MKOY Boponosckass COL Koske BHUKOBCKOI0 paiioHa

PABOYAS IPOTPAMMA
(ID 1086089)

yueOHoro npeameta «buoJsiorusi. Yriry0/1e HHbIi yPOBeHb»

it ooygaronmxcst 10 —11 xmaccos

c. Boponoso 2024-2025



MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma no yuebHomy npeametry "buonorust" (namee - OuoONOTHs) Ha YPOBHE CPEIHErO
obmero obpazoBanus pazpaborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpasoBanun B Poccuiickoit @Penepammn», ®PI'OC COO, Konuenmuu mnpernojgaBaHus y4eOHOTO
npeamera «broaorus» 1 OCHOBHBIX NMOJNIOKEHUH (heriepanbHON paboyeil mporpaMMbl BOCITUTAHUS.

VYuebnriii npeamer «buonorus» yrinyonéHHoro ypoBHs usydenus (10—11 xmaccer) sBisiercs
OTHUM M3 KOMIIOHEHTOB HpeaMeTHoi obnactu «EcTecTBeHHO-HayuHble mHpeamersl». CoriacHo
nojoxenussM GI'OC COO npoduiabHbIe ydeOHBIE MPEIMETHI, U3ydaeMble Ha yIyOJIEHHOM YPOBHE,
SIBIITIOTCSL  CITOCOOOM 1 hepeHIIMaiui O0ydeHUsI Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs WU
MpHU3BaHbl 00eCHeYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLMM, CpPeTHUM OOIMM, CPEAHUM
po(heCCHOHAIBHBIM M BBICIIMM 00pa3oBaHuEM. B TO e BpeMs KaKIbIi U3 9TUX YICOHBIX IPEMETOB
JOJDKEH OBITh OPHEHTHPOBAH Ha IMPUOPUTETHOE pELieHHEe O00pa3oBaTelbHbBIX, BOCIUTATENBHBIX U
pa3BUBAIOLMX 33/]a4, CBA3aHHBIX C Mpo opreHTauel 00yJaoIMXCcs 1 CTUMYJIMPOBAHUEM HHTepeca
K KOHKpPETHOW 00JIacCTU HAaydHOTO 3HAHMs, CBS3aHHOTO C OWOJIOTHEH, MEIUIMHOW, 3KOJOTHEH,
MICUXOJIOTHEN, CIOPTOM UJIM BOGHHBIM JIEJIOM.

[Iporpamma mo yuebHOMy mnpeamery "buonorusa" naé€r mpeacraBieHHe O IENIM M 3aJadax
u3ydeHus ydeOHoro mpenmera «buornorus» Ha YrayOlnEHHOM YpPOBHE, OmMpenenseT o0s3aTenbHOe
(MHBapMaHTHOE) TMpPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpMpOBaHHME IO pasfenaM M TeMaw,
pacripesiesieHue Mo KiaccaM, PeKOMEHIYeT IMOCIEeNI0BAaTeIbHOCTh M3y4eHUs ydeOHOro marepuana c
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€i, JOTUKA y4eOHOTO Mpollecca, BO3PACTHBIX
ocobeHHocTel o0ydaronmxcs. B mporpamme no 6Mo0I0rMM pean30BaH MPUHLMI IPEEMCTBEHHOCTH C
U3ydeHHeM OMOJOrMH Ha ypOBHE OCHOBHOro o0mero oOpa3oBaHus, Onarofaps dYemy
MpOCMaTpPUBAETCsl HANpPaBJIEHHOCTb Ha IMOCIEyIolllee pa3BUTHE OHOJIOTMYECKUX 3HAHUU,
OPUEHTHPOBAHHBIX Ha (JOPMUPOBAHHUE €CTECTBEHHO-HAYYHOIO MHPOBO33PEHUS, IKOJIOTHUYECKOTO
MBIIUICHUS, TPEICTABICHUI O 3I0pOBOM 00pase *KU3HU, Ha BOCIHTaHHE OEPEKHOrO OTHOIICHUS K
OKpyXarolieil mnpupomHoi cpeae. B mporpamme mo OMOJOTHMM Takke MOKAa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorusi» B peanmuzauuu TpeboBaHuih PIOC COO Kk mIaHUpPYEeMbIM
JMYHOCTHBIM, METalpeJMETHBIM H TPEIMETHBIM pe3ylbraTaM oOydeHHss ¥ B (opMupOBaHHH
OCHOBHBIX BUJIOB Y4eOHO-ITO3HABATEILHOM AEATEIBHOCTH OOYJaroIMXCs MO OCBOCHMIO COJEp KaHUS
OMoJI0rHYecKoro 00pa3oBaHUs Ha YPOBHE CPEIHEr0 00IIeT0 00pa3oBaHMUsL.

VYuebHbii mpenMer «buonorus» Ha YpPOBHE CpEOHEro oO0mero oOpa3oBaHHs 3aBepIaeT
Ouosornueckoe oOpa3oBaHME B WHIKOJE M OPUEHTHPOBAH Ha paCIMpEHUE U yriayOlieHue 3HaHUi
00yJarO M XCsI O KUBOW MPHUPOE, OCHOBAX MOJICKYIISIPHOW M KICTOYHON OMOJIOTHH, SMOPHOJIOTHH U
OMOJIOTMH Pa3BUTHSL, TCHETUKHU, CEJICKLIMH, OMOTEXHOIOTUH, 3BOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTUH.

N3yuenue yuebHoro mnpenmera «buosnorusi» Ha yriy0JeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYJaIOMMXCS K MOCIEAYIOMIEMY TOMydeHUI0 OMOJIOTMUECKOTO 00pa3oBaHUs B BY3aX U
OpraHM3alUsIX CpelHero MpodeccuoHanbHOro odpazoBaHusa. OCHOBY €ro CoAep KaHUsI COCTaBISET
cucrtemMa OMOJIOTMYECKUX 3HAHUU, MOJIydEHHBIX NMpPU H3Y4EHUU OOydarolMMHUCS COOTBETCTBYIOIIM X
CHCTEMaTHUYECKUX pa3/ieioB OMOJIOTHH Ha YPOBHE OCHOBHOrO 00Imero odpa3oBanus, B 10—11 xraccax
9TH 3HaHUS MOIY4aloT pa3BuTHe. Tak, pacumMpeHsbl U yri1yojieHbl OMOJIOrHYECKHe 3HAHUS O PaCTEeHUSIX,
JKUBOTHBIX, Tpubax, OakrTepusx, OpraHU3MEe 4YeJOBEKa, OONMX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJTHUTENBHO BKIOYEHBbl OMOJOTMYECKUE CBEACHMS MPUKIAJHOIO U IMOMCKOBOTO XapakTepa,
KOTOpPBIE MOKHO HCIIOJB30BaTh KaK OPUEHTHUPHI I MOCIEAyI0Iero Beibopa npodeccun. Bozmoxna
Take MHTErpanus OWOJIOTMYECKHMX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMH, MOTY4EHHBIMU
o0yJaro MU CS TPU U3y4E€HUH (PU3HUKU, XUMUU, Teorpapuu U MaTEMAaTHUKH.



Crtpykrypa nmporpamMmsl 1o yueoHomy npeamety "buosorus" orpakaer CUCTEMHO-YPOBHEBBIN U
HBOJIIOLMOHHBIA TMOAXOMAbl K H3ydeHHI0 Ouonormu. CoOrlacHO MM, HU3y4aloTCs CBOWMCTBA U
3aKOHOMEPHOCTH, XapaKTepHBbIE Uil J>KUBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3aIlMU, 3BOJIOLHU
OPraHUYEeCKOro MUpa Ha 3emiie, COXpaHEHHS OMOJOTMYECKOro pa3HooOpaszusi miaHeTwl. Tak, B 10
KTacce M3Yy4aloTCs OCHOBBI MOJICKYISPHOM M KIETOYHON OHONOTHH, 3MOPUONIOTUH W OHOJOTHU
pa3BHUTHS, TCHETUKUA M CEJCKIINH, OMOTEXHOJIOTUW W CUHTETUUYCCKOW OHMOJIOTHH, aKTyaJIM3HPYIOTCS
3HaHHS OOyJaONMXCs MO OOTaHWKE, 300JIOTHH, aHATOMHU, ¢uinonoruu demoBeka. B 11 kmacce
M3y4aroTCs SBOJIIOLIMOHHOE YUeHHE, OCHOBBI SKOJIOTUHU U yUeHHE 0 buocdepe.

VYueOnbrii  npenmer  «buonorHMs» MPU3BaH  O0ECIIEYUTH  OCBOCHHE  OOYJarO IMHECS
OMOJIOTMYECKUX TEOPHI U 3aKOHOB, WJIEH, MPUHLMUIIOB U MPABUJI, JEKAIMX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYJYHOW KapTHHBI MHUpA, 3HAHUW O CTPOCHHH, MHOTOOOpPa3uu M OCOOECHHOCTSX KICTKH,
OopraHu3Ma, TMONYJSIINU, OWOIEH03a, OSKOCHCTEMBI, O BBIJAIONMXCS HAyYHBIX JIOCTHXKCHHUSX,
COBPEMEHHBIX HMCCJICIOBAHUIX B OHMOJIOTMM, MPUKIATHBIX aClEeKTax OMOJOTMYEeCKUX 3HaHWi. J[ms
pa3BUTHS U MMOJICPKAHUS MHTEpeca 00yJaroIMXCsl K OMOIOTUH Hapsly CO 3HAYUTEITBHBIM 00BEMOM
TEOPETUYECKOTO0 MaTepHala B COJIEp>KaHWU MPOTpaMMBbl MO OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C
WCTOpUEH CTAaHOBJICHHWS M PA3BUTHS TOW WU MHOW 00NacTH OWMOJIOTHH, BKIAIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PELICHUE BAKHEH X OMOIOTHYECKUX U SKOJIOTHUECKHUX MPOOIIEM.

Lens u3ydyenus yueOHoro mnpeamera «buosorus» Ha yriayOlI€HHOM ypOBHE — OBJIAJICHUE
00yJaroIMMUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIHMOHATBHOW OpPTaHU3AllMU >KUBBIX CHUCTEM Pa3HOTO
paHra u TMpuOOpeTeHHE YMEHHH WCIOJb30BaTh ST 3HAHUSA B (QOPMUPOBAHUHU HHTEpeca K
onpenenéHHol 00nacTi nMpodecCHOHATBHON NEesITeNbHOCTH, CBSA3aHHON ¢ OMOJIOTHEH, NN K BBIOOpY
y4eOHOTO 3aBEJCHUS ISl MPOAOKEHUSI OMOIOTHYECKOTO 00pa30BaHMsL.

JlocTrkeHue Ienu W3ydeHHs ydeOHoro mpenmera «buonormsi» Ha YrIyOIEHHOM YpOBHE
obecrieunBaeTCs peleHreM CIeNYIO M X 3a/1a9

OCBOCHHE OOYJaIONMMHUCS CHUCTEMBl OMOJIOTMUECKHX 3HAHHI: 00 OCHOBHBIX OHMOJIOTHYECKH X
TEOpUSX, KOHIEMIMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TMPABHJIAX, COCTaBJISIONMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHUpPa; O CTPOCHHH, MHOTOOOpa3Mu U OCOOCHHOCTAX
OuoyorMYecKknx cucreM (KIeTKa, OpTaHW3M, TOMYJIsAus, BHUA, OuoreoneHo3, Ouocdepa); o
BBIJJAIOIIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAHUSIX B OUOJIOTHH;

O3HAKOMJICHHE OOYydaloUMXCs C METOJAaMHU IMO3HAHMS >KUBOM MPUPOJIBI: HUCCIIEAOBATEICKUMHU
METOJJaMH OMOJIOTUYECKU X HAYK (MOJICKYISIPHON U KIETOYHOW OMOJIOTUU, IMOPHOJIOTHU ¥ OUOJIOTUU
pa3BUTHS, TCHETHKH W CEJEKIUU, OMOTEXHOJOTMM U CHUHTETUYECKOW OUOJOTHH, MAaJIeOHTOJIOTHH,
HKOJIOTHH ); METOJIAMH CaMOCTOSATEIIFHOTO MPOBEICHMUS OMOJIOTHUECKU X HCCIIEIOBAaHUH B JIaO0OpaToOpuu
U B npupoe (HabiaroAeHne, u3MepeHne, YKCIIEPUMEHT, MOJISITUPOBAHHE);

OBJIaJICHUE OOYYaIOIMMHCS YMEHHSIMH: CaMOCTOSATEIbHO HaXOAWUTh, AaHAJIU3UPOBATh U
UCIIOIB30BaTh OMOJOTMYECKYI0 HWH(POPMAIIHIO; TOIH30BATHCS OMOJOTHYECKOW TEPMHHOJIOTHEH U
CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY Pa3BUTHEM OHOJOTHH U COLUAIBHO-IKOHOMUYECKUMU U
HKOJIOTUYECKHUMH TPOOIeMaMH YeIIOBEYECTBA; OICHUBATH IOCIEACTBUS CBOCH JEATENBHOCTH 10
OTHOILCHHUIO K OKpYXaro el IpUPOTHOI cpeae, COOCTBEHHOMY 3/I0POBBIO U 310POBBIO OKPY)KAIO M X
J0JIei; 000CHOBBIBATH U COOMIOAATH Mepbl MPOGUIAKTUKN HH(EKIMOHHBIX 3a00/1€eBaHUM, MpaBUiIa
MOBEICHUST B TMpUpoJie H obecreueHUss OE30MacCHOCTH COOCTBEHHOW JKMU3HEACSITEIBHOCTH B
Ype3BbIYAIHBIX CUTYA[USIX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; Xap akTepu30BaTh COBPEMEHHbIE
Hay4YHBIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy OOYJalOUMXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJJAIOIIMMHUCS OTKPBHITUSIMH ¥ COBPEMECHHBIMH HWCCJICIOBAHUSMH B OHOJIOTHH,
pelmaemMbpiMd €10 TpoOiieMaMu, METOJOJIOTHEH OHOJOTHYECKOTO HCCIENOBAaHUS, MPOBEICHUS



OKCIEPUMEHTAJIbHBIX  HCCIEOBAaHUM,  pelleHHUs]  OMOJOTMYECKUX  3a/ady,  MOJEIUPOBAHUS
OMOJIOTNYECKIX 00BEKTOB U IPOIIECCOB;

BOCIIUTAaHHE Yy OOY4YalOIMXCS IEHHOCTHOTO OTHOIIGHUSI K XHUBOW MpPUPOAE B LEJIOM H K
OTIENBHBIM €€ 00bEKTaM U SBIICHUSAM; (POPMHPOBAHUE DKOJIOTUYECKON, TEHETHYECKONH IPaMOTHOCTH,
oO111eit KynbTypbl TOBEACHUS B IPUPOJIE; HHTETPAIIMU €CTECTBEHHO-HAYUHBIX 3HAHUH;

NpHOOpeTeHHEe OOYJaroIMUCS KOMIIETEHTHOCTH B PAallMOHAIBHOM ITPUPOJIOIOIE30BAHNH
(coOmoieHNe TpaBUIl MOBEACHUS B MPUPOJE, OXPaHbI BUJOB, SKOCHUCTEM, Onocdepsl), cOXpaHEHUU
COOCTBEHHOTO 370POBbS M 3I0POBBS OKPYKAONMMX JIIOACH (coOmoaeHuss Mep NpoduIaKTHKA
3aboneBaHui, oOecriedyeHre O€30MaCHOCTU KU3HEACSATEIbHOCTH B YPE3BbIYAMHBIX CUTYal[UAX
MPUPOJHOTO U TEXHOTEHHOTO XapaKrepa) Ha OCHOBE HCIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUU U
YMEHHUI B TOBCEIHEBHOM KU3HHU;

CO3JJaHME  YCJIOBHMHM JUIi  OCO3HAaHHOTO  BBIOOpPa  OOYy4alOIMMMHCA  WHAWBHAYAIbHOM
o0pa3oBaTeNbHON  TpPAaeKTOpPHH,  CIIOCOOCTBYIOIEH  MOCHIEAYIOIIEMY  MpOoQecCHOHAIbHOMY
CaMOOIIPENINIEHNI0, B COOTBETCTBUH C HHAUBUIYaJbHBIMU HHTEPECAMHU U TTOTPEOHOCTSAMU PEruOHA.

OO61ee ynciIoO YacoB, OTBEJACHHBIX HA M3ydeHUE OMOJIOTUU Ha YriIyOJIEHHOM YpOBHE CPETHEro
obmero o6pazoBanus, cocrapisetr 204 yaca: B 10 xiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce —
102 gaca (3 yaca B HEJEIIO).

OT16op opraHU3aIMOHHBIX (POPM, METOJIOB M CPEACTB OOYUCHHUSI OMOJOTHH OCYIIECTBIISCTCS C
y4éToM CcHeru(UKd €ero Ccoiep)KaHus W HAIpaBJICHHOCTH Ha IPOAOJDKEHHE OMOJIOTHYECKOTo
00pa3oBaHus B OpraHU3aIUAX CPEAHETO MPO (PeCCHOHANBHOTO U BHICILIETO 00pa30BaHUSL.

OO0s3aTennbHBIM  YCIIOBHEM IPU OOy4eHHWHM OWOJOTMM Ha YIIyOJEHHOM YPOBHE SIBIISETCS
IpOBEJCHNE JTAOOPAaTOPHBIX M MpakTHdyeckux pador. Tarke yuyactue oOydaronmXcsi B BBITOJIHEHUU
MPOEKTHBIX U Y4eOHO-MCCIENOBATEIBCKUX Pa0OT, TEMAaTHKAa KOTOPBIX OMpEAeIsieTCs yIUTelIeM Ha
OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUUYECKUX PECYpCOB M MECTHBIX MPUPOAHBIX YCIOBUM.

COAEP)KAHUE OBYUYEHUSA

10 KJIACC

CopnepxaHue mporpamMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCYIApPCTBEHHOU
utoroBoi arrecranuu (I MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHass OuoJOrMsi — KOMIUIEKCHass Hayka. KpaTkas wucropus pa3BUTHS OMOJIOIUU.
buonornueckue Hayku U usydaemble UMH Npodiaembl. DyHAaMeHTaIbHbIE, IPUKIAJAHbIE U IIOMCKOBbIE
Hay4HbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue OWoJIOTMH B (DOPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHUpA.
[Tpodeccun, cBszanHble ¢ Onoorueil. 3HaueHne OMONIOTUU B TIPAKTHYECKON JIESATENbHOCTH YEJIOBEKa:
MEIUIIMHE, CEILCKOM X031 CTBE, TPOMBIIITIEHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanun

IToptpersi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. HdapBun, VY. 'apseit, I
Mennens, B. W. Bepnaackuii, U. I1. IlaBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuuel 1 cxembl: «CBsI3b OMOIOTHH C JPYTUMHU HayKaMH », «CrcTreMa OMOJI0IHYeCKUX HAYK.

Tema 2. 7KuBble cucTeMbl M HX U3yYeHHe

JKuBble cucTteMbl Kak npeaMmer u3ydeHus Ouosnornu. CBOICTBa >KMBBIX CHCTEM: €JUHCTBO
XAMHYECKOTO COCTaBa, NUCKPETHOCTh M LEJIOCTHOCTb, CIOXKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPHI,



OTKPBITOCTb, CAMOOPIraHMU3aLMs, CAaMOBOCIHPOU3BEICHHE, PaA3APAKUMOCTb, U3MEHUMBOCTb, POCT M
pa3BUTHE.

YpOBHM  OpraHu3alMd  KUBBIX  CHCTEM: MOJIEKYISIpHBIA,  KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, TOMYISIIMOHHO-BUIOBOH, JKOCHCTEMHBIN (OMOTeoneHoTHUecKrit), OmochepHBbIi.
[Tpouiecchl, mpoucxoasime B *XHUBbIX cucteMax. OCHOBHBbIE MpU3HAKH XKUBOro. JKu3Hp kak ¢opma
cyliecTBoBaHus MaTepuu. Hayku, n3ydaronme sKMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUU.

W3yuenue XUBBIX cucTeM. MeTronsl Ouonoruueckoi Hayku. HabmiogeHue, H3MepeHwe,
AKCIIEPUMEHT, CUCTeMaTh3alus, MeTaaHanu3. [loHsTHe O 3aBUCMMON M HE3aBUCUMOW MEPEMEHHOM.
IInanupoBanue skcnepumeHTta. IlocranoBka m mnpoBepka runore3. Hynesas runoresa. Ilonstue
BBIOOpKM U €€ JOoCTOBEpHOCTh. Pa3zbpoc B Ouonornueckux maHHbBIX. OIEeHKa JOCTOBEPHOCTHU
MOJIyYEHHBIX  pe3ynbTaToB. [IpuuMHBI  HCKaXXeHUs  pe3yabTaToB dSkcnepuMmeHTa. [loHsTue
CTaTHCTHYECKOTO TECTA.

JdeMoHCTpanun

Tabnauupbl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «buosornueckue cucrembl», «CBOWMCTBA
KUBOW MaTepUn», «YPOBHU OpPraHU3AIUH KUBOU MPUPOABD», «CTpOECHHUE )KUBOTHOM KIETKH », « TkaHU
KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEUYECKOTO oOpraHnusmay, «buoreonenosy», «buocdepay,
«MeTo Il U3y4eHUSI KUBOU MPUPOIBD.

