

m Xpomocomsl. JTaboparopHas pabora «3ydeHue 0.5
XPOMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax»»

45 Jlemenue KJIeTKH — MHUTO3
Tunel knetok. Kapruokunes U IUTOKUHES.

46 Jlaboparopuas pabora «Habmoienne MuTo3a B 0.5
KJIETKaX KOHYMKA KOPEIlKa JyKa (Ha TOTOBBIX '
MUKpOTpenaparax)»

47 Perynsuus >KM3HEHHOTO LHUKJIA KIIETOK

48 OpranusMm Kak €IMHOE 11eJ10€

49 Txanu pactenuii. JlaboparopHas padora «3ydenue 0.5
TKaHE! pacTeHUI»

50 TkaHu )KUBOTHBIX U 4YesoBeka. JlaboparopHas padoTa 0.5
«M3yueHne TKaHEeH KUBOTHBIX) '

51 Opransl. Cucremsl opranos. JlaboparopHas paboTa 0.5
«3yueHne opraHoB IIBETKOBOTO PACTEHUS '

52 Ormopa Tena opraHu3MOB

53 JIBM>KeHHE OpraHu3MOB

54 [Intanne oprann3zMoB

55 [MuTaHue MO3BOHOYHBIX KHUBOTHBIX.

[TumeBapuTenbHas CHCTEMa YEIOBEKa
56 JlbIxaHue opraHu3MoB
57 JIpIxaH¥e MO3BOHOYHBIX )KHBOTHBIX M YEIOBEKA




58 TpaHcnopT BelleCTB y OpraHu3MOB 1

59 KpoBeHocHas cuctema 1o3BOHOYHBIX )KMBOTHBIX U |
YeJoBeKa

60 Brinenenue y opranusmon 1

61 3anuTa y OpraHu3MoB 1

62 NMMmyHHast cucTeMa 4yenoBeKa 1

63 PaznpaxuMocTh U peryssnus y OpraHu3MoB 1

64 I'ymopanbHas perymisiuust 1 SHIOKPUHHAs CUCTEMa 1
KUBOTHBIX U YEJIOBEKA

65 ®opMBbl pa3MHOKEHUS OPTaHU3MOB 1

66 [TonoBoe pazMHOXkeHUE 1

67 Melios 1
I'amerorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX

68 kietok. JlJaboparopnas pabota «3yuenue ctpoeHus 1 0.5
TMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTax»

69 NHnnBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI€HE3 1

70 3akiaJKa OpraHoB U TKAaHEHW U3 3apOIbIIIEBbIX |
JIMCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas pabora

71 «BpIsiBIEHUE IPU3HAKOB CXOCTBA 3apOABbILICH 1 0.5
MMO3BOHOYHBIX KUBOTHBIX»
Pa3zmuoxenue u pa3Butue pactenuii. Jlaboparopuas

72 pabota «CTpoeHre OpraHOB Pa3MHOKEHHUS BBICIIIUX 1 0.5
pacTeHui

73 WcTopust cTaHOBIEHUS U Pa3BUTHS TEHETUKH KaK 1

HayKu




OCHOBHBIE TTOHSTHSA 1 CHMBOJIBI T€HETHUKH.

74 Jlaboparopuas padota «Jlpo3oduia kak 00bEKT 1 0.5
TCHETHYECKUX MCCIICTOBAHMID
3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas | 0.5
pabora "M3ydyeHue pe3yibTaToB MOHOTHOPHIHOTO '
CKpeUIMBaHus y Apo30duisr"

