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MOSICHUTEJBbHASA 3AIINCKA

[Tporpamma mo yueOHOMY mpenmery "buonorusa" (nmanee - Ouosorusi) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuyHbele mpenmers». CormacHo monoxenusm OIOC COO mpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
NPU3BAHBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOILIUM, CPEAHUM
O0IIMM, CpEeHUM MPO(eCcCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIABIA M3 O3TUX YYEOHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3aJa4, CBA3aHHBIX C MpodopueHTanuell oO0ydyaroluxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHHWA, CBA3aHHOIO ¢ OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpPOBHE, OIpeeseT 00s3aTreabHoe (MHBapUaHTHOE) MTPEIMETHOE COIepKAHHE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwatomuxcsi. B mnporpamme mno Ouosioruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yYE€HHEM OHOJOTMU Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HaIlpaBJIEHHOCTh HA  MOCJIEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,

OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
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HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 3I0pOBOM 00pa3e >KW3HM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mnpupoaHoud cpeae. B
nporpaMme Mo OHMOJIOTMH TakKe IMOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeIMeTa
«buonorusi»y B peamuzanuu  TpeboBanuii PIOC COO Kk MIaHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEJAMETHBIM pe3yJbTaTaM oOOyueHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
oOyJaromuxcs MO OCBOCHHUIO COJACpXaHHS OHOJIOTHUYECKOTr0 0Opa3oBaHMS Ha
YPOBHE CpeaHero oouiero oopa3oBaHus.

Y4eOnpiii npeameT «buonorus» Ha ypoBHE CpeaHero o0imero oOpa3oBaHUS
3aBepiIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAaH Ha
pacimpeHye U yriayOsjeHue 3HaHMM oOydJaromMxcsi O >KMBOH MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJIOTMH U OHOJOTMU Pa3BUTHS,
T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT MU, FBOJIIOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Nzyuenune yuebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJTYyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alMsSIX  CPEIHETrO
npodeccuoHanbHOro oopa3zoBanua. OCHOBY €ro coepkKaHusl COCTaBIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, TMOJYYEHHBIX TPU HU3YYEHUH  OO0Yy4arOUIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJy4YarOT pa3BuTHe. Tak,
paciiupeHbl U yriayOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHMSIX, MKUBOTHBIX,
rpubax, OakTepusax, OpraHU3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIAIHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHUEHTUPHI IJI MOCIEAYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HWHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS TpPU HU3YyYECHUH
bu3uKY, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

Ctpyktrypa mporpaMMmbl 1o yudeOHOMYy mnipeametry '"buosorus" otpaxaer

CHCTGMHO-ypOBHCBBIfI n 3BOJ'IIOLIHOHHBII>1 nmoaxoabl K HM3YUYCHHIO OMOJIOTHH.
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CoryacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl dKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AINH, SBOJIOINH OPraHUIECKOTO MUpa Ha 3eMIle,
COXpaHEHHUs OHMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTUN DPA3BUTHUS, TEHETUKU U CEJICKIUU, OUOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHUS OO0y4alolmuXxcs Mo OOTaHUKE, 300JI0THUH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce W3ydaroTCsl SBOIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

YueOuplii mnpeamer  «buomorus» mpu3BaH  00€CHEYUTh  OCBOCHHE
OOyJarOIIMMHUCST OMOJIOTHYECKUX TCOPUI M 3aKOHOB, WJICH, IPUHIIUIIOB W TIPaBHII,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUH O
CTPOEHWUH, MHOTOOOpasuMM W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOIYJISIINH,
OMOIIEH03a, YKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MIPUKIIAIHBIX aCTIEKTax OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTHS W TOMJCPKAHHWSA HHTEpeca OOydJalomuxcs K OWOJOTHH Hapsay Cco
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuala B COJACPKaHUM MPOTPAMMBbI
1o OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS W Pa3BUTHS
TOM WM HWHOW o00sacT OWOJOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOeHBIX
YUEHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

[{ens n3yuenus yueOHOTO mipeameTa «bronorus» Ha yriryoJéHHOM YPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa ©W TPHOOPETCHHE YMCHHM
WCITIOJIB30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpPEca K ONpenenéHHO o0aacTu
poeCCHOHANILHON NIeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOHKEHUS OMOIOTHYECKOTr0 00pa3oBaHusl.

JlocTiokeHne 1enu  W3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yrayOon€éHHOM ypoBHE 00€CTIeunBaETCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX

OMOJIOTNYECKUX TCOPHAX, KOHIOCIINMUAX, THUIIOTC3aX, 3dKOHAX, 3aKOHOMCPHOCTAX U
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MpaBujIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWMOJOTHYECKHUX CHCTEM (KJICTKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pa3BUTHUS, TEHETHUKU U
CEJICKIIMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOTMH, TMaJCOHTOJOTHUH,
DKOJIOTHUH);  METOAAaMH  CAMOCTOSITEIPHOTO  TPOBEICHHS  OMOJIOTHUYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojae (HaOmojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBIAJIcHNE OOYyYaIOIUMHUCS YMEHUSMH: CaMOCTOSATEIBHO  HAXOJIHUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OWOJIOTHYECKYI0 HH(GOPMAIMIO; MOJIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIHMAIBHO-IKOHOMHUYECKUMH ¥  DKOJOTHYCCKUMU
npoOjemMaMu 4YeIOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATEILHOCTH 10
OTHOIIICHUIO K OKpPYXKaIoIIeld NpUPOAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTUKY WH(GEKITMOHHBIX 3a00Je€BaHUl, TIpaBWIa TOBEJACHUS B MPUPOJIEC U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y O0YYAIONIUXCSI MHTEIJICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSIMH K COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €0 MpobiIeMamMH, METOI0JIOTHEH
OMOJIOTMYECKOTO UCCJICIOBAHMSI, IPOBEICHUS AKCTIEPUMEHTAITLHBIX
WCCJICIOBAHNM, PENICHHs] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTUIECKUX

0OBEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy 00YyYarOIIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
[EJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE YKOJIOTUIECKOM,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
UHTETpaIlK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrnieueHre O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHU B MOBCEHEBHOM KU3HH;

CO3JaHWE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYaroluMMUCH
WHIUBUTy aJIbHON o0Opa30BaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNI0, B COOTBETCTBUH C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO1ee 4ncao 4yacoB, OTBEICHHBIX Ha M3y4€HUE OMOJIOIMM Ha yriIyOJIEHHOM
YPOBHE CpeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

Ot60p opraHu3aMoOHHBIX (OPM, METOJOB U CPEACTB OOyUEHHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHenM(PHUKU €ro COAepKaHWsS W HAMpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUHU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJEHUE JIA0OpaTOPHBIX M MpakTUyecKkux pador. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONPENENeTCSs Yy4YUTelleM Ha OCHOBE  HMEIOUIMXCS

MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOAHBIX YCIOBUHU.



COAEPXKXAHUE OBYUEHUA

10 KUIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0uoJIorus — KOMIUIEKCHasi Hayka. Kpartkas ucTopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble  MMHU  MPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTUH.

3HadeHure OMOJOTUK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C APYTrUMHU Haykamuy, «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIIOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM

(buoreoneHoTuyeckuit), oOuochepuniii. Ilporecchl, MPOUCXOAAIINE B KUBBIX



cuctemax. OCHOBHbIE TpHW3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydeHne XKUBBIX cuUcTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonaTue o 3aBucumMon u
He3aBUCUMON mniepemMeHHOW. [lmaHupoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
PazOpoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH TMOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaKEHU PE3YyJIbTATOB JKcnepuMeHTa. [loHAThe
CTaTUCTHYECKOTO TECTA.

JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBAa JKWUBOW MaTEpUn», «YPOBHH OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metosbl
M3y4YEHUS )KUBOW MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  OOOpyIOBaHHME IS MPOBEACHUS
HaAOJIIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonpb30oBaHWE PA3IMYHBIX METOJOB IIPHU
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AMHUIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHOUN KJIETOYHOM
TEOPHH.

MeTtoasl  MOJIGKYJISIDPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, snexTpodopes, METoI MEUYEHBIX aToMOB, auddepeHInanbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe

(npudsicuzHeHHoe) uzyueHue Kiemox.



JleMoHCTpanun

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

Tabmumpl u cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opyioBaHHE: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTnueckass padora «l3yyeHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomartorpadusi, snekrpodopes, auddepeHmaTLHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINs, pearcHTa, ydacTHEe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OMOJIOTHYecKas
poJib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  GenkoB.
buonornyeckue QpyHkiuu 6enkoB. I/puonsi.

VYrneBonbl. MOHOCaxapubl, 1ACaxapyibl, OJUTOCaxapyIbl U MOJIUCAXAPHUIBIL.
OO6mmit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yIJE€BOJIOB.
buonornyeckue pyHKIMMU YTIII€BOIOB.

Jlunmuaet. I'uapodunsHo-TUApOdOOHBIE CBOMCcTBA. Kitaccudukanus TUmuos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.

Hyxneorunpl. [lpunnun kommuiementapuoctu. llpasuno Yapradda. Crpykrypa

9



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (PYHKIIHH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJyioTHS: OMOXUMUYECKHE U OMO(H3NYECKHUE HCCIICTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. MoodenuposaHnue
CmMpyKmypbol U QYHKYUU OUOMONEKYN U UX KOMHIeKkcos. KomnviomepHulil ouzatin u
opeanuyeckul cCunmes OUOMOEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MONEKyINb», «CTpoeHHuE MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4eCTBEHHBIX
pEaAKLIUIN.

JlaGopaTtopnass  pabdora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-

(GyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.
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CtpoeHne mpokapuoTHIeCcKoi KieTku. KileTounasi cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE 3YKapHUOTHYECKOU KJIETKH.
[lnazmatuueckas wmemOpana (riazmanemma).  CTpykTypa IIa3MaTUyecKou
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcriopT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuro3. Jk301uTo3. Kietounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

[Murorurazma. I{uro3oisb. Llurockener. JBuxeHne nuromiasmMsl. OpraHon/isl
kieTkdn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUUU. B3aumocBs3b
OJTHOMEMOpaHHbBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas QyHkuus anmaparta ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pacTturenbHbIX KiIeTok. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoorcoenue mumoxondpuii u nracmuod. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN U 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUHM HEMEMOpaHHBIX
OpraHOUIOB KJIETKH. Pu6ocomsi. Ilpomeosicymounvie Qunramenmul.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbri

nentp. CrTpoeHwe U JBWIKEHUE JKITYTUKOB W pecHUYeK. MukKpoTpyObouKu
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nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMATHH, KapUoILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTEppazHOM sdlpe. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. HoepHviii
MpaHcnopm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuupl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKON KIETKI.

OOopyioBaHHe: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTsl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHBIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «3ydyeHune cCBOMCTB KJIECTOUYHON MEMOpPAHBI.

JlaGoparopnass padora «lccnenoBanne mia3mMoin3a W JAEIUIa3MOJIM3Aa B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BCIIIECTB: aBTOTPO(HBIM W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrniedueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO

Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
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Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKMX BEIIECTB B KieTke. DOTOCHHTES.
AHokcueenHbvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowjue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CreToBas u TeMHOBas ¢aszbl. Domoodvixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHne (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIE
OakTepuu. 3HAUCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Oposxenus. IIpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Draribl HYHEPTreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. llpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpetst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3», « DHEPreTUUecKuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS

MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIAPATOB.
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JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMuUIa3bl MU KaTaJla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOIICCCOB OPOKCHUSI M TBIXAHUSD.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTEe3a. Peanuzanusa HacineACTBEHHON MHpopMaluu. I eHeTnueckuii
KOJl, €ro cBoicTBa. TpaHckpunuus — MaTpuuHblii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amMuHOKHCIOT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycbl — HekeTouHble (OPMBI KU3HU U O0MTaTHbIE Mapa3uThl. CTpoeHUE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, >kUBOTHBIX, pactenuii. CITN], COVID-

19, conmanbHbIe ¥ MEIUIIMHCKUE TTPOOIIEMBI.
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Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
LIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounbrii 1uki, ero mnepuoiasl u peryianus. WMurepdasza u MuTtos.
Oco0eHHOCTH TIpolleccoB, MpoTekawiux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGha3bl.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannn JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTHUIl. JIUMIouaHBIA W
rariouaHblii  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
npoueccel. Tumnbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynsiumss mutotndeckoro nmkia kiaetku. [Iporpammupyemas KieTodyHas
rubesb — arnomnTos.

Knerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{upposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOoBaHus Kiemku.

JlemoHcTpanuu
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Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutosy», «CtpoeHue
xpomocomy, «Permmmkanusa JJTHK».

O0opyznoBaHue: CBETOBOII MUKPOCKOII, MUKpoIipenapathl: «MHUTO03 B KJIETKaX
KOpELIKA JIyKa».

Jlabopatopnass  pabdora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax».

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEILKa
JdyKa (Ha TOTOBBIX MUKPOIpENaparax)y.

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHbBIE OPraHU3MBI.

B3anMoCBsI3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm Kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHa,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
GyHKIMNA U PacTONIOKEHHS TKAaHEH B OpraHax pacTeHUH.

TkaHU KMBOTHBIX M YE€JOBEKAa. [HIbI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUMHA U
PACIIOJIOKEHUS TKAHEN B OpPraHax )KMBOTHBIX M YEIOBEKA.

Opransl. BereratnBHple M TeHepaTUMBHBIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbIi M BHyTpeHHMI ckeneT. CrtpoeHue u
THUIIBI COEJUHEHUSI KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:

amM€0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
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TPOIU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbIleyHast cucrtema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Iuranne opranu3moB. llornomeHue BOObBI, YIVIEKHCIOrO rasa H
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTanue XkMBOTHBIX. BHyTpHumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurenbHble Kenes3bl. [luieBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuit. Jlpixanue >xuBOTHBIX. {uddyzus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUIL] U
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M dyesoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHusi. IBOJIOLMOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ perysnus.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuinbTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b IOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cUCTEMaMHU. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne M (QpyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YeJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpsI
OakTepuii M WUCTHI MPOCTEHINUX. 3allUTa y MHOTOKJIETOYHBIX pPaCTCHH.

Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUBI.
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3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HUX NPOWU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYHUTET. Teopus KIOHaNIbHO-celeKTUBHOro mmmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perynsiuuss |y OpraHu3MoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe U peryianus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTJENbI TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbHas peryisanus U SHAOKPUHHAs CUCTEMa YKMBOTHBIX M UYEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOcHUE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHUE MBIIIIbDY,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTECHUI,

((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX JKHMBOTHBIX), «CTpOGHI/Ie TUOPbD),
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«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHuEe IO0XKIEeBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsArymku», «HepBHas — cucrema
npecMblkatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIEKOTTUTAromuX», «HepBHas cuctema yenmoBeka», «Pedaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTpAIMK TOYBEHHOTO ¥ BO3IYIITHOTO MTUTAHUS pPACTCHUH,
pacHieruieHus Kpaxmalia U OeJIKOB 1Moj iecTBreM (hepMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3INYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacCTEHHID.

JlaGoparopHasi pabora «/3ydueHue TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUSD.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrionoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIIETKW, WM TraMmeThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[Ipen3aponsiieBoe pazButue. I'aMeToreHes3 y sKkMBOTHBIX. 11010BBIE KEE3bI.
OO0pazoBaHue 1 pa3BUTHE MOJOBHIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofaoTBOpeHHE U AMOpPHOHATIBLHOE pa3BUTHE KUBOTHBIX. (CrnocoOsI

OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
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NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naeuvix npoodiem dMOPUOIOSUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOneHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OcCoOEHHOCTU JpOOJEHHUS MIEKONUTAIOLUX. 3apOJbIILIEBbIE JIHCTKH
(racTpyssinus). 3akiaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHUE 4YacTell pa3BUBAIONIETOCSA 3apojblla (SMOpPHOHANIbHAS WHIYKLIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK  pPe3yJibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHMOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(aKkTOpOB OKpPYKAIOIIEH CPEJIbI.

Poct u paszButue xuBOTHBIX. I[locTamMOproHansHbId nepuox. llpsimoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHE MPSAMOIO0 M HENPSIMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsIlIMM pOCTa )KUBOTHBIX U yenoBeka. CTaauu nocTIMOPHUOHAIBHOTO Pa3BUTHSA
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m crmopodur. Meiio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpazoBaHWe crmop B IMpolecce Menosa.
['amerorene3 y pacteHuidl. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisILiMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMmoHcTpanuu

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

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OECIONOro
pa3MHOXKeHus», «PasMHOXeHHe XiIamMuaAOMOHaAbD», «Pa3MHOXKEHHE HBIJICHBI»,

«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHHe
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AUIEKIIETKH U crepMmaTo3oujia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«PazBuTtne nArymku», «JIBOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <«JKM3HEHHBIM LHMKI Mxa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHUKpONpPENaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHS JIATYIIKW.

JlabGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOIIpenapaTax.

IIpakTuyeckasi padora «BblsiBICcHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
IMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICHIUX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne @puza, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIC ~ METOJABI  TCHETHKW:  THOPHUIONIOTHYSCKUH,  IIUTOJIOTHYSCKHH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.

Tumodees-PecoBckuii.
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Tabmuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuassi paGora «/Ipozoduna Kak OOBEKT TE€HETHYECKHUX
VCCIIEOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOoH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMYecKrne OCHOBBI
MOHOTUOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanuzupytouiee ckpemuBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMhd. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEEHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neiioTponusi — MHOXKECTBEHHOE JICHCTBHUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TakKe (PU3NOIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.
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Tabmumpst u cxembl: «IlepBblil 1 BTOpoi 3akoHbl Menaens», « Tpetuil 3aKoH
Mennens», «AHanmu3upymoliee CcKpelmuBanue», «HemomHoe IOMUHHUpPOBAaHHEY,
«ClemIeHHOe Hacje0BaHWe IIPU3HAKOB Yy Apo3oduibly, «['eHeThka mojiay,
«Kapuotun uyenoBeka», «Kapuotun apozoduiby, «Kapuotunm —nOTHLBDY,
«MHOXECTBEHHBIN aJlJICIN3M», «B3auMoiericTBHE T€HOB.

O6opynoBaHue: MoOJeIb ISl JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TOKOJICHWS U PACHICIUICHUS TPU3HAKOB, MOJICTb IS
JICMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMH CILEIJICHHOTO HACJEIOBAaHUS MPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIUBaHUA y APO30(PUIBI».

IIpakTnueckass pab6ora  «M3ydueHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUSA Y APO30(PHITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICCTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Ponb cpeasl B (hOpMHUpPOBAHHH
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallHUOHHAS.

KomOunaTuBHasT M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETHYECKOr0 pa3Hoo0pa3us B Mpe/ieiax OJHOr0 BUIA.

MyTtaunroHHass W3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE,

I'CHOMHBIC. CrioHTaHHEBIE " HHAYOHUPOBAHHBIC MyTallHuH. HI[GpHI)Ie u
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nuTora3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPONb  DNUCEHEMUYECKUX (HaKkmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHCcTpaIMuA

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

Tabmuupt u  cxembl: «Buasl  u3meHunmBOCTHY», «MoaudukauoHHas
M3MEHYUBOCTbY, «KoMOrHaTuBHas U3MEHYUBOCTHY, «Menos»,
«OmonoTBopeHuey, «I 'eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaimiin.

O6opynoBaHue: KUBbIE W TepOapHbIe AK3EMIUIIPHl KOMHATHBIX PacCTEHUH,
pucyHkH (doTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHMe BapHallMOHHOTO psga u
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun 4yenosexka. MexayHapoaHas Mporpamma HCCJIEIOBaHUS T€HOMa
yenoBeka. MeTonbpl  M3y4EeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPEAEIEHNE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHNS YelIOBEKa. | €HHbIC B XPOMOCOMHBIC
Oone3HM dYenoBeKa. boJIe3HM C HACIEACTBEHHOW TMPEIpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETUYECKHUX

3a0oeBaHU 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
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KJIEeTKH. [IOHATHE «T€HEeTHYEeCKOro rpy3a». DTUYECKUE ACIEKThl UCCIEIOBAHUN B
001acTy pelakKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKA K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollel cpesl. ['eneTnueckas
MPEAPACTIOIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaMuA

Tabmumpr u cxembl: «Kapuotun uenoBeka», «MeTolbl U3y4eHUS] TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00IeBaHUS YETIOBEKa.

IIpakTn4yeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanus W CelneKUuus. 3apoXkJCHHE CEJNEeKIMM W JOMECTHKALUU.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KyJIbTYPHBIX pacTeHuid. Poib cenexkuuy B CO3ZaHUM COPTOB PACTEHUH U MOPOL
*uBOTHBIX. CopT, mnopoxa, ImITaMM. 3aKOH TIOMOJIOTHYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOTHI.

Metonbl ceneKlMOHHOM padoThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIWUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanue
OPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHIy C TOMOILBIO OICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMil y KyJIbTypPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEIAKTHPOBAHUA U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIOUIOB. BnyrpusuaoBas rUOpUIN3aLIUS.
bnuszkopoacTBeHHOEe — CKpeluuMBaHue, —uiauM  uHOpunuHr.  HepoactBenHoe
CKpelllMBaHue, Wiau ayTOpuauHr. ['erepo3uc um ero mpuuuHbl. VcmonbzoBanue

retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
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MEXBHUI0BBIX THOPUA0B. JIOCTHIKEHNUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3enénas
DeBGONIOYUAY.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX pOAWYCH IS CO3MaHMS  HOBBIX COPTOB M THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JleMoHCTpanun

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «OTnanénnas Tudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKRypceusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCIHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOZEenne. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX

TEXHOJIOTUH. HpOI/IBBOI[CTBO 66HKa, AMHMHOKHMCJIOT 1 BUTAMHWHOB.
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Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTECHUU H
#uBOTHBIX. KpuobGanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
smOpuorene3. lcnonab30BaHHE TarlIOWJOB B CEJIEKIMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEepCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JIMAarHocTuka. MeTaOOJOMHBIN aHalu3, TEHOLEHTPUYECKUU aHajdu3 MpOTeoMa
YeJIOBEKa I OLICHKM COCTOSIHUS €ro 340pOBbs. McIonp30BaHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoummkenepus misg  pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel COueTaHWEM TEXHOJIOTHM TpEXMEpPHOro OMOmMpHHTHHTa U ckaddonaaunara
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM

MIPOU3BOACTBEY, «KiieTouHast uHKEeHEPUs», «I €HHass HUHKEHEPUS».
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JlabopaTtopHnasi padora «/3ydeHue o0beKTOB OMOTEXHOTOTHI.
IpakTnuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.
IKeKypcusi «bHOTEXHONOTMA — BaXXHEWINAs MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE POU3BOACTBO).
11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeACTABJICHUHA B
omosiornu

OomonnoHHass Teopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BotoNUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHAass WM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIONMOHHAS  OuWojorug. 3HaYCHUE
ABOJIIOIIMOHHON T€OpuHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
KroBwe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, 1. K.
benses.

Tabmuet u cxembl: «Cucrema >xkuBoil mpuponbl (o K. Jlunuewo)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUI y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (opm
KanmycThl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI
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[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TEHETHYECKOTO pPa3HooOpa3us M CTPYKTypbl momyssmuil. M3menenue
reHooHJa TOMYJISIMU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHANpaBlieHHbIE H3MEHEHHMS YacTOT aiielied B  Homymauusx. OPQext
OCHOBatelsl. Jgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUEe 2eHemUuecKo2o
pasnoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigha 2eros 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omsAuud  mOMyISIIUA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisgiomMil Qgakrop 3Boaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(nm3pyntuBHbIN). [lonoBoil or6op. Bo3HUMKHOBEHHE M 3BOJIOLUS COLMAIBHOIO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHU y  Opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumeps! npucnocobieHuil y opraHu3mMoB: MOP(GOIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  MoBeldeHuYeckue.  OTHOCHUTEIBHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsiius — kiodeBor (akTop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTHUYECKOe), «MT'HOBEHHOE» (monMmIOnAM3aIKs,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp »BOMIOIMOHHONW OWOJOTMM B pa3padOTKE HAy4YHBIX METOOB

coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
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x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JIBuxyiue
CHJIBI 3BOJIOLUNY, «IDKOJIOTHUECKas H3OJSIUS MOMyJIAUUNA CEBaHCKON (dopenmy,
«l'eorpaduueckass UM30JISAIUS  JTUCTBEHHUIIBI CHUOUPCKOM U JIMCTBEHHUIIBI
naypckoin», «IlomysiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «Popmbl OOpHOBI 33 CYIIECTBOBAHHUEY,
«MHaycTpualIbHBI MenaHu3M», «KuBble nckomaemsie», «IIokpoBHUTENIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTH», «Kpurepuu Buna», «Buupl-nBolHUKN», «CTpyKTypa Buaa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BuA00Opa3zoBaHUE
TpEX BHUIOB JAHJBIIIEHY», «IKOJOTUYECKOE BHJI000pa3oBaHHE BUAOB CHHHUL,
«ITomunnounael pacTeHui», «KamycTHo-peeuHblii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uy4delia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUd OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobreHus  OpraHmsMOB U HX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yibTaThl
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Metonbl  HM3ydeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomgnbie QopMbI U (PUIOTEHETUYECKHE PSAbI
OpTaHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHE GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupabi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
HBONIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapHbsle  opraHbl W aTaBU3Mbl.  MOJEKYISIpPHO-TEHETHYECKHUE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (HUIOT€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmenvl QyHKYUL.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUI PsIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Cteronedansyy,  «Punmoduth»y,  «CemeHHBIC
nanopoTHUKW», «buoreorpaduueckue 30HbI 3emum», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTWUYHBIE OpraHey, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTraHOB U

aTaBU3MOB, KOJUVICKIMHN HACCKOMBIX.
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Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

HaydHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
nancrepmusi. [JloHayuHble peACTaBICHUS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxoskieHue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCCKAs OHBOTIONHSA. AOWOICHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heoprannueckux. Ombir C. Mumnepa u I'. FOpwm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. .
Onapuna, TMoTe3a nepBuyHOro OyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I. Ménnepa. Pubosumsl (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin U Meroasl €€ u3ydeHHs. VIcKommaemble OpPraHMYECKHUE
octatkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHAass U aOCOIIOTHAs
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tanbl opraHmdyeckoil sBomtounu. llosBiIeHHE W 3BOJIIOLUSA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TIPOUCXOKIECHUE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHME CIOPOBBIX pacTeHUW U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHus. I[IpoucxokieHHe BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX

THIIOB. HCpBBIe XOPAOBBIC KNBOTHEIC. Ku3np B BOAC. 3BOJ’IIOI_II/I$I ITIO3BOHOYHBIX.
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[Tpoucxoxnenne amuoOuit u pentuanid. [IporcxoxaeHne MICKONMUTAOMUX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M MEepUoAaM: apxeu, MpoTepo30il,
najgeo3oi, Me3030M, KalHO30il. OOmas xapakTepUCTHKa KJIMMara U
reoJIOrMYeCKnX TmporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoNOUUM», «['€oXpoHOIOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUsS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuity, «PuHnoduUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHorokierounele Bogopociam», «Mxm», «llamoporHukm», «l'ogoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KHUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikarommecs», «lItunpe», «Mnekonuratromme», «Pa3BuThe XuU3HH B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[TAJIEO30MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pey, «Pa3BuTue KU3HU B

KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPaY.
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O6opynoBanue: repbapuy pPACTCHUM pa3IMYHBIX OTMAEIOB, KOJUICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
WUIJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEH,
KOJUICKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAeMbIX, MYJSDKH OPTraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas Jab0oparopHass padora «MoaenupoBaHUE — OIBITOB
Mumtepa—FOpu 1o n3y4eHno abMOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHECHUN B
MePBUYHON aTMocdepe».

JlabopaTopnasi pa6ora «/3yueHue u omucaHuWE MCKONAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OT/ICJIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUH. METO 1B aHTPOTOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKa. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugeTenpCcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHoleHNEe OMOIOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — OOIIHE MPEKU YeI0BEKOOOPA3HBIX 00€3bsH 1

JroJie. ABCTpaJONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBek yMenbli, MepBbie
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W3TOTOBJICHUs OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenmensl  Adpuku. YemoBek TrelmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKAa M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJI JIFOJIEH XOJOJHOTO KiIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISALMSIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PGheKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. [lonarne o pace. bonpmme pacel: eBporneouiHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemsi u myTu paccelieHHs 4eloBeKa IO IUIaHETE.
EnuHcTBO  4yenmoBeyeckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K pa3HbIM YCJIOBHUSIM OKpPY)KAarOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJOTHIO YETOBEKA.

MexauciuruinHapable  MeToAsl B (u3udecko  (OMOJIOTUYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX MOMyJsiuuid. buocouuanbHble HCCIEIOBaHUS MPUPOJBI YETOBEKA.
HccnenoBaHue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Poruncknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeTobl aHTPOIOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CHIIBI aHTPOIIOTEHE3A), « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensli»y, «Yenoek
npsaMoxXoAsaniy, «JlenucoBckuii uenoek» «Heanaepranbubn, «KpoMaHbOHIIBD,

«Hpem(H YCJIOBCKa», «OTamnsl 9BOJIIOIIMH YCIIOBCKA», «Pacwl uenoBekay.
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OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, MPEAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEAKOB dYeNOBEKa, penponaykiuu (pororpadmm) xapTuH C
MUQOJIOTHIECCKUMU U OHOJICHCKUMM CIOKETaMH TPOUCXOXKJICHHUS YeJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yeperna 4YejaoBeKa M uepena IIMMIIAH3€, MOJENIb KHCTH YEJIOBEKAa M KHUCTH
HIMMIIaH3€, MOJICNIA TOpCa MPEIKOB YeJIOBEKa.

JlabopatopHass pabGora «J3ydyeHne O0COOEHHOCTEH CTpOEHUs CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MIPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEI0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIeld cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3aensl u 3amauu
sKoJIoruU. CBsI3b IKOJOTUU C IPYTUMU HAYKaMH.

Metoasl skosioruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHH:
NpUPOJIHBIE W JabopaTopHbie. MojeaupoBaHue B OIKOJOTHMH. MOHHMTOPHHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HauYCHME OKOJOTUYECKUX 3HAHUM Uil YeJIOBEKAa.  JKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUponor. PopMHUpOBaHUE
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTUUYECKON IPAaMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3mensl dkoaorumy, «Metoabl skonorumy, «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CpPeIb.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HCCJIEIOBAHUIN».

Tema 7. Opranusmsl U cpea OOUTAHUSA
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Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHWH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUTHallbHas poOJib CBETA.
doTonepuoau3m.

Temneparypa kak oskonorumdyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuil kK
NOJIEpKaHUI0 BOJHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
ryOMHHAasT  TOANOYBEHHAas, BHYTpUOpraHu3MeHHas.  DU3UMKO-XUMUYECKHe
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennoie Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,

MyTYyajau3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
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B3aMMOJICUCTBUS  (Tommyeckue, ¢opuyeckue, Gdadpudeckue). 3HAYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHWS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHele (QOpPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX DSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapuu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, TepOapuu U
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi padora «BpIABICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3

Pa3HBIX MECT OOHUTaAHU.
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Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MIOITYJISILINH. [Monmynsauus Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUYU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,
BO3pAacTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKkonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JlnHaMuKa momysAnuyA U €€ Perysianua. buoTHYecKnil MOTEHIMAT IMOIMYJISLIHH.
MoaenupoBanve TMHAMHUKHA TOMYJISIIAKA. KpHuBbIEe pOCTa YACIEHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYEecKO Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosormdeckon
Hui. [ToTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosornueckue
VMHBA3UU YYKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. N. XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XaPAKTEPUCTUKU TMOMYJISAIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  Homyjasiquu», «Bo3pacTHble  NHpaMubl
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHuzMamn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoGieHus ceMssH  pacTeHUd K

pacceeHuIo.
39



Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTKpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIC
OJIOKM OpPraHu3MOB B JKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1nenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE TUPaMU/IbI YHCeN, OMOMAacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCHM W HX MPUYUHBI. AHTPOINOIeHHBbIE BO3JEHCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bruopasnoobpasue v nmojaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCeEMbl MOpell U
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpouneHo3. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUNA OpPraHU3MOB B
sKkocuctemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 yHKYUOHUpoBanuu 3kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIUN U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmaus 3aepA3HeHUll pPA3HbIX Munos Ha

Cy60p2aHu3MeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX,
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OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUs.
MeTom010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMoHCcTpaMu

[Toptper: A. [Ix. Tencnn.

Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMaA
HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYIIBI OPraHU3MOB B 3KOcHCTeMe», «KpyroBOpoT BEmIECTB B IKOCHUCTEME,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHYECKask MTUPAMHIA YUCEID,
«IKoJIOTHYECKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOce
noxkapa», «J9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3e», «l[IpumMepsr ypOosKOCHCTEMY.