OOGopynoBanue: JabopaTopHOoe OO0OpyAOBaHWE Il TPOBEIACHUS HAOMIONEHWH, W3MEPECHHH,
AKCIIEPUMEHTOB.

IIpakTnueckas padora «icnosb30BaHME pa3IMYHbBIX METOJOB MTPU U3YYEHUU KUBBIX CUCTEM.

Tema 3. Buojiorusi KieTKu

Kietka — cTpykTypHO-(yHKIIMOHATBHAS €AMHUIA )KUBOTO. McTOpust OTKpBITHS KIeTKu. PaboTsl
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE
MIOJIOKEHMSI COBPEMEHHOMN KIETOYHON TEOPUH.

MeTtonbl  MOJNEKYISIpPHOM W KIETOYHOW  OHMOJIOTMHM: MHKPOCKOIHS, XpomaTorpadus,
anekrpodopes, METO/ MEYEHBIX  aToMoB, jauddepeHnnanbHoe  HEHTpUdyrupoBaHue,
KYIbTUBUPOBAHHUE KIETOK. M3yueHue ¢uxcuposanHvix Kiemox. IIEKTPOHHAS MHUKPOCKOIHS.
Koungoxkanvras mukpockonus. Bumanvnoe (npudicusHennoe) uzyuenue Kiemox.

JdeMoHCTpanun

[Toptpetsi: P. I'yk, A. Jlesenryk, T. lIBann, M. lneitaen, P. Bupxos, K. M. bap.

Tabmuiel 1 cxembl: «CBETOBON MUKPOCKOI, «JIEKTPOHHBIA MUKPOCKOI, «cTopus pa3BUTHs
METO/I0B MUKPOCKOIIUH.

OOopynoBaHue: CBETOBOM MMKpPOCKONI, MHUKpOIIpEnaparbl pacTUTENbHbIX, J>XMUBOTHBIX U
OaKkTepUaNbHBIX KIETOK.

IIpakTnueckass padora «/I3ydeHne METOMOB KICTOYHOH Ouosioruu (Xpomarorpadmsi,
anekrpodope3s, 11 hdepernuanpaoe neHTpudyrupoanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KjieTKH

XUMUUECKHH COCTaB KIETKH. Makpo-, MUKPO- U YIbTPAMUKPOJIEMEHTHI. Boma u €€ posb kak
pacTBOPUTENS, peareHTa, ydacTHE€ B CTPYKTYPUPOBAHMM KIETKH, TEIIOPErynsuuu. MuHepaibHbie
BEILECTBA KIETKU, UX OMoornueckas pojib. Poib KaTHOHOB U aHMOHOB B KIIETKE.

Opranuueckue BewecTBa KIETKU. buonornueckue nosmmepsl. benku. AMHHOKUCIOTHBINA
coctaB OenkoB. CTpykTypbl O6enkoBOM Moiiekyinbl. [lepBudnas crpykrypa Oenka, menTHAHAs CBS3b.
Bropuunas, Tpetuynas, yeTBepTUYHAs CTPYKTYpHI. JleHaTypanus. CBoiicTBa OenkoB. Kiaccu gukanus
6enkoB. buonornueckue pynkuun 06enKkoB. [lpuonsi.

VYrneBoasl. MoHOcCaxapuabl, AUcaxapuabl, OJUrocaxapujpl M mnonucaxapuabl. OOnmil mniaH
CTPOEHHUS U (PU3UKO-XMMHUECKUE CBOWCTBA YIIIeBOAOB. bruonornueckue GyHKINUU yIIIEBOAOB.



Jlumuger. TunpodunsHO-THAPOGOOHBIE cBOiicTBa. Knaccudukamus munuaos. Tpuraunepumab,
dochomumuapl, BOCKH, cTepouasl. buonormdeckue ¢GyHknuu awumnuaoB. OOmmMe CBOWCTBA
OMOJOTMYECKUX MEMOpaH — TEKY4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TTOTYITPOHHUI[AEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. Crpoenue HyKIEMHOBBIX KUCIOT. Hykimeotumsl.
[Mpunuun xommuieMeHTapHocTu. IlpaBuno Yapradgda. Crpykrypa JAHK — nBoitHas crmpans.
Mectonaxoxaenue u ouonorndeckue Gpyakmuu JJHK. Buast PHK. ®ynkiun PHK B kietke.

Crtpoenne monekynasl AT®D. Maxkpospruueckue cBsizu B Monekyine AT®. buonornueckue
¢byaxkiun  AT®. BoccraHoBIIGHHBIE  TEPEHOCUMKH, WX (QyHKIIMH B KIeTKe. /lpyeue
nykneozuompugocghamer (HT®). CexBenupoBanue HK. Memoowvl eenomuxu, mpanckpunmomuxu,
NpPOMeoMUKU.

CrtpykrypHas Ouosiorusi: Ouoxumuueckue M Ouo(U3MYECKUE UCCIEOBaHUs COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpbl OMoMoIeKyll. Moodenuposanue cmpykmypul u YyHKyuti 6UOMONEKY U
ux xomnuexcos. Komnvlomepusiii ouzaun u opeaHuyeckuti cunmes OUOMONEKVI U UX HENnpUpoOHbuLX
aHano208.

JdemoncTpauumn

Ioptpetsi: JI. [onunr, Ix. Yorcon, ®. Kpux, M. Yunkunc, P. ®panxiun, ®@. Courep, C.
[Ipy3unep.

Huarpammel : «Pacrnipeienenrne XMMUYECKU X 3JIEMEHTOB B HEKMBOU Mpupoiey, «Pacnpenenenue
XUMHYECKH X DJIEMEHTOB B KHBOU IPUPOILH.

Tabnuusl u cxemsl: «Ilepuoanueckast Tabauia XUMHUIECKUX 3JIEMEHTOBY, «CTpOeHUE MOJIEKYJIbI
BOJIbI», «BemiecTBa B cocTaBe Opranu3MoBy, «CTpoeHHe MOJIEKYNbl Oenkay, «CTpYyKTypbl O€ITKOBOM
MOJIeKynbl», «CTpoeHHE MOIEKYN YIIeBOAOB», «CTpOeHHE MOJIEKYN JIUIUI0BY», «HykienHoBbie
KUACIOTB», «CTpoeHne Monekyibl ATD .

O6opynoBaHue: XMMHUYECKas TOCYAa U 000p yZOBaHHUE.

JlabopaTopHas padora «OO0HapyKeHHE OCTKOB C TOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTtopnass pabora «/ccienoBaHre HYKIEUHOBBIX KHUCJIOT, BBIJICICHHBIX U3 KIETOK
Pa3IUYHBIX OPTAaHU3MOBY.

Tema 5. CTpoenne u pyHKIMHU KJIETKH

Tumbel  KIETOK: JYKApHOTHUYECKas U MpokapuoTHueckas. CTpyKTypHO-(pYyHKIHOHATBHBIC
00pa3oBaHUs KIETKH.

Crtpoenue mpoxapuoTudeckor kieTku. Kierounas crenka Oakrepuit u apxeir. OcobGeHHOCTH
CTpOeHUs reTepoTpodHOl U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo M pojb MPOKapuoT B
OuoLEeHO3axX.

Crtpoenne u (QyHKIMOHMpPOBAHUE DJyKapHOTHUYEeCKOW KiIeTku. I[lna3matnmueckas memOpaHa
(urazmaniemma).  CTpykTypa  IUIa3MaTHdeckol  MeMOpaHbl.  TpaHCIOpT  BEIIeCTB  4Yepes
MJ1a3MaTHYeCKyl0 MeMOpaHy: TmaccUBHBIN (muddysus, obmeru€éHHas 1udQy3us), aKTHUBHBINA
(TTepBUYHBIA U BTOPUYHBINA aKTUBHBIA TpaHcropT). [lomynporuiiaemocts MmemOpanbl. PaboTta HaTpwii -
KaJIMEBOTO HACOCa. DHJIOIUTO3: MUHOINTO3, GaronuTo3. Jk3ouuTo3. Kinerounas creaka. CTpykrypa u
(GYHKIMU KIETOYHOU CTEHKU pacTeHUM, rpuOoB.

Huronnazma. [luto3onb. Ilutockener. JIBmkeHue murTomiaasmbl. OpraHougbl  KICTKH.
OnHomeMOpaHHBIE OpraHoMpl KIETKH: JHAomnazmarudeckas cetb (DIIC), ammapar [ombmxu,
JIM30COMBI, UX CTpOeHUE U (PyHKUMH. B3auMOCBs3b 0lHOMEM OpaHHBIX OpTaHOUA0B KiIeTKu. CTpoeHue
TPaHYIISIPHOTO pPeTUKYynyMa. Mexanusm nanpasnenuss 6enxos ¢ IIIC. CHHTE3 pacTBOPUMBIX OCITKOB.
CunHTe3 KIETOUHbIX MeMOpaH. [mankuii (arpaHysaspHbBIN) JHAONIA3MATHYECKUN PETHKYIYM.
Cexperopnast (ynknus anmapara [ompmxu. Moouguxkayus 6enxos 6 annapame [ onvodicu.



Copmuposka benxos 6 annapame I onv0xcu. TpaHcnopT BelecTB B KIETKe. Bakyoin pacTUTEIBHBIX
kieTok. Knerounsiit cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOWIBl  KIETKH: MHUTOXOHIPUH, TIACTHABL.  [Ipoucxooicoenue
mumoxondpuil u niacmuod. Cumbduozcenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u GpyHKIUM
MUTOXOHJIpUM M mnactuf. llepBuuHble, BTOPUYHBIE U CIOXKHBIE IMIACTUABI (DOTOCHHTE3UPYIOIIM X
AYKapUOT. XJIOPOIJIACTHI, XPOMOILIACTBI, TEUKOIIACTHI BBICIINX PACTEHUH.

HememOpannbie opranouip! KieTkd CtpoeHue u pyHKIMN HeMeMOpaHHBIX OPraHOUIOB KJIETKH.
PuGocomsl. Ilpomescymounvie unamenmor. MUKPOPUIAMEHTBI. AKmMuHOBble MUKPODUIAMEHMBL.
MpllleuHble KIETKU. AKMUHOBble KOMNOHEeHmMbl HembluleuHblx Kiemok. Mukporpyoouku. Kietounbrit
ueHTp. CTpoeHue U JBUKEHHUE KTYTUKOB U pecHUYeK. MUKPOTpYOOUKH LHUTOIIa3Mbl. LIeHTpHOIb.
benxu, accoyuuposannvie ¢ muxpogunamenmamu u mukpompybouxamu. Momopmwie benxu.

SAnpo. O6onouka siapa, XpOMAaTUH, KAPHOILIa3Ma, IAPILIIKH, UX CTPOeHUE U QYHKIMH. S AepHbIA
OenkoBbIi  MaTpukc. [IpocTpaHCTBEHHOE pACHOJIOKEHHE XpOMOCOM B HMHTepda3sHOM  sjpe.
dyxpomamun u cemepoxpomamun. benku XpoMaTMHA — TUCTOHBI. /unamuxa si0epnoiu 060104KU 6
mumose. Hoepuulii mpancnopm.

Kinerounsle BxmoueHus. CpaBHUTENbHAS XapaKTePUCTHKA KIETOK 3YKApUOT (pacTUTEIbHOM,
JKUBOTHOU, TPUOHOIA ).

JdemMoHcTpauumn

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuusl u cxembl: «CTpoeHUE PYKAPHOTUUECKON KIEeTKH», «CTpOeHUE KUBOTHOW KIETKH »,
«CTpoeHue  pacTUTENbHOM  KIEeTKM», «CTpoeHue MUTOXOHIpuW»,  «Aapo»,  «CtpoeHue
IIPOKAPUOTUYECKON KIETKU.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIpernapaThl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,
MUKpOIpenapaThl OaKTepuanbHbIX KIETOK.

JlaGopaTopHasi padora «/3ydeHue cTpoeHHs KIETOK Pa3IMUYHbIX OPTAaHU3MOBY.

IIpakTHueckas padora «I3yueHne cBONCTB KJIETOYHOW MEMOpPaHbI».

JlabopatopHasi pabora «lccrnenoBanue mia3Moiu3a M JEIJIa3MOJIM3a B PACTUTEIBHBIX
KIETKax».

IIpakTHyeckas padora «3ydeHue IBUKEHUS LIUTOMIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelieCTB M NpeBpallie HUE IHEPIrUu B KJIeTKe

AcCCUMUTIAIMS W JUCCUMUJISIIMSA — JIBE CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa BEIeCTB:
aBTOTPOGHBIN U rerepoTpodHbIN. YdacThe KHUCIOpoAa B OOMEHHBIX MpolieccaX. JHEPreTUuYecKoe
obOecnieueHune KieTku: npeppaueHue ATO B oOMeHHbIX mporeccax. PepMEHTATUBHBIN Xapakrep
peakuii kiaerouHoro meradonusma. depMeHThI, UX CTPOEHUE, CBOWCTBA U MEXaHU3M JCHCTBHSL.
KodepmenTsl. OTianuns pepMeHTOB OT HEOPraHUYECKUX KaTalln3aTopoB. beiaku -akTuBaTopsl U OENKu-
MHTUOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DepMEHTATHBHBIX PEaKINi OT pa3IMuHbIX (aKTOPOB.

[lepBuyHBIA CHMHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcucenHwvlll pomocunmes y b6axmepuil. Ceemocobupaiowjue nueMeHmol U NUSMEHMbl PEaKYUOHHO20
yenmpa. Ponb xyopormiacToB B nporecce GotocuHTe3a. CBeToBas U TeMHOBas (hazpl. Pomoovixanue,
Cs., C4 u CAM-munwvt homocunmesa. IlponyktuBHOCTH poTOCHHTE3a. BiusiHUE pa3smuIHbIX (AKTOPOB
Ha CKOpocTh (poTocuHTE3a. 3HaYeHHE (POTOCHHTE3A.

XemocuHTe3. Pa3HooOpa3me opraHu3MOB-XEMOCHHTETHUKOB: HUTPUMUIIMpYIOUHE OaKTepuu,
xKene300aKTepuu, cepodaKkTepru, BOJIOPOIHbIE OakTepu. 3HaUeHNE XeMOCHHTE3a.

Ana’pobHble opraHu3mbl. Bupabl OpoxxeHus. IIpoaykrel OpoeHHS M HUX HCIOJIb30BAHHE
4esI0BEKOM. AHa3pOOHbIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH U BO30YIUTENHN OO0JIE3HEH.



AdpoOHBIE OpraHu3MBbl. DTanbl dHEpreTHdeckoro oomena. I[lonroroBurensubiid dTan. [ mukonu3
— OECKHUCIIOPOHOE PaCIeTIIEHUE TIIFOKO3bI.

buonornueckoe okucieHHEe, WU KIETOYHOE [bIXaHWe. Ponb MHUTOXOHIpPUM B TMpoleccax
ouonorndeckoro okucneHus. [ukmueckue peakinun. OxucnutenbHoe (ocfoprnmpoBanue. Inepeust
Mmembpannozo epaouenma npomonos. Cunmes ATD: paboma npomounuoiu ATD-cunmasoi.
[lpeumymiectBa a’poOHOro mNyrH OOMEHa BELIECTB Iepel aHa’poOHbIM. OPPeKTUBHOCTH
HHEPreTHYeCcKoro o OMeHa.

JdemMoHcTpauumn

[optpetsr: Ix. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1L
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u  cxembl: «DoTOCHHTE3», «JHEpreTuueckuii obmen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

OOopymoBaHHe: CBETOBOM MHKPOCKOI, OOOpYIOBaHWE ISl TPUTOTOBJICHHUS TOCTOSHHBIX W
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHasi padora «l3ydyeHHne KaTaTMTUYECKOM aKTUBHOCTH (EpPMEHTOB (Ha mpHMeEpe
aMUJIa3bl UM KaTajias3bl)y.

JlabopaTopHasi padora «/3yueHne (epMEHTATHBHOIO paCIIeTNIEHUs MEPOKCHIa BOAOPOIa B
PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHasi padora «CpaBHEHHE ITPOLIECCOB (DOTOCHHTE3a U XeMOCHUHTE3a».

JlabopaTopHasi padoTa «CpaBHEHHE MPOLIECCOB OPOKECHUS U JIBIXaHU SD».

Tema 7. HacneacreeHHasi uH(p opManus U peajau3auus eé B KieTKe

Peakiiuu MmartpuuHoro cuHTe3a. [IpMHIMI KOMIJIEMEHTApHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peanuszauus HacneAcTBeHHOM HH@opMmanuu. [‘eHeTHdyeckuid KoJA, €ro CBOMCTBA.

Tpanckpunuus — wmarpuusblid cuHTe3 PHK. IlpuHmunsl TpaHCKpUNIMM: KOMIUIEMEHTapHOCTD,
aHTUTIAPATIIEIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuyeckot Kiemxe.
Hexooupyrowue PHK.

Tpancnsiuuss uw e€ stanbl. Yuactue TpaHcnopTtHelx PHK B OuocunTese Oenka. YcnoBus
OonocunTe3a O6enka. KonupoBanue amuHOKHCIOT. Poibk pubocom B OrocuHTE3e OenKa.

Coepemennvie npeocmagnenusi o cmpoenuu 2cenos. OpraHuzalus TreHOMa y HPOKApHOT U
AyKapuoT. Perynsius akTHBHOCTH TeHOB y Npokapuot. ['mmoreza omepona (P. XKako6, XK. Mano).
Monexynsaprvle mexanuzmvl dKCHpeccuu 2eHog y sykapuom. Ponb xpomamuna 6 pezynayuu pabomol
2enos. Perynsaius 0OMEHHBIX TPOLIecCOB B KiieTke. KieTounslil romeocTas.

Bupycer — Hewnerounble (GOpMBI JKM3HHM W OONUTaTHBIC Mapa3utbl. CTpPOCHHE MPOCTHIX H
CJIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKusnennwvii yukn JHK-coodepacawux eupycos,
PHK-cooepoicawux supycos, bakmepuoghazos. Obpammnas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHbie 3aboneBanus yenoBeka, KUBOTHBIX, pactreHuid. CIINJ], COVID-19, counansHbie u
METUIIMHCKUE TPOOJIEMBI.

Buoungopmamura: unmeepayus u anaiuz oonvuwux maccusos («bigdatay) cmpyxmyprovix
ouonocuueckux Oanmvix. Hanomexnonocuu 6 6uonoeuu u meouyure. IIpocpammupyemvie @dyHryuu
benxos. Cnocobbl 0ocmasKu 1ekapcms.

JdeMoHCTpanun

[Toptpersi: H. K. Konbuos, 1. Y. iBaHOBCKUIA.

Tabyuisl u cxembl: «bruocunaTe3 Oenkay, «I eHeTHIecKuil Koy, «Bupyce», «bakrepuo daru».

IIpakTnueckas padora «Co3naHnue MOJEIH BUPYCay.

Tema 8. ZKn3He HHbIH HUKJI KJIETKH



Knerounsrit ik, ero nepuonabl u perymsinus. Matepdaza u Muto3. OCoOEHHOCTH MPOIIECCOB,
nporekatonmx B uHTep(aze. IlogrotoBka  wimerku Kk  jgenenuto. Ilpecunrermyeckuit
(MOCTMUTOTUYECKH), CHHTETUYECKMH M TOCTCHHTETHYECKUI (MIPEMUTOTUYECKHI) TEepPHOJIbI
UHTEp(a3bI.

Martpuunsiii cunte3 JJHK — perunkanus. puauuns! pennukanuu JITHK: koMninemeHTapHOCTSD,
MOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUNapauieNbHOCTh. Mexanusm pernnukanuu JIHK. Xpomocomsbl.
Ctpoenue xpomocoMm. Tenomepbl M Tenomepaza. XpPOMOCOMHBIM HAOOp KIETKM — KapUOTHIIL.
JIMTUTON IHBIN M TaIuION THBIM HA0OPBI XpoMocoM. I'oMostornaHbIe XpoMOCOMBI. [10s10BBIE XpOMOCO MBI.

Henenue knetkn — MuTo3. CTaAuM MUTO3a U MPOUCXOJAAIIME B HUX Ipolecchl. THIIBI MUTO3a.
Kapuokunes n uutoxkunes. buonornueckoe 3HayeHue MUTO3A.

Perymsiiins mutoTHyeckoro nukia kieTku. [lporpammupyemas kierouHasi TuOesnb — anonTos.

Knerounoe s1po, XpoMOCOMBI, (pyHKUIHMOHaNIbHas TE€HOMHUKA. Mexanusmvl npoaughepayuu,
ougghepenyuposku, cmapenus u euberu kiemok. «l{ugposas wkiemkay — OuouHpopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpauumn

Tabmuubr u cxembl: <«OKU3HEHHBIM MUK KIETKH», «Muto3», «CTpOCHHE XPOMOCOM,
«Penmukamus JTHK ».

OOGopymoBaHue: CBETOBOM MHUKPOCKOIT, MU KpoIIpenapathl: «MHUTO3 B KIETKaX KOPEIIIKa JTyKay.

JlabopaTopHas padora «/3ydeHue XpoMOCOM Ha TOTOBBIX MUKPOIIPETIapaTaxy».

