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MHNOACHUTEJBbHASA 3AIIUCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit ®enepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EctecTBeHHO-HaydHble peamMeTs». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
00pa30BaHUs U MPU3BAHbI OOECIIEYUTH NMPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPEIHHM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaXKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA NPUOPUTETHOE pEIlIeHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAaHHWEM HMHTEpeca K KOHKPETHOH OO0JacTH HAy4dHOTO 3HAHHMA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
U3ydeHus yueOHoro npeamera «buosiorus» Ha yriryoJ€HHOM ypOBHE, ONPEAEseT 0053aTenbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onarogaps yemy MpoCcMaTpUBAETCs HAMPABICHHOCTh HA OCIEAYIOIEe PA3BUTHE OHOIOTHUYECKUX
3HAHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeXHOro OTHOILIEHHS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme mo Ouonoruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peanusauuu tpedoBanuit @I'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEIFHOCTH O0yUYarOmUXCs 10
OCBOCHHMIO COJEp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpEIHEro oO0IIero
o0Opa3oBaHusl.

VYuebublit npeaMer «buosiorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAET
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOleHne 3HaHui
00y4arouuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOIIOTHUN
U OMOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJMOTOBKY OO YyUYaOIIUXCsl K MOCJIEYIOIIEMY OTy4eHUI0 OMOJIOTHYECKOro 00pa3oBaHMsl B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro coaep)KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOY4aroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OHOJOrMYECKHE CBEICHUS
NPUKJIAJHOTO W TOMCKOBOTO XapaKkTepa, KOTOPhIE MOYXHO HCIIOIB30BATh KaK OPUEHTHUPHI IS



MOCJIETYIOIIEro BbiOOpa mpodeccun. Bo3MokHa Takyke MHTETpalys OMOJOTHMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MIOTYYCHHBIMU 00YYaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alllH,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OO0YyYaroIIUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUIIOB W TMPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIIEJOBaHHUSIX B OWOJIOTUH, MPUKIATHBIX ACHEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH TPOTPAMMBI 110
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS W Pa3BUTHUS TOM WU WHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHHe YMEHUI NCIIONb30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTrHYECKOTO 00pa30BaHMs.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W MpaBUiIax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BU/I,
OouoreornieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
MCCJIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaThCS OMOJOTHYECKONH TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTAaHABJIMBATD CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHOLICHUIO K OKpYXKarollell MNpUpPOAHON cpele, COOCTBEHHOMY 30POBBI0 M  3J0POBBIO



OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKYA WHQEKITMOHHBIX
3a0o0JeBaHM, MpaBUjIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
KU3ZHEJECATEIIbHOCTH B 4YPE3BBIYAMHBIX CHUTYalUsIX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OMOJIOTHYECKOro HCCIEeIOBaHUS, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaroMMXCsl [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOAOII0JIB30BAHNUN
(coOnromenue mpaBWJI TOBEACHHWS B MPHPOJE, OXPAaHbl BHJIOB, HKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYalUsX IPUPOTHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTUYECKUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOONPEJIEIIEHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMM HMHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeJIeqo),
B 11 ximacce — 102 gaca (3 gaca B HeZeIO).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéToM cHenu(UKN ero coJepKaHus U HAMpPaBIECHHOCTH HA MPOJIOJDKEHUE OMOJIOTHYEeCcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(peCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0YYEHMM OMOJIOTMH Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpOBEJCHUE JAa0OpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmmxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-NCCIIE0BATENbCKUX Pa0bOT, TEMAaTHKa KOTOPBIX ONpeaesseTcs
YUUTEJIEM Ha OCHOBE UMEIOINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX
YCIOBUH.

COIEPKAHUE OBYYEHUS

10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uosIOTHsl — KOMILJIEKCHas Hayka. KpaTkas vctopusi pa3BUTHs OHOJOTHH.
Buonornueckue Hayku M u3ydaemble MMU TpoOiembl. DyHAaMeHTalbHbIE, NMPHUKIATHBIE U
MOMCKOBBIE HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJOTHH B IPAKTHUECKON 1€ TEIbHOCTH
4eJI0BEKa: MEAMIIMHE, CEIbCKOM XO035I1ICTBE, TPOMBIIIIIEHHOCTH, OXPaHE IPUPOIBIL.



JlemMoHCTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapseii, I
Mengens, B. U. Bepnanckuii, . I1. [1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGnuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOIMYEeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHust ounosnoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHMU3alUs, CaMOBOCIIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYMBOCTD, POCT U pa3BUTHE.

VpOBHM OpraHM3allid JKUBBIX CHCTEM: MOJIEKYJIIPHBIA, KIJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHBOTO.
Kussp kak popma cymectBoBaHus Marepuu. Hayku, nzydaromniye »KuBble CUCTEMBl Ha pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl OGuonorndyeckoi Hayku. HabGmroneHue, mzMepeHue,
DKCIIEPUMEHT, CUCTeMaru3auus, MmeraaHanu3. lloHsaTMe o 3aBUCMMOM M HE3aBUCHMOU
nepemenHoi. IDmanmpoBanme skcnepumenrta. [locraHoBka M mpoBepka rumore3. Hynesas
runote3a. [loHsTHe BBIOOPKHU U €€ 0CTOBEpHOCTh. Pa3dpoc B Ononornyeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [[pMUnMHBI MCKaKEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBD,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM NpUpObD», «CTpoeHUE KUBOTHON
KIIETKN», «TKaHU )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepar, «Meroabl U3ydeHUs KUBOU MIPUPOIBIY.

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHKE s TPOBECHUS HAOIIOACHUH, U3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMUHBIX METOAOB IpPU H3YYEHUHM MKUBBIX
CHUCTEMN.

Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHUS OTKpBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKOMHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, AuddepeHnManbHOe HEHTpUdyrupoBaHue,
KYJIbTUBUPOBaHUE KJIETOK. M3yueHue @uKcUuposanHvix Kiemok. DAEKTPOHHAS MHUKPOCKOIIHUSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmunpl U cxembl: «CBETOBONM MHKPOCKOI», «IEKTPOHHBIA MHKpockom», «Mcropus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpEnapaThl PacTUTEIbHBIX, )KUBOTHBIX H
OaKTepHaJIbHBIX KIETOK.



IIpakTuyeckasi padora «/3yueHne METOMOB KJIETOYHOH Oumoyioruu (Xpomatorpadmus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMeHThl. Boaa u e€ poib
KaK pacTBOPUTENS, pEareHTa, ydacTue B CTPYKTYPHUPOBAHMM KIIETKH, TEIJIOPErYJISALNH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyeckast pojib. Poilb KAaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBoi MmoJekynbl. IlepBuuHas cTpykrypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukamus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, JucaxapHabl, OJIMrocaxapuabl U noiaucaxapuipl. OOmmii nian
CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKIUN yrIeBOJOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knmaccupukanus  numnumos.
Tpurnunepunabl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu munuaos. O0mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxnennoseie kuciorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue ¢pynkunu JJHK. Buasr PHK. @yakinun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBszu B Mmojekyine AT®. buonornueckue
byukun  AT®. BocctaHoBineHHbIE TMEpEHOCYMKH, HUX (YHKIUH B KJIeTKe. /[pyeue
HYKIeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoower  ecenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouonorus: OMOXMMHYECKHEe W OUOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyl. Modenupoganue cmpykmypsvl U @QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHulil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HEeNnpupoOHbLX AHAN0208.

JleMoHCTpanuu

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabnMLAa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NKOBOH MOJEKYINb», «CTpOEHHE MOJIEKYN YIieBoJIOB», «CTpOeHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCIOTh), «CTpoeHue MojeKkyiasl ATOx.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE OEITKOB C MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

Jladoparopnasi pa6ora «lcciemoBanne HyKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

Crpoenne mpokapuoTHUeckod KieTku. KietouHas cTeHka OakTepuii U apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIEHO3aX.



Crpoenne U QPyHKIIMOHUPOBAHHE DYKAPUOTHYECKOUN KieTkH. [lnazmarnueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOnerduéHHas nudpQys3us), aKTHBHBINA
(mepBUYHBI U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponunaemocts MeMOpansl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. KinerouHas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PacTEHHH, TpHOOB.