O6opynoBanue: repdbapuu pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «l3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYypcusi «IKCKYpCHUsl B arpodKOCHCTEMY (HaA MOJI€ WM B TEIJIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyllleCTBOBaJia U3Hb. PazBuTue npeactaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocheps! u e€ cocran. JKuboe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak

rio0abHON PKOCUCTeMBI. J[MHamudeckoe paBHoBecue B Onocdepe. KpyroBopoTst
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BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoaa, a3ota). PUTMUUHOCTE sSIBIEHUN
B Omocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOMUYECKHE JIECA, BBICOKOTOPhA. KilnMaT, pacCTUTENbHBINA U dKUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JleMoHCTpanun

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpOAEH,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBbI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiMmMara.

AHTpOIIOTEHHOE BO3JCMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. Oco0o oxpansembie mnpuponnbie Tepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emyid. OOIME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKUX

KpHU3HUCOB. OcobenHocT COBPCMCHHOI'O KpHU3HCa U €TI0 BCPOATHBIC ITIOCIICACTBHU.
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PazBuTrie METOAOB MOHUTOPUHIA pPA3BUTHUA OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uUCCIe008aHUs nepexooa K pecypcocbepezaioujeii u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no  COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDENHCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCcTpaIMuA

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocheps, «3arps3HeHne 1ouBbl», «llapHukoBbld 3PdekT», «Ocobo
OXpaHseMbIe IPUPOIAHBIE TEPPUTOPUMNY», «MOIEIN YyIPaBIIEMOTO MUPaY.
O6opynoBanue: (ororpaguu OxpaHsSEeMbIX pAaCTEHUM U KUBOTHBIX KpacHoit

kHUrH Poccuiickoit @enepannu, KpacHol KHUTH pervoHa.
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INIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA MNMPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TPOrpaMM CpelHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaIPEAMETHBIE U IIPEIMETHBIC.

B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHUS MPOTPaMMBI 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IrPakIaHCKON MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH
U CAMOONpPEACNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEW M HCTOPUYECKUX TPAAULUN pPa3BUTHA OUOJIOTMYECKOrO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IIPUCYIIMMU CUCTEME
OMOJIOTMYECKOrO0  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4eOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOLIECTBE IMpaBUIaMU U HOPMaMHu
NOBEJICHUSI U CIOCOOCTBYIOT IIpolleccaM CaMONO3HAHUs, CAMOBOCHHUTAHUSA U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEM IMIO3MIUU JIMYHOCTH, IATPUOTH3MA U
YBaXKEHMS K 3aKOHY W IMPABOIOPSAIAKY, YEJOBEKY TPyZa U CTapLIEMy MOKOJIEHHIO,
B3aMMHOTO YBaXXCHUs, OEpEXKHOr0 OTHOIIECHUS K KYyJIbTYpHOMY HACICAUIO U
TPpaAULMSAM MHOTOHAILMOHAIBLHOTO Haponaa Poccuiickon denepauuu, MpUpoOLE U
OKpYXKaroUIen cpelie.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS YyuyeOHoro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIIMXCsl pyKOBOACTBOBATHCS

chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
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OpUMEHTalUWi, T[O3UTHBHBIX BHYTPEHHUX  YOEXIEHHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U ITPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TNPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJBHBIX 3a7ay, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHUBHOI'O
B3aMMOZECHCTBUS JIIOAEH ¢ pasHbIMU YOEXKIECHUSMHU, KyJIbTYPHBIMU HEHHOCTAMHU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

IFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS
yueOHBIX, TIO3HABATENbHBIX U HCCIENOBATENbCKUX 3a/1ay, YBAKUTEIBHOIO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB MpH OOCYKIECHUHU CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJCPKaHUS;

TOTOBHOCTBh K TYMAaHUTAPHOW U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHoy, ropmoctm 3a CBOM KpaW, CBOK PoauHy, CBOM S3BIK U KYJbTYpY,
IIPOIIIOE ¥ HACTOSAIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOILIEHHUE K MTPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJBI,

JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
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CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUHU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYXKEHHMIO M 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaauIUsIMU Hapo 0B Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U peau3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ HHAUBUIAYAIHBHOTO W  KOJUIEKTUBHOTO

0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HU JIIOICH;

46



OCO3HAHUE TMOCIEICTBUI U HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTpEOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPY101t00ue;

TOTOBHOCTh K AKTHUBHOW JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

UHTEpEC K pa3InuHbIM cdepam npodhecCHuOHANbHONU JeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKH IEJIECO00pa3HOEe OTHOIICHHE K NPHUPOJEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCHEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed uxX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HAHUS M YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TMpaBWi  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE

MNOCICACTBUSA NPCAIIPUHNMACMBIX )IGIZCTBHﬁ H IpEaAOTBpalllaTb UX,

47



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHUSI, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JeSITENIbHOCTH IKOJIOTUYECKOM HaMpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON EATEIHLHOCTH SKOJIOTHUECKOM
HaIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHNE S3BIKOBOW M UYWTATENBbCKOW KYJIBTYpbl KaK CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE ClHeuuPuKA OHOJIOTMM Kak HayKd, OCO3HaHUs €€ pOoJu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeOBEKa U
o0IiecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOieM
COXpaHEHUs TPUPOIHOTO PABHOBECHUS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peliaTh PEeCcypCHble  NpPoOJeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II00aJTbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCTIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWUOJIOTHYECKUX 3HAHMM B IEIAX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IPY U3y4YCHUU OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX

HayKax, CIIOCOOHOCTH HCIIOJIb30BAaTh [MOJIy4acMbIC 3HAHUA [JI1 aHaJIn3a ¢
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OOBSICHEHHSI SIBIECHUN OKPYXKAIOIIET0 MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOJTYYEHHs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelIeHus Ipo0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHINBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOTO mpeamera «buomorms»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4arOUIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Karolue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, SIBJICHHE, MPOIIECC,
CHCTeMa, HAy4YHBIH (DaKT, MPUHIIMI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcclieIOBaHWe,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYrue);
yHHUBEpCajbHble YydeOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE,
PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIIMOHATIbHOMN
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOYyYarolIMXCs; CHOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMS W YHUBEpPCAJIbHbIE ydeOHBbIE JEHCTBUS B
MMO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CPEAHETO0 OOIIEro
oOpazoBanuss y oOydvaromerocs OyayT chOpPMHPOBAHBI — TO3HABATEIHHBIC
yHHUBEpCaJbHble yueOHbIE JeHCTBHS, KOMMYHHUKAaTUBHbIE YHUBEPCAIbHBIC yUeOHbIC
NEHCTBUS, PETYISATUBHBIE YHUBEpPCANIbHBIE Y4YeOHbIE JIEHCTBUS, COBMECTHAs

ACATCIBbHOCTD.
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MeTtanpeameTHble pe3ynbTaTbl OCBOCHHSI TMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOTHYeCKHE EHCTBHUS:

CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJacCU(pUKAIMU, 0000IIEeHUS ), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh LETu JeATEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUH HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C ITOCTABICHHBIMU 1EISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SIBJICHHI
YKABOW MPUPOJBI;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeactBa IS peACTaBICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  Pa3HOTO  poJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBAaTb KPCATUBHOC MBIIIJICHHUC IIPHU PCIHICHUHN KU3HCHHBIX HpO6HeM.
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2) 6a30BbIe HCCIIe0BATEIbCKHE IeCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh pa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(dbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTb U (HOpPMyJIHpOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBISATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBIISTh LEJIECHANPABICHHBIA MMOUCK MEPEeHOCca CPEICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIbHbBIE MOJIXOJbl U pEUICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro

nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
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CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHeTe), aHaIM3UpPOBATh
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOIUMOM JIJIs BBITOTHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMANbHYI0  (GOpMy  TPEACTABICHUS
ouonornyeckor uHbopmaiuu (cxembl, rpaduKky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4yeCTBE CpeAcTBa Npu paboTe C
Ovonornyeckod MHPOpMaLUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WHOOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMMU:

1) o6menmne:

OCYIICCTBIIATH KOMMYHHUKAIIMHA BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJ1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIHHO BBITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3UIIMHA JAPYTMX yYaCTHHUKOB
JIAaJioTra WK IUCKYCCUN);

pacno3HaBaTh HEBepOaTbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,

YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;
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BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUS PYTUX JIOJICH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh ¥ HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEH KaX/10T0 4jieHa KOJIIEKTHBA;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4ETOM MHEHMH y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa M KaXKIOTO yYaCTHUKA KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OgilaieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMH 1€ CTBUSIMH:

1) camoopranm3anusi:

UCIIOJIb30BaTh OHMOJIOTHYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pEIICHUs B )KU3HEHHBIX M YIEOHBIX CHUTYAIUIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,

CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;
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CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIHbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIEHUS MpoOsiieMbl C  Y4ETOM
HUMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsM;

pacIMpATh pAMKH Y4EOHOTO MPEeAMETA HA OCHOBE JIMYHBIX MPEIITOYTECHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJbTYPHBII YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBbHON  pedieKCHUd KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM NJIsi OLEHKU CUTYyalluu, BbIOOpA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpU aHAJM3€ pe3yibTaToB
NEeATEIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKY;
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pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTr0O YEJIOBEKa.
HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydeHust  oOydaromuxcss  Ouonorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUH HAYyYHbIC 3HAHUSI, YMEHUS U CTIOCOOBI JEHCTBUH 110
OCBOEHUIO, MHTEPIPETAIIMN U MpeoOpa30BaHUIO 3HAHHM, BUABI JIEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cUTyalnusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI 110
roJam U3y4eHHs.

[TpenmeTHbIE pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
KJacce NOJDKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MeCT€ U poJu OHOJIOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B
NO3HAHWM  3aKOHOB NPUPOAbl M  pEUIEHUU MNpoOJieM  PalUMOHAIBHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroime OHWOJIOTMYECKUe TEPMUHBI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHrtpax
MHOTOO0Opa3usi ¥ NPOUCXOXKACHUS  KYJIbTYPHBIX  PACT€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJICHUSI, YUCTOThI TaMeT,
He3aBucuMoro HaciegoBanuss [.  Menzaens, TOMOJIOTMYECKUX PSJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBI

(KOMIUIEMEHTapHOCTH);
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BJIaJICHHE OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACITATH CYLUICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HENEITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BEIIECTB (METa0OIM3M), MPEBPAILIEHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHS,
pPa3sMHOKCHUS,  WHAMBHUIYaJIbHOTO  Pa3BUTHA  oOpraHu3Ma  (OHTOTEHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpPraHOMJAMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH W WX (QYHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GYHKIASIMH, MEKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY OSTallaMH
oOMEHa BEIIECTB, dTarlaM KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYHUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIhCTBA POJCTBA OPraHMU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISIBISTH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh

BBIBOABI U ITPOTHO3bI HA OCHOBAHHWH ITOJIYUYCHHBIX PE3YJIbTATOB,
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YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PaOOTHI, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJIYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacCTBOBaTh B Yy4e€OHO-UCCIIEIOBATEIbCKONW paboTe Mo OHOJIOTHH,
AKOJIOTMM W MEAUIMHE, NMPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(EpEeHIINSIX;

YMEHHUE OIICHMBATh ATUYECKUE AacHeKThl COBPEMEHHBIX HCCIEJOBAHUM B
obnmacti  OWONOTMM M MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/IaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHaIbHON
JEATEIIbBHOCTH B 00JIacTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBINIICHHOCTH, YTIYyOJIATh MMO3HABATEIIbHBIN
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu 1
MPOJOJDKEHNE  OMOJOTHYeCKOro 00pa3oBaHMs B OpraHU3alUsaX CpPEIHETo
PO eCCHOHATIBHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUICHWH BOIMPOCOB PAIIMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B

pa3BUTHE OUOJIOTUH;
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YMEHHUE BJIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHWUW, KOTOpas BKIIOYAET
OTpECICHUS] W TIOHMMAaHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OMOJOTHICCKUX
TEPMUHOB M TOHATUN (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOrHYECKUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs SBOJIOIHH ), YICHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBomtonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apogsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruu), rumnoresbl (rumoresa «mupa PHK» V.
['unGepra);

YyMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMHW  HAyYHOTO  IIO3HAHUA,
UCITIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBIICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHU B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU: BHJIOB, OHMOTCOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, NBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONATPUYECKOTO u CUMITIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMOKYIITUX CHJI SBOJIONUN Ha T€HO(POH]T TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHMs, YepelOBaHUs HapaBIICHUN
HBOJTIOIMH, KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aWMOCBS3M MEXAYy MPOIECCAaMU DBOJOIUH,
JBIDKYIIUMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATH  OTJIMUMTEIbHBIC  TPU3HAKM  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX

CUCTCMATUYCCKUX I'PYIIII, B3AMMOCBA3U OPraHU3MOB U CPCAbI O6I/ITaHI/I$I, CAHNHCTBA
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YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIEyEeMbIMU OHOJIOTMYECKUMH MIPOIIECCAaMH U SBIICHUSIMU, I€TaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIMIOIHATH J1a00paTOpHbIE M TMPAKTHYECKHE palbOTHI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3yNIbTaThl U €NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJIOoruH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJIMYHO  TOPEICTaBIATh  MOJYYEHHBbIE  PEe3ysbTaThl Ha  YYEHHMYECKHX
KOH(epeHIusX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HHU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpallleHus
ri100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodecCHoHaTbHON
JeSTEIbHOCTH B 001acT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHUS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIBCKOTO XO3MHCTBA, IHIIEBOU
IPOMBIIIJIEHHOCTH, YIUIYOJIATh I103HAaBAaTEIbHBIH MHTEpEC, HANpaBICHHbIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOINEW mpodeccun U MPOJIOJDKCHHE
OMOJIOrMYECKOro 00pa3oBaHus B OpPraHU3aLUsAX CPEAHEro Mpo(ecCUOHAIBHOIO U

BBICIIIETO0 0Opa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosuuecTBo yacos
Ne HauMeHoBaHMe pa3aesioB U JaekTpoHHbIe (uMdpoBbBIE)
Konrpoasnsie IIpakTruyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTesibHbIE PeCypPChl
padoThI padoThI
1 buosnorus xak Hayka 1 https://resh.edu.ru/subject/5/10/
KuBpie cucreMbl W UX _
2 2 https://resh.edu.ru/subject/5/10/
M3y4YCHUE
3 buonorus kietkn 2 0.5 https://resh.edu.ru/subject/5/10/
XAMHUYECKAasT ~ OpTraHU3aLUs _
4 10 1 https://resh.edu.ru/subject/5/10/
KIJIETKU
Crpoenne u  GyHKIUHU _
5 8 1 2 https://resh.edu.ru/subject/5/10/
KIJIETKHU
O0MeH BEILICCTB u
6 npeBpaiieHue dHeprum B9 1 https://resh.edu.ru/subject/5/10/
KIJIETKE
7 Hacnencreennast 9 0.5 https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

uHbopMaIus U peanu3anus

€€ B KJIETKE

8 YKY3HEHHBIN IUKIT KJIETKU 6 1 1 https://resh.edu.ru/subject/5/10/
CrpoeHnue 51 byHKIIIU ]

9 17 15 https://resh.edu.ru/subject/5/10/
OpraHu3MOB
PazMHOXeHHE W pa3BUTHE _

10 8 1 15 https://resh.edu.ru/subject/5/10/
OpraHu3mMoB
I'enetuka — Hayka o0

11 HACJIEACTBEHHOCTH u 2 0.5 https://resh.edu.ru/subject/5/10/
N3MCHUYUBOCTHU OpI‘aHI/ISMOB
3aKOHOMEPHOCTH _

12 10 1 https://resh.edu.ru/subject/5/10/
HaACJICACTBCHHOCTH
3aKOHOMEpPHOCTHU _

13 6 1 https://resh.edu.ru/subject/5/10/
N3MCHUYUBOCTHU

14 ['eHeTnKa yenoBeka 3 1 0.5 https://resh.edu.ru/subject/5/10/

15 Cenekius OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
buorexnonorus " _

16 4 1 https://resh.edu.ru/subject/5/10/

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

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

102

62

13




11 KJIACC

KoaunuecTrBo uacoB

Ne HaumeHoBanue pa3ie/ioB u JuiekTpoHHbIe (uUGpOBbIE)
Kontpoabubie IIpakTuueckue
n/n TeM IPOrpamMMbl Bceero oOpa3oBaresibHbIE PeCypPChI
padoThI padoThI

3apoXJicHHUEe U Pa3BUTHUE

1 SBOJIIOIMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MPEJCTaBICHUI B OMOJIOTHHI
MukposBosonust U €€ ]

2 14 1 2 https://resh.edu.ru/subject/5/11/
pe3yJIbTaThl
Makpo3BoJronus u ee )

3 6 https://resh.edu.ru/subject/5/11/
pe3yJbTaThl
[IpoucxoxaeHne u pa3BUTHE _

4 15 1 15 https://resh.edu.ru/subject/5/11/
’KU3HHU Ha 3emiie
[IpoucxoxaeHue 4denoBeka — .