JlabopaTtopHas padora «HaGmoneHue MuTO3a B KI€TKaX KOHUMKA KOpEIKa Jyka (Ha TOTOBBIX
MUKpOITpernaparax).

Tema 9. Ctpoenne u pyHKIMH OPpraHu3MoB

buonornueckoe pazHooOpasue OpraHu3MoOB. OHOKIIETOYHBIE, KOJIOHUQJIbHBIE,
MHOTOKJIETOYHBIE€ OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KU3HEIESITEIbHOCTH OJIHOKIETOUHBIX OpTaH3MOB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OHOKIETOYHBIE BOJIOPOCIH, pyrue MpoTucThl. KoloHManbHbIe OpraHu3MBI.

B3anmocBs3p yacTeii MHOTOKIETOYHOTO oOpraHu3ma. TkaHu, OpraHbl U CHUCTEMBI OPTaHOB.
Opranusm kak eauHoe 1esoe. 'omeocras.

Tkanu pacteHmii. TUMBI PaCTUTENHHBIX TKaHEH: 0Opa3oBaTeNbHAs, MOKPOBHAsS, MPOBOJISIIRAL,
OCHOBHasi, MexaHn4eckas. OCOOEHHOCTH CTpoeHHSs, (QYHKIMIA W PacIoOJOKEHHS TKaHedl B opraHax
pacTeHUN.

TkaHU XKUBOTHBIX M 4YEJIOBEKA. TUIBI KUBOTHBIX TKAHEH: SMUTENNANIbHAS, COCIMHUTEIbHA,
MblleuHasi, HepBHas. OCOOCHHOCTH CTPOCHHs, (YHKIMHA ¥ pACIONOKEHHS TKaHEW B oOpraHax
JKUBOTHBIX M YEJIOBEKA.

Opranbl. BererarnBHbIE M TeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX M UeNlOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3MoB. Kapkac pacteHuid. CKeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIi1 1 BHYTpeHHUIl ckeneT. CTpOeHUE U TUIIBI COEANHEHNU S KOCTEH.

JIBr>keHHe OpraHu3MoB. J[BHKeHHE OJHOKIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHuyHOEe. JIBH)KEHME MHOTOKIETOYHBIX PpACTEHUW: TpPONM3MBI W  HAcTHU. JIBUXKEHHE
MHOTOKJICTOYHBIX JKUBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Pedmexc. CkeneTHple MBIIIIBI U UX
pabora.

Ilutanue opranusmoB. llormomenue BOIBI, YIJIEKUCIOTO ra3a M MHUHEpPAJIbHBIX BEIIECTB
pacteHusiMu. [IuTanue xMBOTHBIX. BHYTpUIONIOCTHOE M BHYTpUKIETOUHOE nuileBapeHue. [lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTAENnpl MNUINEBAPUTEIBHOTO TpakTa. lluieBapuTeNbHbIE KeJe3bl.
[IumeBapuTenpHas cucTeMa 4ei0BeKa.



Heixanue opranu3mMoB. Jlpixanue pacteHuid. Jlpixanwe >xuBOTHBIX. [duddy3us razoB uepes
noBepxHoCcTh KieTku. KoxxHoe npixanue. JlpixarenpHas mnoBepxHocTh. JKabepHoe W JNEroyHoe
JpixaHue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE YCIOKHEHU € CTPOCHUS
JIETKN X ITO3BOHOYHBIX )KUBOTHBIX. /[pIXaTenpHas cucTtemMa 4enoBeka. MexaHu3M BEHTWISILUY JIETKUX Y
NTUIl ¥ MIIEKOTUTaronmX. Perynsuus apixanus. J{prxatrenbHbie 00bEMBI.

TpaHcrOpT BEHIECTB Y OpraHM3MOB. TpaHCIOPTHBIE CUCTEMBI paCTEHUU. TpaHCIOPT BELIECTB y
*UBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Ceppiie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpamieHHsS. DBOJIOIUOHHBIC
YCIOXKHEHUs CTPOCHUS KPOBEHOCHOM CHCTEMbl IIO3BOHOYHBIX XUBOTHBIX. PabGorta cepaua u eé
perynsmus.

Beinenenne 'y opraHusMoB. BeigeneHne |y pacreHuid.  BpigeneHne  y  KMBOTHBIX.
CoxpatutenbHble Bakyosu. Opransl BeiaeneHus. @uiabTpanus, ceKpenus 1 00paTHOE BcachblBaHHE Kak
MeXaHU3Mbl pabOThl OPraHOB BblIAeIeHUS. CBs3b MOJOCTU TelNa ¢ KPOBEHOCHOW M BBIAEIUTENIbHON
cuctemMaMH. BbljeneHne y 1O3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CrtpoeHue u
byHkunonnpoBanue Hedpona. OOpazoBaHuE MOYH y YETOBEKA.

3anmTa y OpraHuM3MOB. 3al|Ta Yy OJHOKIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U LIUCTHI
npocTernmx. 3ammTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpencTBa macCUBHOM M XMMUYECKOU
3aMThl. OUTOHIIUIEI.

3anmTa y MHOTOKIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alMTa OpraHu3Ma OT
oonesnei. IMmmyHHas cuctema venoBeka. KieTouHbI M T'yMOpabHBI UMMMYHUTET. BpoXIE€HHBIN 1
nprOOpeTEHHBIN crenmduuecknii UMMYHHTET. Teopusi KIOHAJIBHO-CeNeKTuBHOro mMmmyHutera (1L
Opmux, ®. M. bepuer, C. ToneraBa). BocnianutenbHble OTBETbl OpraHu3MoB. Poib BpoXAEHHOTO
MMMYHUTETA B Pa3BUTHUN CHCTEMHBIX 3a00J1€BaHUN.

Pa3zgpakuMocTh U peryisiuus y opraHnu3MoB. Pa3npa)knMocTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npakxuMoCThb ¥ peryisius y pacTeHuid. POCTOBbIE BEleCTBa U X 3HAYCHHUE.

HepBHas cucrema u peduieKTOpHas peryisiuus y )KUBOTHBIX. HepBHast cuctema u €€ OTHEbI.
DBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y KMBOTHBIX. OTAENbI TOJIOBHOTO MO3ra
MT03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycinoBHbIE U yCIOBHBIE PEQUIEKCBI.

I'yMopanbHasg perymauuss M DSHAOKPUHHAs CHCTEMa JKUBOTHBIX M 4esloBeka. JKenesbl
SHJIOKPUHHOW CHUCTEMbl U UX TOPMOHBI. JlelicTBHE TOpMOHOB. B3auMOCBSI3b HEPBHOUM M HHIOKPUHHOM
cucreM. [ unoranamo-runodu3sapHas cuctema.

JdemMoHncTpanuu

IToprper: . I1. I1aBnos..

Tabmuupl u  cxembl: «OJHOKIETOUHBIE BOJAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«bakrepun», «Ipocreiinmey», «OpraHbl IBETKOBBIX pacTeHUl», «CHCTEMBl OPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyIpeHHee cTpoeHue HacekoMbIX», «IkaHu pacreHui», <« KOpHEBBIE CHUCTEMBI»,
«Ctpoenue crebms», «CTpoeHHUE JMCTOBOM TJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIEeT 4yejoBeKay,
«IIumeBaputensHas cucrema», «KpoBeHOCHass cucrteMa», «/lpixarenpHas cucremay, «HepBHas
cucreMay, «Koxay, «MplleuHas cuctemay, «BblaenuTenbHas cucreMay, « JHJIOKpUHHAS CHUCTEMa,
«Ctpoenue wmpimmb», «MUMmyHuTer», «KuieyHomonocTHbiey, «(CxemMa THUTaHHUS PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TuApbl», «CTpOoeHUE IUIaHAPUN»,
«BHyTpeHHee cTpoeHue A0XKIeBOro ueps», «HepBHas cucrema prid», «HepBHas cuctema JISTyILIKI ,
«HepBHas cucrema npecMmblkaronmxcs», «HepBHas cucrema nrTuny», «HepBHasg cucrema
MiekonuTamx», «HepBHas cucrema uenosekay, «Pediekcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OpPraHHU3MOB,
MUKpOIIpEnaparbl TKaHEH, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMUM HACEKOMBIX, HIVIOKOXKHX, >KUBBIE



HK3EMILISIpbl  KOMHATHBIX pacTeHUM, repOapuu pacTeHUN pasHbIX OTAEIOB, BIIAXHBIE Ipernaparbl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIUU OECIIO3BOHOYHBIX >KUBOTHBIX, CKEJIET YEIOBEKA,
oOopynoBaHue Ui JEMOHCTpPAlMU IOYBEHHOTO M BO3AYIIHOTO NMHUTAHMUS PACTEHUM, pacIlenIeHHs
Kpaxmana U OenkoB moja JeicTBHeM (epMEHTOB, OOOpYIOBaHHE ISl JIEMOHCTPAIMU OIMBITOB MO
U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKU X, MEXaHU3Ma JbIXaTEIbHbIX JBUKEHUU, MOJEIN TOJIOBHOIO
MO3ra pa3lInyHbIX )KUBOTHBIX.

JlabopaTtopHas pabora «/3yueHue TkaHeW pacTeHUI».

JlaGopaTopHasi padora «/3ydeHue TKaHEN )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue opraHOB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe ¥ pa3BUTHE OPraHU3MOB

dopMBl pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIOYAsi BETETATMBHOE) U TOJOBOE. Bub
0ecroJyoro pa3MHOKEHHS : TOUYKOBaHUE, CIIOPYIALUS, (pparMeHTalMs, KTIOHUPOBAaHUE.

[TonoBoe pasmuoxkenue. [lonoBeie K1eTku, uau ramersl. Meiio3. Ctaguun meiio3a. [loBenenue
XpoMocoM B Meiose. Kpoccunrosep. buosornuecknii cMbIcia Melo3a U IOJI0BOTO mpouecca. Meio3 u
€ro MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapiieBoe pazsutue. I'ameroreHes y kuBoTHBIX. [lonoBeie xene3pl. OOpazoBaHue U
pa3BUTHE MOJOBBIX KIETOK. Criepmarorenes U ooreHes. CTpOEHHE MOJIOBBIX KIETOK.

OnongoTBOpeHHEe M SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CHoOcOObI OIUIOAOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WNunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOrus — Hayka O pPa3BUTHU
opranusMoB. Mopgozcene3 — oona u3 enasHvix npobrem smopuonoeuu. Konyenyus mopghoeenos u
mooenu mopgozeneza. Ctaguu sMOpHOreHe3a KUBOTHBIX (Ha mpumepe Jarymku ). poonenue. Tumsl
IpoOneHus. /lemepmunuposannoe u HedepMunuposanumoe opodrenue. bracmyna, munvt Onacmyn.
OcobeHHOoCTH IPOoOIeHU ST MICKOUTAIOIM X. 3apO/IbILIIeBbIE JIUCTKH (racTpyisuus). 3aKiagka OpraHoB
U TKaHEHd W3 3apOABIIIEBBIX JIACTKOB. B3aMMHOE BIMSHHE 4YacTed pPAa3BHUBAIOLICTOCS 3apobllla
(sMOproHaNbHAs MHAYKIHKS). 3aKIajKa [JJaHA CTPOEHUs KUBOTHOTO KaK PE3ylbTaT HepapXUUECKH X
B3aMMO/ICHCTBUI TeHOB. BnusiHue Ha SMOpHOHANBbHOE Pa3BUTHE PA3IMYHBIX (JAKTOPOB OKpYyKaroIleh
CpeJbl.

Poct u pasButne *uBOTHBIX. [locTamOpuonansHbIil nepuof. [Ipsmoe u HempsiMmoe pa3BUTHE.
Pa3Butue ¢ metamopdo3oM y 6eCcri0O3BOHOYHBIX U T03BOHOYHBIX KUBOTHBIX. brosornueckoe 3HaueHue
IPSMOIO U HENPSAMOTO Pa3BUTHSA, UX PACIIPOCTPAHEHUE B NIpUpoie. TUIIBI pocTa )KUBOTHBIX. DaKTOPbI
peryisiiuM pocTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTUS Y KUBOTHBIX U
yenoBeka. [leprospl oHTOreHe3a yenoBeka. CTapeHue U CMepTh KaK OMOJIOTHUECKUE MTPOLIECCHI.

PasmHoeHue u pasButue pacreHuil. ['ametrodut u cnopodur. Meiio3 B )XKH3HEHHOM IIHKIIE
pactenuii. OOpa3oBaHue crnop B Iporecce meio3a. 'ameroreHes y pacteHuit. OriogoTBOpeHUE U
pa3BUTHE pPACTUTEIBHBIX OPraHUM3MOB. J[BOWHOE OIJIOOTBOPEHUE Yy LIBETKOBBIX pPAaCTEHUM.
OOpa3oBaHuEe U pa3BUTHE CEMEHH.

MexaHu3MBbl peryiasiiiui OHTOTEHE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpanun

[optpetsi: C. I'. Hapaums, X. lIneman.

Tabnuel U cxembl: «BereraruBHOe pa3sMHOXKEHHE», «THUIBI OECIONOro Ppa3sMHOKCHHS,
«Pa3MHOXKEHME XITaMHIOMOHAIbD», «Pa3MHOXKEHHE 3BIVICHBD», «Pa3MHOXKEHHE TUIPBI», «Menosy,
«XpoMocoMbl», «"amerorenesy», «CTpoeHue SHLEKIETKH U crepmaro3onaay», «OCHOBHBIE CTaJuU
OoHTOreHe3a», «IpsiMoe u Hempsmoe pazBuTHEY, «Pa3BUTHE MANCKOTO XyKay, «Pa3BUTHE capaHUn»,
«Pa3BuTHE NATYLIKHY, «/{BOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX pacTeHHi», «CTpoeHHE CeMsH



OHOAOJIBHBIX M JBYIOJIBHBIX pacTeHUi», «KU3HEHHBIA LMKI MOPCKOM KamycTbl», <« Ku3HEHHBII
LUK MXay, «KHU3HEHHBIN UK NAallOPOTHUKAY, «OKU3HEHHBIN LMK COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparhl SIMIEKIETOK M CIIepMaTO30MI0B,
Mozeinb «L MK pasBUTHS JISTYLIKH .

JlabopatopHass  paGora  «I3ydeHMe CTpOEHMS TIOJIOBBIX KJIETOK Ha  TOTOBBIX
MUKpOIIpenaparax».

IlpakTHueckas padora «BpisBiIcHHE TPU3HAKOB CXOJACTBA 3apOJbIIEH ITO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BBICIIIMX PACT CHUM.

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEICTBEHHOCTH M HK3MEHYMBOCTH OPraHM3MOB

Hcropus cTaHOBJIEHHS U pa3BUTHS F€HETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponb oreuecTBeHHBIX Yy4€HBIX B pa3Butuu reHetuku. Paborer H. K. Komsmosa, H. U.
BasunoBa, A. H. Benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKHUE MOHITHS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEJIbHBIE TE€HBI,
aJIbTepHATUBHbIE TPU3HAKU, JOMHUHAHTHBIM W PELIECCUBHBIM NpU3HAK, TOMO3UIOTa, IE€TEpPO3UTOTa,
quCcTasi TUHUSA, THOpUAbI, reHoTuN, (GeHotun. OCHOBHBIE METOJbl T€HETHKU: TUOPUIOIOTUYECKUH,
IHUTOJIOTUYECKU M, MOJIEKYTSIPHO-TEHETUUECKU .

JeMoHCTpanun

[Toptpertsi: I. Mengens, I'. ne ®@pus, T. Mopran, H. K. KoxsuioB, H. 1. BaBunos, A. H.
benozepckuit, I'. /1. Kapnieuenxo, 0. A. ®unmunuenko, H. B. Tumo deeB-PecoBckuid.

Tabmuiel U cxeMbl: «MeToAbl TeHETUKU », «CXeMbl CKpeILBaHHsD.

JlabopaTopHas padora «/[po3odria kak 00bEKT TeHETUUECKU X UCCIICTOBAHUI.

Tema 12. 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenmBanue. [lepBpii 3akoH MeHnmenss — 3aKOH €IUHO00paszusi THOPHIOB
nepBoro mnokoJyieHus. lIpaBuiio nomuHuMpoBanus. Bropoi 3akoH MeHpens — 3aKOH paculenJIeHHS
npu3HaKoB. [{uTon0rMUecKie OCHOBBI MOHOTHOPHUIHOTO CKpEIMBaHUs. [ MTOTe3a YUCTOTHI raMeT.

AHanusupyrolee ckpenmBaHue. [IpomexyrouHsld Xapakrep HacieqoBaHHs. PaciueruieHue
IIPU3HAKOB IIPU HEMTOJHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeumBaHue. Tperuil 3akoH MeHzenst — 3aKOH HE3aBHCHUMOTO HAaCJeIOBaHUS
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUSI.

CuemienHoe HacnenoBanue mpusHakoB. Pab6orelt T. Moprana. CrensieHHOe HaclieZJoBaHHUe
I€HOB, HapyLICHUE CLIETUICHUS MEX 1y FeHaMu. XpOMOCOMHasi TEOPHS HACJIEACTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBIM MEXaHU3M OIpEAENeHUs Ioja. AYyTOCOMbI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMmeTHbI moJi. ['eHeTnuecKast CTpYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLHEMIEHHBIX C IIOJIOM.

l'enotun kak 1wenocTtHas cucrema. llnelorponusi — MHOXKECTBEHHOE JECMCTBUE TIeHA.
MHuoxecTBeHHBIM ayienu3M. B3anmonelicTBrue HeawieabHbIX TeHOB. KoMIieMeHTapHOCTh. DTHCTa3.
[omumepust.

'eHeTyeckMii KOHTPOJb PpPa3BUTUs PACTECHUM, JKUBOTHBIX M YEJIOBEKa, a TaKke
(M3MOJIOTHYECKU X TPOIECCOB, MOBEACHUS U KOTHUTHBHBIX (pyHKUMI. ['eHeTHueckue MeXaHU3MbI
CUMOMOIeHE3a, MEXaHU3Mbl B3aUMOAEHCTBUS «XO3IMH — MApa3sUT» U «XO3SIMH — MHUKPOOHOM).
['eHeTryecKue acrekTsl KOHTPOJIS U M3MEHEHHUS HACJIEACTBEHHONW MH(POPMALIMH B MOKOJICHUSX KIETOK
Y OpraHHU3MOB.

JeMoOHCTpanun

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



Tabmuubr u cxembl: «llepBbiii U BTOpoW 3akoHBI Menpaens», «Iperuit 3akoH MeHens»,
«AHanuzupyrolee ckpeumBaHue», «HenonHoe nomuHupoBaHuey», «CLEMIEHHOE Hacled0BaHHe
MPU3HAKOB Yy Jpo3oduibly, «leHeTnka monay, «Kapuotum uenoBeka», «KapuoTunm Ipo30¢uisi»,
«Kapuotun ntuubby, «MHOXKECTBEHHBIN ajUIeIn3M», « B3auMoaeicTBre reHoB.

O6opynoBanue: MoJeNnb Uil JEMOHCTpAIlMU 3aKOHOB eIuHO0Opasusi TUOPHAOB TIEPBOTO
MOKOJICHUSI M paCIIeTUIEHUs] TPU3HAKOB, MOJENb JUIs JAEMOHCTPAallUM 3aKOHa HE3aBUCHMOTO
Hacle[0BaHUs MPU3HAKOB, MOJENb I JEMOHCTPALlMU CLEMJICHHOTO HacleAOBaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoTpenapar: «/[po3oduia.

IIpakTuueckas paGora «JI3ydeHue pe3ynbTaTOB MOHOTMOPUIHOIO CKPEIMBAHUS Y
JIPO30 (QUITBI.

IIpakTuueckas padora «3yueHue pe3yabTaToB JUTUOPUIHOTO CKPELUMBAHUS Y PO 30 QUITBD.

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

BiaumopelictBue reHoTuna u cpenbl npu  gopmupoBaHuu (GeHotuna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJTMYECTBEHHBIC MPU3HAKKU. BUIbI H3MEHYNBOCTH: HEHACTEACTBEHHAS U
HAaCJIEACTBEHHAS.

MomudukaiinonHass W3MEHYMBOCTh. Ponb cpensl B opmMupoBaHMU MO (DM KAITMOHHOM
u3MeHunBocTu. Hopma peakiuu mnpusHaka. BapuanmonHsli psng u BapuanuoHHas kpubas (B.
Horanucen). CroiicTBa MOIU (PUKAITMOHHON U3MEHYUBOCTH.

I'enorunuueckas usMeHYMBOCThL. (CBONMCTBA TIE€HOTUIIMYECKOM  HM3MEHYHUBOCTH. BHIbI
TeHOTHUITNYECKON M3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASL.

KoMmOnHaTuBHass W3MEHYMBOCTh. Mei03 W TIOJIOBOH TIpolecc — OCHOBA KOMOWHATHBHON
M3MEHUYMBOCTU. Poslb KOMOMHATHUBHON M3MEHYMBOCTH B CO3JaHHM TE€HETHYECKOTO pa3sHOOOpasus B
npejaenax 0JHOro BU/IA.