Huronna3zma. Iutozons. Lurockener. [IBwkenue mutomiazmbel. OpraHouabl KIETKH.
OnHomeMOpaHHbIe OpraHOUAbI KIETKH: 3HJomIasmaruyeckas cetb (OIIC), annapat I'onbmxu,
JU30COMBI, UX CTpOeHHE U (QYyHKUMHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHre TpaHyISIpHOTO peTUKymnyma. Mexanusm nanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbII)
sHAoIIIa3MaTHueckuil petukyinyMm. CekperopHast ¢yHkius anmapara [oabmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I 01v0ocu. TpaHCIOPT BELIECTB
B KJIeTKe. Bakyoum pactutenbHbIX KileToK. Kirerounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIAcTUlbl. [Ilpoucxoowcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHbBIE IJIACTUABI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannblie opranouab! kietku CtpoeHne M (GyHKIHUH HEMEMOpaHHBIX OpraHOMI0B
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTbl. AxmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOILIa3Ma, SAPBIIIKH, UX CTpOEHUE M (YHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokeHHEe XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Benku XpomMaTHHa — TMCTOHBL. /Junamuxa s0epHol
06010uKU 8 MUumo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

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

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KJIeTKu», «CTpoeHHe 3>KUBOTHOU
KIeTKN», «CTpoeHHE pacTUTENbHON KIeTKH», «CTpoeHne MUTOXOHIpUW», «SAapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JladopaTopnasi padora «/3yueHne CTpOCHHS KJIETOK PA3TMIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NpeBpallieHue JHEPIUU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUyacTHe KHCI0po/ia B 0OOMEHHBIX ITpoleccax. JHEPreTHIecKoe



obecrieuenue kieTKu: npespamieHue AT® B 0OMeHHBIX mporeccax. PepMEHTATHBHBIN XapaKTep
peakuuii KieToyHoro Metabonusma. GepMeHThI, UX CTPOECHHUE, CBOMCTBA M MEXaHHU3M JCHCTBHSL.
Kodepmentsr. Otinnunst pepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. belaku-akTHUBaTOphl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKUUid OT pa3IHuHbIX
(hakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. dorocuHTe3. AHOoKCuceHHbll U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nudHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHIUPYIOIIHE
OaxTepuu, xene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKTeprn. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoxeHHs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. I[loAroToButenbHBIA 3Tal.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTudeckuii odmen», «buocuHTe3 Oenkay,
«Crtpoenue pepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

JlabopaTopnasi pa6ora «/3yueHue kaTaJIUTHUECKON aKTUBHOCTH (PepMEHTOB (Ha IpuMepe
aMUJIa3bl WIM KaTanaas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnas padora «CpaBHeHHE TTPOLIECCOB (DOTOCUHTE3A U XEMOCHHTE3A.

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHas nHGOPMALKA M pean3anus eé B KJIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzamms HaciaeAacTBeHHOM wWHQopManuu. ['eHeTWYeckwil Ko, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OumocuuTese Oenka. YciaoBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH T€HOB y TpoKapHoT. [ unoresa onepona (®. Kako0, XK. Mano).



Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul eenos. Perymsiys 0OMEHHBIX MPOIeccoB B KieTke. KieTounblil romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOsuratHbie napa3uthl. CTpoeHHEe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHsle 3a0oneBanus yenoBeka, UBOTHBIX, pacrenuit. CIIN/], COVID-19, conmansubie
U MEIULIUHCKUE MTPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmypnuvix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdemoHcTpauMu

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmuner u  cxembl: «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «BuUpyChI»,
«baxrepuodaru».

IIpakTuyeckas padora «Co3ianue MOJEIH BUPYCay.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKHA

Knerounsii 1wk, ero mepuoasl u perymsauus. Mutepdaza m muto3. OcoOEHHOCTH
MPOIIECCOB, MpoTekaronmux B uHTepdase. [loaroroka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  permmumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIENbHOCTh. MexaHu3M
pernkauuu JJTHK. Xpomocomsl. CTpoenne xpoMmocoMm. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
HA0Op KIJIETKH — KapUOTHUIL. JMTUIOMIHBIA M TarIONIHBIN HAOopbl XpomocoM. ['oMonoruyHbie
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenue kietkun — mMuto3. CTaguu MHUTO3a U MPOUCXOJALIME B HUX Hpolecchl. THIbI
muto3a. Kapnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perymsmuss MuToTHuYecKOro Iukia KieTkd. [IporpamMmmupyemas kieTouHas ruOenp —
amornTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparhl: «MHUTO3 B KIETKaxX KOpEelIKa
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIEC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OAHOKJIETOYHbIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, Ipyrue nNpoTHcThl. KononuansHele
OpraHU3MBI.

B3anmocBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHsl U CHCTEMBI OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Txkanu pacreHwil. Tunbsl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, IOKPOBHAS,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pPaCIOIOKESHUS
TKaHEW B OpraHax pacTeHUH.

TKaHU )KUBOTHBIX U YeI0BeKa. THIIBI dKUBOTHBIX TKaHEW: AMUTEINAIBbHAS, COCIUHUTENBHAS,
MblleyHast, HepBHasi. OCOOEHHOCTH CTPOCHHMSA, (PYHKUIUH M PAcIONOKEHHs] TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble ¥ reHepaTUBHBIE OpraHbl pacTeHUil. Opransl 1 CUCTEMbI OPTaHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactrenuii. CKeneTsl OJHOKJIETOUYHBIX U MHOIOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBi>keHue opraHu3moB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. JI[BM)KEHHME MHOTIOKJIETOYHBIX PACTEHUMH: TPONM3MBl W HACTHH.
JIBuKeHrEe MHOTOKJIETOUHBIX )KUBOTHBIX M UellOBeKa: MblleuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIJIETOYHOE IHILEBAPECHHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHenbl MUIIEBAapUTENbHOrO Tpakrta. [luieBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHBIX. [{uddys3us razos yepes
HOBEpPXHOCTh KieTkHU. KoxkHoe apixanue. JlpIxarenpHas MoBepxHOCTh. JKaOepHoe u né€roynoe
JpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX M 4YeJIOBEKa. OBOJIOIHUOHHOE YCIOKHEHUE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeka. MexaHu3m
BEHTWISALMH JIETKUX Y NITUI U MIIEKONUTAIOMMX. Perymsiuus apixanus. J[pixarenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHu. TpaHCHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema u e€ opransl. KpoBeHOCHas crucTema o3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbienaeHUs. OUibTpanusi, cCeKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl pabOThl OpraHoB BblAeNeHUs. CBsA3b IMOJOCTH Tejla € KPOBEHOCHOM H
BBIZICIIUTEIILHON CUCTEMaMU. Bplfenenre y NO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Ilouxwm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3MOB. CIIOpbl OaKTEepHil M IUCTHI
IpoCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrukyna. CpeacrBa macCUBHOW U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[OKpOBBI M X PON3BOHBIE. 3aIIMTAa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTouHbII W TyMOpalbHBII HWMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM  crneunpuueckuié MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHOoro uMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poib BpokIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.



Pa3apaxxuMocTe M perynsuus y OpraHu3moB. Pa3ipaXuMocTb y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHuil. PocToBble BelecTBa U HX
3HA4YCHMUE.

HepBHast cucrema u peduekropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryysuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX U 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMbl M UX TOpMOHBL. [lelicTBue ropMoHOB. B3anMOCBS3b HEpPBHOU M
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JleMoOHCTpaL U

[Toptper: WU. I1. [1aBnos.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBIX», «TKaHM pacTeHHi,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHHe ITHCTOBOM miacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpieunas cucremay,
«BpiaenurenbHas cucremMa», «DHIOKpUHHAs cucteMay, «CTpoeHue MbIUb», «MMMyHUTETY,
«KumeunononoctHslie», «CxeMa nuTaHus pacTeHHuil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHUE 0KI€BOro
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENnaparbl OJHOKICTOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHeH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa,
00opyI0BaHuE /IS IEMOHCTPALIMU TOYBEHHOT'O U BO3YLTHOT'O MUTaHUS PAaCTeHUH, pacIlerIeHus
Kpaxmaja 1 O0enKoB 1noj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHUE AJISl IEMOHCTPALIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHW3Ma JIbIXaTeNIbHbIX JBM)KEHUH, MOJeNn
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTEHUI.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OpraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBeie kieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorndeckuil cMbIcil Me03a U IOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pazputue. 'ameTorenes y >kuBoTHbIX. [looBeie sxene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

Omio1oTBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHHIX. CIOCOOBI OIIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.



NHauBuyalbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). OMOPHOJIOTHUS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoecenes — 00Ha uz 21auvix npodiem smopuonozuu. Konyenyus mopghozenos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTEHE3a KUBOTHBIX (HAa MpUMepe JATYIKH). [Ipobnenue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMTAIONINX. 3apOJBIIIEBLIC JTUCTKUA (TacTPYJISAINS).
3aknaZKka OpraHoOB M TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3aumHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/IbIlia (SMOpHUOHATbHAS HHAYKIMS ). 3aKiIaIKa TJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHATIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpelibl.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HEOPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta KUBOTHBIX. DakTOpbl PETYISIMM POCTAa KUBOTHBIX U desoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUE TPOLECCHI.

Pasmuoxenue u pazputue pacteHuil. ['ameroput u cnopodut. Meiio3 B )KU3HEHHOM LHKJIE
pactenuii. OOpa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOilHOE OIIOOTBOPEHUE Yy LIBETKOBBIX PACTCHHI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryJISILIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpannn

[Toptpersr: C. I'. HaBamun, X. llInemasn.

Tabmuubr u cxemsl: «BereratnBHOe pa3MHOXKeHHUE», « THUITBI 6€CIOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SMIEKICTKA U CIIEPMATO30Ua»,
«OCHOBHBIE CTaANN OHTOTeHEe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHun», «Pa3zBuThe ISTymku», <«/BOlHOE OIJIOAOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHrue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KM3HEHHBIA LMK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXa», < KU3HEHHBIN IIUKJII MANOPOTHUKAY, <« KM3HEHHBIN
LIUKJI COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENnapaTsl SHIIEKJIETOK U CIIEPMaTO30UI0B,
Mozeinb «L{uKi1 pa3BUTHS JIATYILIKH Y.

Jladboparopnasi pabGora «/3yueHue CTpOEHHMs TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHasi padora «CTpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHUS TeHETHKHU Kak Hayku. PaboTsl I'. Mengens, ['. ne @pusa,
T. Moprana. Ponb oreuecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Pabotst H. K. Konbrosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®wmmnuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajuIeIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA MNPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucTas JIMHUSA, THOpUABI, TeHOTUN, (eHoTurn. OCHOBHBIE METOIbl TE€HETHKHU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIISIPHO-TEHETUICCKUMN.



JlemMoHCTpauuu

IToptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benosepckuii, I'. . Kaprieuenko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS».

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TCHETHUECCKUX UCCIEIOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eIMHO00pa3us TMOpUIOB
nepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoi 3akoH MeHens — 3aK0H pacllerIeHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPUIHOTO CKpeLIMBaHUS. [HIOTE3a YHMCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMS.
Pacmenienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JurunbpugHoe ckpeunuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
TE€HOB, HAPYIIEHHUE CLETUICHUS MEX1Yy TeHaMH. XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak wenocTHas cuctema. llnelloTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoXecTBEeHHbI aienu3M. BzaumonelicTBue HeauleabHbIX TeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(bU3HONIOrHYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX (DYHKIUN. ['eHeTHUecKne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3suT» U «XO35UH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUSAX
KJIETOK 1 OPraHU3MOB.

JleMoHCTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpo 3akoHBI MeHaens», «Tpetuit 3akon MeHemns»,
«AHanu3upyollee ckpenBanue», «HenoiaHoe nomuHupoBanuey, «CLeIIeHHOe Haclel0BaHHe
MPU3HAKOB y Apo30oduiby, «I eHeTnka nonay, «Kapuotun yenosekay, «Kapuotun apo3ohuis,
«Kapuotun ntuisn», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeicTBre reHoBy.

O6opynoBaHue: MOAENb JJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rHOpUA0B NEPBOrO
MOKOJIEHUS! U pacIlEeIIeHUs] NPU3HAKOB, MOJENb s JEMOHCTpallMM 3aKOHa HE3aBUCHMOTO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIJIEHHOTO HACJIEeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTuyeckass pabdora «/3ydeHne pe3ylbTaTOB MOHOTHOPHIAHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

IIpakTnuyeckass padora «l3ydeHue pe3yabTaTOB JAUTHOPHUAHOTO CKPEIIMBAHUSA Y
JPO30(QHITB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KadecTBeHHble W KOJIWYECTBEHHBbIE NPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.



MoaudukanronHas U3MEHYMBOCTb. Ponb cpeasl B (GOPMHPOBAHUU MOIUGPUKATMOHHON
u3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanmoHHbIl psia v BapualuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MEHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
FeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallMOHHAsL.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJTb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B IIPEJIENax OJHOTO BUA.

MyranuonHass W3MEHYMBOCTb. BuIbl MyTanuii: IeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHblE W UHAYLHUPOBAaHHbIE MyTallMM. SnepHble MW LUTOIIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIprumHBl BO3HUKHOBEHHUS MyTanuid. MyTareHbl U HX
BIIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOI'O IpOILecca. 3aKOH TOMOJOTHYECKHX
psanoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYMBOCTh U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoé 6 HACIe008aHuu u
UBMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUZMOB.

JdeMoHcTpannn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u cxembl: «Buapl w3MeHUMBOCTHY, «MoIu(UKAIIMOHHAS W3MEHYHBOCTHY,
«KombOuHaTHBHAast N3MEHUUBOCTHY, «Meilo3», «OmnonorBopenue», «I'eHerndyeckue 3ab601eBaHus
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: >KMBbIE W TepOapHbIE HK3EMIUISIPHI KOMHATHBIX PACTCHHH, PUCYHKH
(poTorpadum) KUBOTHBIX C pa3TMYHBIMU BHIaMU H3MEHYHBOCTH.

JlaGopaTtopnas padora «lccnenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKALMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifa U BapuallMOHHOW KpPUBOM.

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIPENapaTax)».

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoseka. MexayHapoaHas IporpamMma HCCIIEJOBaHHMS TI'€HOMa 4YeJIOBEKA.
Mertonbl U3yueHHs] TEHETUKH YeJIOBEeKa: T'€HealloTMYeCKUi, OJIM3HENOBbIH, [IMTOreHEeTUYECKHH,
HOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJEKyJIsgspHO-reHeThueckuil. COBpEMEHHOE OIpeeeHne
TEHOTHUIIA: IOJJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisto [T1P-
aHanu3a. HacnencrBenHsle 3a00s1eBaHus YeaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3Hn ¢ HacieICTBEHHOW MNpPEApPacHOOKEHHOCTbIO. 3HAYEHHE MEIULUHCKON T'€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a00jeBaHUI dYenoBeka. MeauKo-TeHeTH4ecKoe
KOHCYyJbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHUUECKOro rpy3a». DTHUYECKHUE aCIIEKThI
UCCIIEIOBaHUI B 00JIACTH pelakKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTU YelloBeKa K (pU3MUecKOMy U
XUMHUYECKOMY 3arps3HEHHUIO OKpyKarouiel cpenbl. ['eHeTHdeckas MperpacroiokKeHHOCTh
YyeJioBeKa K MaTOJOTUSIM.

JleMoHCTpanun

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYeHHsS] T€HETUKH YEIIOBEKay,
«I'eHeTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTapieHue U aHAIN3 POAOCIOBHOI.

Tema 15. Centekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkAE€HHUE CEeIeKIMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LlenTpax mpoucxoxieHus 1 MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. Ponb cenexnuu



B CO3JJaHUM COPTOB PACTEHUI U TOPOJI )KMBOTHBIX. COpT, MOpoaa, mTaMM. 3aKOH TOMOJIOTHYECKHUX
psAloB B HacliencTBeHHOM n3MeHunBocth H. V. BaBuioBa, ero 3HaueHue Mg CENEKLIMOHHOMN
paboTHI.