5 10 1 1 https://resh.edu.ru/subject/5/11/
AHTPOIIOTEHE3
Okoyorusi — Hayka O _

6 3 0.5 https://resh.edu.ru/subject/5/11/
B3aUMOOTHOIIEHUIX
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

OpraHu3MoB u
HaJJOPraHu3MCHHBIX CHCTCM

C OKpYXaruien cpenou

Opranusmel 151 cpena _

7 9 15 https://resh.edu.ru/subject/5/11/
oOuTaHus
3KOJIOFI/I}I BHU 0B J51 .

8 5 9 0.5 https://resh.edu.ru/subject/5/11/
HOHYJ'IHHI/II/I
OKosorus COOOIIECTB. _

9 12 0.5 https://resh.edu.ru/subject/5/11/
DKOJIOTHYECKUE CUCTEMEI
buochepa — rnobanbHas _

10 6 https://resh.edu.ru/subject/5/11/
OKOCHUCTEMA
YenoBek U OKpyxaromas )

11 6 https://resh.edu.ru/subject/5/11/
cpena

12 PesepBHoe Bpems 8

OBIHIEE KOJIMYECTBO YACOB

102 7.5

[10 TTPOTPAMME
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBo yacon
DJIEKTPOHHBIE uudgpoBbie
n/ Tema ypoka Bcer KoHTpoJbH IIpakTHyeck
oOpa3oBare/ibHbIE PeCypChl
1 0 ble padoThI He padoThbl
buomnorus KaK
KOMIUIEKCHAsI HayKa Poccniickast 351eKTpOHHAs MIKOIa
1 u KaK gacth 1 https://resh.edu.ru/subject/lesson/3827/start/11
COBPEMEHHOTO 8940/
obmiecTBa
bu6mmoreka IJOK
JKuBble CHCTEMBI M
2 1 https://m.edso0.ru/863e6122
X CBOWCTBA
https://m.edsoo.ru/863e632a
YpoBHEBast
3 opraHu3aius >KuBbIX 1
CHUCTEM
Hcropus OTKpeITUSA U
4 1 bubmmroreka LIOK https://m.edso0.ru/863e6e88
U3YyUYCHUSA  KIIETKU.
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https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6e88

Knerounas teopus

MeTtonabl
MOJIEKYJIAPHOHU 151
KJIETOYHOM
OMOJIOTHUHU.
[IpakTueckas
pabora «M3yueHue
METOJI0OB KIJIETOYHOMN
OouoJsioruu
(xpomarorpadus,
anekTpodopes,
muddepeHuranbHoe
HeHTpUyTrupoBaHUE
, [TLTP)»
XUMHUYECKAN COCTaB
KJIETKU
MunepasnbHbie

BCIICCTBA KIICTKHU, UX

Ononoruyeckas poJb

bubmoreka IIOK
https://m.edso00.ru/863e6122

0.5

bubmoreka IIOK
https://m.edsoo.ru/863e674e

Poccuiickas 3nekTpoHHas mkosa
https://resh.edu.ru/subject/lesson/5397/main/28
3874/
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/

Opranuueckue

Poccuiickas 35mekTpoHHAas mIKoJIa

8 BeIeCTBA KIETKH — https://resh.edu.ru/subject/lesson/5397/main/28
JIATINTBI 3874/
Oprannueckue Poccniickast 351eKTpOHHAs KO
9 BeIeCTBA KIETKH — https://resh.edu.ru/subject/lesson/5397/main/28
YTJICBOJIBI 3874/
Oprannueckue
BEILIECTBA KJIETKU —
OeJKu.
JlabopaTtopHas
10 pabora 0.5
«OOHapyxeHHe
O€JIKOB C IMOMOIIbIO
KaueCTBEHHBIX
peaKLui»
CgolicTBa, Poccuiickas 3nekTpoHHas mkoia
11 knaccuukanus — u https://resh.edu.ru/subject/lesson/3840/start/16
byHKIIUN OCITKOB 3096/
12 HyxnenHoBeie 0.5 Pocculickas 351eKTpoHHas 1IKOJIA
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https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/5397/main/283874/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

kuciotel. JHK wu
PHK. JlaGopaTopnas
pabora
«MccnenoBanue
HYKJICMHOBBIX

KHCJIOT, BBIACIICHHBIX

https://resh.edu.ru/subject/lesson/3840/start/16
3096/

13

14

u3 KJIETOK
Pa3ITMIHBIX
OpraHU3MOB»
Ctpoenue u

(dbyHKIIUN ATO.
HApyrue
HykjeosuaTpudocha

Tbl (HTD)

CexBeHUpOBaHUE
JIHK. Metoabl
T€HOMMKH,
TPAHCKPUIITOMUKH,

MIPOTEOMUKHU

Pocculickas 351eKTpoHHAs IKOJIa
https://resh.edu.ru/subject/lesson/3840/start/16
3096/
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https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

15

16

MeTtonabl
CTPYKTYPHOU
OMoJI0run

Tumnel KJICTOK.
IIpokapuoTnueckas

KJICTKa

Pocculickas 351eKTpoOHHAs IKOJIa
https://resh.edu.ru/subject/lesson/5383/start/15
3371/

17

18

Crpoenue
AYKAPUOTHYECKOMN
KJIETKHU.
[IpakTnueckas
pabora «M3yueHue
CBOWCTB  KJIETOYHOU

MeMOpaHb»

IToBepXHOCTHBIN

alIiapar KJICTKH

0.5

19

OnHomemMOpaHHbBIE
OpraHoubl  KJETKH.
IIpakTnueckas

pabora  «/3yuenue

0.5
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https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

JABHIKCHMUS

OUTOIIIa3Mbl B

PACTUTCIIbHBIX

KJIICTKax»

20

21

22

[ToryaBTOHOMHBIE
OpTaHOWJBI KJICTKH:
MUTOXOHJIPHH,
TJIACTHUIBI.
JlaGoparopHas
pabora

«HccnenoBanue

IJ1asmMoJIn3a )41

ACIIIIa3MOJIN3a B

PACTUTCIIbHBIX

KIICTKax»

HememOpanHsbie

OpraHoruabl KICTKH

Ctpoenue "

0.5

Pocculickas 351eKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5383/start/15
3371/

Poccuiickas 3nekTpoHHas mKoia
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https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/

byHKIUN spa. https://resh.edu.ru/subject/lesson/3847/start/86
:KOHTpOHBHaHpa6OTa lﬁ[
CpaBHuTENBHAA
XapaKTepUCTHKa
KIJIICTOK 9YKapHuorT.
bubmoreka IIOK
JlabopaTtopHas
23 0.5 https://m.edsoo.ru/863e6ff0
pabora «M3yueHue
https://m.edso00.ru/863e716¢
CTpOCHUA KIICTOK
pa3INIHBIX
OpraHu3mMoB»
AccuMmianus u
JUCCUMUJIISLIS —
IBE CTOPOHEI
Merabonuzma. Tumbl Pocculickas 351eKTpOHHAs 1IKOJIa
24 oOMeHa BEIIICCTB. https://resh.edu.ru/subject/lesson/3917/start/46
JlaGopaTopHas 777/

pabora «/3yuenue
KaTaJIMTUYECKOU

AKTUBHOCTH
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https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

25

26

27

dbepMeHTOB (Ha
npUMepe  aMHJIa3b

WJIU KaTajas3bl)»

PepMEHTATUBHBIN
XapakTep  peakuuiu
KJIETOYHOTO
MeTaboJIu3Ma.
JlabopaTtopHas
pabora «M3yueHue
(hepMEHTaTUBHOT'O
pacIeryieHHs
Mepokcuaa BoAOpoOIa
B PACTUTEIBHBIX U

KUBOTHBIX KIIETKAX»
benku-aktusartopsl u
OCJIKN-UHTUOUTOPHI

ABTOTpOQHBIA  THII

o0OMeHa BEIECTB

0.5

bubmoreka LIOK https://m.edsoo.ru/863e6b72

28

dortocunTes

bubmmnoreka LIOK https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98

29

30

31

32

XEeMOCHHTES.
JlaGopartopHas
pabora «CpaBHeHue
TIPOIIECCOB
dboTocuHTE3a u

XCMOCHHTC3a»

AHa3poOHbIe
opranusmbl.  Bumbl
OpoKeHUs.
JlabopaTopHas
pabota «CpaBHEeHHE
MIPOIIECCOB
OpOKeHUsI u
TIBIXAHUSD)
AspoOHBbIe
OpPTraHu3MBbl.  JTaIlbl
AYHEPTEeTUYECKOTO

oOMeHa

DHeprus

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e7¢98

bubmuorexa I{OK https://m.edsoo.ru/863e766¢
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c

MeMOpaHHOTO
rpajrcHTa

npoToHOB.  CuHTE3
ATO: paboTta

nporoHHon  ATO-

CHUHTA3hbI
Pocculickas 351eKTpOHHAs IKOJIa
Peakiun _
33 https://resh.edu.ru/subject/lesson/5352/start/29
MAaTPpHUYHOI'O CHHTC3a
5780/
Tpanckpunus  — Poccniickast 351eKTpOHHAs KO
34 MaTPUYHBIA  CHHTE3 https://resh.edu.ru/subject/lesson/5352/start/29
PHK 5780/
Pocculickast 351eKTpOHHAs IKOJIa
Tpancisiiuas u = €€ ]
35 https://resh.edu.ru/subject/lesson/5352/start/29
OTallbl
5780/
Koauposanne
aMUHOKHMCIIOT. Poib
36

pubocom B

OuoCHHTE3E O€EJIKa
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https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/

37

38

39

40

Opranuzanus
reHoMa y MPOKapUOT
1 DYKapHuoT
MonexkynspHbie
MEXaHU3MBbI
AKCIIPECCUU TEHOB Yy
AYKapUOT

Bupycsl —
BHEKJICTOYHbBIC
GopMBl  KU3HM U
o0JIMraTHBIC
Mapa3uThl.
[IpakTnueckas
pabora «Co3maHue

MOJIEJIA BUpYyCa»

BupycHsblie
3a0o0seBaHus
YeJ0BeKa,

JKHNBOTHBIX,

0.5

Pocculickas 351eKTpoHHAs IKOJIa
https://resh.edu.ru/subject/lesson/3939/start/10
5165/
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https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/

41

42

pacTeHuu
HanorexHonornu B
OHoJIOTHH U
MEIUITNHE
JKu3HEHHBI LUK

KIJICTKH

Poccuiickas 3mekTpoHHas mIKoia
https://resh.edu.ru/subject/lesson/3939/start/10
5165/

43

MarpuuHblii CHUHTE3

JTHK

44

XPpOMOCOMBI.
JlabopaTopHas
pabora «M3yueHue
XpOMOCOM Ha
TOTOBBIX

MUKpOITpenapaTax

0.5

45

JleneHue KIETKU —

MHUTO3

Pocculickas 351eKTpoHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3927/start/10
5895/

46

Twuner KJIETOK.

0.5
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https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

Kapuokunes u
[IUTOKUHE3.
JIaGoparopHas
paboTta
«Habnronenue
MHUTO32 B KJIETKax
KOHYMKA  KOpelIKa
ayka (Ha TOTOBBIX

MUKpOITpenaparax)»

Perymsuus

JKHU3HCHHOI0O IHKJIa

47
KJIETOK.
KontponbHas pabota
Opranusm Kak
48
€AMHOE LIEeTI0e
Tkanu pacTeHUN.
JlaGoparopHas
49 P 0.5

pabora «/3yuenue

TKaHEW PacTECHUI»
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50

51

TkaHU >KUBOTHBIX U
YeJIoBeKa.
JIaGoparopHas
pabora  «M3yuyeHne

TKaHEN YKUBOTHBIX)

Opranbl.  Cucremsl
OpTaHOB.
JlabopaTtopHas
pabora «M3yueHue
OpPraHOB IIBETKOBOTO

pacTeHus»

0.5

0.5

52

53

Ornopa Tena
OpraHu3MOB
JBu>xeHue

OpPraHU3MOB

54

IIutanue

OpTaHU3MOB

55

IIutanue

ITO3BOHOYHEBIX

78




56

KHNBOTHBIX.
HI/IHIeBapI/ITCJII)HaSI

CHUCTCMA YCJIOBCKaA

JlpIxanue

OpraHu3MoB

57

Jlprxanue
MMO3BOHOYHBIX
YKUBOTHBIX u

YCJIOBCKaA

58

59

TpaHcnopt BelIeCTB

y OpraHu3MoB

Kposenocnas
cucrema
ITI03BOHOYHBIX
KUBOTHBIX u

YCJIOBCKaA

60

Brigenenue y

OpTaHU3MOB

79




61

3amura y

OpraHu3mMoB

62

63

NvmmyHHass cucrema
yeJI0BeKa
Paznpaxxumocts u

perymsnus y

OPTaHU3MOB

64

65

66

I'ymopanbHas
peryJsanus u
OHJOKpPUHHAS
CUCTEMA IKUBOTHBIX
Y YeJoBeKa

dopMbl
Pa3sMHOKEHUS
OpraHu3MOB
ITomoBoe

pa3MHOXXEHUE

Pocculickas 351eKTpOHHAs IKOJIa
https://resh.edu.ru/subject/lesson/5359/start/27
0999/

67

Meiios

Poccuiickast 35ieKTpOHHAs IIKOJIa

80



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

https://resh.edu.ru/subject/lesson/3927/start/10
5895/

I'ameTtoreues.
Oo6pazoBanue u

Pa3BUTHUC ITIOJIOBBIX

KJIETOK. Pocculickas 351eKTpOHHAs IKOJIa
68 JlaboparopHas 0.5 https://resh.edu.ru/subject/lesson/3927/start/10
pabora «M3yueHue 5895/
CTPOCHHUA IIOJIOBBIX
KIICTOK Ha TOTOBBIX
MHUKpOITpenapaTax
NnupuBunyanbHOE
pa3BUTHE Pocculickas 351eKTpoHHAs IKOJIa
69 OpPTraHU3MOB — https://resh.edu.ru/subject/lesson/5630/start/13
OHTOT'EHE3. 2920/
KontponbsHas pabota
3akiiaika OpraHoB U
70 TKaHei u3 1 bubmuoreka ITOK https://m.edso00.ru/863e8436
3apOAbIIICBbIX

81



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://m.edsoo.ru/863e8436

71

72

73

JIUCTKOB

Poct wu pa3Burue
KUBOTHBIX.
JlabopaTopHas
pabota «BplsiBIeHUE
MIPU3HAKOB CXOJICTBA
3apoIbIIIeH
MTO3BOHOYHBIX

ZKHUBOTHBIX»

Pazmuoxenue 151
pa3BUTHE PACTEHUM.
JlabopaTopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXEHUS

BBICIIIUX PACTECHUIN

Hctopus
CTaHOBJICHHUS U

pPa3sBUTHA T CHCTUKU

0.5

0.5

Pocculickas 351eKTpoOHHAs IKOJIa
https://resh.edu.ru/subject/lesson/5385/start/11
9865/

Pocculickast 351eKTpOHHAs IKOJIa
https://resh.edu.ru/subject/lesson/5385/start/11
9865/

82



https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/

74

75

KaK HayKH

OCHOBHBIC TOHSATHUS

U CHMBOJIBI
TCHETHKHU.
JlaGopartopHas

pabota «JIpo3oduna
KakK 00BEKT
TeHETHYECKUX

HUCCJICIOBAHUI)

3aKOHOMEPHOCTH
HACJIEI0OBAHMUS
IIPU3HAKOB.
Monorubpuanoe
CKpELIMBaHHUE.
IIpakTnueckas
pabora "U3yuenue
pE3yNbTaTOB
MOHOTHOPHUIHOTO

CKpeLIMBaHUs y

0.5 bu6mmorexa IHOK https://m.edso0.ru/863e8612

Pocculickas 351eKTpoHHAs IKOJIa
0.5 https://resh.edu.ru/subject/lesson/5386/start/30
1065/

83



https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

76

1po30¢uibr"

[{uTonoruueckue
OCHOBBI
MOHOTHOPHIHOTO

CKpCIIUBAHUA

77

AHanu3upymoliee
CKpeEIllUBaHUE.
Henonnoe

AOMHHHUPOBAHHC

78

79

HurubpuaHoe
CKpelIuBaHue.