MyranuoHHass HM3MEHUYMBOCTh. Bujabpl Myranuii: TreHHblE, XPOMOCOMHbBIE€, TE€HOMHBIE.
CrnoHTaHHBIE W HHAYIUPOBAHHBIE MyTalMU. SAepHble M LUTOIUIA3MAaTUYECKHME MYTAlUH.
Comaruueckde U MoJjoBble MyTaluu. [I[puunHbl BOBHUKHOBEHUS MyTallMi. MyTareHbl U UX BJIHMSHUE
Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOIO IMpolecca. 3aKOH TOMOJIOTUYECKUX pPAI0B B
HacnencTBeHHol uameHunBocty (H.M. BaBunos). BuesnepHas n3MEeHUMBOCTh U HACIEACTBEHHOCTb.

Onueenemuxa u 3NULEHOMUKA, pPONb INUSEHEMUYECKUX (DAKmopos 8 HACIe008aHUU U
UBMEHYUBOCIU (HeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JeMoHCTpanun

IToptpersr: I'. ne ®pu3s, B. Moranucen, H. 1. Basumos.

Tabmmmel W cxeMbl: «Buabl H3MEHUYHBOCTHY, <«MoOIu PUKAIIMOHHAS W3MEHYHUBOCTHY,
«KomOuHATHBHAsT W3MEHUYUBOCTHY, «Melo3», «OmnnogorBopeHue», «leHeruyeckue 3abojaeBaHUs
YyeJoBeKay, «Buibl MyTalun.

OOopynoBaHue: >KMBBIE M TepOapHbIE OK3EMIUIIPHl KOMHATHBIX pACTEHUU, PUCYHKU
(boTorpadun) >KHBOTHBIX C PA3IMIHBIMH BUIAMH U3MEHUHBOCTH.

JlabopaTtopHas padora «/ccrnenoBanue 3aKOHOMEPHOCTEH MOIU (GUKAIIMOHHOW U3MEHUHBOCTH.
[locTpoeHue BapUaIMOHHOTO psifia U BApUALTUOHHON KPUBOW.

IIpakTuyeckas padora «Myranuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpernapaTax)».

Tema 14. 'eHeTHKA Ye10BeKa

Kapuortun denoseka. MexaqyHapoaHasi mporpaMma MCCIEOBAHUS T€HOMa 4elioBeka. MeTobl
M3YYCHHSI TCHETUKU YEJIOBEKA: TeHEaTOTHYECKU I, OJIM3HEI[OBbIM, IIMTOTEHETUYECKUM, TTOMYIISIIIMOHHO -
CTaTUCTUYECKUU, MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHoOe oInpeJiereHue reHOTHUINA:
MIOJIHOTEHOMHOE CEKBEHHPOBaHME, T'€HOTHIMpOBaHHE, B TOM uucie ¢ nomoupio [I1IP-ananusza.
HacnencrBennsie 3a0oneBaHus 4yeloBeKa. | eHHbIE M XpOMOCOMHBIE 0OJI€3HH ueioBeka. bonesnu c



HACJIEACTBEHHON IMPEIPACIIONIOKEHHOCThIO. 3JHAYEHNE MEIUIIMHCKOM T€HETUKU B MPEIOTBPAICHUN U
JICYCHUU TEHETUUYECKUX 3a0oyieBaHUM 4enoBeKa. MeEIUKO-TeHETHUYECKOe KOHCYJIBTUPOBAHUE.
CtBonoBeie KiIeTKU. [IOHATHE «TeHETHYECKOTO TPYy3a». DTUUECKHE aCMeKThl UCCIEeOBAaHUN B 00JIacTH
peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIETOK.

I'enernueckrie (QaKTOphl TOBBIMIEHHOW YYBCTBUTENBHOCTH 4YeJOBEKa K (DM3MYECKOMY U
XUMHUYECKOMY 3arpsi3HCHUIO OKpYXKaroIeh cpeapl. ['eHeTndeckast mpeapacinoaoKeHHOCTh YEIOBEKa K
MaTOJIOTHSIM.

JdemMoHcTpauumn

Tabmuubr u cxembl: «Kapuotun uyenoBekay, «MeToapl HU3YYEHUsS] TEHETUKH YeJIOBEKay,
«"eHeTnyeckue 3a00IeBaHMS YETOBEKAY.

IIpakTnueckas padora «CocTaByieHNE U aHATU3 POIOCIOBHON.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus U ceeKuus. 3apoxkIEeHUE CeJIeKIMU 1 noMectukanuu. Yuenne H. M. BaBuiosa
o lleHTpax mpOUCXOXKJACHUS U MHOTOOOpa3usi KyJAbTYPHBIX pacTeHUil. Poiib cenexkiuu B CO3MaHUU
COPTOB PAacTeHU M MOpoJ KUBOTHBIX. COpT, mopoja, mIraMM. 3aKOH TOMOJOTHYECKUX PAIOB B
HacneacTBeHHoM u3MeHunBoct H. Y. BaBunoBa, ero 3nauenue st CENEKIIMOHHON pabOTHI.

Metoapl cenekimoHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIA U WHAUBHUAYATbHBIN.
OTtanbl KOMOWHAIIMOHHOM ceJekiuu. McnbiTaHne mNpou3BoauTeNe mo moroMcTBY. OT6op mo
TEHOTHUIY C TOMOIIBIO OIEHKH (JEHOTUIIA MOTOMCTBA M OTOOP MO TEHOTHIY C MOMOIIBIO aHAINA3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/Jl CENIEKIIMOHHOM paboThl. PanuainoHHbI U XUM UUECKUM
MyTareHe3 KaK MCTOYHHMK MYTalluil y KyIbTYpHBIX (opM opraHu3moB. VMcmonb30BaHHE T€HOMHOTO
penakTupoBaHus M MeTofoB pekomMOMHaHTHRIX JIHK nmms momydeHus WCXOmHOTO Marepuana Jyist
CEJIEKLUU.

[Monyuenue nonumionaos. Buyrpusuaosas rubpuan3zanus. biuskopoacTBeHHOE CKpeMBaHKE,
unn uHOpuMHT. HepoacTBeHHOE CKpelnMBaHWE, WM ayTOPHAWHT. [eTepo3nc W ero MpUYUHBL
Hcnonw3zoBanue rereposuca B cenekuuu. OtmanéHHas rubpuauszanus. [IpeomoneHue Oecrmonus
MEXBHAOBBIX THOPUIOB. JOCTHKEHNUS CENEKIIUHN PACTCHHUN U JKUBOTHBIX. «3€1EHAs PEBONIOYULY.

CoxpaHeHHe U U3yYCHHE TeHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH M UX IUKUX POAUYEH
JUISL CO3JJTaHUsI HOBBIX COPTOB U TMOPUIOB CENbCKOXO3SMCTBEHHBIX KYNbTYp. M3yueHue, coxpanenue u
Vnpaenenue 2eHemudecKUMU pecypcamil CebCKOX O3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 6 YEsX
VAYYUEHUS CYUeCMBYIOWUX U CO30AHUSL HOBIX NOPOO, TUHULL U KDOCCO8, 8 MOM YUC]e ¢ NPUMEHeHUeM
COBDEMEHHBIX MeMO0008 HAYUHBIX UCCLe008AHULL, NEePed0BbiX UOel U NePCNEeKMUBHBIX MeXHONO2UL.

JdeMoHCcTpanun

[Toptpersi: H. N. BaBunos, . B. Muuypun, I'. [{. Kapneuenko, II. II. Jlykssnenko, b. JI.
Actaypos, H. bopnoyr, JI. K. benses.

Tabmuubsl u cxeMbl: «LIeHTpBI MPOUCXOXKIEHUS M MHOrooOpas3us KyIbTYPHBIX PacTEHHII»,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEICTBEHHOW W3MEHUUBOCTHY», <«METOJBI CENeKIIUun»,
«Otnanéunas rubpuauzanusy», «MyrareHes».

JlabopaTopHass padora «/3ydeHue COPTOB KyABTYPHBIX pPAaCTEHHH W TOPOJ JAOMAIIHHUX
JKUBOTHBIX.

JlaGopaTopHasi padora «l3ydeHrne METO/IOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeuss «OCHOBHBIE METOJBI U JOCTHIKEHUSI CEJIEKIMM PACTeHHl M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO0, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN YYaCTOK, B TEIJIUYHOE
X03HCTBO, B 1a00paTOPUIO arPOYHUBEPCUTETA UITU HAYIHOTO IIEHTPA)».



Tema 16. buoTreXHOJI0rH U CHHTE THYECKAsI OHOJIOTHUS

OOBeKThI, HCMONB3yeMble B OWOTEXHOJNOTHH, — KICTOYHBbIE U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaauIlMOHHAs OUOTEXHOJOTHS: XJIeOomeueHune, MmoxydeHue
KA CJIOMOJOYHBIX MPOAYKTOB, BUHOJIETINE. MuKpoOHOJIOTHYECKU A CHUHTE3. OOBeKTHI

MHUKPOOMOJIOTHYECKH X TeXHONOTHH. [Ipon3BoaCTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

Coznanue TEeXHOJIOTUH M MHCTPYMEHTOB II€JIEHANPABICHHOTO W3MEHEHUS U KOHCTPYMPOBAHUS
T€HOMOB C LIEJIBIO TOJIY4EHUsI OPTraHU3MOB U UX KOMIIOHEHTOB, COJEPKALMX HE BCTPEYAIOIIMECS B
npupoie OMOCUHTETUYECKUE TYTH.

Knerounas wunxkenepus. MeToapl KynbTypbl KIETOK W TKaHEH pPACTEHUHW M KUBOTHBIX.
KpuoGanku. Comatnueckas rubpuausanus U comMaruuyeckuid smOpuorenes. lcmonb3oBaHue
raljIONIOB B CEIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoeanue
MOHOKIOHANbHBLIX U NOAUKIOHATbHLIX aHmumen 6 Meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHHUE.
PekoHCTpyKus SIMIEKIETOK M KIOHMPOBAHUE JKUBOTHBIX. METOJ TPAaHCIJIAHTALMM SIEp KIETOK.
Texnonocuu 0300po6aeHUs, KY1bIMUBUPOBAHUS. U  MUKPOKIOHANbHO20 —  PASMHOINCEHUS.
CeNbCKOX 035UCTBEHHBIX KYAbMYP.

XpoMOCOMHass M Te€HHas WHXKeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha W KOHCTPYMPOBaHHE
pexkomOuHanTHEIX JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHXKEHUS W TEPCHEKTHUBBI
XPOMOCOMHOM Y TCHHON WH)KEHEPHUHU. DKOJIOTHYECKAE U ITHYECKUE MTPOOIEMbl TCHHOW WHXKCHEPHH.

Menmununckue OuotexHonoruu. Iloctrenomuas nu@posas wmemuiuua. [ILP-auarnocTuxa.
MetabooMHBIN aHAIN3, TEHOLIEHTPUYECKUI aHATIN3 IPOTEOMa YeJIOBEKa JUIsl OLEHKH COCTOSIHUS €TO0
3n0poBbs. Mcnonb3oBaHnue cTBOJOBBIX KiIeTOK. TapretHas Ttepanus paka. 3 D-OuoumH>xkeHepus s
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3laHUsl KOMILJICKCHBIX TKaHEH
COUYETAaHUEM TEXHOJIOTUH TpEXMepHOro OWONpPUHTHHTA M ckaddoiaauHra A peueHus 3agad
MIEPCOHAIN3UPOBAHHON MEIMLIMHBI.

Co3naHue BEKTOPHBIX BaKUMH C I€JIbI0 00ecredYeHHs] KOMOMHHPOBAHHOW 3allUTHI OT
Bo3OymuTeneir OPBU, ycraHoBiIeHHE MOJEKYIIPHBIX MeXaHH3MOB ¢yHKunoHupoBanus PHK-
CoJIep KallMX BUPYCOB, BBI3bIBAIOIMX 0CO00 OMacHbIe 3a001€BaHMs YeIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuuel u cxemsl: «Vcrnonb30BaHuEe MHKPOOPTAaHU3MOB B IPOMBILIUIEHHOM IPOU3BOJICTBEN,
«Kneroynas HHXXeHepus», «l '€HHAss NUHKEHEPUD.

JlaGopaTopHasi padora «l3yueHne 0ObEKTOB OMOTEXHOJIOTHH ».

IIpakTHyeckas padora «[losydeHrEe MOJIOYHOKUCIIBIX IPOYKTOB».

IKekypeust «bUOTEXHONOIMST — BaKHEWIIAsl MPOM3BOJUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxkaeHne U pa3BuTHE IBOJTIOLMOHHBIX NPeACTABJIeHHI B 0HOJI0THHU

OpomoumonHas Teopuss Y. JlapBuna. [Ipeanocbliku BO3HUKHOBEHMS JapBuUHM3Ma. JKU3Hb u
Hay4dHas aesaTebHoCcTh Y. /lapBuHa.

JBrxynme cuiibl 3Bosionuy BuaoB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTb Pa3MHOKEHMS
OpraHU3MOB, HAaCJEACTBEHHAs HW3MEHYMBOCTb, OOpbOa 3a CYIIECTBOBAHME, €CTECTBEHHBIA U
HCKYCCTBEHHBIN OTOOD).

Odopmienue cuntetnyeckoil Teopun spomtoimu (CTO). HelfTpanbHas Teopusl 3BONIOLMU.
CoBpeMeHHas 3BOJIOLMOHHASA OHOJIOTUSA. 3HAUYEHHWE DSBOJIOLMOHHOM Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA.



JdemMoHcTpauumn

[Toptpersi: Apuctorens, K. Jlununeit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kriosse, Y. [lapsuH,
C. C. YerBepuxos, W. U. IlImansraysen, /. Xomnnein, /1. K. benses.

Tabnuusl 1 cxeMsl: «Cucrema xuoil mpuposl (1o K. JInnuero)», «JlecTHrna KUBBIX CYLIECTB
(mo Jlamapky)», «MexaHu3M (OPMHUPOBAHUS MPHUCIOCOONEHUNH Yy pacTeHUH M IKUBOTHBIX (IO
Jlamapky)», «Kapta-cxema mapmpyra nyremectsus Y. lapsunay, «Haxonku Y. [lapBunay, «®opmsl
060prObI 3a cymectBoBanue», «[lopoasl romyOeit», «MHorooOpasue KyabTYpHBIX (OPM KarlyCThI»,
«Ilopoapl mTOMaImHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOILEHUS] JBIXKYIMX CUJ 3BoJOUMN», «OCHOBHBIE IIOJIOKEHUS CHHTETUYECKOH TEOpHU
IBOJIIOLAN.

Tema 2. Mukpo3BoIIOLUs U €€ pe3yJIbTaThl

Ilonynsanusa Kak »dJaeMeHTapHas eIuHHUIA OHBOMOLMH. COBPEMEHHBIE METOIbl OLIEHKH
TeHETUYECKOTO pa3HooOpa3usi U CTPYKTypbl momyiasiuid. VM3MeHeHue reHOQOHA MOMYISIUU Kak
AJIEMEHTApHOE OHBOJIOLMOHHOE SIBJIEHHME. 3aKOH TIeHeThueckoro paBHoBecus JIx. Xapau, B.
BaiinOepra.

OnemeHTapHble  (AKTOpPbl  (ABMXKYLME CHJBI) 3BOJMIOLMU. MyTallMOHHBIM  Ipolecc.
KomOnHatuBHas m3MeH4MBOCTb. [lpeii¢ reHOB — ciyyaiiHble HEHaNpaBJICHHbIE U3MEHEHUs 4YacTOT
awtene B momymauusax. DddekT ocHoBaTelss. Ipgexm oOymwvinounoeo eopaviuka. CHudicenue
2eHemu4ecko20 pasHoodpasus: npudumsbl u creocmeus. Ilposenenue s¢ghpexma Opeiigha cenos 6
oonvwux u  manvlx  nonyiayuAx.  Mwurpanuu.  M3onmsAnus — momynsAnuii:  reorpaduueckas
(mpocTpaHCTBEHHAs), OMOJIOTUYECKAs (PETIPOAYKTHBHAS).

EctecTBeHHbIN 0TOOp — HampaBisronmid (akrop sBosonuu. PopMbl €CTECTBEHHOTO O0TOOpa:
JIBUKYIIMM, CTaOMIN3MPYIOIM, paspeiBatonmid (qu3pynTuBHbIN). [lonoBoi or6op. Bo3HukHOBEHUE
Y DBOJIIOLMS COLIMAIBHOTO NTOBEIEHU S KUBOTHBIX.

[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK  pe3yabTaT  MHUKPOAIBOJIOLMHU. BoO3HMKHOBEHME
MPHUCIIOCOOJIEHHI y OpraHu3MoB. ApoMopdo3bl W uanoanantanuu. [Ipumepsl npucnocoOieHuit y
OpraHu3MoOB:  MOp(OJOrHUYECKUE, duznonornyeckue, OMOXMMHYECKHE, IIOBEJICHYECKUE.
OTHOCUTENBHOCTD MPHCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOLHH.
M3omsiuust — wiodeBodl  ¢akrop BujpoodOpasoBanus. Ilytm u  crmocoObl  BHI0OOpa3oBaHMS:
ajutonaTpuyeckoe  (reorpaduueckoe),  CUMIATpUUYECKOe  (IKOJOTMYECKOE),  «MTHOBEHHOE)
(mosumnonwM3anus, THOpuAn3aLus). JMMTeabHOCTb HBOIIOLMOHHBIX ITPOLIECCOB.

MexaHu3Mbl (POPMUPOBAHUS OMOJIOTHIECKOTO Pa3sHOOOpa3HsL.

Pone  »BomonMoHHONH ~ Omosormu B pa3paboTKe HAay4YHBIX METOJOB  COXpaHEHUs
OnopazHooOpa3us. MUKpPOIBOIIONUSA M KOIBOMIOLMS MapasuTOB M HUX XO3s€B. MeXaHHU3MbI
(opMHUpOBaHHS YCTOMYMBOCTU K aHTUOMOTHUKAM H CITIOCOOBI OOpHOBI ¢ HEil.

JdemoHcTpanumn

IToptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuel u cxembl: «MyTallMOHHAs M3MEHUMBOCTBHY, «llomynasnuoHHas CTPyKTypa BHIA»,
«CxeMa mposiBJICHHs 3aKk0Ha Xapau—BaitnOepray, «JIBUKyIMe CHUITBI SBOJIOMUNY, «IKOJIOTHYECKAS
M30JISAMS TONYIAUNA ceBaHCKOM (openny, «['eorpaduueckas 30U TMCTBEHHUIBI CHOMPCKON U
JUCTBEHHULBI JAypCKO», «[lomynslMOHHBIE BOJHBI YHCICHHOCTH XWIIHMKOB M XEpPTB», «Cxema
JNEUCTBHSL €CTECTBEHHOTO 0TOOpa», «Dopmbl 00prOBI 3a cylecTBOBaHHE», «MHIYCTpUANBHBIHN
MEJIAHU3MY, «OKuBple ~ umCKoOIaeMbley, «IIoKpOBUTENBCTBEHHAs! ~ OKpacka  JKUBOTHBIXY,
«IIpenynpexnaromas okpacka >KUBOTHBIX», «Dusnosnornueckue agantauuny, «llpucrnocodneHHocts
OpraHU3MOB M €€ OTHOCUTEIBHOCTHY, «Kputepuu Buua», «Buasl-nBoiiHNKN», «CTpyKTypa BUIa B



npupoae», «CmocoOsl BugooOpasoBanus», «leorpaduueckoe BHUI000pa3oBaHUE TPEX BUIOB
JaHIBIIEH», «DKOJOTHYECKOe BHUI000pa3oBaHME BUAOB cHUHULY, «[lomumionasl pacTeHHii»,
«KamycTHO-peIeuHbIi THOPU Y.

OOopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydella NTHUIl U 3Beped ¢
MpUMEPaMU PA3TUYHBIX MPUCIIOCOOTCHUH, dydena NTUIl U 3Bepell pa3HbBIX BUOB, repOapuu pacTeHHH
OJU3KKX BUI0B, 00pa30BaBLIM XCsI pa3IUYHBIMU CIIOCOOaMU.

JlaGopaTtopHas pa6oTa «BbisBIcHIE H3MEHYMBOCTH Y OCOOEH OTHOTO BUIAY.

JlabopaTtopHass  pabdora  «lIpucmocoOiieHuss  OpraHM3MOB M HX  OTHOCHUTEIIbHAS
1e7IeCO00Pa3HOCTHY.

JlabopaTtopHas pa6ora «CpaBHEHHE BUIOB M0 MOP(OIOrHUECKOMY KPUTEPHION.

Tema 3. Maxkpo3Bo/I0LHs U eé pe3yIbTaThl

Metoasl M3ydeHHsT MaKpoOdBOIIOLUMH. [laneoHTolOrMyeckne METOJIbl H3Y4YEHUs HBOJIOLUH.
[lepexoausie GpopMbl U (prIIOTEHETHYECKUE PSIIBI OPTaHU3MOB.

Bbuoreorpaduueckie meronsl u3ydeHus oo, CpaBHeHne (Uiopsl U (ayHbBl MAaTEPUKOB H
ocTtpoBoB. buoreorpaguueckue odiactu 3emin. Buapl-sHIEMUKH U PETHKTHI.