MeTonpl ceNneKITMOHHOM paboThl. ICKyCCTBEHHBIN OTOOp: MAacCCOBBIM U MHAMBUAYATbHBIH.
Otanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHITY C IMOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PammanvoHHBId U
XUMUYECKHM MyTareHe3 KaK MCTOYHUK MyTalluid Yy KyJIbTYpHBIX (DOPM OpTraHH3MOB.
Hcnonk30BaHre TEHOMHOTO PeaKTUPOBAHUS U MeTO0B pekoMOnHaHTHBIX JIHK aiis momy4uenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Tomyyenue mnonurmionaoB. BHyTpuBHmoBas rubpuamu3anus. bBIu3KOpoIACTBEHHOE
CKpelIMBaHKue, WM MHOpUAMHT. HepolicTBeHHOE CKpellMBaHUe, WM ayTOpuIuHr. ['erepo3uc u
ero mnpuuuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OtmanéHHas rudpuaUzaIus.
[Ipeononenue Oecruionusi MEXKBHJIOBBIX THOPUAOB. JIOCTHXKEHHS CEIEKIIMA PACTCHHHA U
JKUBOTHBIX. «3e/1eHAs peBONOYUY.

CoxpaHeHHEe U U3YYCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JMKUX
poauyei i CO3aHUs HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu ceibCKOX03AUCMEEHHbIX U NPOMBLCI08bIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCm8YIoUWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHULL, NepedosblX uoell U
NepCneKmueHbIX MexHoL02UlL.

JleMoOHCTpaL U

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl 1 cxeMbl: «L{eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJICJACTBEHHONW HM3MEHUYUBOCTHY», «METOIbI CENEeKIuny,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKHBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METOJABI M JOCTH)KEHHUS CENEKIMH PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJ0rusl 1 CAHTEeTHYECKasA OHMO0JIOTHS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKaHEBBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJuIMOHHAs OWOTEXHOJIOTHS: XJeOoreueHue,
MOJTYYCHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENNE. Mukpoouomornueckuii cuaTe3. OOBEKTHI
MUKpPOOHOIIOTHYECKUX TexHooruil. [I[pon3BoacTBO OenKa, aMHIHOKHCIOT U BUTAMHUHOB.

Co3aHue TEXHOJOTMM W MHCTPYMEHTOB  IEJCHANpPABICHHOTO  HW3MEHEHUs |
KOHCTPYMPOBAHUS TEHOMOB C IIEJIBIO TIOJYUYE€HUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEP KAIINX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounas unkeHepus. MeToapl KylabTypbl KJIETOK W TKaHEH pPAaCTEHUH M KUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS W COMaTHYeCKHil sMmOpuoreHes. lcmomb3oBaHue
rarjiousIoB B CEJEKUUHU pacTeHuil. [lomyuenue MoHOKIOHANbHBLIX anmumen. Hcnonvzoeanue



MOHOKJIOHANIbHBIX U NOJUKIOHAILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexoHcTpyKIMs AWLEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCIUIAHTALIUU SIIEP KIETOK.
Texnonozuu  0300po6nenus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAs U TeHHas MHXkeHepus. VICKyCCTBEHHBII CUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pekombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXEHEPUHU.

Menununckue 6uorexunosnoruu. [loctrenomuas mudposas meaumuHa. [TIP-nuarnocTuka.
MeTaboa0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIU3 MPOTEOMA YEJIOBEKA ISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KIIeTOK. TaprerHas Tepamnus paka. 3D-Ononnxenepus
IUTsE pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTH, CO3/1aHUs KOMIIEKCHBIX
TKaHeW COYeTaHHWEM TEXHOJOTUI TPEXMEPHOro OMONpPUHTHHIA U ckaddoNIuHTa A pelleHus
3a71a4 NEPCOHATM3UPOBAHHON MEJIULIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MEXaHHU3MOB (yHKumoHupoBanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubet w  cxemsl: «/cnonb30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KieTouHast HHXXeHepus», «['eHHass nHKEeHepus».

JlabopaTopnasi pa6ora «l3yueHrne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKeKkypeust «buoTeXHOIOrns — BayKHEHIas Npou3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeICTABJIEHNH B 0HOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUs JapBUHU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTh Y. JlapBuHa.

JBuwxkymue cunel 3Boironuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAas W3MEHUYMBOCTb, OOpb0a 3a CyIleCTBOBaHUE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast Teopus 3BOIIOLNH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHMoorus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUDA.

JleMoHCTpanun

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yersepukos, U. U. IlImaneraysen, k. Xonaern, /. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma »KuBbIX
cyuiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta nytemectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE», «[lopoasl rony6eit», «MHorooOpasue KylnbTypHBIX GOpM
KarnycTb», «[lopoJpl AOMamIHUX KUBOTHBIX», «Cxema oOpa3oBaHHs HOBbIX BUIO0B (mo Y.
JapBuny)», «CxeMa COOTHOLIEHHWS IBWXKYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKON TEOPUHU IBOIIOLIUN.



Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJIbTaThl

[Tonmymsiuust Kak B3J€MEHTapHas €AMHMLA SBOMOLMU. COBPEMEHHBIE METOJbI OLIEHKH
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYpPHI MonyJssiiuii. MI3mMenenune reHooH 1a MOMYIISIIUN KakK
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIkx. Xapmau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KomOunaTtuBHas 13MeHYMBOCTb. [[peti¢) reHOB — ciryuyaiiHble HeHalpaBICHHBIE H3MEHEHHUS YacTOT
ajuteniedt B monyssinusax. DGdekT ocHoBatens. Ipgexkm Oymowiiounozo copaviuika. CrudiceHue
2EHeMmuU4ecKo20 pasHoobpasus: npudursl u creocmeus. Ilpossnenue sghghexkma Opetigha cenos 6
oonvwux U Manelx nonyiayusx. Murpanuu. M3onsamus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EctectBeHHblil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIINN, pa3pbIBAlOMUNA (Iu3pynTuBHBIN). [lomoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MTOBECHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUE
MPUCTIOCOOIeHUI y opranu3MoB. ApoMopdo3bl u uanoagantanuu. [Ilpumeps! npucnocobneHui y
OpraHu3MoB: Mopdosoruueckre, (U3HOIOTHUECKHE, OHOXMMHUYECKHE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepuu u crpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLUH.
Wzomsimust — kmroueBoil  akTop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
ajonarpuueckoe  (reorpaduyueckoe), CHUMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3auus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanus3mbl hopMHUpOBaHMs OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonuonHoi Ouonorud B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «lloMynsSMOHHas CTPYKTYpa BHIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymipe CHIBI  DBOJIOIUN,
«OKoyloruyecKas M30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30JIALUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsinoHHble BOJIHBI YUCICHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«IlokpoBUTENBCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IpucnocobIeHHOCTh OPraHU3MOB M €€ OTHOCHUTEJIBHOCTBY,
«Kputepun Buna», «Bupgsl-aBoitHuku», «CTpykTypa BHIa B npupone», «CrocoObl
BUJ000pazoBanus», «l'eorpapmyeckoe BHuI00Opa3oBaHME TpEX BUIOB  JIAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lonummounsl pacteHuit», «KamycTHo-
peleuHblii THOPUI.

ObopynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3BEeper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BaBIINUXCS PA3TUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsgBlIeHIE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JlaGopaTtopnas pabora «[IpucrnocobneHust OpraHu3MOB U UX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.



JladopaTopHas padora «CpaBHEHHE BUIOB IO MOP(HOTOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBorouy. [lageoHTonornyeckue METOAbI U3Y4EHUSI BOTIOLUH.
[Tepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszydeHus sBomonuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHUECKHEe METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
I"'omostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOIEKyISpPHO-
TreHEeTHYeCKre, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJAbl HM3YyYCHHS  HBOJIOIHH.
['omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallUi U 9BOJIIOLMS TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
suiepe», «Crerouedans», «Punnodurer», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukrThl», «HawanmpHble CTaguu 3MOPHOHATBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHMYHBIE U AHAJIOTUYHBIE OPTraHbl», «PyIUMEHThI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJOBEKa M LIMMIIAaH3e», «lJ1aBHbIE HalpaBICHUS
3BOJIIOLIUNY, «O0I1IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe :KM3HU Ha 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOJIOTUS.

OcHoBHbIE ATanbl HeOpraHUueckoi »Bostonuu. [lnanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nosmmepoB U3 MoHomMepoB. KoaliepBatHas runoresa
A. W. Onapuna, runote3a nepBuuyHoro OynboHa JIx. XonjeiHa, reHetnyeckas rumnoresa [
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Hctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHasT M aOCONIOTHAsE T'€OXPOHOJIOTHS.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Oomonius MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHble MHKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHne SykapuoT (CUMOMOTEHe3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHKHOBEHHE OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.