[IpakTrueckas

pabora «M3yueHue

pE3yNbTaTOB
JTUTHOPHUIHOTO
CKpeIIMBaHUs

TPO30(UITBI

[uromornueckue

OCHOBBI

y

0.5

Pocculickas 351eKTpoHHAs IKOJIa
https://resh.edu.ru/subject/lesson/4725/start/10
7947/

84



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/

JTUTHOPHUIHOTO

CKpCIIUBAHUA

80

CoemsieHHOE
HacCJICIOBAHHE

IMPU3HAKOB

Poccuiickas 3nekTpoHHas mIKoa
https://resh.edu.ru/subject/lesson/4755/start/11
8828/

81

82

83

XpomMoCcoOMHas
Teopus
HacCJIEACTBEHHOCTH
I'eneTnka nmomna
I'enotun Kak

OeJIOCTHaA CUCTCMaA

bubmuorexa I{OK https://m.edsoo.ru/863e8c60

84

85

I'enernueckui
KOHTPOJIb  Pa3BUTHS
pacTeHui,
’KUBOTHBIX u

YCJIOBCKA

N3MeHunBOCTE

MPU3HAKOB. Bungsl

Poccuiickas 3nekTpoHHas mkosa

https://resh.edu.ru/subject/lesson/5387/start/17

85



https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5387/start/17435/

86

N3MCHYHUBOCTHU

MoaudukanroHHas

N3MCHYHUBOCTD

435/

87

88

Bapuaunonubeii psia
51 BapHUallMOHHAS
KpUBasl.
JIabopaTopHas
pabota
«HccnenoBanue
3aKOHOMEPHOCTEN

MO U (DUKAITMOHHON
M3MEHYUBOCTH.
[TocTtpoenue
BAPHUALIMOHHOIO Psaa
51 BAPUALMOHHOU
KPUBOW»
I'enoTunuueckas
W3MEHYUBOCTb.

KomOuHaTuBHas

0.5

86




89

HN3MCHYHUBOCTD

MyraunoHHas
U3MEHYUBOCTb.
[IpakTueckas
pabora «Mytanuu y
JPO30(UITBI (Ha
TOTOBBIX

MUKpOITpenaparax)»

0.5

90

91

3aKOHOMEpPHOCTHU
MYTaIMOHHOTO
npoiiecca.
OnUreHeTuka u

SIMUTICHOMMHKA

I'eneTnka 4egoBeKa.
[IpakTrueckas
pabota
«CocTaBiieHHE u
aHaJu3

POIOCIOBHOW

0.5

Poccuiickas 3nekTpoHHas mkosa
https://resh.edu.ru/subject/lesson/3653/start/47
180/
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https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

92

93

94

MeTtonabl
MEIUIIMHCKON

I'CHCTHUKU

3HaueHue
MEIUIIMHCKON
Te€HETUKHU B
MpeNOTBpAIlCHUN |
JICYCHUH
FeHETHYECKUX
3a00JIeBaHUI
YyeJI0BeKa.

KoHntposnbHas paborta

OCHOBHBIEC TIOHATHS
CEJIEKIIUH.
JlabopartopHas
pabora «/3yuenue
COPTOB KYJIBTYPHBIX
pacTeHuld U I0pOoJ

JOMAITHUX

0.5

Poccuiickas 3nekTpoHHas mkosa
https://resh.edu.ru/subject/lesson/3861/start/29
5751/

88



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/

95

KHNBOTHBIX»

MeTtonabl
CEJIEKIIMOHHOM
paboTHI.
JlaGopartopHas
pabora «M3yueHue
METOJIOB  CEJIEKIIUU

pacTeHu»

0.5

96

JlocTrkeHus
CEJIEKIIMM PACTECHUM
u KUBOTHBIX.
[IpakTnueckas
pabora «lIpuBuBkKa

pacTeHui»

97

Coxpanenue,
H3y4YCHUE u
HCITOJT30BaHNE

IT'CHCTHYCCKUX

pecypcoB

89




98

buorexHonmorus kak
HaykKa M  OTpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabora «/3yuenue
O0OBEKTOB

OHMOTEXHOJIOTUI

0.5

99

OCHOBHBIE
HaIpaBJICHUS
CUHTETUYECKOU

ouoJIoruu

100

101

XpomMoCcoOMHas u

TeHHast UH)XCHEPUS
MeaunuHCKHuE
OHMOTEXHOJIOTHH.

KoHntposnbHas paborta

bubmmoreka LIOK https://m.edsoo.ru/863e9336

102

PesepBHbIit YPOK.
[ToBTOpEHUE,

000011IeHHE,

90



https://m.edsoo.ru/863e9336

CHUCTCMAaTHU3al s

3HAHUU

OBIIEE KOJIMYECTBO
YACOB [10
[TPOI'PAMME

102

135

91




11 KJIACC

Ne KosnyecTBO 4acoB
DJIeKTPOHHbIE undpoBbie
n/  Tema ypoka Bcer KonTpouabh IIpakTHUeck
oOpa3oBarejibHbIE PeCypChl
1 0 ble padoThI ue padoThl
Pocculickast 2JIeKTpOHHAs IIKOJIa
IBOIIOIMOHHASA _
1 1 https://resh.edu.ru/subject/lesson/5393/start/13
teopus Y. JlapsunHa
1997/
JIBrkymue — CUIIbl Poccniickas anekTpoHHas mkomia
2 ABOJIIOIIMK BHIIOB 0 1 https://resh.edu.ru/subject/lesson/5388/main/17
Y. lapBuny 613/
boprba 3a
CYIIIECTBOBAHMUE,
3 €CTECTBCHHBIN u 1
HWCKYCCTBEHHBIN
oTOOp
dopMupoBaHue Pocculickas 35ekTpoHHas mkosa
4 CUHTETHYCCKOM 1 https://resh.edu.ru/subject/lesson/5393/start/13

TCOPHUH SBOJIIOLIUA

1997/

92



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/

OTansl
SBOJIIOIIMOHHOTO
mporiecca:
MUKPODBOJIIOIUS |

MaKpPOIBOJIFOIIHSI

[Tonynsamus —

AJIEMEHTapHAs

CAHNHHUIIAa 5BOJIIOITNHN

Poccuiickas 3nekTpoHHas mKoa
https://resh.edu.ru/subject/lesson/5393/start/13
1997/

3akoH
TCHETHYECKOTO
paBHOBECHS JIx.
Xapnu, B.
Baiin6epra.
JlabopaTopHas

pabota «BrisiBIeHUE

W3MEHYHUBOCTH y
ocobei OJTHOTO
BHUIA»
DJleMEHTapHbIE

0.5

bubmuotexa LIOK https://m.edsoo.ru/863eac2c
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https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://m.edsoo.ru/863eac2c

(aKTOpBI SBOIIOLUHU

Dddexr

OCHOBATCJLA.

Dddext

OYTBIJIOYHOTO

TOPJIBIIIKA

10

11

Murpanumn.
N3onsunn
MIOITYJISALIUM:
reorpaduyeckas,

ouoJioruyeckas

EcrecTBeHHbIN
oTOOp —
HaIpaBJISIIOIINAN

(hakTOp IBOJIOINH

Pocculickas 35ekTpoHHAas 1Ko
https://resh.edu.ru/subject/lesson/5389/start/10
7051/

12

ITonoBoit oT6op

13

[TpucmocobneHHOCT
b OPraHu3MOB Kak

pe3ynbTar

0.5

Pocculickas 35ekTpoHHas mkosa
https://resh.edu.ru/subject/lesson/5390/start/29
5809/
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https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/

MUKPOIBOJTIOIIH.
JlaGopartopHas
pabora «M3ydenue
apomopdo30B u
150105 (0 X: D V0000207
pacTeHui

KHNBOTHBIX»

14

[Ipumepsr
MIPUCIIOCOOICHUN Y
OpraHU3MOB:
MOP(OJIOTHUECKHE,
(du3noIoruyecKue,
OMOXMMUYECKHE,
MOBE/ICHYECKHE.
JlabopaTopHas
pabota
«IIpucnocobnenus
OpraHU3MOB H WX

OTHOCUTCIIbHAas1

0.5

95




15

11eJIeCO00Pa3HOCTh
Bun, ero kpurepun
U CTPYKTYypa.
JlabopaTopHas

pabora «CpaBHeHUE
BUJIOB o
MOpP(hOIOTHUYECKOMY

KPUTEPHUIO»

0.5

Pocculickas 35exkTpoHHas mkosa
https://resh.edu.ru/subject/lesson/4949/start/11
9943/

16

Crpykrypa BHIa

17

18

19

BunoobpaszoBanue
KaK pe3ynbTar

MHUKPO3BOJIOINHA

CBs3b
MHKPOIBOJIIOIIUA U1

SIUAEMUAOIOT N
O0o0011IEHME IO TEME

«Muxkpos3BOIIONUS U

€€ pe3yabTaTh.

96

Pocculickas 351ekTpoHHAas mIKoJ1a
https://resh.edu.ru/subject/lesson/4950/start/29
5838/



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/4950/start/295838/

20

Maxkpo3BOJTIOLIHS.
ITaneonTosmornuecku
€ METOAbl W3y4YCHUS

9BOJIFOIITUH

21

22

buoreorpaduyeckue
METOJbl  U3Yy4CHUSs

3BOJIFOIITNHA

DOMOpPHUOTOTUYECKHE
U CPaBHUTEIBHO-
MOP(OJIOTUYECKHE
METOJIbl  M3y4YEHUs

9BOJIIOIIMH

23

MonekysipHo-
FeHETUYECKHE,
OMOXHUMHYECKUE U
MaTeMaTHYECKUE
METOABl  M3yYCHHUS

9BOJJIFOIIMH

24

OO01ue

97




3aKOHOMCPHOCTH

9BOJIFOIITNH

25

AnantuBHasg
paauanusi.
HepaBnomepHOCTh

TEMIIOB 3BOJIOLINN

26

O06001eHue o Teme
«MaxkposBomtonus u

€€ pe3yabTaTb»

27

28

29

Hayunbie rumnoresbl
MPOUCXOKICHUS

KU3HU HA 3eMiie

JloHayuHbIe
MPEJICTABICHUS O

3apOXKJIECHUH KU3HU
OCHOBHBIE 3TaIbl

HEOPTaHUYECKOMN

3BOJIFOITUH

98

Pocculickas 351ekTpoHHAas mIKoJ1a
https://resh.edu.ru/subject/lesson/4950/start/29
5838/

Poccuiickas anekTpoHHas mkoa
https://resh.edu.ru/subject/lesson/3885/start/27
0127/



https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

30

I'nmoresnl

3apOKACHHUA JKU3HU

bubmuoteka I{OK https://m.edsoo.ru/863ea5a6

31

Uctopusa 3emimu wu
METObI eé
U3YUCHHUS.
JIabopaTopHas
pabota «3yuenue u
ONMCAaHUE
MCKOIIaeMBbIX
OCTaTKOB  JPEBHUX

OpraHu3MoOB»

0.5

32

HayaneHble  STanbl
OPTraHUYECKOMN

9BOJIFOIIMH

33

IBOIIOLIUA

AYKapuoT

34

OCHOBHBIE 3TaIbl
YBOJIFOLMH

PaCTUTCIIBHOI'O

0.5

99



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

35

36

MUpa.
[IpakTnueckas
pabora «M3ydenue
0coOeHHOCTeH
CTPOCHMUS PACTECHUH

Pa3HbIX OTACIIOB»

OCHOBHBIE STaIbl
SBOJIIOIINU

JKNBOTHOI'O MHpa

OBOJIIOIUSI
KUBOTHBIX.
[IpakTrueckas
pabora «M3yueHue
0COOEHHOCTEH
CTPOCHUS
MMO3BOHOYHBIX

ZKHNBOTHBIX»

0.5

37

Pa3Butue Xu3HM Ha

3emie WO 3paMm M

100




38

nepruoiam
MaccoBbie
BBIMUPAHUS —
AKOJIOTUUYECKHE

KPHU3UCHI ITPOIIIOTO

39

CoBpeMeHHbI
AKOJIOTUYECKUMN
KpH3HC, ero

0COOEHHOCTH

40

CoBpeMeHHas
cucremMa
OpPraHUYECKOTO

MPOIILIOTO

41

OCHOBHBIE
CUCTEMATHYECKUE

PYNIIbI OPraHU3MOB

Pocculickas 351ekTpoHHAas mIKoJ1a
https://resh.edu.ru/subject/lesson/5395/start/10
7347/

42

O000111eHNE 10 TEME
«IIpoucxoxaenne u

Pa3BUTHC XKHN3HHU Ha

101



https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/

43

3emiie.

AHTpomoJioruss ——

HayKa O 4YCJIOBCKC

bubmuoteka L{OK https://m.edsoo.ru/863eac2c

44

PazButne
MPEACTAaBICHAN O
IIPOUCXO0KICHUN

YCJIOBCKaA

bubaroreka LIOK https://m.edsoo.ru/863eaea2

45

MecTo yenoBeka B
CUCTEME
OpraHUYECKOTO
MHpa.
JlabopaTopHas
pabora «M3yueHue
0COOEHHOCTEH
CTPOGHHUS  CKeJeTa
YeIIoBeKa,
CBSI3aHHBIX C

MIPAMOXOKIACHUCM))

0.5

46

JBroxy1ue CHUJIBI

102



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2

AHTPOIIOT'CHEC3a

CooTHOIIIEHUE

OMOJIOTUYECKHX )41

47 COIMAJILHBIX
(dhaxTopoB B
AHTPOTIOTEHE3E
Pocculickas 35eKkTpoHHAas MIKoJa
OCHOBHBIC  CTaauU _
48 https://resh.edu.ru/subject/lesson/4951/start/29
aHTPOTIOTeHE3a
0181/
[TaneoreneTnka u
49
najeoreHoMuKa
DBOIIOLMSA Pocculickas 35ekTpoHHAas 1Ko
50 COBPEMEHHOTO https://resh.edu.ru/subject/lesson/3906/start/28
YeIIoBeKa 3994/
YenmoBeueckue pacsl.
IIpakTnueckas
51 pabora «M3ydyeHue 0.5

SKOJOI'M4YCCKHUX

aJanTanumn

103



https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/

52

53

54

YCJIIOBCKa»

MexIucuuIuIMHapH
BIE METObI

AHTPOINOJIOTUHN

O000111EHME TTO TEME

«ITpoucxoxneHue

YCJIOBCKA -

AHTPOIIOTCHE3»

3apoxkacHUE u

Pa3BUTHUC DKOJIOI'NH

55

Metonbl 3KOJIOTHM.
JlabopaTopHas
pabora «M3ydyeHue
METOJIOB
AKOJIOTMYECKUX

HUCCIIEI0OBAaHUI

0.5

56

3HaucHue
HKOJIOTUYECKUX

3HAaHUU TS

104




S7

YCJIOBCKaA

O000111eHKE 10 TEME
«IJKoJIoTHsl — HayKa
0

B3aMMOOTHOIIIEHUIX

OpraHu3MOB)

58

JKOJIOTUYECKHUE

(bakTophI

Pocculickas 35eKkTpoHHAas MIKoJa
https://resh.edu.ru/subject/lesson/5392/start/83
78/

59

AbGuoTnueckue
(daxTopel. CBET Kak
JKOJIOTUYECKUU
dakTop.
JlabopaTopHas
paboTa «BbisBICHHE
MIPUCIIOCOOICHU I
OpraHU3MOB K

BIIMAHUIO CBETA»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863eb10e

60

AOUOTHYECKHE

0.5

bubarorexa LIOK https://m.edsoo.ru/863eb10e
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https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

(haKTOPHI.
Temmepatypa  Kak
3KOJIOTUYECKUN
dhaxTop.
JIaGoparopHas
pabota «BbIsBICHHE
MIPUCIIOCOOICHU I
OpraHU3MOB K
BITVSTHUIO

TeMrepaTypbi»

61

AlOnoTnueckue
(bakTOpBHI.
BnaxxHocTtb KakK
AKOJIOTUUCCKHU I
dhakTop.
JlabopaTtopHas
pabota
«AHaTOMHYECKHUE

0COOEHHOCTH

0.5

bubarorexa LIOK https://m.edsoo.ru/863eb10e
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pacTeHul U3 pa3HbIX

MECT OOUTaHU»

62

63

Cpensl oOuTanus
OpraHU3MOB
buonornueckue

PUTMBI

64

XKuznenusie Gopmsl

OPTaHU3MOB

65

66

67

buotnueckue

(bakTophI

3HayeHue
OMOTHUYECKUX
B3aMOJIEUCTBUN
JUISl CyIIECTBOBAaHUS
OPTaHU3MOB B CpEJIC

oOUTaHUSA

O0o0011IEHME IO TEME

«Opranu3mbl 151

bubarorexa LIOK https://m.edsoo.ru/863eb348
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68