76 [uTonornyeckue 0OCHOBBI MOHOTHOPUIHOTO |
CKpEIIUBAaHUS

77 Amnanusupyroniee ckpeniiBanue. Hermomxoe 1
JOMUHHUPOBAHHE
Jurubpunnoe ckpemmubanue. [Ipaktudeckas pabora

78 «M3ydenue pe3yabTaToB AUTUOPUIAHOTO CKPEIIMBAHUS 1 0.5
Y IpO30(HITBI

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO |
CKpEeLIUBaHUs

80 CuerieHHOe HACJIeI0BaHKE MMPU3HAKOB 1

81 XpoMOCOMHas TEOpHsl HACIEICTBEHHOCTH 1

82 I'eneTtuka momna 1

83 I'eHOoTHN Kak LIETOCTHAS cUCTEMaA 1

24 ['eHeTHMYECKMIT KOHTPOJIb PA3BUTHS PACTCHUM, 1
KMBOTHBIX U YeJIOBEKa

85 N3mMeHYnBOCTh IPU3HAKOB. BUibl HN3MEHUNBOCTH 1

86 MoudukaoHHas “3MEHYNBOCTb 1
BaprannoHHBIN psii ¥ BaprallMOHHAs KpHUBasl.

87 JlabopaTtopHas pabota «lccnenoBanue 1 0.5

3aKOHOMEPHOCTEH MOAN(PUKAIIMOHHON U3MEHYMBOCTH.




ITocTpoeHne BapuallMOHHOTO psiia U BAPUALMOHHON
KpHUBOW»

I'enoTunnueckast N3MeHYUBOCTh. KoMOMHaTHBHAs

88
M3MEHYMBOCTb
MyTranuoHHast ©3MeHYMBOCTb. [IpakTuueckas padora
89 «MyTaun y 1po30¢puiisl (Ha TOTOBBIX 0.5
MUKpOIpenaparax)»
90 3aKOHOMEPHOCTH MYTAl[MOHHOT'O MpoIiecca.
OnureHeTuKa U SNUT€HOMHKA
01 I'enetnka uyenoseka. [IpakTuueckas padbora 0.5
«CocTaBiieHHe U aHaJIu3 poJOCIOBHOM» '
92 Metoasl MEUIIMHCKOW T€HETUKH
3 3HayeHHe MEeIMIIMHCKON N'€HEeTUKH B IPEAOTBPALICHUN
U JICYEHUHU IeHeTUYEeCKHUX 3a00JIeBaHuil yenoBeka
OcHoBHbIE OHATHS cenekuuu. JlaboparopHas pabora
94 «M3ydyeHne cOpTOB KYJIBTYPHBIX PACTEHUH U IIOPOJ 0.5
JOMAIIHUX KUBOTHBIX)»
95 Mertoapl cenekinoHHo# padotsl. JlaboparopHas 0.5
pabota «3yueHne MeTo10B CeNIeKIIMH PaCTEHUI» '
96 JlocTrKEHMsI CENEKIUN PAaCTEHUI U JKUBOTHBIX.
[IpakTnueckas padota «[IpuBuBKa pacTeHUI»
97 CoxpaHeHue, N3y4eHHE U UCTI0Ib30BaHUE
TEHETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpaciib IPOU3BOJICTBA.
98 [IpakTuueckas pabora «M3yueHre oObeKTOB 0.5
OMOTEXHOIOTHI
99 OcHOBHBIE HAMPABJICHHUS] CAHTETUIECKON OMOIOTHI
100 XpOMOCOMHas U TEHHAs1 NHKEHEPUs



101

102

Meauinackre OUOTEXHOIOT I

PesepsHrriit ypok. [ToBTOpenue, 06001eHue,
CUCTEMaTHU3alUs 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
Ne uugposbie
/i Tema ypoka Beero Konrpoabnsie IIpakruuyeckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
OposmonnonHas teopus Y. lapsuna 1
2 JBrxKkyiue cuiibl 3BOOLMH BUAOB 110 Y. /lapBuny 1
3 Bopwba 3a cyniecTBOBaHHE, €CTECTBEHHBINH U |
UCKYCCTBEHHBIN O0TOOD
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1
5 OTalbl 3BOJIIOIMOHHOTO MPOLECcCca: MUKPO3BOIIOLUA U |
MaKpO3BOIIOLUSA
6 [Monmynsauus — 3neMeHTapHast €AMHUIA YBOTIOLIMT 1
3aKoH reHeTHuyeckoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. Jlabopatopnas pabora «BbisiBieHue 1 0.5
U3MEHYMBOCTH y 0c00€el OJHOTrO BHIa»
8 OneMeHTapHble (HaKTOPBI IBOTIOIMU 1
9 DddexT ocHoBarenst. DPpdexT OyTHIIIOUHOTO |
TOpJIBIIIKA
10 Murpauuu. M3oas1mu nonyssuii: reorpaguyueckas, |
O6uonornyeckas
1 EctecTBeHHbII 0TOOP — HanpaBistonuil Gpaktop 1
3BOJIIOLNH
12 [TomoBoit oT6Op 1
13 [Ipucrnocob1eHHOCTh OPraHU3MOB KaK pe3ysbTaT | 0.5