OCHOBHBIE 3Tambl JBOJIIOIMU BBICIIUX pacTeHuid. OcHOBHBIE apomMop(do3bl pacTeHH.
Boixon pactenuii Ha cymry. [losiBiieHne ciopoBbIX pacTeHUH 1 3aBOEBaHNe UMU cyllid. CeMEHHbIE
pacrenus. [IpoucxoxieHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKH3HBb B BOJIE. DBOIOIMS NO3BOHOYHBIX. [IporcxoxacHne aM(puOuil M penTHITHi.
[TpoucxoxaeHne MIICKOMHUTAIUX H NTUI. [lpuHnmn kmodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXxeH, MpOoTEepO30H, MaIe030i, ME3030i,
KaifHo301. O011ast XapaKTepUCTHKA KJIMMaTa U re0J0rHYecKux mnpoueccos. [losiBienue u pacuser
XapaKTEpHBbIX OpPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCJIOBMsI M BIMSHHUE HA Ta30BbI COCTaB
aTMocChepBhl.

MaccoBble BBIMUpAHUSI — HKOJOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctus
MacCOBBIX BhIMUpaHUi. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpemeHHast cucTtemMa opranudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIMU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaLuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxJeHust xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHuueckon
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema 00pa3oBaHUs DYKApUOT MMyTEM cuMOHroreHe3ay, «Crucrema )KuBoil mpupo by, «CTpoeHue
BUpYyca», «Apomopdosbl pacteHuit», «PunnoduTe», «OIHOKIETOYHBIE BOJOPOCIH,
«MHoOrokieTounble BoAopocam», «Mxu», «llanmopoTHuku», «l'0TOCEMEHHBIE PACTEHUSY,
«Oprasbpl I1BETKOBBIX pacTeHHil», «Cxema pa3BUTHS >KUBOTHOTO MHUDPA», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «UineHHUCTOHOTHER,
«Pv10BIY, «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuiby, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXeMCKoN spey», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pey, «Pa3BUTHE KU3HU B
NaJIe030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIHWH HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHMX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIEe3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muepa—tOpu mno
M3Yy4EHHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKHUX COCTMHEHUN B IIEPBUYHOMN aTMocdepey.

JlaGopaTropHass pabora «l3ydeHHME W ONHUCAHME HMCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTyeckas padora «3yueHne ocoOeHHOCTEH CTPOCHUS paCTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpONoa0oruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKIEHUM YEIOBEKa. Pelnruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.



CxoncTBO  yenoBeKa € KMBOTHbIMU. (CHCTEMaTWyecKoe IIOJIOKEHUE  4YeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€eHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAIbHOW CHUCTEMBI.

JBwmxymue cuitbl ((hakTophl) aHTPOIIOTeHE3a: OMOJIOTHYecKue, connanbabie. COOTHOIICHHE
OMOJIOTUYECKHUX M COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaIUU aHTpOIIOreHe3a. PanHue yenoBekooOpaszHbie 00€3bsHBI (IPOKOHCYIbBI) U
paHHME MOHTHABI — OOIIHME MPEIKU YeJIOBEKOOOpa3HbIX 00€3bsiH U JI0JeH. ABCTPaIONUTEKA —
JIBYHOTHE MPEIKU JIIoAci. YeloBeKk yMellbld, IEepBbl€ M3TOTOBICHHS Opynuil Tpyna. YenoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jto/iel 3a mpenensl Adpuku. YenoBek reiiaenbOeprekuii —
o0uIMii mpeoK HeaHJepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHKA.

OBOJIIOLMS COBPEMEHHOI'O uenoBeKa. EcTecTBeHHbBI OTOOp B MONYJSALUAX 4YeJIOBEKa.
Myranuonsslii porecc U noaumopdusm. [lomymsiroHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYISAUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiume packl: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo IuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM OKpYKaroIen
cpenpl. Bimsinue reorpadudeckoil cpeabl U apeida reHoB Ha MOPQOJIOTHIO U (U3HOJIOTHIO
YeJI0BEeKa.

MexaucuuruimHapasie  MeToAbl B (Qu3nyeckol (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTMsg M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  HOMYJISLUM.
buoconuaneHple  HMCCIENOBaHWSA  NPUPOJBI  4enoBeka.  MccinepoBaHue — KODBOJIIOLMU
OHMOJOrNYECKOro U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToasl aHTpONOJIOTHHY, «['OJOBHOW MO3T  YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsAHB», «CKEJIeT 4YesloBeKa W CKeJeT IMIUMIIaH3e», «PyauMeHTh u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBI AHTPOIOreHEe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heangepransup», «KpoMmanboHIb», «lIpeakn udenoBekay, «ITambl 3BOJIOLNUU YEIOBEKAY,
«PacslI yenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTeH, MpeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
YenoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUESCKUMU U OMOTIEHCKUMU CIOKETaMu
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAeMbIX OCTATKOB YEJIOBEKAa, CKelleT
YEJI0BEeKa, MOJENb Yepera 4YelIOBeKa M 4Yepena IIMMITAH3€, MOJENb KHUCTH YEelIOBEKa U KHUCTU
HIMMIIaH3€, MOJEIN TOPCa MIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «M3yueHne ocoOEHHOCTEH CTPOCHHMsS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 5K0JOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. Jxos10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTAaHU3MOB M HAIOPTaHNU3MEHHbIX
CHCTEM C OKpY KaroLiei cpenoi



3apoxaeHre W pa3BUTHE dKoioruu B Tpynax A. I'ymbonmpara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOnEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalollel Cpelibl: JIOKaJIbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM JUIS 4YelIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJloBeuecTBa C MNpupoaoi. POpMHUpPOBAHHE SKOJOTUYECKOW KYJIbTYypbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiaoruny, «Metoasl skojgoruuy, «Cxema MOHUTOPHHTA
OKPYKarOIIEH CpebD».

JlabopaTropnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpea oOMTAHUS

Oxonoruyeckue (GakTOpbl W 3aKOHOMEPHOCTH MX JeictBus. Knaccudukanus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢akropos. [Ipasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotuueckue ¢akropbl. CBeT Kak skojorudeckuii pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiu3m.

Temnepatypa kak sKkonoruueckuii ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHHU3MBIL.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTe kak skojorumueckuit ¢akrop. IIpucnocobneHuss pacTeHuil K IMOAJIEPIKaHUIO
BogHOro Oananca. Kmaccudukanust pacreHuil 1mo oTHOmeHWI0O K Boje. IlpucmocoOmneHust
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAs, MOYBEHHAas, TIyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWTaHus
opranu3moB. [IpucrocobieHnss OpraHu3MoB K )KU3HU B pa3HbIX cpeax.

bruonornueckne putmel. BHelmHne u BHyTpeHHHE pUTMBlL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznennsle ¢opMmbl opraHu3moB. [lonstue o xusHeHHOW (opme. KuzHeHHble (HOPMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTPOEHUs M 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTHUpPAaHTCTBO,  HaxJieOHHW4ecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONHUYECKHE,
dopuueckue, dabpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL UK

Tabnuupl 1 cxembl: «JKosornyeckue (pakropbl», «CBETOBOU CIEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHbBIE», «DU3NOJIIOTUYECKUE aJanTalli >XUBOTHBIX», «Cpelapl OOUTaHUS OPTraHU3MOBY,



«buonornueckue puTMbD», «OKU3HEHHbIE POPMBI pacTeHUI», «Kn3HeHHBIE (POPMBI JKUBOTHBIXY,
«9KocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jiecayn, «llemu nutanus»,
«Xumnn4yectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncammzm.