69

70

cpcaa oOUTaHUS»

JKOJIOTUYECKHUE
XapaKTePUCTHKU

MOITYJII U

OcHOBHEBIE
MOKa3aTeIn
TIOMYJISIIIUAU:
YHUCJICHHOCTb,
IUIOTHOCTD,
BO3pacTHas 5

MOJIOBAsI CTPYKTYypa

OcCHOBHEBIE
[MOKa3aTelIn
TTOTYJISTIAHN:
POXKTaEMOCTD,
MIPUPOCT, TEMII
pocTa, CMEpPTHOCTD,

MUTpALUU

71

DKOoJIOrTHYeCcKas
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CTPYKTypa

IMOIIYJIALINHA

72

JIlnHamuka
nonyjauuu U e€

peryisnus

73

Kpussie pocra
YUCJIEHHOCTH
nonyysiuu. Kpusbie

BBIKMBaHU

74

DKOJOrnyecKas
HUIIA BU/IA.
JlabopaTopHas
pabora
«ITpucnocobnenus
CEMSH pACTEHHU K

pacCCICHUIO»

0.5

75

76

Bung xak cucrema
MTOMYJISIU A

3aKOHOMEPHOCTHU
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[IOBEJICHUS "
MUTpaLAN
JKUBOTHBIX

O00011IEHE IO TEME

77 «IKOJIOTHS BHIOB U 1
TIOITYJISILIU I
Coo011ecTBO Pocculickas 35eKkTpoHHAas MIKoJa
78 OpPTraHHU3MOB — https://resh.edu.ru/subject/lesson/5501/start/11
OHOIIEHO3 9075/
Poccutickast 2JIeKTpOHHAs IIKOJIa
DKocucremMa Kak _
79 https://resh.edu.ru/subject/lesson/5501/start/11
OTKpBITasi CUCTEMA
9075/
Kpyrosopor
Pocculickas 35ekTpoHHAas 1Ko
BEIIECTB U IIOTOK _
80 https://resh.edu.ru/subject/lesson/4953/start/10
DHEPruu B
5422/
YKOCUCTEME
OcHoBHBIE Pocculickas 35ekTpoHHas mkosa
81 [IOKAa3aTeJn https://resh.edu.ru/subject/lesson/4953/start/10
IKOCUCTEMBI 5422/
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https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/4953/start/105422/
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82

JKOJIOTUYECKHUE

IMUpaMHu bl

83

N3menenns

COO0OIIIECTB —

CYKICCCHUU

84

85

ITpuponaHbie
9KOCHUCTEMBI.
DKOCHUCTEMBI 03€p U
peK.  DKOCHCTEMBI
MOpEU U OKEAHOB
IIpuponHbie
AKOCHUCTEMBI.
DKOCHUCTEMBI TYHJP,
JIECOB, CTEIEN,

IIYCTBbIHb

86

AHTpPOIIOT€HHBIE

9KOCHUCTCMBI

87

Yp603KOCUCTEMBI.

IIpaxTrueckas

0.5
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88

89

90

pabora «3yuenue u
OMKCaHHue

ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
dbopmupoBaHuUs
OCHOBHBIX
B3aNMOJECHUCTBUN
OpraHU3MOB B

3KOCHUCTEMAX

MexaHu3Mbl
BO3/ICUCTBUSA
3arpsA3HECHUN
pa3HbBIX THUIOB Ha
CcyOOpraHu3MEHHOM,
OpTraHU3MEHHOM,
MOMYJISITUOHHOM U
3KOCHUCTEMHOM

YPOBHSIX

buocdepa —

Poccuiickas anekTpoHHas mkoa
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O6IHCHJIaHCTapHaSI

000J104Ka 3eMitn

https://resh.edu.ru/subject/lesson/5394/start/11
9104/

91

Yyenue B. .
Bepnaackoro 0

ouochepe

92

93

94

3aKOHOMEpPHOCTHU
CYIIIECTBOBAHUS
ouocdepsl
Kpyrosopotsl
BEII[ECTB u
OMOT€OXUMUYECKHUE

LIAKJIBI

30HAJIBHOCTD
ouochepsl.
OCHOBHBIE  OHMOMBI

cylu

bubarorexa LIOK https://m.edsoo.ru/863ebb5e

95

Y CcTOMYUBOCTE

ounocdepol
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O000111eH1E 10 TEME

«buocdepa —
96
rio0anbHast
DKOCHCTEMA»
DKOJOTUYECKHUE
97 KPU3UCBI U UX bu6mmoteka [{OK https://m.edsoo.ru/863ebale
IMPUYNHBI
BozneiictBue Pocculickas 35ekTpoHHAas mIKoJa
98 YeoBeKa Ha https://resh.edu.ru/subject/lesson/5394/start/11
ouochepy 9104/
AHTpOIIOTE€HHOE
Poccuiickas a5ekTpoHHast IKoja
BO3JECHCTBUE Ha )
99 https://resh.edu.ru/subject/lesson/5394/start/11
pacCTUTEIIbHBIN 51
9104/
KUBOTHBI MUP
Poccuiickas anekTpoHHas mkoa
100  OxpanHa mpUPOIBI https://resh.edu.ru/subject/lesson/3896/start/17
493/
101 OcCHOBHBIE Poccuiickas anekTpoHHas mkoa
PHUHIIATIBI https://resh.edu.ru/subject/lesson/3896/start/17
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YCTOWYUBOTO
pa3BUTHS
YEJI0BEYECTBA 51
IPUPOJIBI.
KonTposbHas

pabora.

PannonansHoe
MIPUPOJIOTIOIB30BaHI
€ ® COXpaHCHHE
102
OHOJIOTUYECKOTO
pazHooOpazus

3emin

OBIIEE KOJIMYECTBO
YACOB 110
[TPOITPAMME

102

7.5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOT0

pe3yJjbTarTa

IIpoBepsiemble mNpeAMeTHbIE Pe3yJbTATBI OCBOCHUS
OCHOBHOW 00pa3oBaTeJIbHOH NPOrpaMMbl CpeJaHero

001ero odopasoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTHH B
CUCTEME HAYYHOIO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMUpOBAaHUM  COBPEMEHHOM  €CTECTBEHHO-HAY4YHOU
KapTHHBl MHpPAa U HAyYHOTO MHPOBO33PEHHUS; O BKJIAAE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
ounosiornu; (QyHKIIMOHATHLHON T'PAaMOTHOCTU YEJIOBEKa IS

PCHICHUA )KU3HCHHBIX 3a1a4

YMeHHne  packpeiBaTh  COJIEp)KaHHE  OMOJIOTHYECKUX
TEPMUHOB ¥ TIOHSTHH: JKH3Hb, KJIETKA, OpPTaHU3M;
MeTabonm3M (0OMEH BEIECTB U IMPEBpAIICHUE DHEPTUH),
roMeocTa3 (CaMoOperyJsiiusi), YpOBHEBas OpraHU3alus
JKUBBIX CHCTEM, CaMOBOCIPOHW3BEACHHUE (PEIPOIYKITHS),

HaCJICACTBCHHOCTb, UBMCHUYHUBOCTDL, POCT K PA3BUTHC

YMeHue wusnaraTh OWOJIOTHUECKHE TEOpHH (KJIETOYHAs,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBumoBa) u yueHuss (0 LEHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PacTeHUU
H.W. BaBunosa), onpenensiTh rpaHUIlbl UX TPUMEHUMOCTU

K JKUBBIM CUCTCMAaM

YMeHue BJIAJICTb MCTOJAaMM HAYYHOI'O IIO3HAHUS B

Oouonornn (HaOJIOJCHUE W OIMCAHUE S>KUBBIX CHCTEM,
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npoueCcCcoB H SIBJIGHI/Iﬁ; opraHuzanuvss M IIPOBCACHUC
OMOJIOTHYECKOrO OKCIICPUMCHTA, BBIABHUIKCHUC T'HIIOTC3bI,
BBIABJIICHUC 3aBUCHUMOCTHU MCKOY HCCIICAYCMbBIMHA
BCIINYMHAMU, 00BsICHCHHE IMOJIYUYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB,
YMCHHUC AOCJIaTb BbIBOAbBI Ha OCHOBAHHUH IIOJYYCHHBIX

pe3yJIbTaToB)

YMeHue BBIJEIATh CYIICCTBEHHBIC NPH3HAKH BHPYCOB,
KJIETOK TIPOKApPHOT H DOYKAPHUOT, OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX OPraHW3MOB; OCOOCHHOCTH ITPOIIECCOB
oOMEHa BEIIECTB W TMPEBPAIICHHUS DHEPTUU B KIIETKE,
dboTocuHTE3a, MIACTUYECKOTO U IHEPTETUUECKOTO0 OOMEHa,
XEMOCHHTE3a,  MHTO3a, MeEHo3a,  OIUIOJOTBOPECHU,
Pa3MHOXEHUS, WHIWBUAYATHHOTO Pa3BHTHS OpraHU3Ma

(oHTOTEHE3)

YMeH1ne NpUMEeHSTh MOTyYeHHbIC 3HaHUS JJ11 O0BSICHEHUS
OMOJOTUYECKUX TPOIECCOB U SIBICHUM, ISl TPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU B IEIAX
oOecrieueHus: 0€30MaCHOCTU CBOETO 370POBbS U 37I0POBbS
OKPYXaIOLUX JOJeH, COOJIIOIEHUS HOPM TIPaMOTHOIO
MOBEACHUS B OKPY’KAIOIIEH TPUPOJAHOM Cpeie; MOHUMAHUE
HEOOXOUMOCTH UCIIOJIb30BaHUs TOCTHKEHUMN
COBPEMEHHOM  OMOJIOTUM U OMOTEXHOJOTWUH ISt
PalMOHAIIBHOTO MPUPOAONOIb30BAHUS

YMeHue peniath 3J1€MEHTAPHbIE TeHETUYECKHUE 3a/1auld Ha
MOHO- ¥ JIUTHOPUIHOE CKpEIIMBAaHHWE, CIEMICHHOE
HACJICJJOBAHUE; COCTABJISITh CXEMbl MOHOTHOPHUIHOTO

CKPCIINBAHUA I npcacKasanusd HaCJIC€a0BaHUs

117




IMIPU3HAKOB Y OPTaHU3MOB

10

YMeHHe BBINOJIHATH JAa0OpaTOpHbIE W MPAKTHUYECKHE
paboThl, cobmoaaTh MpaBuia Mpu paboTe ¢ y4eOHBIM U

7a00paTOPHBIM 000PYAOBAHUEM

YMeHrne KpUTHYECKM OLEHHWBATh W HHTEPIPETUPOBATH
MH(pOpMAaIUIO OMOJIOrMYECKOTO coJiepKaHus,
BKJIFOYAIONIYIO IICEB/IOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX
uctouHukoB (CMU, HaydHO-TOMyJSIpHBIE MAaTEpHAJIbI);
OTUYECKUE ACIEKThl COBPEMEHHBIX HCCICJOBAaHUN B

OHOJIOTHH, MEIUIIMHE, OMOTECXHOJIOTHH

YMeHune co3naBath COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE
coobmieHus, 0600mas OMOIOTHYECKY0 HMHGOPMAIUIO U3
HECKOJIbKUX  HMCTOYHHMKOB, TPaMOTHO  HCIIOJIb30BaTh

NOHATUIHBIN anmapaTt OMoJ0ruu

11 KJIACC

Kon
NPoBepPsIeMOro

pe3yJabTara

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThl OCBOCHUS
OCHOBHO#l 00pa30BaTeJIbHOM NPOIrPaMMbl CPEAHEro

001ero oopasoBaHus

CdopMupOBaHHOCTH 3HAHUNW O MECTE W POJIM OMOJIOTHH B
CUCTEME HAyYHOTO 3HAHUS €CTCCTBEHHBIX HayK, B
GbOpMHUpPOBAaHUM  COBPEMEHHOM  €CTECTBEHHO-HAY4YHOM
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS; O BKJAJE
POCCHICKUX U 3apYOCKHBIX YIEHBIX-OMOJIOTOB B PA3BUTHE
ouonornu; (yHKIMOHATHFHOW TPAMOTHOCTH YE€IOBEKa IS

PEIICHUS ) KU3HCHHBIX 3aaa4

YMeHue  packpbelBaThb  COJIEpKAHUE  OHUOJOTHUUYECKUX

TEPMUHOB W TOHATUNA: BHUJ, MOMYJSIUs, TE€HO(OHS,
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ABOJIIONMS, JBIKYIIUME CHIBI ((DaKTOphl) HSBOJIOINH,
MPHUCIIOCOOICHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHHE,
IKOJOTHYECKHE (DAKTOPHI, DSKOCHCTEMa, MPOMYIICHTHI,
KOHCYMEHTBI, PEIYIECHTHI, T MUTAHMsI, YKOJIOTHICCKAs

nupamuza, OnoreoreHos3, ornocdepa

YMmenne uznaratb OMONIOrMYECKre TEOPUH (IBOTIOIMOHHAS
teopusti Y. JlapBuHa, CUHTETHYECKAsi TEOPHUS IBOJIIOLUH),
3aKOHBl W 3aKOHOMEPHOCTH (3apOABIIIEBOIO CXOJICTBA
K.M. bapa, yepenoBaHus TJIaBHBIX HANPABICHUN U IIyTEH
sBomonm A H. CeseprioBa, yduenus o Ouochepe B.I.
Bepnazckoro), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTCEMAaM

YMeHue BIageTb METOJaMM HAy4yHOrO TIO3HAHUS B
Ouonorun (HaOJIOJCHUE W OIMCAHUE S>KUBBIX CHCTEM,
MPOLIECCOB W SIBJICHUM; OpPraHu3alus ¢ IPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIJIBMXKCHUE THIOTE3BI;
BBISIBICHUE  3aBUCHUMOCTH  MEXAY  HCCIEAYyEMbIMU
BEJIMYMHAMH, OOBSICHEHUE TOJYYEHHBIX pPE3yJbTaTOB,
VCIOJIb30BaHHBIX HAYYHBIX IOHSITUWA, TEOPUM U 3aKOHOB;
YMEHHUE [I€JIaTh BBIBOJABI HA OCHOBAaHWU TOJYYECHHBIX

pE3yIbTATOB)

YMeHre BBIIETATh CYIICCTBEHHBIC TPHU3HAKH CTPOCHUS
OMOJOTUYECKUX 00BEKTOB: BUJIOB, MOMYJISIUH,
MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIIEHO30B
U DKOCHCTEM; OCOOCHHOCTH IPOILIECCOB HACIIEACTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHMs,
MPUCTIOCOOTICHHOCTH OpraHU3MOB, JEHCTBHUS

HKOJIOTUYECKUX (PAaKTOPOB Ha OpPraHW3MbI, TEpPeHOca
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BEIIECTB W  MOTOKAa DHEPrUMM B  IKOCUCTEMAX,
AHTPOIIOTEHHBIX HM3MEHEHUH B IKOCHUCTEMAxX CBOEH
MECTHOCTH, KPyroBOpOTa BEIIECTB M OMOTCOXMMHYECKUX

IIUKJIOB B Onocdepe

YMeHue NpUMEeHSTh MOTYyYEHHbIC 3HAHUS ISl OObSICHEHUS
OMOJIOTMYECKUX TMPOILIECCOB W SBICHUM, I TPUHATHSI
MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM JKU3HU B IEIAX
oOecrieueHus: 0€30MaCHOCTU CBOETO 370POBBS U 370POBBS
OKPYXAaIOIUX JOJEeH, COOJIOIEHUS HOPM TIPaMOTHOIO

ITIOBCICHMUA B OKpY)K&IOHIGfI HpI/IpOHHOﬁ cpcac, IOHNUMAaHHUC

HeO6XOI[I/IMOCTI/I HUCIIOJIb30BAHUA I[OCTI/I)KGHI/Iﬁ
COBpCMCHHOfI OHoJIOTHH JJIA pairOHAJIBHOTO
IIPpUPOAOIIOJIb30BAHUA

10

YMeHue peuIaTb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJa4u,
COCTaBJIAATb CXCMBI IICPCHOCA BCIICCTB MW OHCPIUU B

AKOCUCTEMaXx (LIeTH MUTAHUS)

YMeHre BBINMOJTHATH JaO0OpaTOpHBIE W MPAKTHYECKHEC
paboThI, coOMOIaTh MpaBWiia MpU padoTe ¢ YYCOHBIM U