MHUKposBoston. JlaboparopHas pabota «M3ydyenue




apoMop(}030B U UIM0AAANITALIUN Y paCTEHUH U
KUBOTHBIX)

[TpuMepbI IPUCTIOCOOICHHI Y OPTraHU3MOB:
Mopdotoruueckue, GU3n0IOrHIecKre,

14 OMOXMMHYECKHE, MTOBeIeHUecKHe. JJabopaTopHas 1 0.5
pabota «IIpucnocoOneHust OpraHu3MoB U HX
OTHOCUTEIIbHAS [[EIECO00PA3HOCTE)
Bun, ero kpurepun u ctpykrypa. JJaboparopuas
15 pabota «CpaBHEeHUE BUI0B IO MOP(OIOTrHIECKOMY 1 0.5
KPUTEPUIO»
16 Crpykrypa B 1
17 BunooOpazoBanue kak pe3yinbTaT MUKPOIBOIIOIUN 1
18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOIOT MU 1
19 MakposBosmrorus. [laneoHTonornuyeckre METo bl |
W3Y4YEHUS HBOJTIOIIUN
20 Bbuoreorpaduyeckre MeTo1bl U3y4E€HUS 3BOTIOLUN 1
o1 OMOPHOIOTMYECKHE U CPABHUTEIBHO- |
MOP(OJIOTHUUECKHE METO Il U3YUESHHUSI IBOJIOIIIHI
2 MonekynsipHO-TeHEeTHYECKHEe, OMOXUMHYECKHE U |
MaTE€MaTUYECKHE METO/Ibl U3YUYEHHUSI 3BOJIOLIMHI
23 OO0m1re 3aKOHOMEPHOCTH YBOJTIOIINH 1
24 AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB 1
SBOJTIOIINH
25 Hayunbie runote3bl NpoOUCXOXKIEHUS KU3HU Ha 3emiie 1
26 JloHay4HbIe IPEACTaBICHUS O 3aPOXKICHUU KU3ZHU 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU FBOTIOLUN 1
28 I'unoressl 3apoXKACHUS )KU3HU 1




Uctopus 3emiin 1 METO/IbI €€ U3YYCHUS.

29 JlaGoparopHas pabota «/3yuenue u onucanue 0.5
MCKOIIAEMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB)

30 HauanpHble 3Tanbl OpraHuyecKoi 3BOJIIOIUN

31 OBOJIIOLUS DYKAPUOT
OCHOBHBIE 3Tallbl HBOJIOLUH PACTUTEIBLHOIO MUpA.

32 [IpakTuueckas padora «M3yuenne ocoOeHHOCTEH 0.5
CTPOEHUS PaCTEHUI pa3HbIX OTIIEIOB)»

33 OCHOBHBIE 3Tarbl 3BOIIOLUU )KUBOTHOTO MUpa
OBoronus )KUBOTHBIX. [IpakTnueckas pabora

34 «M3yuenne 0coOEHHOCTEN CTPOEHUS TI03BOHOUYHBIX 0.5
KUBOTHBIX»