OO6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, INPHCIIOCOOJEHHBIX K BIIHUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHEIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuu U KOJJICKIIH TETUI0MI00NBBIX, 3MMOCTOUKHUX, MOPO30YCTONYHMBBIX PACTEHUH,
yyyejga NTUL U 3Beped, repbapuu pacTeHH, OTHOCIIUXCA K rurpopurtam, Kcepoputam,
Me30(pHTaM, KOMHATHbIE PACTEHUs IaHHBIX I'PYII, KOJJIEKIUH )KMUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, TrepbapuM M KOJUIGKIMM pAcTeHHWH W JKUBOTHBIX, OOJANaIOMMX dYepTaMu
OpUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH KH3HH, TepOapuu U KOJUICKLIUHU
pacTeHUH M MKUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKLMHU KHUBOTHBIX, YIaCTBYIOIIUX B
pa3InYHbIX OMOTHYECKUX B3aUMOJCHCTBUSAX.

JlabopaTropnasi padora «BrisBieHre MpUCTIOCOOIEHUM OPTaHU3MOB K BIIUSIHUIO CBETAY.

Jladboparopnasi paGora «BbIsBICHHE TMPUCIIOCOOJICHUN OPraHU3MOB K  BIIMSHHUIO
TEMIIEPATYPBI».

Jladoparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUA».

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

OKOJIOrHYecKHe XapaKTepUCTUKU nomyssauuu. Ilomynsamus kak Ouojoruueckasl CUcTemMa.
Ponp HeogHOpoaHOCTH cpefbl, (U3MYECKUX OapbepoB U OCOOEHHOCTEH OMOIOTrMM BHIOB B
(OopMHUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpbI OMyAlnid. OCHOBHbIE OKA3aTENIN NOMYIISIIUU:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3PACTHAas W IOJOBasl CTPYKTYpPa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

OKxojoruyeckass CTpykTypa nomyisauud. OLeHKa YHUCIEHHOCTH NOMyJsiuuu. JuHamuka
NOMYJSIMK U €€ perynanus. buornueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie JUHAMUKH
nonymnsiuuu. KpuBble pocra uunciaeHHOCTH mnonyisiuu. Kpusble BbDkMBaHUS. Perynsnus
YUCICHHOCTU MOMYNALUN: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUoB (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckod HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunansHas u
pearn30BaHHas HUILIH.

Bun kak cucrema mnomynsauumid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHU.
OKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUTIpalMil >KUBOTHBIX. bHojormyeckue wWHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoHCTpanun

IToprper: Ix. Y. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHUECKHUEe XapaKTePUCTUKU Monyasuun», «IIpoctpancTBenHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuzabl nonyasnun», «CKOpoCTb 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3IMUHBIMM OpraHusMammu», «Mogxenb skosornueckoil Humm JIx. U.
XaTuynHCOHAY.

O6opynoBanue: repdapuy pacTeHU, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Ixon0rus cood1mecTs. IKOJIOrHYECKHE CHCTEMBI.



CoobmectBa opranu3mMoB. buoiieHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MamMu B
OuoreHose.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHAIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. A6uornyeckue 0;0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopot BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KocucTeMbl. buoMacca u npoaykius. DKOJI0rH4ecKUe MUpaMubl
yucesl, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cyKueccud. KimmmakcHoe — cooOIIecTBo.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. IKocucmemvl 03€p U peK. IKOCUcmemvl MOopel U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMmbvlHb.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AQHTPOIIOI€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa u dayHa.
CunaHTpOonM3amusi TropoAcKoil  (ayHbl. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udoe-30ughuxamopos (kirouesvix 6u008) 6 HyHKUUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMYUBOCTH
OpraHU3MOB, MOMYJISIIUI M HSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOINOTEHHBIX
BO3JIEHCTBUIA.

Mexanuzmsl  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2aAHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeusi. MeTooI0oruss MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JleMoHCTpan U

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKkTypa OMOLIEHO3a», « DIKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECay,
«9KocUCcTeEMa XBOWHOTO Jiecay, «DyHKIMOHAJIBHBIE TIPYNNbl OPraHU3MOB B HIKOCHCTEMEN,
«KpyroBopor BemiectB B 3Kkocucrteme», «llenmn mnwuraHus (macTOMIMHASA, JETPUTHAS)»,
«IKOJOTHYECKas MUPaMUJIa YUCEID, «IKOJIOTHIECKass MUupaMuaa OnomMacch», «IKOJIOTHUECKas
nupamujia sHeprun», «OodpazoBanue Oonotay, «llepBuunas cykueccus», «BocctanoBienue jieca
IocJie moXxapa», « JKoCucTeMa 03epay», «ArpoueHos3», «KpyroBopor BelecTB U MOTOK SHEPTUU B
arporeHose», «I[Ipumepsl ypooskocucTem».

OGopynoBaHue: repOapul pacTeHH, KOJUICKIIMM HACEKOMBIX, uydesa TTHI[ U 3BepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JlaGopaTopHas padora «/3yyeHue pa3HOOOpa3usi METKUX MOYBEHHBIX WICHHCTOHOTHX B
pa3HbIX IKOCHCTEMAX ).

IKeKkypeust «IKCKypcHsi B TUIUYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOIOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpPCHsl B arpodKocHcTeMy (Ha MOJIe UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbpHas 3kocucTeMa



buocdepa — obmennanerapras o0ojouka 3eMiu, T CYIMIECTBYET HWJIM CYIIeCTBOBasa
xu3Hb. Pa3Butue npeacrasienuii o ouocdepe B pynax 3. 3tocca. Yuenue B. . Bepnanackoro o
6uocdepe. O6snactu 6nocheps! u e€ cocras. JKupoe BeniecTBo Onochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Ouochepsl Kak rio0aabHOMN
sKocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTre0OXMMHUYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD sBNICHHI B 6uocdepe.

3onansHOCTh OUochepsl. [lonsTre o 6mome. OcHOBHBIE OMOMBI CYIIHM: TYHpA, XBOWHBIC
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpBs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CUCTEM, OIIEHKA HX PECYPCHOTO MOTEHIIMANa 1 OHOC(hepHbIX
byHKUINH.

JdemoHcTpauMu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubt u cxemsr: «I'eocdepsr 3emmnu», «KpyroBopoT a3ora B npupone», «KpyroBopot
yriepoaa B mpupoje», «KpyroBopor kucinopoaa B npupoae», «KpyroBopoTt BoIbl B IPUPOIE»,
«OcHOBHBIE OMOMBI cynY, «Knumatuueckue nosica 3emnn», «Tynapay, «Taiiray, «CMeniaHHbIN
necy, «llupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudyeckuii nec.

O6opynoBanue: repbapuy paCTCHHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKoJorMYecKre KpHU3HChl M HMX NpuuuHBL. BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHrue BoIHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymenne noussl. OxpaHa IMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTPOTIOreHHOE BO3/ICHCTBHE HA PACTUTENILHBIN U )KUBOTHBINA MUpP. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl Tpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoubie Tepputopun (OOIIT). Boranuueckue cajapl U 300J0THYECKHUE TAPKU.

OCHOBHBIC TTPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U MPUPOABL. PanmonansHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OHoJorudeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI100aJbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUS.

PazBuTtne MeTOMOB MOHHTOPHHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl IKOpeaburumayuu SKOCUcmem u cnocobo8 60pvobl ¢ OUONOBPENHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl: «3arps3HeHue aTMmocdepbl», «3arps3HeHue THuapocheps»,
«3arps3HeHne nouBbh», «I[lapHUKOBBIN 3P PerT», «Oco00 oXpaHseMble TPUPOIHbIE TEPPUTOPUNY,
«Mopenu ynpaBisieMOro Mupa.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU 1 )KUBOTHBIX KpacHoli kauru Poccuiickoit
®enepanun, KpacHoil KHUIM permoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHBIE.