OMOpPHOJIOTHYECKME W  CPaBHUTEIBHO-MOP(HOJIOTHYECKAE METOJbl HW3YUYCHHUs OSBOJIIOIMH.
['eHeTnueckre MEXaHU3MBI SBOJIOLMK OHTOTCHE3a M TMOSBICHHUS SBOJIONMOHHBIX HOBIIECTB.
['omonornyHble W aHaJOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYISPHO-
reHEeTUYEeCKHEe, OMOXMMHUUYECKHEe M MaTeMaTHYeCKhe METOAbl M3Y4eHUs IBOJIONUU. | OMOIOTHYHEIC
reHbl. COBpEeMEHHbIE METO/IbI TOCTPOCHHUS (PUIIOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallMU U ABOJIIOLUS TEHOMOB.

OO6ume 3aKOHOMEPHOCTH (IpaBUJIA) 3BOJIOIMHU. [Ipunyun cmenvr @ynxyuti. Heodpatumocthb
HBONIONMH. AfanTUBHAs paauanus. HepaBHOMEpHOCTH TEMIIOB YBOIOLHUH.

JdeMoHCcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, J. ['ekkensb.

Tabmuubl U cxeMmbl: «DUIOTEHETUYECKAN ps JIomaAan», «ApXEONTEepUKC», «3BEepo3yObie
amepsl», «Creromedanb»y, «PuHHOMUTHY, «CeMeHHbIe ManopoTHUKMNY, «bruoreorpaduyeckiue 30HBI
3emiu», «llpefid kKoHTHHEHTOB», «PenmukrThl», «HadampHble cTaauK SMOPHOHATLHOTO PA3BUTHS
MMO3BOHOYHBIX KHUBOTHBIX», «['OMOJIOTHYHbBIEC U aHAJOTHYHBIE OPraHbl», «PyIUMEeHTh», «ATaBU3MBI,
«XpOMOCOMHBIE HAOOpHI YellOBEKAa W MMMIIaH3e», «[JlaBHBbIe HaAMpaBJICHHS SBOIIOLHNY», «OO01me
3aKOHOMEPHOCTHU 3BOIOLIUM.

OO6opynoBanue: KOJJIEKINHU, TepOapru, MYISHKH UCKOMTAeMbIX OCTaTKOB OPTaHH3MOB, MYISDKH
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PyIUMEHTAPHBIX OPTAHOB M aTABU3MOB, KOJIJICKIIUU HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pasBUTHE KU3HHU HA 3emJie

Hayunple TMIIOTE3bI TPOMCXOXKICHUS KU3HU Ha 3emie. AOuorenes u maHcrnepmus. JloHaydHbie
MIPE/ICTABICHUS O 3apOXKACHUM JKU3HM (KpeallMoHU3M). ['MIIoTe3a NOCTOSHHOIO CaMO3apOXACHUS
KU3HU U €€ onpoBepkeHne onbitamMu @. Penn, JI. Cnamnanuanu, JI. [Tactepa. [IporcxoxaeHue sxu3Hu
U acTpOOUOIOTHSL.

OcHOBHBIE dTambl HeOpraHudeckoil sBomtoumu. [lmanerapHas (reooruyeckasi) SBOJIOIUSL.
Xumudeckast BOJIONUS. AOMOTEHHBIN CHHTE3 OPTaHMYECKUX BEIIECTB U3 Heopranuueckux. OmnwitT C.
Mmnepa u I'. FOpu. OOpa3oBanue monmmepoB u3 MoHomepoB. KoanepBatHas rumoreza A. .
Omnapuna, rumore3a mnepBuuHoro OynboHa k. XosjelHa, TeHeTndeckas rumore3a I'. Mémrepa.
Pubosumer (T. Yex) m rumoresa «vupa PHK» V. TI'mibepra. dopmupoBanume wmemOpaH u
BO3HHKHOBEHHE MMPOTOKIETKH.



Uctopusa 3emin n meToabl €€ usydeHus. MickomaeMpie opraHudeckre ocTaTku. ['eoXpoHoaorus
u e€ meroapl. OTHOCUTENBbHAS U a0COTIOTHAS TEOXPOHOIOTHs. ['€0XpOHOJIOTHYECKas IIKaJIa: J0HBI,
3pPbl, IEPUOJBI, FITOXH.

HavaneHbie sTanbl opranmyeckol sBoouuu. [losBieHHME W HBOJIOUMSA TEPBBIX KIETOK.
OBomonus MeTabonu3ma. Bo3HUKHOBEHHE TMepBbIX JkocucteM. (CoBpeMEHHbIE MHKPOOHBIE
OMOMIEHKU KaK aHaJor nepBbIX Ha 3emiie cooOmecTB. CTpoMaTonuThl. [IpokaproOTh U 3yKapuOTHI.

[Mpoucxoxkaenue sykapuoT (cumOUOreHe3). DBOJIOIMMOHHOE MPOUCXOKICHUE BHUPYCOB.
[IponcxoxaeHre MHOTOKIETOUYHBIX OPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYII MHOTOKIETOYHBIX
OpraHu3MOB.

OcHOBHBIEC 3Talbl BONIONUN BhICHMX pacTeHHi. OcHOBHbIE apoMopdo3bl pacTeHuil. Brixon
pacTeHui Ha cymry. [losiBIeHHne CIIOPOBBIX pacCTEHUM U 3aBOeBaHUE UMK Cyli. CeMEHHBIC PaCTCHUSL.
[IpoucxoxaeHne 1IBETKOBBIX PACTEHUM.

OCHOBHBIE ATaNbl SBOIOIUHU KUBOTHOTO MUpa. OCHOBHBIE apoMop(]o3bl )KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — TOSBICHUE COBPEMEHHBIX THIOB. [lepBbie XOpJOBBIE >KUBOTHBIE.
JKu3up B Bose. DBOIOIKS MMO3BOHOUHBIX. [Iponcxoxknenne ampubuii u penmunuii. [Iponcxoxnenue
MiekonuTaroumx W ntull. [lpuHnun wiodeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zsutue xu3HuM Ha 3emiie MO 3paM M NEPUOJaM: apXed, MPOTEPO30H, MaIe030M, ME3030i,
KaifHO30#1. OOIas XapaKTepucTHKa KIMMara M TeoJIOTMYECKUX mpoueccoB. llosBienune u pacuser
XapaKTepHbIX OpPraHU3MOB. YTiIeoOpa3oBaHUE: €ro YCIOBUS U BIHMSHUE Ha Ta30BBIA COCTaB
aTMoc Qepbl.

MaccoBble BBIMUpAHUSI — D3KOJIOTMYECKHE KpU3UChl mnpouvioro. IlpuuumHbl U cieacrtBus
MaccoBbIX BbIMHUpaHUil. COBpEMEHHBIM HKOJOTHYECKUN KpU3uc, ero ocodbeHHoctu. I[Ipobrema
COXpaHeHHUs OuopazHooOpasus Ha 3emIie.

CoBpeMeHHass cucTeMa OpraHudyeckoro wmwupa. IlIpuHIUNBI KIaccu pUKAlMd  OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIITHI OPTAaHU3MOB.

JdemMoHcTpauuu

[Moptpetsi: ®. Penu, JI. Cnamnannanu, JI. Ilacrep, M. 1. MeunukoB, A. U. Onapun, Ix.
Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuuber 1 cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. IlacTtepa mo wu3ydeHuto
camo3apoxkaeHus ku3Hu», «Cxema omnbita C. Mwmepa, I'. IOpu», «3Tanel HeopraHM4ecKou
3BOJIIOLIUNY, «['e0XpoHONOrMYecKkas mkaiay, «HaduanpHble 3Tanbl OpraHM4ecKol 3BOOLUNY, «Cxema
o0pa3oBaHUs dYKapHOT MyTéM cuMmOuoreHeszay, «CucremMa >KHBOM Tpupoabl», «CTpoeHHE BUpPYycay,
«ApoMop o3l pacTeHuit», «PuHHOGUTHIY, «OIHOKIETOYHBIE BOIOPOCINY», «MHOTOKIECTOYHBIC
BoOpoCINY, «Mxu», «IlanmopotHukny, «l'oocemMeHHbIe pacTeHUs», «Opraubl IIBETKOBBIX PACTEHHU I,
«CxemMa  pa3BUTUS  JKUBOTHOTO  MHpa», «ApomMopdo3bl  KUBOTHBIX»,  «lIpocreiinme,
«Kumeunomnonoctueien, «Ilnmockue depBu», «UneHucronorue», «PbriOBI», «3EeMHOBOIHBICY,
«Ipecmbikaronmmecsay», «lItuupy, «Mnekonurtamonmey, «Pa3zBUTHE KU3HU B aAPXCUCKOU 3pen,
«Pa3BUTHE KU3HU B INPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B IAIECO30MCKON 3pey, «Pa3zButne
KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XM3HM B KaWHO30WMCKOU 3pe», «CoBpeMEHHash CHCTeMa
OPraHUYECKOTO MHUPa.

O6opynoBanue: repdapuul pacTeHUN Pa3IUYHBIX OTIENIOB, KOJUJIEKIIMU HACEKOMBIX, BIIAXKHbBIE
npemnapaTsl >KMBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOKHX, CKEJIEThl IMO3BOHOYHBIX
JKUBOTHBIX, Uydesla NTHUIl U 3BEpEi, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HbIX HMCKOMAEMbIX, MYIISIKU
OpPTaHUYECKUX OCTATKOB OPTAHU3MOB.



Bupryanbhass JsaGoparopHas padora «MogenupoBanue onbiToB Muuiepa—tOpu 1o
M3Yy4CHUIO a0MOT€HHOTO CHHTE3a OPraHUYEeCKU X COSIMHEHH I B IEPBUYHON aTMOchepe».

JlabopaTtopHas pa6ora «/3ydeHue u onrcaHue HCKOMTAeMbIX OCTATKOB JPEBHUX OPTaHU3MOB).

IMpakTHyeckas padora «3ydeHne ocoOEHHOCTEH CTPOEHUS PACTECHHI pa3HBIX OTJEIIOBY.

IIpakTHyeckas padora «3ydeHue ocoOeHHOCTEH CTPOEHUSI TO3BOHOUYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue Yea0BeKa — aHTPOIOTeHe3

Paznensl 1 3a1aun aHTpOnoI0ruu. MeToabl aHTPOIOJIOTUH.

CraHOBJIEHHE TIPEICTABJICHUH O TPOUCXOKICHUU YeIOBEeKa. PenuruosHbie BO33PEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUU.

CxozncTBO YenoBeka ¢ KUBOTHBIMU. CHCTeMaTHUYeCKOe MOJIoKeHHe 4deroBeka. CBUIIETENbCTBA
CXOJICTBA 4YeJlOBEKa C JKMBOTHBIMHU: CpPAaBHUTEIbHO-MOP(OIOTUYECKUE, SMOPHUOIOTrHYECKHE,
¢duznosoro-onoxuMuyeckue, nopeaeHueckne. OTINYUS YeIoBeKa OT KHUBOTHBIX. [IpsMoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHOM CHCTEMBI.

JBmxynme cuibl ((GakTopbl) aHTpONOTeHe3a: OWoorHyYeckue, couuanbHble. COOTHOIICHUE
OMOJIOTMYECKUX M COLMANBHBIX (JAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaguu aHTponoreHe3a. PaHHue uenoBekooOpa3Hble O00€3bsHBI (IIPOKOHCYIBI) U
paHHUE MOHTHABI — OOIME MPEIKH YeTOBEKOOOpa3HBIX O00€3bsiH M IoJed. ABCTPaJONHUTEKd —
JNIBYHOTHE TIpeaKu Jrojaei. YenoBeKk yMmenblil, NEpBbIE HM3rOTOBJEHHS Opyauil Tpyaa. YemoBek
NPSIMOXOASIIMI M TIEPBBIA BBIXOA Jtonei 3a npeaensl Adpuku. Yenosek reifienboeprckuii — oo nmit
MPEIOK HeaHJEPTalbCKOTO YeJIOBEKa M uelOBeKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUI KaK BUJ
JIOACH XOJIOMHOTO Kiaumara. YemoBeK pa3yMHBIA COBPEMEHHOIO THIIA, JICHHMCOBCKUM YEJIOBEK,
OCBOEHHME KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreHeTnka u najeoreHoOMHKa.

DBoJIOLIMSA COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIH OTOOp B MONYISAIUAX YeIOBEKa.
MyranuonHnslii npouecc u noaumopgusm. IlonmymnsinoHHBIE BOJNHBI, Apeld TeHOB, MUTpAIUs U
@ (dexr ocHOBaTENSD B MOMYNALHUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue pacol. [lonstue o pace. bonbume pacsi: eBporieoniHas (eBpasuiickasi), aBcTpalio-
HerpouHas (PKBaTOpUalbHas), MOHTOIOMTHAS (a3MaTCKO-aMepUKaHCKast). Bpemst u mytu pacceneHus
yenoBeka Mo IuiaHeTe. ExumHCTBO uenoBedeckuX pac. HaydHas HECOCTOSTENBHOCTh pacHu3Ma.
[Tpucnoco0aeHHOCTh YeloBeKa K pa3HbIM YCIOBUSIM OKpYKaroLei cpenpl. BiusHue reorpaduueckoi
cpensl U apeiida reHoB Ha MOP(OIOTHIO U (PU3UOJIOTHIO YEIIOBEKA.

MexaucuuIMHapHble  MeToAbl B (u3udeckod  (OMOJNOTMYECKOW)  aHTPOIIOJIOTHH.
DBOIIIOLIMOHHAST aHTPOMOJIOTUS M TAJICOaHTPOIOJIOTHS YeTIOBEUYECKUX MOMYsAuii. bruoconnanbHbie
HCCIEeI0OBaHUs NPUPO/Ibl yenoBeka. VccinenoBanue KOABOMIOLUMK OMOJIOTMYECKOTO M COLMAIBHOIO B
YEJIOBEKE.

JdemoHcTpauun

Ioprperst: Y. HapsuHn, JI. Jluku, . 1. Porunckuit, M. M. I'epacumos.

Tabmuuet  w cxembl: «MeToasl  aHTpomosiormu»,  «['OJJOBHOW  MO3T  HeJoBeKay,
«enoBexkooOpasHbie 00e3bsiHB), «CKemeT 4YenoBeKa M CKeJleT MMMIIaH3e», <«PyIUMEHTBl W
aTaBU3Mbl»,  «/[BMOKynme  CuiIbl  QHTPOIIOTEHE3a»,  «DBONIOLMOHHOE  JpPEBO  UEJIOBEKay,
«ABcTpamonuTek», «YenoBek ymenslii», «HemoBek NPSIMOXOIANMI», «/[eHHUCOBCKUN YEIOBEK»
«Heangepranbub», «KpomanboHLB, «lIpenku uenoBekay, «IJTanbl 3BOJIIOLMU YeNIOBEKay, «Packl
YeJIOBEKay.

OOopynoBaHue: MYISDKA OKAMEHENOCTEH, MPEIMETOB MaTepUalbHONW KyJIbTYpbl IPEIKOB
yenoBeka, penpoaykuuu (dotorpaduu) xapTuH ¢ MUQOIOTUYECKUMHU U OMOIEHCKUMHU CHO)KETaMU
MIPOUCXOK/ICHHU S YeNloBeKa, oTorpaduy HaxXo 10K UCKOIaeMbIX OCTAaTKOB Y€JIOBEKa, CKEJIET YeIOBEKa,



MOJIEJIb Yepena 4eJ0oBeKa U Yyepena MMMMIIaH3€, MOJIEb KUCTU YeJIOBEKa U KMCTH ILMMIIaH3€, MOAEIN
TOpCa MPEIKOB YEIOBEKA.

JlabopaTopHasi padora «l3ydeHne 0COOCHHOCTEH CTPOCHHMS CKEJleTa YeJIOBEKa, CBS3aHHBIX C
MPSAMOXO0XKJICHUEM .

IIpakTHyeckas padora «I3ydyeHne SKOJOTMUYECKUX aJaTallui YEI0BEKaY.

Tema 6. JkoJsiorusi — HayKa 0 B3aHMOOTHOIIEHMSIX OPraHM3MOB M HaJ0PraHM3MeHHbIX
CHCTEM C OKpY:KaK e cpeaoi

3apoxaeHue U pazBuTHE dKoJIoTuH B Tpyaax A. ['ym6onpara, K. @. Pynwe, H. A. Cesepiiosa, D.
I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nenbl u 3agaun 3xosnoruu. CBsi3b 3KOJIOTUU C JPYTUMU
HayKaMHu.

Metoast 3xonoruu. lloneBsie HaOMOAEHUSA. DKCHEPUMEHTHI B JKOJOTMM: MPUPOIHBIE U
nabopatopHble. MopaenupoBaHUE B HSKOJOTUU. MOHHUTOPHHI OKpYXKAIOIIEH cpenbl: JOKaTbHBIN,
PETHOHAIIBHBIN U TIIO0ATBHBIN.

3HauYE€HHUE SKOJIOTUYECKM X 3HAHUMN NI YeJIOBEKa. JKOJIOTMYECKOE MUPOBO33PEHUE KaK OCHOBA
CBs3ell uenoBeyecTBa ¢ npuponoi. dopMupoBaHME SKOJOTMYECKOW KYJABTYPbl U 3KOJOTHYECKOM
rPaMOTHOCTH HaceJIeHUs.

JdemMoHcTpauuu

[Moptpetsi: A. I'ym6ompar, K. ®@. Pynse, H. A. CeBepuoB, 3. I'ekkens, A. Tenciu, B. H.
Cyxkaués.

Tabmuubsl u cxembl: «Pazgensl skomorun», «Meroabl sKoJoruu», «CxeMa MOHUTOPUHTA
OKPY)KAIOIIEH CPEIBI.

JlabopaTtopHas padora «/3yueHne METO0B 3KOJIOTUYECKU X UCCIIEIOBAHUI».

Tema 7. Opranusmsl 1 cpea 00MTaAHUA

Dxonornyeckue (GakTopbl M 3aKOHOMEPHOCTH UX JeicTBus. Kiaccupukanus 3KOIOTHYECKH X
($akTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. OONmMe 3aKOHOMEPHOCTH JCHCTBHS
skonorrueckux (akropoB. I[IpaBuno munmmyma (K. HInpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOHOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3KoJoTHYecKuil Qakrop. JlelicTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3MbI. DKOJOTHYECKUE IPYIIbl PACTEHUN U )KMBOTHBIX 110 OTHOIICHUIO
K cBeTy. CurHanpHas pojb cBeta. DoTOnepruoansm.

Temmeparypa Kkak »JKojorudeckuii Qakrop. JleiicTBue Temmeparyppl Ha OpPraHU3MBI.
IlolikuI0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak 3konorudeckuil akrop. IlpucrnocoOnenus pacteHuil kK noaepKaHuO BOJIHOIO
Oananca. Knaccudukanus pacTeHMH MO OTHOLEHHMIO K Boje. IlpucrocobimeHus >KMBOTHBIX K
M3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl 00WTaHMS OpraHM3MOB: BOJHAs, HA3€MHO-BO3IYIlHAas, IIOYBEHHAs, DIIyOMHHas
MOANOYBEHHAs,, BHYTpUOpraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOCHHOCTU Cpell OOUTaHus
opranu3moB. [IprciocobieHns opraHu3MoB K )KHU3HU B Pa3HBIX Cpeax.

bruonornueckue putmbl. BHemmHue u BHyTpeHHHE PUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBL
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HHU.

Kuznennsie ¢opmbl opranusMoB. llonstue o xusHeHHOM ¢dopme. JKusHeHHbIE (OPMBI
pacTeHuil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOIOJETHUE TPaBbl, OJHOJETHHE TPABBL
Kuznenusie GopMbl KUBOTHBIX: THPOOMOHTHI, TEOOHMOHTHI, a3pOONOHTEI. OCOOEHHOCTH CTPOCHHS U
00pasa KU3HHU.

buornueckue ¢axropsl. Buapl OnoTHyeckux B3aMMOJCHCTBUN: KOHKYPEHIUS, XUIHUYECTBO,
cumbuo3 u ero ¢opwmel. Ilapasutusm, koomeparus, MyTyaln3M, KOMMEHCAIM3M (KBapTHPAHTCTBO,



HaxjneOHu4yecTBO). Herpoduueckwe B3ammopeiicTBus (Ttommueckue, dopudeckue, Qadbpuyeckue).
3HadyeHne OWMOTHYECKUX B3aMMOJCHCTBUN IS CYIIECTBOBAHHS OPraHU3MOB B Cpelc OOWUTaHWUSL.
[IprHLIMIT KOHKYPEHTHOI'O UCKITIOYEHUSL.

JleMoHCTpanun

Tabmuubsl U cxeMmbl: «JKonorudeckue (akTopbl», «CBETOBOW CHEKTP», «IKOIOTUYECKUE
TPYNIBI JKUBOTHBIX MO OTHOIIEHWIO K CBETY», «TEmIOKPOBHBIEC >KUBOTHBIEY, «XOJOIHOKPOBHBIE
JKUBOTHBIEY, «DHU3MOIIOTUYECKUE aJalTallud JKUBOTHBIX», «Cpempl OOUTaHUS OpPTaHU3MOBY,
«buonornyeckue puUTMbIY, <OKu3HeHHBIE (QOpMBI pacTeHUi», «Ku3zHeHHBIE (OPMBI KUBOTHBIX,
«JKOCHCTEMa MMPOKOIMCTBEHHOTO Jiecay, «JKocucTeMa XBOWHOro neca», «llenmu mnutanusy,
«XunmunuectBoy, «[lapazutuzmy», «KonkypeHiusms», «Cumomnos», «KoMMeHcanu3m.