35 PazButue xu3HM Ha 3eMIie 10 3paM U Ieproam

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE KPU3UCHI
HPOILLIOTro

37 CoBpeMeHHBIN KOJIOTUYECKUI KPU3HUC, ET0
0COOEHHOCTHU

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mpouioro

39 OcHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4YEJIOBEKE

41 PazButHe npeacraBieHuit 0 MPOUCXOKIACHUN
yeJioBeKa
MecTo 4yenoBeka B CUCTEME OPraHU4YECKOI0 MUpa.

4 JlaGopaTtopHas pabota «3ydeHue ocooeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJI0BEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM)

43 JIBMKyILME CUIIBI AHTPOIIOTEHE3a




CooTHOIIIEHHE OUOJIOTUYECKUX U COIIMaJIbHBIX

4 ($akTOpOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTaJM1 aHTPOIIOI'eHE3a

46 [Taneorenerrka u NajeoreHOMHUKA

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA

43 UYenoseueckue pachl. [IpakTrueckas pabota 05
«3yueHne 3KOIOTHYECKUX aJalTalluil YeIIOBEKa '

49 MexauCUUIIITMHAPHBIE METO/IbI aHTPOIIOJIOTUN

50 3apoKeHUE U pa3BUTUE SKOJOTUU

51 Mertonst skonorun. Jlaboparopuas padota «/3yuenue 0.5
METO/I0B 3KOJIOTUYECKUX UCCIIEJOBAHUI»

52 3HauYeHHE 3KOJIOTMUECKUX 3HAHUH JJI YelIOBeKa

53 Dkonoruyeckue HaKTopsl
AbGuotuueckue ¢aktopbl. CBET KaK HKOJIOTHUECKUN

54 ¢axTop. JIaboparopHas pabota «BrisBneHHnE 0.5
MPUCTIOCOOICHHI OPTaHNU3MOB K BIHSHHIO CBETA)
Abuotnueckue pakropsl. Temneparypa Kak

55 sKosiorndeckuit paxrop. Jlaboparopnas padbota 0.5
«BrIsBIIEHNE TPUCTIOCOOICHNN OPTaHU3MOB K '
BIIUSTHUIO TEMIIEpaTypb»
Abuotnueckue ¢pakTopbl. BraxHoCTh Kak

56 skojoruyeckuit paxrop. Jlabopatopuas padora 0.5
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX '
MecT OOUTaHUS»

57 Cpenapbl oOuTaHus OPraHU3MOB

58 buonoruueckue puTmsl

59 Kuznennble popMbl OPraHU3MOB




60 buotnueckue pakTopsl 1

61 3HayeHne OMOTUYECKUX B3aUMOJIEHCTBUI IS |
CYLIECTBOBaHMS OPraHU3MOB B CpeJie OOMTaHUs

62 DKOJIOTUYECKHUE XapAKTEPUCTUKHU HOMYJIALUN 1

63 OcCHOBHBIE IIOKA3aTENIN NOMYJISALMH: YUCICHHOCTb, |
IUIOTHOCTb, BO3PACTHAS U M10JIOBAs CTPYKTypa

64 OcHOBHBIE IIOKA3aTENN MOMYIISILIUK: POKIAEMOCTD, |
IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU

65 OKojoruyeckas CTpyKTypa NOIyJIsALUuN 1

66 JluHamuKa nonyJsiuuy U e€ peryisiuus 1

67 Kpussie pocra unciaeHnoctu nomnyssuu. Kpusbie |
BBDKUBAHHS

68 Okonoruyeckas Huia Buja. JlJabopatopnas padora | 0.5
«[Ipucrnocobnenust cemsiH pacTeHU K pacCceIeHUI0» '

69 Bun xak cucrema nomynsiuit 1

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUIl )KUBOTHBIX 1

71 Co00111€cTBO OPraHu3MOB — OUOIIEHO3 1

72 OKocucrema Kak OTKpbITasi CHCTEMA 1

73 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B IKOCUCTEME 1

74 OcHOBHBIE TOKA3aTENIN IKOCUCTEMBbI 1

75 DKOJIOTMYECKUE TUPaMUIbl 1

76 N3menenuns cooOIIeCTB — CYKIIECCUH 1

77 [Ipupoanslie 3K0cHCTEMBL. DKOCUCTEMBI 03€P U PEK. |
DKOCHCTEMBI MOPEN U OKEAHOB

73 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, 1
CTene, MyCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1