B cTpykType JTMYHOCTHBIX pe3yibTaTOB OCBOEHMS MPOrpamMMbl [0 OMOJIOTUU BbIAEIECHbI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHUME OOYHYaIOUIMMHUCH  POCCHHCKOM  IpakIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M UCTOPUYECKHX TPAJULMUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, IPUCYLIUMHU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJIOTMYECKOHW  KYIbTYpHI,
cnocobHocmu cmagumy eI U CTPOUTH KU3HEHHBIE IIIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl 110 OMOJIOTHM JIOCTUTAIOTCS B €AMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLMH JIMYHOCTH, IIATPUOTU3MA U
YBaXXEHUs K 3aKOHY U IPABOIIOPSJKY, YEIOBEKY TpyZa M CTaplieMy ITOKOJEHHUIO, B3aHMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npenmMera «buonaorus» IOKHBI OTpakaTh
FOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJCTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOILIEeCTBa,
paclIupeHre KU3HEHHOIO OIbITA U OIbITA AEATEIBHOCTH B IIPOLIECCE PEATM3ALUUA OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIbHOMN IE€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0SN3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO MO3MIHIO 110 OTHOUIEHHWIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHME YUYUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JTI0JIeH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHHUS Y4eOHBIX,
MTO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, HPOILIOE U HACTOALLEE MHOTOHALIMOHAJIBLHOTO Hapoaa Poccun;



[IEHHOCTHOE OTHOIIIEHHE K IPUPOTHOMY HACIIEIUIO U TAMSITHUKAM IPUPO/IbI, TOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAuYeHUsi OWOJOTMH B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HHU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (POPMHPOBAHUA  KYJLTYPbl 310POBbS W
IMOIMOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTHUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aaKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTH UHUIIMUPOBAThH, INIAHUPOBATH U CAMOCTOSATENLHO BBITIOIHATH TAaKYIO JIEATETbHOCTH;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSHKEHUHU BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHeE TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;



CIIOCOOHOCTH MCMOJIb30BaTh NMpUoOpeTaeMble PU W3YYEHUN OMOJIOTUHU 3HAHUS U YMEHUS
IpU PEIICHUH MpOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM MPHPOAOINOIH30BAHUEM (COOIIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMAECMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM IpAaKTUKU, OCHOBAHHOINO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMAaHUE crenupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUU LEIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoOaeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUIsI COBPEMEHHOW IMBHIIM3AIMU: 00ECIICUeHUS
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
9KOJIOTHYECKHX MPOoOJieM U 00ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIUOHAIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIHHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHH, YMEHHE JelaTh O00OCHOBaHHbBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IICHHOCTU HAyYHOH NEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN MO OHOJOTUM B COOTBETCTBHH C >KHU3HEHHBIMHU
NOTPeOHOCTAMH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHHS yu4eOHOTo npeameTa «bronorusy» BKIIOYaroT:
3HaYuMBbIe 1)1 (POPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIMXCS MEXIUCIUIUIMHAPHBIE
(MexmpenMeTHbIe) O0IIeHayYHbIE TTOHSATHS, OTPaKaIOIINE 1IeIOCTHOCTh HAYYHOM KapTHHBI



MUpa U cnelupuKy METOI0B TO3HAHUS, UCTIOIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, sIBICHUE, POIIeCcC, CUCTeMa, HAyYHBIN (DAKT, MPUHIIKIL, THITOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, HCCIIEIOBaHUE, HAOIIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);
YHHUBEpCaIbHbIC yueOHbIe IelicTBUS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISTUBHBIC),
obecneunBaromue GopmMupoBaHue GyHKIIMOHATBHON TPAMOTHOCTH U COLMATBHON
KOMIIETEHIIMH 00Y4aIOIIUXCsl; CIOCOOHOCTh 00YYarOIIUXCS UCTIOIb30BaTh OCBOCHHbIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U YHUBEpCaIbHble yueOHbIE AeHCTBUS B
MO3HABATEJIBHON U COIMAILHOM MPAKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro oobmero oOpa3oBaHUd Y
oOyudatomierocss Oyayr copMmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC YYCOHBIC JCWUCTBUS, PETYISITHBHBIC YHHBEpPCATbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHMs, KlacCU(pUKAlUU, OOOOIIEHUS), PACKPBIBATH CMBICH OHMOJOTHYECKUX MOHSATUN
(BBIIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPE/ICIIATh IEIM JEATEIHHOCTH, 3ajaBas THapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTaThl JACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHATUS JUIsl OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXICHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIC, TIO AaHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKTIOYCHHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJEA0BATEIbCKIE IeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY MOUCKY METOJIOB
peIIeHUs TPAKTUICCKHX 3a71a4, TIPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJIBI JCSITCILHOCTH I10 TOJIYUCHHUIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



(GopMHpOBaTh HAYYHBIN THUIl MBIIIJICHHS, BIAJECTh HAYYHOU TEPMHUHOJIOTHEHN, KIIOYEBBIMU
HMOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBAaTh 3ajady, BBIIBUIATh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apIryMEHTBHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYIO M  IPAKTHYECKYI0  0O0IacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUT'aTh HOBBIE WJEM, NpPE/Ularatb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(MOpMAIMH (TEKCTe y4eOHOro Mmocoowms,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTHBOPEYHBOCTH;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI MPH IOHCKE U O0TOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpMannel: TPUMEHITh XUMHUYECKUe, (PU3HUecKre W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl UHGpOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBIMIONHEHUS TMpeIaraéMoi 3aJadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIUKTHBIX CUTyallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;



pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHsA C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEeILICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUUIaH JEHCTBUM, PACIIPEAEIIATH POJIA ¢ Y4ETOM MHEHUM
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUI L[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KUBOM MPUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH pPelIeHHs MpoOiIeMbl ¢ YIETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX MPU aHAJIW3€E PE3YJIbTaTOB AEITEIbHOCTH;



MpHU3HABaTh CBOE MPABO U MPABO APYrUX Ha OLIUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH IPYTOTr0O YeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOlEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecreueHrne MpoPILHOTO 00YIeHUS 00yJaroIIIXCsl
6uonornu. OHM BKITIOYAIOT: CienU(pUIecKre It OMOJIOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JIeMCTBUI 1O OCBOEHUIO, UHTEPIPETALUU U NPeoOpa30oBaHUIO 3HAHUM, BHUJIbI IEATEIbHOCTH IO
IOJyYEHUIO HOBBIX 3HAHUHW M MX NMPUMEHEHHIO B PA3JIMYHBIX Y4E€OHBIX, a TAKXKE B pealbHbIX
YKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaThl IPEICTaBICHbI 10 TOAaM U3yUYEHHUS.

[IpeameTHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npenmera «buonorus» B 10 knacce n0OIKHBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUN O MeCTE U POJIM OMOJIOTUHM B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHNUHU €CTECTBEHHO-HAYUYHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELICHUU
po0JieM pallMOHAIBHOTO IPUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOINOJArarolue
OMOJOrMYEeCKrEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, IrOMEocTas,
CaMOpEeTryJsiLiMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Tteopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nenrpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOIO MOKOJIEHMS, paCIIEIJICHUS, YUCTOTHI FaMeT, HE3aBUCUMOro HacyieqoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBEHHOM wu3zMeHuumBoctu H. M. BaswiioBa), nmpuHLIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (ONMHMCAaHUE, U3MEPEHNE, HAOII0 e HIE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PAcTEHUM, JKHBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, POTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIlecTB (MeTabo0In3M), IpeBpallleH s SHEPTHH, OPOXKEHHUS,
aBTOTPOGHOIO U reTepoTpOoHOro TUIIOB MUTAHMSL, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTAIMOPHUOHAIIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMIAMH KJIETKH M UX (YHKIHMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEMaMHU OpraHoB U HX
GyHKIUSAMH, MEXAY JTanaMu oOMeHa BeIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, OJTalaMH >SMOPHOHAIBHOTO pPAa3BUTHUSA, TEHOTUIIOM M (DeHOTUIIOM,
(deHoTHoM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISITH OTIMYMUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE paCTEHHI,
JKUBOTHBIX U YEJIOBEKA;



YMEHHUE HUCIO0JIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JIJIs TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE pemaTh OMOJIOTUYECKUE 3a/1a4H, BEISIBIATH IPUUYNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCIIElyEeMbIMH OMOJIOTHYECKUMU NPOLIECCAMU U SIBIIEHUSIMH, J1€1aTh BBIBOJIbI M IPOTHO3bI Ha
OCHOBAHMH IIOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMynupys 1ellb UCCIIeI0BaHNs, aHAJIM3UPOBATh [1OJyYEHHbIE PE3YyJIbTAThl U J1€1aTh BbIBOABI;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHUE OLICHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B 00J1aCTH OMOJIOTUN
U MEIUIMHBI (KJIOHUPOBAaHHME, MCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIpaBIIEHHOE H3MEHEHHE
TeHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BBIOOP Oyaylei mpodeccCuoOHaIbHOM e TeIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTMH, BETEpUHAPUH, CEIbCKOI0 X0341iCTBA, MUIIEBOM
IPOMBIIIJICHHOCTH, YTITYOJISATh MO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIIEH Mpodeccuu M MPOJA0IDKEHHE ONOIOTHIECKOT0 00pa30BaHUs B OPraHU3ALUAX
cpeaHero npo¢)eCCHOHAIBHOIO U BBICILIET0 00pa30BaHMUs.