OOopynoBanue: repbapuu pacCTCHUN M KMBOTHBIX, MPUCIOCOOJICHHBIX K BIIU SIHUIO PA3IMIHBIX
HKOJIOTHYECKUX (PaKTOpPOB, TepOapuu CBETOTIOOMBHIX, TCHEMIOOMBBIX U TEHEBBIHOCIUBBLIX PACTCHUH,
CBETOJIOOMBBIE, TEHEIOOWBBIE W TEHEBBIHOCIMBHIC KOMHATHBIE PACTEHHSs, repOapru M KOJUICKIIMH
TETUIONIOOUBEIX, 3UMOCTOHKUX, MOPO30YCTOHYMBBIX pAacTeHWH, Uydella NTHIl W 3Bepei, repdapuu
pacTeHHii, OTHOCSAIMXCS K rurpoduram, kcepoduram, mMe3ouTaM, KOMHATHBIE PACTEHHS JaHHBIX
TPYMI, KOJUJICKIIUM XKUBOTHBIX, OOMTAIOIMX B Pa3HBIX cpenax, repObapuu M KOJUICKIIMU PAacTeHUH U
JKUBOTHBIX, OOJIaJaI0 X YepTaMu MPHUCIIOCOOTCHHOCTH K CE30HHBIM M3MEHEHHSM YCIIOBUN >KU3HHU,
repOapuy ¥ KOJUIEKI[MU PACTEHHH U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (JOPM, KOJIJIEKIIUU KUBOTHBIX,
VIaCTBYIOLIM X B PA3TUYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlaGopaTopHasi padoTa «BpIsBICHNE TPUCITOCOOICHU OPTaHU3MOB K BIIMSIHUIO CBETa».

JlabopaTopnass padora  «BbIsBIeHHUE TPUCIOCOOJICHMH  OPraHU3MOB K  BJIMSHHIO
TEMIIepaTyphl ».

JlabopaTopHasi padoTa «AHaTOMHUYECKHE OCOOEHHOCTH PACTEHUM M3 Pa3HBIX MECT OOUTaHHS.

Tema 8. IkoJ10rusi BUAOB U NOIYJISI U

DKoJNOrnyecKrue XapakrepucTuku nonynsuu. [lonmynsuus kak 6uosnornueckas cucrema. Poib
HEOJHOPOJHOCTHU CPeJIbl, PU3NUECKHX O0aphepoB U OCOOCHHOCTEH OMOJIOTHH BUJOB B (POPMHUPOBAHWN
MPOCTPAHCTBEHHON CTPYKTYpbl nonynsauuii. OCHOBHBIE IOKa3aTelyd MONYISLIUHN: YHUCIEHHOCTD,
IJIOTHOCTh, BO3pPACTHAsi W TIOJIOBas CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTPALHSL.

OKonoruyeckas CTpykrypa mnomymsiuuu. OIleHKa YHCIEHHOCTH monyasauuu. JluHamuka
MNOMYJISAUU U €€ peryysiius. bUOTHYECKMH MOTEHUMal Monyasuuy. MoJaenupoBaHue JHHAMUKH
nonymsiuuu. Kpuselie pocta yncneHHocty nonyisiuu. Kpusbeie BbKUBaHUS. Perynanus 4ucieHHO CTh
MONYJSIIKH: poJib (HJAKTOPOB, 3aBUCINMX U HE 3aBUCSAIMX OT MJIOTHOCTH. DKOJOTHYCCKUE CTPATSTUN
BHUI0B (I- 1 K-cTparerun).

[lonsitue 00 okomormuecko Hume Buga. MecrooOutanue. MHoOTOMEpHass MOJIEb
skonornuecko Hunmm Jx.M. XarunmHcoHa. Pasmepsl skonormueckod Huum. lloreHumansHas u
peann30BaHHas HUILH.

Bun kak cucrema nonyasuuid. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE CTpaTervi.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI U MUTPALMH JKUBOTHBIX. BHOIOTHUECKHE WHBA3UU UYXKEPOTHBIX
BUJIOB.

JdemMoHcTpauumn

Ioptper: Jx. N. XarunHCOH.

Tabmuubpl U cXembl: «IKOJIOTUYECKHE XapaKTepUCTHKU momymsanun», «lIpocTpancrBenHas
CTPYKTypa monyasiun», «Bo3pacTHbie mupamMuasl Monyssiuny, «CKOpOCTh 3aCeIeHUS TOBEPXHOCTH
3eMuld pa3inuHbIMUA OpraHu3zMaMm», «Moaenb skonornuecko Huum Jx. M. XarunHcoHnay.



OOGopynoBanue: repdapuu pacTeHUM, KOJUICKIIMHU KUBOTHBIX.

JlabopaTtopHas padora «IIprucrnocoOiaeHus ceMsH paCTEHUM K pacCEICHUION.

Tema 9. IkoJi0rusi 000 IECTB. IKOJIOTNYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsi3M Mexay OpraHH3MaMHU B
ouoreHose.

Oxocucrtema Kak oTkpbiTas cuctema (A. Jx. Tencnun). @yHKIIMOHANbHBIE OJOKM OPraHW3MOB B
HKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, pelylleHThl. Tpoduyeckue ypoBHH. Tpoduueckue uenu u
cetu. AbuoTtuyeckue 610ku sKkocrcteM. [IouBbI 1 MBI B AKOocHcTeMax. KpyroBopoT BeLeCTB U MOTOK
SHEPruU B SKOCHCTEME.

OcHOBHBIE MMOKa3aTeNd SKOCHCTeMbl. bumomacca W MpOIyKIUsA. DKOJIOTHYECKHE MHUPaAMUIbI
qrcesl, OMoMacchl U YIHEPTHH.

Hunamuxa skocucmem. Kamacmpogpuueckue nepecmpoiiku. @nykmyayuu. HampaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOILECTB — CYyKIeCCHH. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU U UX IPUYNHBL
AHTpoOTIOTeHHbIe BO3JICHCTBHS Ha cyKueccu. KimmmakcHoe cooOmecTBo. bruopasnoobpasue u momHoTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOWYUBOCTU COOOIIECTB.

[IpuponHble BSKOCHCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
Okocucmemvl myHOp, 1ecos, cmeneu, NyCMulHb.

AHTpOIIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Paznmuuusa — Mexny
AHTPONOTEHHBIMH U IIPUPOIHBIMU SKOCHCTEMAMH.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas duiopa u QayHa.
CunanTponm3amus ropoackor (aynsl. buonorndyeckoe u X03giCTBEHHOE 3HAUYCHUE arPOIKOCHCTEM U
ypOOI KOCHCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCUCTBHN OPraHU3MOB B JKOCHCTEMaX.
Ponv xackaonoco spgexma u 6udos-30ughuxkamopos (kiouesvix 6udo8) 6 GYHKYUOHUPOBAHUU
akocucmem. llepeHOC HHEPrUUM M BEILIECTB MEXIY CMEXKHBIMH OSKOCHCTEMaMHU. YCTOWUYHMBOCTH
OpraHU3MOB, MOMYJSIUN U 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3/IEHCTBUI.

Mexanusmol 8030eticmaus 3a2psAsHeHUll pA3HLIX MUNO8 HA CYOOP2AHUIMEHHOM, OP2AHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHIMPONO2EHHO20
6030eticmeus. MeTof010THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX HIKOCHCTEM.

JdeMoHcTpanumn

IToptper: A. Ix. Tencnu.

Tabmuubsl u cxembl: «CTpyKTypa OHMOLIEHO3a», «IJKOCHUCTEMa IIHMPOKOIUCTBEHHOTO Jecay,
«JKxocucremMa XBOWHOro Jjeca», «DyHKUMOHAJIbHBIE TIPYNIBI OPraHU3MOB B  3KOCHCTEME,
«KpyroBoport BelecTB B 3kocucteme, «Llenu nutanus (mactounmas, AeTpUuTHAA)», «IKOJIOTHYECKas
nupamMua yucem», «IKoJornyeckas nupamuaa 0Momaccel», «IKOJIOTHYECKasl MUpaMua SHEPrum»,
«Ob6pazoBanue Oonora», «llepBuunas cykieccus», «BoccTaHoBIeHHE Jeca TMocie TOXKapay,
«QxocucremMa o03epay, «ArporeHos3», «KpyroBopoT BEIIECTB M IMOTOK HEPIUM B arpolEHO3E»,
«[Ipumepsl ypO0I KOCHCTEM .

O6opynoBanue: repbapun pacTeHHi, KOJUIEKIIMHA HACEKOMBIX, Uydesia MTHI] U 3Bepeil, repbapun
KYJIbTYPHBIX U TUKOPACT I X PACTEHU N, aKBaAPUYM KaK MOJIEIb 3 KOCHCTEMBI.

IIpakTHyeckas padora «3ydeHue u onucanue ypOOIKOCUCTEMBI».

JlabopaTopHasi pab6ora «l3yueHue pa3sHOOOpa3us MEIKHX MOYBEHHBIX UJICHUCTOHOTHUX B
pa3HbIX KO CHCTEMAX.

JKekypeusi «IJKCKypcus B TUIMHUYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €NbHHUK, Ha
CYXO/I0JIbHBIN MJIM TOMMEHHBIH JIYT, 03€p0o, O0JIO0TO)».

IKeKypeust «DKCKypCHsl B arpodKocucTeMy (Ha M0JIe MU B TEIUIMYHOE XO3SHCTBO )».



Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmemianerapaas 00oa0uKa 3eMIIH, T/I€ CYMIECTBYET M CYIIECTBOBANIA KU3Hb.
PazButne npencraBnenuii o 6uocdepe B Tpynax 3. 3rocca. Yuenune B. M. Bepuanackoro o 6uocdepe.
Obnactu 6uocdeps! u e€ cocras. XKuBoe BerecTBO Onocepsl 1 ero QyHKIHH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdepbl. OcobeHHocTH Ouocdepsl Kak ri1oOaIbHON
9KOCHCTEMBI. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BEemeCTB U OMOT€0 XMMHUYECKUE
IUKITBI (YIIIeposa, a30oTa). PUTMHUUHOCTS siBIIeHU B Onocdepe.

3onanbHOCTH Ouoceprl. [TonsTre o 6Guome. OCHOBHBIE OMOMBI CYIIM : TYHJpa, XBOWHBIC Jieca,
CMCIIAHHBIE W [MPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, ITYCTHIHH, TPONMYECKUE Jieca,
BBICOKOTOpbs. Kimmar, pacTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIH.

Crpykrypa U (yHKIHS )KHBBIX CHCTEM, OI[EHKA WX PECYPCHOTO MOTEHI[Haa U OnochepHBIX
GbyH K.

JdeMoHCTpanun

[Toptpetsi: B. N. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT azota B mpupojae», «Kpyroropor
ymiepona B mpupoze», «KpyroBopor kuciopona B mpupoze», «KpyroBopoT BOJbI B HPUPOJE»,
«OcHoBHBIE OnMOMBI cynm», «Knumaruueckue mosica 3emmu», «Tynapay, «Taiira», «CmemaHHBII
necy, «lInpokonncTBEeHHBIN Jiecy, «CTtenby, «CaBanHay, «IlycTeiHsmy, « Tponudeckuit gecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIIEKIIUU KUBOTHBIX.

Tema 11. YeJioBeKk 1 OKpy:Ka0IIAs cpeaa

DKoJNornyecKne Kpu3uchl U UX NpU4MHBL. BoznelicTBue yenoBeka Ha Ouocepy. 3arps3HeH ue
BO3AyIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpeabl. OXpaHa BOIHBIX PECYpPCOB.
Paspymenune nousbsl. OxpaHa NOYBEHHBIX pecypcoB. M3mMeHenne knumara.

AHTpOIOreHHOE BO3JIEHCTBUE HA PACTUTEIbHBIA M JKUBOTHBIA MUp. OXpaHa pacTUTEIBHOIO U
AKUBOTHOTO Mupa. OCHOBHBbIE MPUHIUIIBI OXpaHbl npuponabl. Kpacusie kauru. Ocobo oxpaHseMble
npupoaasie Tepputopuu (OOIIT). borannueckue caapl ¥ 300J0THUYECKHUE MTAPKU.

OcCHOBHBIE TPHUHIMIIBI YCTOWYMBOTO pa3BUTUS YEJIOBEUECTBA M MpUpOAbl. ParmoHanbHOe
MIPUPOJIOTIOIB30BAHUE U COXPAHEHHE OMOIOTHYECKOTO pa3HooOpasus 3emin. O01me 3aKOHOMEPHOCTH
I7100aJIBHBIX 3KOJOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3UCa M €ro BEpOSATHBIE
MOCIIEZICTBUSI.

PazBuTHe METOOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. CucmemHvle
uccnedosanusi nepexoda K  pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
Buonoeuueckoe pasznoobpasue u ouopecypcvl. Hayuonanvuvie ungopmayuonnsvie cucmemsi,
obecneuusarowue 00Cmyn K UHGOpMayuu no COCMOAHUI0 OMOENbHbIX 81008 U dKocucmem. OcHo8bl
9KOpeabuIumayuu Kocucmem u cnocooos 60pwvovl ¢ 6uUONo08pedHco enusmMU. Pekoncmpykyus MopcKux
U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabnmuiel U cxeMbl: «3arpssHeHue atMocepbl», «3arpsi3HEHHE TUAPOChepb», «3arps3HeHHe
nouBbl», «lapHukoBbIi 3¢dexr», «Ocobo oxpaHseMble NPUPOAHBIE TeppuTopum», «Monenu
YIPaBJISIEMOTO MUPaY.

Ob6opynoBanue: (oTorpaduu OxXpaHseMbIX pacTeHUH M XKUBOTHBIX KpacHoil kuuru Poccuiickoit
denepanuu, Kpacnoii KHUTH peruoHa.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI 10 BUOJIOI'MHU HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



®I'OC COO ycranaBiuBaeT TpeOOBAHUS K PE3YJIbTaTaM OCBOCHUSI 00 YJaro IMMHUCS ITPOTPaMM
cpenHero oomero o0pa3oBaHus: TIMYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykrype JMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI 11O OWOJIOTHH BBIJIEICHBI
CJICAYIOIIME COCTABIISIOIME: OCO3HAHUE 00yUYalOIMMUCS POCCUIICKON IpakJaHCKOW MACHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOONPENCIICHUIO, Haluyue MOmusayuu K
o0ydeHuI0 OMOJIOTUH, YeleHanpasienHoe pazéumue BHYTPEHHHUX YOSXKICHWH JMYHOCTH HAa OCHOBE
KITIOUEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAIUIIUNA Pa3BUTHS OMOJOTMYECKOTO 3HAHUSL, 20MOBHOCMb U
cnocobonocms OO0Y4alOIMXCS PYKOBOJICTBOBATBHCS B CBOCH JEATEIFHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKaMH, MPUCYIIMMH CHUCTeME OHOJIOTHYecKOro oOpa3oBaHUsl, Haauyue npasoCOHAHUS
AKOJIOTHYECKON KYIBTYPBL, CHOCOOHO CMU cmagums UEAN U CTPOUTH KU3HEHHbIE TJIaHBI.

JluyHOCTHBIE pPE3yAbTATHl OCBOEHUS MPOrpaMMbl O OWOJOTUM JOCTUTAIOTCS B EIMHCTBE
y4eOHON M BOCHHUTATENbHOM [EATENTbHOCTH B COOTBETCTBHUU C TPAJAWIIMOHHBIMU POCCHUICKUMU
COIIMOKYIBTYPHBIMU, HCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMU, TPUHSATBIMH B
oOmiecTBe TMpaBUJIaMd M HOPMaMH TIOBEJIEHUSI U CIIOCOOCTBYIOT MIpOIIECCaM CaMOIO3HaHMUS,
CaMOBOCIIUTAHUSI U CAMOPA3BUTUs, Pa3BUTUS BHYTPEHHEW MO3UIMH JUYHOCTH, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY M MPaBOMOPSAAKY, YEJIOBEKY Tpylda M CTapUIEMy IOKOJIEHHIO, B3aUMHOIO
YBaKEHUSI, OEPEKHOTO OTHOINCHHUS K KYIbTYPHOMY HACIEAUIO M TPAaJUIUSIM MHOTOHAIIMOHATIBHOTO
Hapoga Poccuiickoit denepanuu, Npupoae U OKPYXKaroLIEH cpelie.

JluyHOCTHBIE pE3yAbTATHl OCBOEHUS YydeOHOro mpenmeTra «bUOJNOTHSA» MTOKHBI OTpaXaTb
TOTOBHOCTb U CIIOCOOHOCTh OOYYalOMMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLMX TPAJULMOHHBIM LIEHHOCTSM POCCHICKOrO OOIIECTBA, pacUIMpEeHHE >KU3HEHHOTO
ONbITA U OMbBITA JEATEIIBHOCTH B MPOILIECCE pealr3allid OCHOBHBIX HaIlpaBJICHUW BOCHHUTATEJ bHOU
JIEATENIBHOCTH, B TOM YU CJIE B YaCTH:

1)rpa:;xaaHcKoro BOCIUTAHMSA:

copMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIMU OOYydJaIolEerocs Kak akKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO O0ILECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIHOHHBIX MTPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPS AKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATENbHOCTH TMPHU CO3JaHUM Y4EOHBIX IMPOEKTOB,
peleHnH y4eOHBIX ¥ TI03HABATEIBHBIX 33/1a4, BBIMIOJTHEHUN OMOJIOTHYECKIUX SKCIIEPHUMEHTOB;

CIOCOOHOCTh OIpPEAETSATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOU
JKM3HU U OOBSICHATE €6;

YMEHUE YYUTHIBATH B CBOMX JCHCTBUAX HEOOXOJMMOCTH KOHCTPYKTMBHOTO B3aUMOJIEHCTBHS
JOJIeH ¢ pa3HbIMU YO€XKIEHUSIMU, KYJIbTYPHBIMH LIEHHOCTSIMU U COLUAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBIIOJHEHHS Y4eOHBIX,
ITO3HABATEIbHBIX U HCCIEI0BATEIBCKUX 33]a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO OIIIOHEHTOB
pH 00CYKJICHIH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJCPIKAHMUSE

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPHOTUYECKOTO BOCITUTAHUS

cOpMHUPOBAHHOCTh POCCHUHCKOM TPaXAAHCKOW HACHTUYHOCTU, MATPUOTH3MA, YBAKECHHS K
CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOI, roplocTu 3a CBOM Kpaii, cBoto Poauny,
CBOMH SI3bIK U KYJIBTYPY, IPOLIUIOE M HACTOsILIEE MHOTOHAlMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHWE K NPUPOJHOMY HACIEAUI0 M NaMATHUKAM MPHUPOJbI, JOCTUXKECHUSIM
Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIOCOOHOCTh OLEHMBATh BKIAJ POCCUMCKMX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
IIOHMMaHHS 3HaueHUs OMOJIOTUM B MO3HAHUU 3aKOHOB IPUPOJIBI, B KU3HU YEIOBEKA U COBPEMEHHOIO
00I111eCTBA;

ujeitHas yoexkaEHHOCTb, TOTOBHOCTh K CIY)KEHUIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynsoy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

OCO3HaHUE JYyXOBHBIX [IEHHOCTEN POCCUNCKOIO HapOIa;

c(opMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHM I, ITUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIMI0 M NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh Ha
MOpaTbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JUYHOTO BKJIa/la B IOCTPOCHUE YCTOMYMBOIO OYYIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM DPOIMTENSM, CO3AAHMI0 CEMBU HA OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBHUM C TpaauLIUsAMU HapoaoB Poccun;

4) 3cTeTH4€eCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/A, OO IECTBEHHBIX OTHO ILIEHU;

MMOHMMaHHE SMOIMOHATIFHOTO BO3/ICHCTBHUS )KUBOW MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HbIX BHUJAaX MCKYCCTBA, CTPEMIICHUE MPOSBIATh KayecTBa
TBOPYECKOW JINYHOCTH,;

5) ¢usnueckoro Bocnutanusi, GoOpMHUPOBAHMS KYJbTYPbI 310POBbSi W 3MOIMOHAJIBHOTO
OJ1aronosryums:

NOHMMaHUE W pealu3alus 310pOBOro M Oe3omacHOro obpas3a KHU3HU (310pOBOE NHUTAHUE,
coONIoIcHHe TUTMEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIM pEXUM 3aHATHH U OT/AbIXA,
peryisipHasi (pu3uUecKasi aKTUBHOCTD), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
coOCTBEHHOMY (DM3UYECKOMY M TICUXHYECKOMY 37I0POBBIO;

ITOHMMaHHE LIEHHOCTH MPaBUJI MHIUBUIYAJIbHOTO M KOJUIEKTUBHOIO O€30IacHOTrO MOBEJICHUS B
CUTYAIUSAX, YTPOKAIO M X 3M0POBBIO U JKU3HU JIIO/ICH;

OCO3HAaHWE IIOCIEJACTBUM M HENpUATUS BPEAHBIX NPHUBBIYEK (YMOTPEOIEHHUS aJIKOrod,
HapKOTUKOB, KypeHHSI);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTEpCTBA, TPYAOTI00UE;

TOTOBHOCTh K AKTMBHOHW JESTENbHOCTH TEXHOJOTMYECKOW M COLIMAIbHON HAalpaBlIeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATh U CAMOCTOSITEIBHO BBIIOJIHATh TAKYIO J€ATEIIbHOCTD;