Ypboskocucremsl. [IpakTuyeckas padora «3ydenue

80 1 0.5
U OnucaHne ypOo3IKOCHCTEMBI»

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX |
B3aUMO/JICHICTBUI OPraHU3MOB B IKOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUSA 3arpsI3HEHUM pa3sHbIX TUIIOB

82 Ha cyOOpraHn3MEeHHOM, OPTaHU3MEHHOM, 1
HOMYJSIIUOHHOM U 3KOCHCTEMHOM YPOBHSIX

83 bruocdepa — obmieruianerapaast 0601049Ka 3eMiTu 1

84 VYuenne B. U. Bepnanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHHMsI OHOC(hEpbI 1

86 KpyroBopoTsI BeliecTB U OMOre€OXUMHUECKUE ITUKIIBI 1

87 3oHaneHOCTH OHoCchepsl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroitunBocTh Ouochepsl 1

89 DKOJIOTUYECKUE KPU3UCHI U UX TIPUUUHBI 1

90 BosneiicTBue uenoBeka Ha 6nochepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN 1 |
KUBOTHBIA MHP

92 OxpaHna npupo/sl 1

03 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS !
YeJI0BEYECTBA U MPUPO/IBI

94 ParnmonanbsHOE TPUPOIOTIONB30BAaHUE M COXPAHEHUE |
OMOJIOTHYECKOTO pa3HOOOpa3us 3eMiTH

95 O606mieHne mo TeMe «MUKPOIBOIIONHUS U €€ |
pe3yIbTaThI»

96 O6061mmenue no TeMe «Makpo3BOTIOIUS U €€ |

pe3yJIbTaThD)




O606menue mo Teme «IIpoucxoxaecHue u pa3BUTHE

o7 JKU3HU Ha 3eMiiey !

08 O600611eHne 1o TeMe «I[IpoucxoKIeHHE YeIOBEKa — 1
AHTPOIIOTEHE3»

99 O06o061mIeHne o TeMe «IKOJIOTUS — HayKa O |
B3aMMOOTHOIICHUSAX OPraHU3MOB)

100 O06o006menue mo Teme «OpraHu3Mbl U cpejia |
o0OuUTaHUI»

101 O6o6meHIEe 0 TeMe «DKOJIOTHS BUIOB U 1
TIOTTYJISIITHF

102 O606menne no Teme «buocdepa — rmodanpHas |
9KOCHCTEMA»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorwus, 11 xnacce/ bopoaun I1.M., pmvmmi .M., Cabauna O.B.; mox
penakmueit [llymuoro B.K., pimmiuna .M., AkiimonepHoe 00111ecTBO
«3narensctBO «IIpocBenienme»

buonorus. 10-11 knaccer: yray6i.ypoens: B 24/I1.M.bopouH,
JI.B.Boicoukas, I'.M./Ipimmui; nox pea. B.K.Illymuoro u I'.M. piMinia

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[IIycranoBa T. A. buonorus B cxemax, TabauIax U puCyHkax. YdueOHOe
rmocooue. — M.: dennkc, 2020. — 142 c.

[ycrtanosa T. A. Penerutop no 6uosioruu. ['oroBumes k ET'D u OI'D. 14
MOCTYMAIOMINX B MEIULIMHCKUE YueOHble 3aBeaeHus. — M.: @enukc, 2020. —
550 c.

Tynskosa O. B. buonorus. Yue6noe nocooue. — M.: lupexktmenua
[Ma6mummar, 2020. — 450 c.

Tynskosa O. B. M36pannbie Borpockl o01el onoaoruu. Y4yeOHoe mocooue.
— M.: lupextmenna [Tabmummar, 2020. — 147 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/

http://www.biolog188.narod.ru/

https://www .bio-faq.ru/

https://www .bio-faq.ru/biorobot.html
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