[TpenmetHsble pe3yabTaThl 0OCBOCHUS YueOHOro npeamera «buonorus» B 11 knacce 10OJIKHbBI
OTpaKaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBl MHpAa, B IO3HAHUU 3aKOHOB
HOPUPOJBl U PEIIEHUHU HKOJOTHUECKUX MPOOJeM 4YeloBeYecTBa, a TAKXKe B PEIIEHUU BOIPOCOB
paMoOHATEHOTO MPHUPOIOTIONB30BaHus, M B JOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHHS K IPHPO/IE,
oOlIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX U 3apyOECKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKMX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUJ,
sKocucreMa, Ouocdepa), Ouonormuyeckue Teopuu (dBomtonMoHHass Teopust Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacra K. M. bapa), npaBuna (Muaumyma HO. JIubuxa,
HKOJIOTMYECKOM MUpaMuIbl 3HEpTrun ), runoressl (runoresa «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOIO IIO3HAHHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNHMCaHUE, H3MEpEeHHe,
HaOJr0/IeHNe, PKCTIEPUMEHT), CIIOCOOaMH BBISIBJICHHUS M OIIEHKH aHTPOIIOTCHHBIX M3MEHEHHWH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE NPU3HAKU: BHJIOB, OHMOIE€OIICHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIET0 €CTECTBEHHOro OTOopa,
AIONATPUIECKOTO U CUMITATPHYECKOTO BHI000Pa30BAHMSI, BIUSHIS ABIDKYIIHX CHJT DBOJFOIIHA
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHWs, YepeOBaHuUs
HalpaBJIeHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;



YMEHHUE YCTAaHABIMBATh B3aMMOCBSI3U MEKIY IPOIIECCAMH SBOJIIOLINH, IBIKYIIIMMHU CHIIAMA
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3CH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOWTAHWs, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OHOJIOTUYECKHMH TPOLECCAMU U SIBJICHUSIMH, JI€IaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, MPOBEPATh HX JKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJbHBIX HAYYHBIX OOILIECTB, W IYOJUYHO TPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyaymieH mpodheCCHOHATLHON ICATEIIbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HAMpaBIECHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOdECCHH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



10 KJIACC
Ne HaunmenoBanmue
n/n pa3/1esioB U TeM
NMPOrpaMMblI
1 buonorus xak Hayka
2 JKuBbie cucTeMbl U UX
U3yUYCHHE
3 buosnorus kierku
4 Xumuueckas
OpraHu3aIys KJICTKU
5 Crpoenue u GyHKIUU
KJICTKH
6 OOMeH BelecTB U
MIPEBpAITICHUE YHEPTUU B
KIIETKE
7 Hacnencteennas
uHpopManus u
peanmuzanus €€ B KIIETKE
9 Crpoenrne u GyHKIUU
OpTaHU3MOB
10 PasmHOXeHMe U pa3BUTHE
OpTaHU3MOB
11 I'eneruka — Hayka o

HaCJICACTBCHHOCTHU U

TEMATHYECKOE IINTAHUPOBAHUE

KosanyecTBo yacos
Konrpoabnbie IIpakruyeckue
padoThI padoThI

DJIeKTPOHHbIE
(uu¢pposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bcero

JlesAiTeJbHOCTH
yumuTeas

€ y4eToM
padouei
NMPorpamMmbl

1 Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41¢c292
2 bubnnoreka IIOK
https://m.edsoo.ru/7f41c292
2 0.5
bubnnoreka IIOK
https://m.edsoo.ru/7f41¢c292

17 1.5

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

IIpuBneyenue
BHUMaHUs
o0yJarommxcs K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3alus ux
paboThI ¢
[0JIy4aeMOu Ha
YPOKE COLMAIbHO-
3HAYUMOM
nH(popManuen.

[ToGyxnenue
00yJaronmxcst
coOIroaaTh HA
ypoKe
OOIIeNPUHSATHIE
HOPMBI
MTOBEJICHUS.
OO6cyxnenne
MIpaBHII OOIIICHHS
CO CTapIIUMH U
CBEPCTHHKAMH,
TIPUHIAITBL


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

W3MEHYUBOCTH
OpPTaHU3MOB

12 3aKOHOMEPHOCTH

12 HAacJIeICTBEHHOCTH
3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH

13 3aKOHOMEPHOCTHU
W3MEHYUBOCTH

14 I'eneTnka yenoBeka

15 Cenekuusi OpraHu3MoB

16 buorexnonorusa u
CHUHTETHYECKAS] OUOJIOTHUS

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

10
10

w

102

1 bu6nmoreka [IOK
1 https://m.edsoo.ru/7f41¢c292
bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢c292
1
0.5
1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292
bubmmoteka [IOK
https://m.edsoo.ru/7f41¢c292
13

yaeOHOMI
JTUCIUIUTAHBL U
CaMOOpPTaHU3AIHH.

YcraHoBlieHHE
JIOBEPUTEITBHBIX
OTHOIICHHUH C
o0yJaronmmucs,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCITPHUSTHIO
00yJarOIUMUCS
TpeboBaHuit U
IPOCHO yUHTENS.
[IpuBneyenue
BHUMAaHHS K
o0cyxmaemMol Ha
ypoke
uHpopManuy,
AKTUBH3AIMH HX
IMO3HABaTEIHLHOMN
JEeITEILHOCTH.


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne
n/n

10

11

HaumeHnoBanue pa3neinos
Y TEM IIPOrPAMMBI

3apoKEHUE U pa3BUTHE
3BOJIOLMOHHBIX
MPEJCTaBICHUM B
Ounonorun
MuxkposBoitonus u eé
pe3ynbTaThl
MaxkpoaBoitonus u eé
pe3ynbTaThl
[Ipoucxoxnaenue u
pa3BUTHE )KU3HU Ha 3emiie

HpOI/ICXO)K,I[CHI/Ie YCJIOBCKA

— aHTPOIIOI'€HE3
DKoJorus — Hayka o
B3aMMOOTHOUICHUSIX
OpPraHU3MOB U
HaJ0pPraHU3MEHHBIX
CUCTEM C OKpY Karolen
cpenoit

Opranusmsl 1 cpena
obuTaHus

OKoJorus BUI0B U
MONYJIALAN

DKoorus cooOIecTs.
DKOJIOTUYECKUE CUCTEMBI
buocdepa — rmobanbHast
JKOCUCTEMA

YenoBek M OKpyrKaroas
cpena

KomngecTBo yacos

Bcero

14

15

10

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

1.5

0.5

1.5

0.5

0.5

DnekTpoHHbIEe (IU(PPOBHIE)
o0Opa3oBaTesbHbIE PECyPCHI

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

JlesiTeIbHOCTH
yUHTeJIA

¢ y4eToM
pabdoueit
MPOrpamMMbl
[IpuBneuenue
BHUMaHUs
o0yJaromuxcs K
LEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHu3aius ux
paboThl ¢
II0JIy4aeMoOu Ha
ypoke
COIIMAJIbHO-
3HAYUMOM

[ToOyxnenue
0o0yyJaronmxcs
coOironaTh Ha
ypoKe
OO0IIeNPUHSATHIE
HOPMBI
TIOBE/ICHHSI.
OO6cyxaenue
paBuII OOIIIEHUS
CO CTapIIUMHU H


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

12

PesepBHOE Bpems

OBLIEE KOJIMYECTBO

YACOB 110 ITPOT'PAMME

102

7.5

bubmuoreka [JOK

https://m.edsoo.ru/7f41cc74

CBEPCTHUKAMH,
TIPUHITAITBI
yaeOHOU
JUCLIUILINHEI 1
caMOOpraHu3aIu

YcranopneHue

JIOBEPUTEIIBHBIX

OTHOIIICHUM C

00yJaronmuMucs,

CIOCOOCTBYIOLINX

MO3UTUBHOMY

BOCTIPUSTHIO

o0y4armuMucs

TpeboBaHUM U

IpOCKO yuuTess.


https://m.edsoo.ru/7f41cc74