MHTEpeC K pa3luyHbIM cdepaM NpoQecCHOHATBbHON JEeATeNIbHOCTH, YMEHHE COBEpIUATh
OCO3HAHHBIN BBIOOp OyayIei mpodeccun U peain30BbIBaTh COOCTBEHHBIC KM3HCHHBIC TIJIAHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAHMIO HA MIPOTSHKEHUHN BCEH JKU3HM;

7) 3K0J10rH4€eCKOro BOCIIUTAHUS :

HKOJIOTUYECKH I1eJIecCO00pa3HOe OTHONICHHE K NMPUPOAE KaK HCTOYHHKY KHM3HU Ha 3emile,
OCHOBE €€ CYyIIECTBOBaHMUS;

MOBBIIICHNE YPOBHS DKOJIOIMYECKOM KYNbTYpbl: MpPHOOpPETEHHWE ONbITa MJIAaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCJIEACTBUI Il OKPYXKAIOILEH CPENbI;

0CO3HaHUE I00ATbHOIO XapaKTepa HKOJIOTUUYECKUX MPOOIeM U MyTel UX pelleHus;

CIIOCOOHOCTH MCIOJB30BATh PUOOpPETaeMble MIPH U3y4eHUN OMOJIOTHH 3HAHUS U YMEHHS TpU
pelieHuu MpodIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJONOIL30BAHUEM (COOIIO/IEHNE MPaBUI
MOBEJCHUSI B IIPUPOJE, HANPABIECHHbIX HA COXPAaHEHHE PAaBHOBECUS B 3KOCHUCTEMAX, OXPaHY BUJOB,
HKOCHCTEM, OHocepsbl);



AKTUBHOE HEMPUATHUE ACHCTBUH, MPUHOCAIMX BPEI OKPYXKAIOIIEH MPUPOIHON cpele, yMEHHUE
MPOTHO3MPOBATH HEOIATONMPHUSATHBIC JKOJOTHYECKUE IOCICICTBUS MPEIIPHHUMACMbIX ACUCTBUNA W
MpeI0TBpAIlATh U X;

HaJM4YHe PA3BUTOTO JKOJIOTMYECKOTO MBINUICHUS, JKOJOTHYECKOW KYIBTYPHI, OITBbITA
JESITeTbHOCTH YKOJIOTHUECKON HalpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS MMH B TTO3HABATEIIHLHOM!,
KOMMYHUKATUBHOM W COIMAIEHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUUYECKON JIEATEITHLHOCTH
HKOJIOTHYEC KON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha IUAJIOTe KYIBTYp, CIOCOOCTBYIOIIETO OCO3ZHAHUIO
CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATENBCKOW KyIbTYpHl KaK CPEICTBa B3aMMOJICHCTBUS
MEKTy JIFO TbMH M TIO3HAHUS MHPA;

MOHWMaHUE CHEU(PUKA OWOJOTMU KaK HayKd, OCO3HaHHWs e poiu B (QopMUpOBaHWH
paIMOHAIBHOTO HAYYHOTO MBILUICHHS, CO3IaHUU 1[EJIOCTHOTO MPEICTaBICHU S 00 OKPYXKAIOIIEM MUPE
KaK O €IUHCTBE MPHUPOJBI, YEJIIOBEKa U OOIIECTBA, B TMO3HAHUU MPHUPOTHBIX 3aKOHOMEPHOCTEH M
peleHrny npobIeM coXpaHeHUs IPUPOTHOTO PABHOBECHS;

yOe)KIEHHOCTh B 3HAUMMOCTU OMOJIOTHH ISl COBPEMEHHOM I[MBUIIU3aLIU: 00ECIIEUeHHs] HOBOTO
VPOBHSL Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCHEKTHBHBIX OHMOTEXHOJOTHH, CHOCOOHBIX peIaTh
pecypcHble MpoOJIeMbl Pa3BUTHUSI YENOBEYECTBA, I[IOMCKA MYTeH BBIXOAAa U3 TIIOOATBHBIX
IKOJIOTHYECKUX TPOOJIeM M OOCCIICUeHUs Iepexoja K YCTOWYUBOMY Pa3BUTHIO, PAIlHOHATHLHOMY
M CIIOJIb30BAHUIO PUPOIHBIX PECypCOB U (POPMHUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJIYYEHUHM OWOJOTUUYECKUX 3HAHWUW B IIEJISX ITOBBIMICHHS OOIICH
KYJIBTYpPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOH yacT (yHKIIMOHAJIHHOM
TPaMOTHOCTH O0yJaro M XCs1, OpMUPyeMOU TTpU W3YyICHUN OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJIL3yeMbIX B ECTECTBCHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOIB30BATh MOTydaeMble 3HAHUSI JUIsl aHAIIN3a U 00 BSICHEHHUS SIBJICHUI OKp YXKAIO IEeTO
MHpa U MPOUCXOIANMX B HEM M3MEHEHMI, YMEHHUE JellaTh 00OCHOBAHHBIC 3aKIIOUCHHSI Ha OCHOBE
Hay4YHBIX (PAKTOB U UMEIO M XCS JAaHHBIX C [[EIbI0 MOMYIeHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOIb30BaTh OMOIOTUYECKUE 3HAHUS JJIs PeUIeHUs MpoodieM B
peaTbHBIX )KU3HCHHBIX CUTYAIUSX;

OCO3HAHHUE IIEHHOCTU HAYYHOW JIEATENIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOECKTHYIO H
M CCIICIOBATEIIBCKYIO JIESITeTbHOCTh HHIMBHIYATBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJIY4YEHU IO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBHUU C >KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pe3ylnbTaThl OCBOCHHsSI ydeOHOro mpeamera «buomorus» BKIIOYAIOT:
3HauMMble  JuId  (OPMHUPOBAHMS  MHUPOBO33pEHHUs  OOydaroUMXcs  MEXIUCIUIUIMHAPHbIE
(MexnpeaMeTHbIE) OOIEHaYyUYHbIE MOHSATUS, OTPaXKarole LEJIOCTHOCTh HayYHOW KapTHUHBI MHUpa U
crnenu(uKy METOJOB IO3HAHHUS, HCIIOJIB3YeMbIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, HHEPIuf,
ABJICHUE, MPOLIECC, CUCTEMA, HAy4YHbIM (JaKkT, MPUHLMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue, HaOIIOAEHWEe, W3MEpeHue, SKCIEpUMEHT U JApYrue); YyHUBepcalbHbIe YydeOHbIE
JeicTBUs (ITO3HaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHbBIE), oOecneynBaonpe GopMUpoBaHUE
(YHKIMOHAIBHOM TPaMOTHOCTM U COLIMAIBHOM KOMIIETEHLMM OOy4JarolMXcsi; CIIOCOOHOCTb



00yJaroIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE, MHPOBO33pEHYECKHE 3HAHUS U
YHUBEpPCaJIbHbIE ydeOHbIE IEHCTBUS B IO3HABATEIIHON U COLMAIbHOM IPAKTHKE.

B pesynbraTte uzydeHus OMOIOTHHU Ha YPOBHE CpPEeIHEro 001ero o0pa3oBaHus y 00 ydaromerocs
Oyayr c¢hopMHpOBaHBI IMO3HABATENbHBIE YHUBEpCAIbHBIE y4€OHBIC ACHCTBUSA, KOMMYHHUKATHBHBIE
YHUBeEpcallbHble ydeOHBIE IEHCTBUS, PETYIATUBHBIC YHUBEPCAJIbHBIE YIeOHbIE ICHCTBUSA, COBMECTHAS
JeSITETbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOSHUS IPOTPaMMbI CPEIHEro 00Iero 0Opa3oBaHUs JOKHEI
OTpaXKaTh:

OBJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMHU NN03HABATEIbHBIMHY A€ ICTBUSIMU:

1)0a30BbIe JIOTHYECKHE e HCTBUSA:

CaMOCTOATENbHO  (GOPMYIUPOBaTh U  aKTyaIU3upoBaTh IMpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh MpPU OCBOCHUM 3HAHMNA MPHUEMBI JOTMYECKOTO MBIIUIEHHUS (aHanM3a, CHHTE3a,
CpaBHEHHsI, KIacCH(uKaluu, 0000IIeHNs), paCKPbIBaTh CMBICI OMOJOTHYECKHX MOHSATHH (BBIICTATDH
UX XapaKTepHbIe TPU3HAKU, YCTAHABIUBATH CBS3U C APYTUMH MOHSITHUIMH );

OTIPEEIATh eI JeSTeIbHOCTH, 33/1aBasi HapaMeTpbl U KPUTEPUU UX TOCTUKEHHUSI, COOTHOCUTD
pe3yAbTATHI ACSITENBHOCTH C OCTABICHHBIMU LEISIMU;

U CII0JIb30BaTh OMOJIOTHYECKUE TOHATHS ISl OOBsICHEHUS (JAKTOB U SIBJICHUM >KUBOM IPUPO/IBI;

CTPOUTH JIOTUUYECKHE DPACCYXAEHUSA (MHIYKTUBHBIC, JCIyKTMBHBIC, 110 AHAJIOTMH), BBISABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIHPOBATH BHIBOABI U
3aKII0YEHUS;

IIPUMEHATh CXEMHO-MOJEIIBHBIE CPEICTBA JUIsl NPEICTABICHMS CYLIECTBEHHBIX CBS3€H U
OTHOIIICHUN B H3y4aeMbIX OWOJOTHUYECKHX OOBEKTaX, a TaKKe IPOTHBOPEUUN pa3HOTO poja,
BBISIBIICHHBIX B PA3IHYHBIX WH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUJIaH PEIIeHUs] MPOoOIeMbl ¢ y4ETOM aHajau3a MMEIOIMXCS MaTepuaIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSATEIBbHOCTh, OLIEHUBAaTh COOTBETCTBHE pE3YJIbTAaTOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUNA NEATEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pabOTy B  YCIOBHUSX PpEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3sBUBATh KPEATUBHOE MBIIITICHUE ITPU PELICHUH JKU3HEHHBIX ITPOOIIEM.

2)0a30Bble HCCIed0BaTeIbCKHE IeiCTBUA:

BJIAZICTh HAaBBIKAMU Y4EOHO-MCCIIEAOBATEIbCKON U NPOEKTHOW JEATEIbHOCTH, HaBbIKAMU
paspeleHust MpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
peLIeHs] TPAKTUYECKH X 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS,

UCIIONB30BaTh pa3IM4yHble BHUABI JEATEIBHOCTH 10 IIOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEpIpeTalu, IpeoOdpa3oBaHHI0 U MPUMEHEHHUIO B YUEOHBIX CUTYAllUsIX, B TOM YHCIIEe IPH CO3JaHUU
y4eOHBIX U COIIMATIbHBIX IPOEKTOB;

dopMUpOBaTh HAy4YHBIM THUM MBILIUICHHUS, BJIAJeTh HAyYHOW TEPMUHOJIOTHUEH, KIIOUYEBBHIMU
MOHATUSMHU U METOJaMH;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BaTEIBHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaLHSIX;

BBISBJIATH IPUYUHHO-CJIE/ICTBEHHBIE CBSA3U U aKTyalM3UpOBaTh 337auy, BbIABUIATh THIIOTE3Y €€
pelIeHMs, HaXOAUTh ApTYMEHTHI JJIs JOKA3aTelbCTBA CBOMX YTBEPXKICHMH, 3aaBaTh MapaMeTpbl U
KPUTEPUU PEILECHUS;



aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a/laul Pe3ylbTaThl, KPUTUYECKA OLIEHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEJICHANPABJICHHBI TOUCK TIEepeHoca CPeICTB M CIIOCOOOB JICHCTBUS B
npodecCroHaIbHYIO CpENYy;

YMETb MEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO M IIPAKTUYECKYIO 00aCTH KU3ZHEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTh OPUTHHAIIBHBIE MIOJXO0/Ibl U PEIIEHUS], CTABUTh TPOOJIEMBI U
3a7jauu, JONYCKAIO LI E AIbTEPHATUBHbIE PELICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE y4eOHOro mOCOOMS, HayqHO -
HOMYJISIPHOM TuTepaType, OMOIOTUYECKU X CIIOBAPSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B UHTepHeTe), aHanu3upoBaTh HHPOPMAIMIO PA3INYHBIX BUAOB U (HOPM Ipe/CTaBICHUS, KPUTHYE CKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3alpochkl M TMPUMEHSTh pa3lWYHbIE METOAbl MpU TMOHCKE U OoTOope
OrosIornuecKkoi MHQpopMaKu, HEOOXOJUMOU IS BBITIOJIHEHUS YUEOHBIX 3a]1a4;

npuoOpeTaTh OMBIT  HMCHOJB30BaHUS  MHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUIA,
COBEPILIEHCTBOBATDH KYJAbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpaTh  ONTUMaJbHYIO  (OpMy  TpeAcTaBiIeHHS  OMOJIOTHYECKOH
nHpOpMauU (CXeMbI, TpauKd, TUarpaMMbl, TAOIHIBI, PUCYHKH U IPYTOE );

MCIOJIB30BaTh HAyYHBIM S3BIK B KAa4eCTBE CpEICTBA NpH paboTe ¢ OHMOIOTHYECKOU
uHpopMarueil: MpUMEHATh XUMHUYECKHE, (U3MYECKMe M MaTeMaTHYeCKue 3HAKU U CHMBOJBI,
dopmynel, abOpeBuaTypy, HOMEHKIATypy, HCIOJb30BaTh U  MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HAIVISITHOCTH;

BJIaZICTh HaBBIKAMU PACIO3HaBAHUsS M 3alThl MHGOpMaLnK, HHPOPMAIMOHHONW 0e30MacHOCTH
JUYHOCTH.

OBi1aieHNe YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMU /1€ HCTBUSIMU:

1)o01enue:

OCYILIECTBIISATh KOMMYHUKAIIUU BO BCeX cdepax *KHU3HU, aKTUBHO yJ4acTBOBATh B JUAJIOre HIIU
JTUCKYCCUU TIO CYIIECTBY 00CYXKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh CYXKICHUS
OTHOCUTEJIBHO BBIIOJIHEHUS [Ipe/UlaraéMo 3ajaud, Y4YUThIBaTb HHTEPECHl U CONNIACOBAHHOCTH
MO3ULIHK JPYrUX YYACTHUKOB JMAJIOTa UK JUCKYCCHUU);

pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHMS, MOHUMATh 3HAUYEHHE COIMAIbHBIX 3HAKOB,
IPEINOChUIOK BO3HUKHOBEHUS KOHQUIMKTHBIX CHTYal[ui, yMeTb CMAI4aTh KOH(IMKTBI U BECTH
[IEPETOBOPHI;

BJIAZIETh Pa3IMYHBIMU CIOCOOAMHU OOILEHMS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS APYIUX
JOJEeH, TMPOSBIATH YBaXHUTEIbHOE OTHOIIGHHME K COOECeIHUKY U B KOpPpeKTHOH Qopme
(GopMyaupoBaTh CBOU BO3PAKEHMUS,

pa3BEPHYTO U JOTMYHO M3JaraTb CBOI TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2)COBMECTHAA IeATeJIbHOCTD:

NOHMMATh M HCIIOJNb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHAMBUIYaJbHOW pPabOTHl MpH
peIIeHrur OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTh MMPUMEHEHHS TPYIIIOBBIX (PopM
B3alMO/JICHICTBUSI IIPU PEILIEHUH YUeOHOMW 3a]auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JACUCTBUH C Y4ETOM OOIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0TO 4JieHa KOJJIEKTHBA;



IIPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPTaHU30BBIBATh U KOOP IMHUPOBATH NCHCTBUS 110
€€ JOCTUIKEHHIO: COCTABJIATH IUIAH JACUCTBUM, PACIPEIENATh POJIA C Y4ETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3ybTaThl COBMECTHOM paboThI;

OlLICHMBAaTh KA4e€CTBO CBOETO BKIAJa M KaXKAOI0 YJaCTHUKA KOMaH/bl B OOLWMI pe3ylnbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLEHUBAThb HJEU C TO3MIHUM HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3NIMUHBIX CUTYALMSX, IPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OnJ1aieHNe YHUBEPCAJILHBIMHU PeryIsiTHBHBIMH JACHCTBHSAMM:

1)camoopranuszanms:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBIICHUS MPOOJIEM U UX PEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU II€JIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JEUCTBUAX M TOCTYNKaX IO OTHOIIEHHIO K JKMBOW IPUPOAE, CBOEMY 3JO0POBBIO U 3I0POBBIO
OKpyXKaro I X;

CaMOCTOSITEIBHO OCYIIECTBJIATh TO3HABATEIbHYIO AEATENbHOCTD, BBIABIATH MPOOIEMbI, CTABUTh
1 GopMyIHpOBaTh COOCTBEHHBIE 3a/1a4X B 00Pa30BATEIbHOM JIEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

CaMOCTOSITEIBHO COCTaBIIATh IJIaH pElIeHUs MpoOIeMbl ¢ Y4ETOM HMEIOLUMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaLlUSIM;

pacmMpsATh paMKH y4e€0HOTO MpeMeTa Ha OCHOBE JIMYHBIX PEANIOUTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

crocoOCcTBOBaTh (POPMUPOBAHHMIO M TMPOSBICHUIO IMIMPOKOH JPYIAUIIMM B Pa3HBIX 001acCTIX
3HAaHM, IOCTOSHHO NOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJAbTYPHBIH YPOBEHB.

2)CaMOKOHT POJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIIBTATOB LIEIISIM;

BJI/IETh HABbIKAMU I1O3HABATENbHON pequIeKCMM KaK OCO3HAHUs COBEpLIAEMBIX JNEUCTBHH M
MBICIMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHW, MCIOJIB30BaTh NPUEMBI pe(UICKCHH JUIS
OLICHKU CUTYallUH, BBIOOpa BEPHOTO pELICHMUS;

YMETb OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATDH PELICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI M aPTYMEHTHI IPYTU X [IPU aHAJIU3E PE3YIBTAaTOB JEATEIbHOCTH;

3)npunsTUe ceds U APyrux:

PUHUMATH ce0s1, TOHUMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U aPTYMEHTBI AP YTU X IIPU aHAJIU3€ PE3yAbTaTOB JEATEIBHOCTH;

IIPU3HABaTh CBOE ITPABO U MIPaBO JIPYTMX Ha OIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU JPYroro YeloBeKa.