71a00paTOPHBIM 000PYAOBAHUEM

YMeHrne KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH
nHpopMaIuio OMOJIOTMYECKOTO colepKaHus,
BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX
uctounukoB (CMMU, HaydHO-TIOMyJsIpHBIE MaTEpHalIbl);
paccMaTpuBaTh TJI00aJbHBIC JKOJIOTHYSCKHE ITPOOJIEMBI
COBPEMECHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO K HUM

COOCTBEHHYIO MTO3HITHIO

YMenue co31aBaThb cOOCTBEHHBIE ITHCbMEHHBIE U YCTHEIC

coobmieHus, 0600mas OuoIorndecKyro UHGOPMAIUIO U3
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HCCKOJIbKHX HUCTOYHHKOB, I'paMOTHO HCIIOJIB30BaTh

MOHATUWHBIN anmapaT OMOJIOTHH
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 buosorus kak Hayka
buomoruss — Hayka o >xuBoM mpupone. Ponbp Ouonorun B
1.1 dbopMHpPOBaHUN COBPEMEHHOMN Hay4yHOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK
MeTonbl MO3HAHMS KUBOM MPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT,
1.2 ONKCaHue, W3MEpEeHue, KiIacCUPHUKauusi, MOJEIUPOBAHUE,
CTaTUCTHYECKasi 00pabOoTKa TaHHBIX )
2 JKuBble CHCTEMBI M MX OpTraHU3alus
)1 Kupble cuctembl (OMOCHMCTEMBI) KaK MpeAMET HU3y4YEHUs
' ouosiornu. CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue
YpoBHU OpraHu3anuu OHOCHUCTEM: MOJEKYJISIPHO-TEHETHUYECKUA,
2.2 KJICTOYHBIH, OpTaHU3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOH,
HKOCUCTEMHBIN, OMOoChepHbIN
3 XHUMUYECKHUM COCTaB U CTPOCHUE KIIETKU
XUMHUUYECKHM  COCTaB  KIETKH.  XHWMHWYECKHUE  DIIEMEHTHI:
31 MaKpOd3JIEMEHTBI, MHKPOIJIEMEHTB. Boxaa W  MuHepaibHbIE
' BemecTBa. DyHKIMKM BOABI U MUHEPAJIBHBIX BEUIECTB B KIIETKE.
[Topnep:kaHue OCMOTHYECKOTO OanaHca
benku. CoctaB u cTpoeHue 0eIKoB. AMUHOKUCIOTHI — MOHOMEPBI
OoenkoB.  HesameHumble ¥ 3aMEHHMbBIE  aMHUHOKHUCIOTHIL.
3 AMMHOKHCIIOTHBI  COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM

MOJIEKYJIbI (TIEpBUYHAS, BTOpPUYHAs, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XHUMHUECKHE CBOWCTBa OelkoB. buonoruueckue

GyHKIIUU OEIKOB.
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®epmenTsl —  Ouosornueckue — Karanuzatopel.  CTpoeHue
depMeHTa: aKTHBHBIA LEHTpP, cyOcTpaTHas CHenu(pUIHOCTS.
Kogpepmentsl.  Burammubl.  Otiamuus = (epMeHTOB  OT

HCOPTaHNYCCKHX KAaTAJINU3aTOPOB

3.3

3.4

YraeBoasl: MOHOCaxapuabl (TJIFOKO03a, pub03a U JAE30KCUprO03a),
nucaxapuibpl (caxaposa, JIaKTo3a) W ToJHMcaxapuibl (Kpaxmall,
TJIMKOTEH, 11eJUTI01032a). bruonorndeckue GyHKIUH YTIIEBOOB.

Jlumuapr: TPUTIUTICPHUIBI, CTEpOHIbI, dbochomumuab.
['unpodpunbHO-rUAPOHOOHBIE CBONCTBA. buonornueckne
bynkuun aunuaoB. CpaBHEHHE YTIEBOJOB, OEJIKOB U JIMIKOB

KAaK NCTOYHUKOB YHEPTHUH
Hyxnennossie kucnotsl: JJHK u PHK. Hykimeotuaer — moHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JIHK. Ctpoenue u

dbynkuuu PHK. AT®: ctpoenue u pyHKIUNU

3.5

3.6

[wurosnoruss — Hayka o kierke. Kiietounas teopusa. Mertoasl

W3YUYEHHUS KIIETOK
Kietka kak nenoctHas xxuBas cuctema. O01ue npu3Haku KIETOK:

3aMKHyTasi HapyxHas MemOpana, wmoisekynsl JIHK kax

TeHETUYECKUI anmapar, CHCTeMa CUHTe3a Oerka

3.7

3.8

Tunbl  KJIETOK:  JYKapUOTUYECKAass U MPOKAPHUOTHUYECKAS.
OcoOEHHOCTH CTPOEHUS MPOKAPUOTHYECKOM KieTku. KierouHas
cteHka Oaktepuii. CTpoeHHWE  DJYKapUOTHUYECKOM  KJIETKHU.

OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON 1 TPUOHOMN KIIETKH

[loBepXHOCTHBIE ~CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKa,
TNIMKOKaMMKC, uX ¢yHkuud. [lnazmartuueckas memOpaHa, e€
coiictBa u ¢QyHkuumu. llutomazmMa wW €€ OpraHOUJbI
OnHoMeMOpaHHbIE OpPraHOU bl KJIETKU: SHAOIIIa3MaTHIECKasi CETh

(OIIC), ammapar Tonbmxku, au3ocombl. [lomyaBTOHOMHBIE
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OpraHouAbl KJIETKH: MUTOXOHIPHH, ILIacTHibl. lIpomcxoxneHnue
MUTOXOHApUM U Twiactua. Bunet mmactun. HememOpanubie
OpPraHOM[bl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKH,

JKTYTHKH. CDYHKHI/II/I OpraHONAaOB KJICTKH. Bxarouenus

3.9

3.10

4.1

Anpo — perynsatopHbiii neHTp KieTku. CTpoeHue snpa: siaepHas
000J104Ka, KapuoIIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpaHCIIOPT BEMIECTB B KJIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMeH BelIecTB, WK METa00IN3M. ACCUMUIIALINS (TIIIaCTUYECKUI
OOMEH) W JUCCUMWIAIUS (PHEpreTHYecKuid OoOMeH) — JBe
CTOPOHBI €IUHOr0 Ipouecca Meradbonu3zMa. Tumel oOMeHa
BEILECTB: aBTOTPO(HBIA U rerepoTpodHblil. Poias pepMeHTOB B

oOMeHe BCHICCTB U IIPCBpPALICHHUN S9HCPTHUH B KIICTKC

4.2

dortocunte3. CBeToBast u TeMHOBas ¢asbl poTocuHTe3a. Peakiuu
dborocuntTeza.  OPdexTuBHOCTL  (HOTOCHMHTE3a.  3HAUYCHUE
dboTocuHTE3a A KU3HU Ha 3emiie. BiusHue ycinoBuil cpenbl Ha
(GOoTOCHMHTE3 M CHOCOOBI TOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y
KyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTE3Upylmue Oakrepuu.  3HAUYCHUE

XCMOCHHTE3a AJIA ) KU3HU Ha 3emiie

4.3

4.4

DHepreTuueckuii oOMeH B KieTke. PacrienieHue BeIiecTs,
BBIJICJICHUE W AKKYMYJHUPOBAHWE DSHEPIUM B KIETKE. Tallbl
PHEpreTUYeckoro obmMena. [nmkonus. bpokeHwe W €ro BHIBIL.
Kucnoponnoe OKHCJICHHUE, 1283071 KJICTOYHOE JIBIXaHHE.
D} hHeKTUBHOCTH YPHEPreTUIESCKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. ['eHernueckas uHbOpMalus u

JHK. Peanuzamus reHetuueckoid wuHOpManmuu B  KIETKE.

['eHeTnUeCKU KOJI M €r0 CBOMCTBA. TPAHCKPUIILMA — MATPUYHBIN
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4.5

5.1

5.2

cunte3 PHK. Tpancnsuus — Ouocuntes Oenka. Koaupopanue

aMUHOKHCIOT. Posib pubocoM B GMocuHTe3€e Oenka

Heknerounsie ¢GOpMBI KHU3HH — BHUPYCHL. VICTOpUS OTKPBITHSA
BupycoB (.M. HMBanoBckuit). OcCOOEHHOCTH CTPOCHHUS U
KU3ZHENIEATeIbHOCTH  BUpycoB.  bakrtepuodaru.  bonesnu
pacTeHul, KUBOTHBIX W UYEJIOBEKA, BBI3BIBAEMBIC BHUPYCAMH.
Bupyc wunmMmynonedpunmra dyenopeka (BUY) — Bo3Oymurens
CII1da. [Tpodunaktuka pacrpoCTpaHEHUs BUPYCHBIX

3a00JI€BaHUH
Pa3mHOXeHHME U MHIUBUyAIbHOE PA3BUTHE OPTaHU3MOB

KiieTouHbIii 1uKII, WK KU3HEHHBIM UK KieTku. MuTtepdaza u
mutTo3. IIpoueccel, npotekatomue B uHTepdase. Permnmukamms —
peakuusa marpuuHoro cunHte3a JHK. Crpoenne xpomocom.
XPOMOCOMHBII HAOOP — KapHOTHUIL. JIUTUIOUTHBIN U TaruIONIHBINA
XpOMOCOMHBIE Ha0OpBI. XpomaTuiabl. [{uTonorudeckue OCHOBBI
Pa3MHOKEHUS U UHIWBUIYATbHOIO Pa3BUTHSI OPTAHU3MOB.

Henenne knetkm — wMuro3. Craguu wmuto3a. Ilporeccsl,
MPOUCXOAIINE HA PAa3HBIX CTaAUSAX MHUTO3a. bHOJIOrMYecKuii

CMBICJI MUTO3a

dopMbl pa3MHOKEHUSI OPTAaHU3MOB: 0€CIojioe U M0JIoBoe. Buibl
0ecroyoro pa3sMHOKEHHUS: JIeJIEHue HAJBOE, IOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEre€TaTUBHOE
pa3smMHoOkeHue. VIcKycCcTBEHHOE KIOHUPOBAaHUE OPTraHU3MOB, €ro

3HA4YCHUC OJId CCIICKINHN

5.3

[TooBoE pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.
Meito3. Cragun Mmeiio3a. IIpoueccsl, MpoOUCXOaAIINEe HA CTaTUAX
Mmeno3a. IloBemenue xpomocom B Menose. Kpoccunrosep.

buonornueckuii CMBICII U 3HAYEHUE MEM03a
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5.4

['ameTorenes — mpolecc 00pa3oBaHUS TOJIOBBIX KIETOK Yy
KUBOTHBIX. [lojoBBIE  Kene3bl: CEMEHHHMKM M SUYHUKH.
OOpazoBaHue W  pa3BUTHE TOJIOBBIX KJIETOK — TraMer
(cmepmaro3ouy, sULEKIETKA) — CHOEpPMATOreHe3 M OOTrEHE3.
OcoOeHHOCTH  CTPOCHHUS  SHIEKIETOK U CIIEPMAaTO30HUIOB.

OmnonorBopenue. [lapTeHorenes

9.5

WnauBunyanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE
pa3zButue (3MOpHOreHe3). JTanbl SMOPHOHAIBHOTO PAa3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: Ipo0seHue, racTpyJsius,
OpPIraHOTCHE3. [TocTamOpuroHabHOE pa3BUTHE. Tunsl
OCT3MOPHUOHAIBHOTO pa3BUTHSL: npsimMoe, HEnpsiMoe
(munHOYHOE). BrusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB;
(akTopbl, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct m pasButne pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHHS:

CTPOCHUC CCMCHU, CTAAUU PA3BUTHUA

HaCJ'IeI[CTBeHHOCTB N UBMCHYHNBOCTHb OPIrraHu3MOB

6.1

[Ipenmer m 3amaun reHeTUKU. VcTopusi pa3sBUTHS TE€HETHKMU.
Bxnan poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE M€HETUKHU.
Metoasl reHeTUKH (TUOPUIOJIOTHYECKUM, ITMTOTCHETHUYECKUM,
MOJIEKYISIPHO-TEeHETUUEeCKU ). OCHOBHbBIE T€HETUUECKNE MOHSITHS.
['eneTnyeckass ~ CMMBOJIMKA, UCIIOJIb3yeMasi B CXeMax

CKpEIINBAHUI

6.2

3aKOHOMEpPHOCTU HACJEJOBAaHUS MPU3HAKOB, YCTaHOBJICHHbIE I
Mennenem. MOHOTHOPHIHOE CKPEITUBAHKE. 3aKOH €AUHOO0pa3us
ruOpUIOB MepBOro noxkoyieHus. IIpaBuno 1OMUHUPOBAHUS. 3aKOH
paciieruieHus Mpu3HakoB. ['mnore3a yuctorsl ramer. [lomHoe u
HETOJHOE TOMHUHUPOBAHUE.

JlurubpuaHoe ckpeuBanie. 3aKOH HE3aBUCUMOTO HAaC/I€AOBaHUS
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npusHakoB.  lluToreHernueckue - OCHOBBI  JAMTHOPUIHOTO
CKpelMBaHus. AHaIM3UpYymoIlee cKpelmuBaHue. lcnonb3zoBaHue
aHAJIM3UPYIOIIETO CKpEIIMBAHMUS JUIsl ONpPENEIeHHUs TIeHOTUIa

ocobu

6.3

6.4

6.5

CueryieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacJIeIOBaHWIO TIeHOB. Hapymienue cuenieHus
IT€HOB B pe3yJibTaTeé KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHs
HACJIEJICTBEHHOCTH. | eHeTUUeCKrEe KapThl.

['enetnka nmona. XpoMOCOMHOE OIPEIEICHUE MoJ1a. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOrameTHele H TreTepOoraMeTHbIE

OpTraHU3MBlI. HaCJ'IeI[OBaHI/IC IMPHU3HAKOB, CHCIIVICHHBIX C ITOJIOM

WN3meHunBOCTh. BuABI W3MEHYMBOCTH: HEHACIEICTBEHHAs U
HACJICCTBEHHAS. Ponb cpenbl B HEHACJIEICTBEHHON
M3MEHYHUBOCTH. XapakTepuCTHUKa MOAU(PUKAITMOHHON
W3MEHYMBOCTH. BapuanmMoHHBIA pSJ M BapuUalMOHHAS KpUBas.
Hopma peakunu npusHaka. KonndyecTBEHHbIE M Kay€CTBEHHBIC
NPU3HAKM U UX HOpMma peakuuu. CBoiicTBa MOAU(DUKATMOHHOU

HN3MCHYHUBOCTHU

Hacnencreennas, WA  TCHOTUIIMYECKas, M3MEHYHUBOCTb.
KomOnHaTHBHAs WM3MEHYMBOCTh. MeEHO03 M TOJIOBOM MpOIECC —
OCHOBAa  KOMOWHATHUBHOM U3MEHYNUBOCTH. MyranuuonHas
U3MEHUYHBOCTD. Knaccudukamms MYTaLUK: T'C€HHBIC
XpOMOCOMHBI€, TE€HOMHbIE. YacToTa W TPUYMHBI MYTAIUU.
Mytarennbie  (akTopbl. 3aKOH TOMOJIOTUYECKHX PSJIOB B

Hacnenctsennon nameHunBocty H.M. Basmiosa

6.6

I'enetuka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI
T€HETHUKH JeJIOBEKa: reHeaJorun4ecKui, OJIM3HEIOBBIH,

UTOT€HETUYECKUN, OMOXUMUYECKUMA, MOJIEKYJIAPHO-
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ICHETUYCCKHUM. CoBpeMeHHOE OIpEICIIEHUE reHOTHIIA:
MTOJJTHOTEHOMHOE CE€KBEHUPOBAHUE, TIC€HOTHUIUPOBAHUE, B TOM
yucie ¢ nmoMmompio I111P-ananu3a. HacnencTBeHHbIe 3a001¢BaHUS
yeJIOBEKa: TeHHble Ooe3HH, OO0Je3HHM ¢ HacJIeACTBEHHOM
MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE 0oJIe3HU.
ComaTrueckue U reHepaTuBHbIC MyTaluu. [[puHIUIIBI 310pOBOTO
oOpaza JKW3HHM, JWArHOCTHKH, NPOPHIAKTUKA © JICUCHUS
T'€HETHYECKUX OoJIC3HEH. MenuKo-reHeTUYECKOe
KOHCYJIbTUPDOBaHUE. 3HAUYCHUE MEIMIIMHCKOM T'E€HETUKH B
NpEeAOTBPAIllCHUM W JICYEHWU TEeHETHYECKUX 3aboJieBaHUM

YCJIOBCKA

CGHGKI_[I/IH OpPraHu3MoB. OcHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkiusi Kak HayKa M MPOILECC. 3apOXKICHHUE CEICKIUU U
JOMECTHKALIHUA. Yuenne  H.H. BaBunoBa 0  meHrtpax
MPOUCXOXKJICHUSI U MHOrooOpasusi KyJIbTYpHBIX pPacTEHUH.
[{eHTpsl TPOMCXOXKACHHUS JAOMAIIHUX >XUBOTHBIX. CopT, mopoja,

mTaMM

CoBpeMeHHBIE METO/IbI CENEKIIMUA. MacCOBBIM U UHANBHUIYAJIBHBIN
OTOOpPHI B CEJICKIIMU PACTEHUM U *KUBOTHBIX. OIlEHKa IKCTEphepa.
brm3kopoACTBEHHOE CKpEIIMBaHKe — HHOpHUIUHT. YncTas JTuHUS.
CkpelirBaHie YUCTBIX JUHUH. ['eTepo3uc, uin rudbpuaHas cuia.
HeponcrtBennoe ckpemuBanue — aytOpuauar. OtnanéHHas
rubpuauzanuss v e€ ycnexu. VCKyCCTBEHHBbIH MyTareHe3 u
MOJIyYCHUE TOJUIUIONAOB. JIOCTMIKEHUS CENEKIMU PACTEHUM,

JKUBOTHBIX U MUKPOOPIraHUu3MOB

7.3

buoTtexHonorus Kak oTrpaciib NTPOU3BOACTBA. | '€HHAsE MHKEHEPUSL.
Ortanbel  co3manus pekomOuHanTHOM JIHK w  TpaHcreHHBIX

oprann3mMoB. Knerounas wunxeHepusa. KinerouHnsle KynbTyphl.
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MukpokioHallbHOE pa3MHOKeHue pacteHuid. KionupoBaHue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dxonornueckue u artuyeckue mnpodiaemel. ['MO — reneruyecku

MOI[I/I(I)HHI/IPOBEIHHI)IC OpraHHU3MbI

11 KITACC

Kon

1.1

IIpoBepsieMblii 3J1eMEHT COJIEPKAHUS
DBOJIIOLIMOHHAST OMOJIOTHUSA

DBOJIIOLIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTUU.

CuzerenbcTBa HBOJIFOLIU Y. [TaneoHTONOrMYECKHE:
MOCJIEIOBATEIbHOCTh MOSBICHUS BUAOB B MAJEOHTOJIOIMYECKOU
JETONHCH, IepexoaHbie popMbl. bruoreorpaduyueckue: CXoICTBO U
paznmuune Gayn u  (GIOp  MATEpPUKOB U OCTPOBOB.
OMOpPHOJIOTMUECKHUE: CXOJICTBA M Pa3NHuusg 3MOPHUOHOB pPAa3HBIX
BUJIOB NIO3BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKHE:
TOMOJIOTUYHBIE,  AHAJOTWYHbIE,  PYAHMEHTAPHBIE  OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-ONOXUMUYECKHUE: CXOJCTBO MEXaHU3MOB
HACJIEJICTBEHHOCTU U OCHOBHBIX METa0OJIMUYECKHUX IMyTEeH y Bcex

OpTaHU3MOB

1.2

1.3

DBOJIFOLIMOHHAS TeopUs 4. apBuna. IIpennoceuiku
BO3HUKHOBEHUS JIapBUHU3MA. J[BUXKYIIIME CUJIBI DBOJIIOIUHA BUIOB
no JlapBuHy (W30BITOYHOE pPAa3MHOXKEHHE TPH OTPAHUYCHHOCTU
pecypcoB,  HeompelenéHHas  MU3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD)

Cuntetnueckass teopust sBomonuu (CTD) U  OcCHOBHBIE €€
nojoxeuusi. Mukpospomtouus. [lonmynsanus kak eauHUIa BUIA U

9BOJIFOITUH
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1.4

1.5

JBuwxymue cuibl ((akTopbl) 3BOJIONUM BUAOB B IPUPOE.
MyTanmoHHBI TpoIlecC U KOMOMHATUBHASs HU3MEHUYUBOCTbD.
[TonmynsiiMoHHBIE BOJHBI U JIpeild reHoB. M3omsmus u Murpanus.
EcrecTBeHHBIE OTOOp — HaNpaBIOMMNA  (AKTOpP SBOJIIOLUU.
DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOAEHHOCT, OPraHU3MOB KakK pPE3yJbTaT 3SBOJIIOLHH.
[Ipumepsl mpucnocobiieHuit y OpraHu3mMoB. ApoMopdo3bl U
UAM0AAAITalluH.

Bun u Bumoo6paszoBanue. Kpurepum Buga. OcHOBHBIE (HOPMBI

BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOe
Makpo3BOJTIOIHSI. Popmsbl DBOJIIOLINMN: dunernyeckas,

JUBCPICHTHAA, KOHBCPICHTHAA, IIapaJlJICIIbHAA. H606paTI/IMOCTB

3BOJIFOITNHA

Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJie

2.1

2.2

JloHaydHbIE MPENCTABICHUSA O 3apOKICHUM >KU3HU. Hayudnble
TUNOTE3bl BO3HUKHOBEHHMS KU3HM Ha 3emiie: aOuOreHe3 u
naHcnepmMus. XUMHYECKas JBOJIIOIMSA. OJKCHEPHUMEHTAIBHOE
MOATBEPKIACHUE XMMHUYECKOM dBOMOIMU. HauanpHble dTamnsl
ounonornyeckoi 3omouunu. ['unoreza PHK-mupa. IlepBbie kneTku
n ux osoimouusa. POpMUPOBAaHME OCHOBHBIX TIPYII JKHUBBIX

OpTaHU3MOB

Pa3zButne xu3Hum Ha 3emusie 1o spaM U nepuopaM. Karapxei.
Apxelickas u mnporepo3oickas »pbl. Ilaneo3olickas spa u €€
[IEPUOABI: KeMOpUHCKHIA, OPIOBUKCKUH, CUITYyPUHCKHU,
JIC€BOHCKUM, KAMEHHOYTOJIbHBIN, ITIEpMCKUI. Me30301cKas 3pa U e€
MIEPUO/IbL: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kaiino3olickas 3pa U €€ nepuojbl: NMaJeoreHOBbIM, HEOTN€HOBBIM,

AHTPOIIOTECHOBBIM. XapaKTEPUCTUKA KIMMAaTa U TE€OJIOTUYECKUX
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2.3

npoueccoB. OCHOBHBIE 3Tallbl  JBOJIOLMU  PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApomMopdo3bl Yy paCTEeHHM M >KUBOTHBIX.

HOSIBJ'ICHI/IG, PacuBCT U BBIMUPAHHUC I'PYIII JKUBBIX OPTaHU3MOB

Cucrema OpraHU4CCKOro Mupa KaK OTPaXCHUC 3BOJIIOIIHH.

OCHOBHBIE CUCTEMATUYCCKHE I'PYIIIBI OPTaHN3MOB

2.4

2.5

OBoOJIIOLMA  4YEJIOBEKAa. AHTpPOINOJIOTHS Kak Hayka. Pa3Butue
MPEJICTABICHUN O MPOUCXOXKICHUM 4YeoBeKa. MeToAbl N3ydeHUs
aHTporiorese3a. CxoacrBa M pas3iuMyus 4YeJIOBEKa U YKUBOTHBIX.
CucTeMaTHIeCKOE TOJIOKEHNE YETIOBEKA.

JBrxymue cuibl ((akTopbl) aHTpornorenesa. HacneacTBeHHas
U3MEHYMBOCTh U €CTECTBEHHbIH 0TOOp. OOIIecTBEHHBI 00pa3

KW3HU, U3TOTOBJIIEHUE OPYAUN TPYAd, MBILIJIEHUE, PEYb

OCHOBHBIE CTaJIMY U BETBU HBOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKH,
YemoBek  ymenwid, YenoBek  mpsamoxoasmmui, — YeloBek
HEaHAEepTanbCKui, YenoBek pasymHbld. Haxoakum uckomaeMbIx
OCTaHKOB, BpeMs CYIIIECTBOBaHMS, O0JIACTh PaCIpOCTpPaHEHUS,

00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSI

2.6

3.1

Yenoseueckue packl. OCHOBHBIE OOJIBIIKME PAChl: €BPOTCOUTHAS
(eBpaswmiickas), HErPO-aBCTPAIOUTHAS (?xBaTOpHUanIbHAas),
MOHTOJIOUHAS (a3uaTcKko-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTA ~ TIPEACTABUTENICH UEJIOBEUYECKUX pac K
YCJIOBUSIM ~ CYIIECTBOBaHUsA. EJAMHCTBO 4YeJIOBEUYECKUX  pac.
Kputuka pacuszma

Opranu3mbl U OKpyXkarolas cpeaa

DKOJIOTHs KakK Hayka. 3aJauyd W pasleiibl AKOJOTUH. MeTobl
AKOJIOTMYECKUX HMCCIEAOBAHUNA. DKOJIOTUYECKOE MHPOBO33PEHHUE.
Cpenpl oOWTaHUs OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3/YIIHAs,

ITIOYBEHHAs!, BHYTPUOPTaHU3MEHHAS
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3.2

3.3

3.4

Okonorudeckne  ¢akrtoppl. Krmaccupukanus  3KOJIOTHIECKUX
dakTopoB: abmoTHUYECKHWe, OWOTUYECKHEC W AaHTPOIOTCHHEIE.

I[CﬁCTBHC OKOJIOTNYCCKHUX (1)aKTOpOB Ha OpTraHHU3MbI

AbGuoTtnueckue (GakTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTD.
®oronepuonusm. IlpucnocobiieHus OpraHu3MoB K JIEHCTBHUIO

abuoTtnueckux (akTopoB. bruonornueckne puTMeI

buotnueckue ¢akTopel. Buasl OHMOTHYECKHX B3aWMOICHCTBUI:
KOHKYpEHIUS, XUITHUYECTBO, Mapa3uTU3M, MYyTYyaJIU3M,
KOMMEHCaJIM3M (HaXJIeOHUYECTBO, KBAPTUPAHTCTBO), AaMEHCAJIU3M,
HeWTpanu3M. 3HaueHHE OUOTHYECKUX B3aUMOJICHCTBUI st

CyIICCTBOBAHUS OPIraHU3MOB B IIPUPOAHBIX COO6IH€CTBaX

3.5

DOKOJIOTUYECKUE  XapaKTEpPUCTUKH  monyisiquu.  OCHOBHBIE
MOKa3aTeNu MOMYJISLUU: YACICHHOCTh, INIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, MPHUPOCT, MuUrpauus. JluHamMuka 4YHCIEHHOCTH

MOIYJISIUUU U €€ PEryJslns

COO6HICCTB3 H SKOJIOIN4YCCKHUEC CUCTCMBI

4.1

Coo0mrecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OuOIleHO3a:
BHUJIOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (muiieBas). Bumsi-

noMuHaHTEL. CBsI3H B OMOLIEHO3€E

4.2

DKosornueckue cucteMbl (dkocucteMsbl). [lorsTie 06 skocucTeme
u OwuoreorneHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBbI:
MPOJYIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopor BelecTtB u
MOTOK SHEPTUM B dKOcUCTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTeMbl. [luieBsie 1enu u cetu. OCHOBHBIE IOKa3aTelu
AKOCHUCTEMBI: OMomacca, MPOAYKIHs. DKOJIOTHUUECKHE MUPaAMUJIbL:
MPOIYKIIUMA, YHUCIEHHOCTH, Oumomacchl. (CBOWCTBa AIKOCHUCTEM:

YCTOWYMBOCTh, CAaMOperyJislusl, pa3Butue. Cykueccus

4.3

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EpP U PeK. DKOcHUcTeMa
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XBOWHOT'O WJIM MIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE HKOCHUCTEMBI. ATpO3KOCHCTEMBI.
VYpOoskocucreMsl. brojornueckoe M XO3sIMICTBEHHOE 3HAYEHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue kak (QakTop YCTOHYMBOCTU  SKOCHUCTEM.

CoxpaHeHne OMOJIOrMuYecKoro pa3HooOpas3us Ha 3emiie

VYyenue B.U. Bepnanckoro o Ouocdepe. I'panuipl, coctaB u
CcTpykTypa Ouocdepsl. Kuoe BemiectBoO U €ro (yHKUHUH.
Ocobennoctu  Ouocdepbl  Kak  TJIO0ATBHOM  DKOCHUCTEMBI.
4.4 Jlunamudeckoe paBHOBecMe H oOpaTHas CcBs3b B Ouocdepe.
KpyroBopoThl BeliecTB U OMOTEOXMMHYECKUE ITUKIIBI DJIEMECHTOB
(yrnepona, azota). 30HaiIbHOCTH OHOcdepbl. OCHOBHBIE OHUOMBI

CylIu

UYenopedecTBo B Onochepe 3eMin. AHTPOTIOTCHHBIC U3MCHECHHS B
ouocdepe. ['modanbHbBIE YKOJIOTUYECKUE TPOOTIEMBI.

4.5
OcHoBa palMOHATIBFHOTO YIPABIEHUS MPUPOAHBIMU pPECypcaMu U

UX MCHOJb30BaHue. JJocTikenus: OMOJIOTrUU U OXpaHa NPUPOIbl

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
1.buonorus, 10 kinacc (yrnyOnennsiii ypoBenb)/ Ilaceunuk B.B., Kamenckuit
A.A., Pyouos A.M. u apyrue /Ilox pen. Ilaceunuka B.B., Axuuonephoe
00111eCcTBO «3naTenscTBO «IIpocsemenune»,2019.
2. buonorus, 11 knacc(yriay0nennsiii ypoens)/ [Taceunuk B.B., Kamenckuit
A.A., PyonoB A.M. u npyrue /Iloxg pen. Ilaceunuka B.B., Axuumonepnoe

obmectBo «M3aarenscTBO «IIpocBemenney» ,2021.
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3. ToToBUMCS K €IMHOMY TOCYJapCTBEHHOMY 3k3aMmeHy: buosorus/ OOrmas
OuMoJIOTHSI. — M.: Hpoda, 2024.
4. A.A. Kamencknii, H.A. CokomnoBa, C.A. Tuto. BcTynurenbHbie 3K3aMEHBI:
Ballia oreHka nmo ouonoruu. — M.: M3narensckuii nentp «Bentana - ['pad»,
2022.

5. Peitmepc H. ®. Kpatkuii crmoBapb OHOJIOTMUECKMX TEPMUHOB: KH. s

yauTtens. — 2-¢ uzn. M.: [IpocBemenue, 2022.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. AmnacracoBa JLII. OOmas Ouomnorus. Jlumaktuueckue marepuaibl. — M.:
Benrana-I'pad, 2017.

2. bonrosa M.B. COopHuk 3amad mo oOrmiedi OMONIOTHHU IS MOCTYMAIOIMNUX B
BVY351. — M.: Onukc 21 BEK, 2020.
3. 3axapos B.b., MamonTtoB C.I'., Corna HU. O6mas 6uonorus: Yued. mst 10
— 11 xm. oOmeobOpa3oar. VYueb. 3aBemenuii - M.: Jlpoda, 2005..
4. Ypoxku o6mieit ouonoruu: Ilocodbue anst yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bepzunun. — M.: Ilpocsemenune, 2020..
5. 3axapoB B.b, Mycrapua A.I'. OOmas OHWOJOTHS: TECTHI, BOMPOCHI,
3aJaHusl. - M.: [Ipoceemienue, 2023.
6. Manosa T.B., Kanunosa I'.C., Markosa A.H. COopHUK 3a1aHuii 110 00IIeH
OuoJoTHN. — M.: [Ipocremienue, 2022.
5. Mummna H.B. 3amanus s caMoOCTOATENBHOM paboThl MO  OOIIei
OMOJIOTHH. 11 KJ1acc. — M.: IIpocgenienue, 2015.
6. [lumkunckas H.A. I'enetuka u cenexkuusi: Teopus. 3aganus. OTBEThI. —
Capartos: JIuuei, 2021.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1.Caiitr  «®ectuBasib  nmemarornyeckux — uaed  «OTKPBITBIA  YpOK».

Festival.l september.ru.
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2. CIyTHUKOBBIT KaHa ECUC — sputnik.mto.ru.
3. EcrecTtBeHHOHay4HBI 00pa3oBaTeNbHBIN mmopTan Www. eh.edu.ru.
4. Karanor o0pa3zoBatensHbIX IHTEpHET — pecypcoB WWW. edu.ru.
5.bubmuorteka [IOK

6.Poccuiickas 3JeKTpOHHAs 1IKOJIa
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