MNPEAMETHBIE PE3YJIbTATHI

[lpenmeTHBIE pe3ynbTaThl OCBOEHUS CoOJAepKaHHs YydeOHoro mnpeamera «buomorus» Ha
YIIyOJIIEHHOM YpPOBHE OPHEHTHPOBaHbI Ha oOecrnedeHre NpopuiIbHOTO 0O0ydeHHs OO0ydarolMXcs
Ouonornu. OHU BKIIOYAIOT: crienu(uueckue A OMOJOTMM HaydyHble 3HAHUS, YMEHHUS M CIIOCOOBI
JEHCTBUH O OCBOCHMIO, MHTEPHPETAMM M TNPEOOpPa3OBAHHUIO 3HAHWM, BHJBI AEATEIBHOCTH II0



IIOJIy4EHUIO HOBBIX 3HAHMH M UX IPUMEHEHHMIO B Pa3IMuYHbIX YYEOHBIX, a TaKKe B pEAIbHBIX
JKU3HEHHBIX cuTyalusx. [Ipe iMeTHbIe pe3yabTaThl IPEACTABIECHBI 10 F0JjaM U3Y4EHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHMS ydeOHoro npeamera «buonorusi» B 10 knacce JOJIKHBI
OTpaxath:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ M POJM OMOJOTMU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOopMUPOBAaHUM €CTECTBEHHO-HAyYHOW KapTUHBI MUpA, B MO3HAHWU 3aKOHOB MPUPOJBI M pPEUICHUU
npoOsieM PalMOHAIBHOTO MPUPOJONOIB30BaHUs, O BKIAJE POCCHICKUX M 3apyOKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQZICHUE CHCTEMOH OWOJOIMYECKMX 3HAHWM, KOTOpass BKIIOYAET: OCHOBOIIOJIArarolye
OuoJIOTMYEeCKEe TEPMUHBI M MOHATUA (KHM3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, TIOMEeOcTas,
caMOperyisiius, CaMOBOCIIPOM3BEIEHUE, HACIEJACTBEHHOCTb, HM3MEHYHMBOCTb, POCT U pa3BUTUE),
Ouonornueckue Teopun (knerouHas teopus T. llIBanna, M. IllIneiinena, P. BupxoBa, xpomocomHas
Teopusi HacienacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o menTpax MHOTOOOpaszusi u
IIPOUCXOK/IEHUSI KYJABTYPHBIX PAacT€HMi), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB IEPBOIO IOKOJIECHMUS,
pacIleneH s, YUCTOThl FaMeT, HE3aBUCUMOro HacienoBaHus ['. MeHens, roMoJIorn4ecKux psijioB B
HacnencTBeHHol uameHunBocty H. M. BaBuiioa), npuHIUIE! (KOMIIJIEMEHTApPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJAaMHU HAy4HOTO I1O3HAHUS, HCIOJB3YeMbIX B OHMOJOTMYECKHX
HCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONMCaHUE, U3MEPEHHE, HAOIIOICHUE, DKCTIEPHUMEHT);

YMEHUE BBIAEIATh CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IMPOKApPUOT U 3YKApHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie Oakrepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB W CHUCTEM OPIraHOB pPAaCTEHUM, >KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KM3HEACATENbHOCTH, MPOTEKAIONMX B OpPraHM3MaxX pPacTEHHUM, XKUBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKUX MpoleccoB: oOMeHa BELIECTB (MeTa0OoJIM3M), MPEBpAIICHUS SHEPrHH, OpOoKEeHHS,
aBTOTPO(HOTO M reTepoTpo(HOTO THIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, SMOpUOreHe3a, IMOCTIMOPHUOHAIBHOIO Pa3BUTUSA, PA3MHOMKEHHS, WHIUBHAYaJIbHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMO/IEHCTBUS TEHOB, TETEPO3HCa, UCKYCCTBEHHOTO 0TOOpA;

YMEHHME YCTAHABIMBATH B3aUMOCBS3M MEXKIy OPraHOMIAMHM KIETKH U HUX (QyHKIUAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (YHKUHSIMH, MEXKIY OpraHaMd M CHCTEMaMH OPTaHOB Yy
pacTeHu#, KUBOTHBIX U YeNOBEKAa U UX (PyHKIHUSAMU, MEXKIy CUCTEMaMHU OPraHoB U UX (PyHKUHSIMH,
MEXIy dTanaMud oOMeHa BEILECTB, 3TallaMi KIETOYHOIO IMKIA U KU3HEHHBIX [IUKIOB OPraHU3MOB,
JTariaMud 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (ECHOTUIIOM U (PAKTOpaMH CpeJIbl
00UTaHMU;

YMEHUE BBISBJIATh OTIMYMUTEIbHBIE IPU3HAKA JKUBBIX CHUCTEM, B TOM 4YHUCIE PACTCHUH,
KUBOTHBIX M YEJIOBEKA;

YMEHHME HCIHOJIb30BaTh COOTBETCTBYIOIME apryMEeHThl, OMOJOIMYECKYH0 TEPMHHOJOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HbIX CHCTEMAaTUYECKU X TP YIIIT;

YMEHHME pellaTh OMOJIOTMYECKUE 3aJaud, BBISABIATH INPUUMHHO-CIEACTBEHHBIE CBSI3M MEXAY
UCCIIEeyeMbIMA OMOJIOTUYECKUMHU IPOLIECCAaMU U SIBJICHMSIMM, J€JIaTh BBIBOJBI U IIPOTHO3bl Ha
OCHOBAHMH TOTYYEHHBIX PE3yNIbTaTOB;

YMEHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTUYECKUE paboThI, COOMI0IATh paBuiia mpu padboTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 00OPYIOBaHHEM;

YMEHHE BBIABUIATh TUIIOTE3bI, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMU, (OPM YIHUPYsI
11€JIb UCCIIEI0BAHU S, aHATM3UPOBATh IMOJYYEHHbIE PE3YJAbTAThI U JI€7aTh BHIBOIBI;

YMEHHME Yy4JacTBOBaTh B Yy4e€OHO-MCCIENOBAaTEIbCKOM paboTe 10 OMOIOIuMHU, SKOJIOTHUU U
MEAMIIMHE, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HAy4HBIX OOIIECTB, W MYOJUYHO MPEJCTaBIAThH
MOJIy4E€HHbIE Pe3yJabTaThl HA YYEHUUECKH X KOH epeHIUsX;



YMEHHE OIICHUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHUM B 00JaCTH OMOJOTHH U
MeIUUKHB (KIOHUPOBAHHUE, HCKYCCTBEHHOE OIJIOJOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa M
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oymymeil mpodeccnoHanbHONW MEATEIIEHOCTH B
oOmactTi OWOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPHUH, CEIbCKOTO XO34HCTBA, MHILEBOMN
MPOMBIIINIEHHOCTH, YIYOJSITh MO3HABATEIBHBIH HMHTEpPEC, HANpaBJICHHBIA HAa OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIICH mMpodeccCuu M TPOJODKEHHE OWOJIOTUYECKOTO 00pa3oBaHUS B OpPraHU3AIMIX
cpenHero npoGecCuOHAIBLHOTO W BBICIIIETO 00pa30BaHUSL.

[IpenveTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorusi» B 11 knacce JOIKHBI
OTpaXkath:

cOPMHUPOBAHHOCTh 3HAHMK O MECT€ W POJIM OHMOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
hopMUPOBAHUN COBPEMEHHOIN €CTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B TO3HAHUN 3aKOHOB TTPUPOIBI U
pEIICHUH SKOJIOTUYECKUX MPOOJIeM YeIIOBEYeCTBa, a TAKKE B PEHICHHH BOIPOCOB PAI[MOHAITBHOTO
PUPOJIONIONB30BaHMs, U B (POPMUPOBAHMHM II€HHOCTHOTO OTHOIIGHUS K TIPUPOJE, OOIIECTBY,
YeNoBEKY, O BKIIaJIe POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIETh CHUCTEMOW OHMOJOTMYECKHX 3HAHHWH, KOTOpas BKIIOYAET OMpEACTCHHS U
MOHMMaHHE CYIIHOCTH OCHOBOMOJIAralolMX OMONIOTHYECKA X TEPMUHOB M MOHATHI (BUI, IKOCHUCTEMA,
ounocdepa), Omosornueckue Teopuu (IBomonHoHHAs Teopus Y. [lapBuHA, CHHTETHYECKas TEOPHS
sBomtonun), yueHus (A. H. CeBepuioBa — o yTsiX U HampaBJeHUsX 3Boitoluu, B.M. Bepraackoro — o
onocdepe), 3akoHbl (reHeTmueckoro paBHoBecus Jx. Xapaum u B. BailinOGepra, 3apoasimeBoro
cxonctBa K. M. bapa), mpaBuna (Muaumyma HO. JIuOwmxa, 3KOJOTMYECKON MHpPaMUIBI SHEPIHH),
runotessl (runotes3a «mupa PHK» V. T'unbepra);

YMEHHE BJIaJeTh OCHOBHBIMM METOJaMH HAyYHOTO TIIO3HAHWs, WCHOJIB3YeMbIMH B
OMOJIOTMYECKHX UCCIIEIOBAHUAX KHUBBIX 00BEKTOB M HKOCUCTEM (OIMCaHKEe, U3MEpEeHHUe, Ha00JeHHeE,
HKCIIEPUMEHT), CI0CO0AMH BBISBICHUS U OI[EHKU aHTPOIIOTEHHBIX U3MEHEHUIN B IPUPOJIE;

YMEHHE BBIICNATH CYIIECTBEHHBIE MPU3HAKU: BHJIOB, OMOTE€OIIEHO30B, YKOCUCTEM U Onocdepsl,
CTaOUITU3UPYIOIIETO, IBUIKYIIETO U Pa3pblBAIOIIETO €CTECTBEHHOTO OTOOpa, asIoNaTpUyYecKoro
CHUMIIaTPUYECKOTO BHI000PA30BAHMS, BIHMSIHUS JABMKYIIMX CHJI HBOJIIOLMH HA TeHO(GOH] MOMYIISINH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOWTaHus, YepelAOBaHUs HAalpaBJICHUH 53BOJIIOLMY,
KpPYyroBOpOTa BEIIECTB U MOTOKA DHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aWMOCBS3M MEXKAY IPOLECCAMH D3BOJIIOLMH, JBHKYIMH CHIAMHU
aHTPONOTeHE3a, KOMIOHEHTAMH PA3IMYHBIX YKOCHCTEM M MPUCTIOCOOICHUSIMUA K HUM OPTaHHU3MOB;

YMEHHE BBISBISATH OTIMYUTEIbHBIC NMPU3HAKA JKUBBIX CHUCTEM, IPUCIIOCOOJIEHHOCTH BUJOB K
cpezne oOuTaHus, abNOTHYECKUX M OMOTHYECKMX KOMIOHEHTOB IKOCHCTEM, B3aMOCBS3E OpraHu3MoB
B COOOIIECTBAaX, aHTPOIOTEHHBIX U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCHOJB30BaTh COOTBETCTBYIOIME aPTryMEHTHI, OWOJIOTMYECKYIO TEPMHUHOJIOTHIO H
CHUMBOJIMKY JUIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIN, B3aMOCBSI3U
OpraHU3MOB M Cpelbl OOWTaHWs, EIWHCTBA 4YENIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHUs
MHOT000pa3us BUJIOB U SKOCHCTEM KaK YCIOBHUSI COCYIIIECTBOBAHUS IIPUPO/IbI U YETIOBEUECTBA,

YMEHHE pelaTh OMOJIOTHYECKHE 3aladd, BBISBJIATh PUYUHHO-CIICJACTBEHHBIE CBS3U MEXKIY
UCCIIEeyeMbIMA OHOJIOTHYECKUMHU TMPOIIECCAMU U SIBIICHHSIMH, JENaTh BBIBOABI W IPOTHO3BI HA
OCHOBAHUH TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINIOIHATH Ja00paTOPHbIE U MPAKTUUYECKUE PAOOTHI, COOMI0OIATh IpaBuiia pu padboTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBaHU EM;

YMEHUE BBIJBUTATH THIIOTE3bI, POBEPATh UX dKCIICPUMEHTATBHBIMUA CPEICTBAMU, GOPMYIUPYS
11eJIb UCCTIEIOBAHMU S, aHATM3UPOBATH MOTYYEHHbBIE PE3YAbTAThI U IeJaTh BHIBOIBI,



YMEHHE Yy4acTBOBAaTh B Y4eOHO-HCCIIEOBATEILCKOM paboTe 1Mo OWOJIOTHH, DKOJOTHU U
MEAHIIMHE, TPOBOAMMON Ha 0a3e IKOJIBHBIX HAYYHBIX OOMIECTB, W MYOJHUYHO MPEACTABIATH
MOJIy4EHHBIE PE3yNbTaThl HAa YUEHUUECKH X KOH (PepeHIUsIX;

YMEHHE OIEHUBATh TMUIIOTE3bl U TEOPUU O MPOHCXOKJIECHUM KU3HU, YETIOBEKA U YEJIOBEUECKUX
pac, o MpUYKHAX, TOCIEACTBUAX U CIToco0axX MpeoTBpalleHHs IT00aIbHBI X U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIA BBIOOp Oymymed mpodecCHOHANBHONW MACSTEbHOCTH B
obnactu OWOJIOTMH, SKOJIOTHUH, MPHUPOJOINOIH30BAHUS, MEAUIIUHBI, OHMOTEXHOJIOTUHU, TICUXOJIOTUH,
BETEPUHAPHU, CEJIbCKOIO XO3AHCTBA, IMHIIEBOM MPOMBIIUTIEHHOCTH, YIIYOISTh IO3HABATEIbHBII
WHTEpEC, HAIPaBJICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MPO(ECCHU W TPOIOJIKCHHC
Ouosyornyeckoro o0pa3oBaHUS B OpraHU3aLMAX CpPeJHEro MNpo(eCCHOHAIBHOTO U BBICIIETO
00pa3zoBaHUIL.
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10 KJIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB U TeM (uud poBbIe)
Ne i/ Konrposbnbie | Ilpakrnyeckue
Mpor paMMbI Bcero o0pa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsbl
https://m.edsoo.ru/863ebale
1 brosnorus kak Hayka 1 - bubmorera OK
https://m.edsoo.ru/863ebale
2 JKuBble cUCTEMBI U UX U3YYEHHUE 2 - bubmorera [OK
https://m.edsoo.ru/863ebale
3 Buonorus kneTku 2 0.5 - bnbmorexa LIOK
https://m.edsoo.ru/863ebale
4 XuMHYECKast OpTaHU3AIHS KIETKU 10 1 - bubmaorexa IIOK
5 Ctpoenue v GyHKIIUU KIETKU 8 2 ?téiség;n(;igig(hgﬁ%ebale
OOMeH BEIECTB U MPEBPAILLCHAE https://m.edsoo.ru/863ebale
6 9 1
SHEPIUH B KIIETKE - ouommoreka [IOK
HacnenctBennas nndopmanus u https://m.edsoo.ru/863ebale
7 i 9 0.5
peanuzanus e€ B KIETKe - ouomoreka [IOK
8 JKU3HEHHBI MK KIETKH 6 1 https://m.edsoo.ru/863ebale




- ouommoreka [IOK
9 Ctpoenue v QpyHKIMH OpPraHU3MOB 17 1.5 tltéiSéﬁ:(ﬁSiZO}_.{i)U/}fGBebale
10 Pa3smHOXeHUE U pa3BUTHE OPTraHU3MOB 8 1.5 https://m.edsoo. ru63ebale
- bubnmoreka [IOK
1 I'eneTrka — HayKa O HaCJI€CTBEHHOCTH 5 05 https://m.edsoo.ru/863ebale
Y U3MEHUYUBOCTHU OPraHU3MOB - 6bubmmoreka LIOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https //m.edsoo. ru/863ebale
- ouommoreka [IOK
13 3aKOHOMEPHOCTH M3MEHUMBOCTH 6 1 https://m.edsoo. ru63ebale
- bubmmoreka [IOK
https://m.edsoo.ru/863ebale
14 I'eneTnka yenoBeka 3 0.5 i 621 Grmorexa LIOK
15 Cenexits opraruMon 4 1 https://m.edsoo.ru/863ebale
- ouommorexa [IOK
16 BHOTEXHOIOTHS U CHHTETHYECKAS 4 https://m.edsoo.ru/863ebale
ounosiorus - ouommoreka [IOK
https://m.edsoo.ru/863ebale
17 PesepBHOE Bpems 1 i 621 Gmorexa LIOK
OBIIEE KOJIMYEC TBO YACOB 10 102 . i f‘téiség IT(;:SEZ;E)“’}f%ebale
[TPOTPAMME
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3ae/ioB U TeM (uud poBbie)
Ne n/n Kontposabusie | Ipakruyeckue
MPOTr paMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI

pecypcsbl




3apoxkIeHNE U Pa3BUTHE SBOJIIOIMOHHBIX

fcior.edu.ru

1 NPEJCTaBICHUN B OMOJIOTHM 4 http://bio.1september.ru/
2 MHUKpPOIBOJIIONUS U €€ pe3ylIbTaThl 14 2 fltéizg/;no.:ii:(;[;)ulﬁ63ebale
3 M R 5 https://m.edsoo.ru/863ebale
AKPOIBOJIOIHS U €€ pe3ylIbTaThl - GuGmorexa LIOK
4 [poucxoxaeHue u pa3BUTHE KU3HU HA 15 15 https://m.edsoo.ru/863ebale
3emie ' - 6ubmoreka [IOK
5 [MpoucxoxaeHue yenoBeka — 10 1 https://m.edsoo.ru/863ebale
AHTPOIIOTEHES - bubnmoteka LIOK
DKOJIOTUS — HayKa O
B3aMMOOTHOILICHUSX OPTaHU3MOB U https://m.edsoo.ru/863ebale
6 3 0.5
HaJIOPTAaHU3MEHHBIX CUCTEM C - bubmuoreka [IOK
OKP Y’KaIOIIEH cpeaoit
https://m.edsoo.ru/863ebale
7 Opranusmel U cpesia OOUTaHUS 9 1.5 - bu6morexa LIOK
8 DKOJO0THsI BUAOB U MOMYIISAIHHA 9 0.5 ?téiség:(ﬁgzgzrowsagebale
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKHUE 12 0.5 https://m.edsoo.ru/863ebale
CHCTEMBI ' - 6ubimoreka [IOK
https://m.edsoo.ru/863ebale
10 buocdepa — rrodbanpHas SKOCHCcTEMA 6 - GuGmorexa LIOK
1 YernoBeK i o Ao LLIAs CD A 6 https://m.edsoo.ru/863ebale
*pymatofias cpea - bubmuoreka [IOK
12 p g https://m.edsoo.ru/863ebale
€3epBHOC BpeMs
P P - bubmuoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 102 7.5




I[TPOTPAMME

ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBo 4acoB

JJIeKTPOHHBbIE HHU( POBbIE

Ne Hdara

Tema ypoka KouTtpoJibhbie | TlpakTudeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3ydeHUst

padoThbI padoThI pecypcbl

Buosnorus kak KOMILJICKCHAst HAyKa 1 1 https://m.edsoo.ru/863ebale

KaK 4aCTh COBPEMEHHOI0 00IIeCTBa - bubmmotexa LIOK

JKuBbl€e CHCTEMBI U UX CBOICTBA 1

YpoBHeBas OpraHu3alus KUBBIX 1

CHCTEM

Hctopust OTKPBITHS U U3Y4EHUS 1

wieTku. Knerounas teopus

MeTtoabl MOJIEKYASIPHOUN U

Ki1eTouHoi 6uonoruu. Ilp. pabora

«M3yueHre METOZI0B KIETOYHOU 1 05

Ouonoruu (xpomarorpadus, '

anexTpo dopes, au hdepeHITnaTbHOES

nentpudyruposanue, [11IP)»

XUMUYECKUM COCTaB KIETKH 1

MuHepanbHbIe BEIIECTBA KIETKU, UX 1

OumoJsiornueckas pojib

Opranuueckre BelecTBa KIETKH —

oenku. JlabopaTopHas paborta 1 05

«O0OHapyxkeHne OENKOB ¢ ITOMOIIBIO '

KayeCTBEHHBIX PEaKIIUIi»

CaoiicTBa, Ki1accu puKanus u 1




byHKIIMN OETTKOB

10

Opranuueckue BelecTBa KIETKH —
YIJIEBOJIBI

11

OpraHqucm/Ie BEUICCTBA KIICTKH —
JINIIN ABI

12

Hyxnennoseie kucnotel. JIHK u
PHK. JIaboparopHas paborta
«HccnenoBanue HyKIEUHOBBIX
KUCJIOT, BBIIEJICHHBIX U3 KIETOK
PA3INYHBIX OPTaHHU3MOB»

0.5

13

Crtpoenue u ¢pynkunu ATOD. [Ipyrue
Hykieosuarpudocdarsr (HTD)

14

Cexsenupoanue [JHK. Metoapl
T'€HOMMUKH, TpaHCKpI/Il'ITOMI/IKI/I,
MPOTECOMUKHI

15

KontponbHas pabora

16

Tunsl kerok. Ilpokapuornueckas
KJIETKa

17

CTpoeHue 3yKapuOTHYECKOI
kietku. [Ipakrudeckas padora
«M3yueHune CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

18

IloBepXHOCTHBIN anmapar KIeTKH

19

OnHOoMeMOpaHHBIE OPTaHOM bl
kietku. [Ip. pabora «M3yuenue
JBYOKEHU S IUTOILIIA3MBI B
PaCTUTEIFHBIX KIETKAX)

0.5




20

IlosryaBTOHOMHBIE OPTaHOUbI
KJIETKU : MUTOXOHIPUH, TITACTUIBI.
Jl.pa6ota «HccnenoBanue
IJ1a3MOJIM3a U JETJIa3MOJIn3a B

PACTUTCIIbHBIX KIICTKAX»

0.5

21

HememOpanHbie OpraHOu /bl KIETKU

22

Ctpoenue u QyHKIIUU Aapa

23

CpaBHuTENbHAS XapaKTePUCTUKA
KIEeTOK 3 ykapuoT. JlabopaTopHas
pabota «/3ydeHne CTpoeHHs KIETOK

PA3INYIHBIX OPTaHHU3MOB>»

0.5

24

KoutponbsHas pabora

25

AccuMWISINASA U TUCCUMUIIALMAS —
JIBE€ CTOPOHBI MeTaboaM3Ma. THITBI
obmeHa BemiecTB. JlaboparopHas
pabota «/3ydeHne KaTanuTHYeCcKOM
aKTUBHOCTH ()epMEHTOB (Ha
IIpUMeEpPE aMusa3bl UM KaTajaasbl)»

26

depMeHTATUBHBIN XapaKTep
peakIuii KIIeTOYHOTO MeTa0oIn3Ma.
JlaboparopHnas pabdora «3ydenue
(bepMEeHTaTUBHOTO PACHICTIIICHUS
MIEPOKCHIa BOJIOPO/IA B
PaCTHTENBHBIX U JKHBOTHBIX
KIETKaXx»

benku-akTuBaTopsl 1 OeIKu-
UHTUOUTOPBI

0.5

27

ABTOTpOQHBII THII 0OMEHA BEIIECTB




28

dorocunTe’

XemocunTtes. JlabopatopHas pabota

29 «CpaBHEHHE MPOIIECCOB 0.5
(oTOCHHTE3a U XEMOCUHTE3a»
AnHa»poOHBIC OpraHu3Mbl. Busl

30 opoxenus. JlaboparopHas pabora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JIBIXAH U

31 AdpOoOHBIE OpraHU3MBI. DTaIThI
SHEPreTHYeCKoro ooOMeHa
DHeprusi MeMOpPaHHOTO IpajleHTa

32 npotoHoB. CunTe3 ATD: paboTa
npotoHHOH AT®-cuHTa3bI

33 Peakuny MaTpuaHOTO CHHTE3a
Tpanckpunius — MaTpUIHBIN

34
cunte3 PHK

35 Tpancnsiuus u e€ Tarnbl

36 KonupoBanue amuHokucior. Poib
prubocoM B OMocHHTE3€e OenKa

37 Opranu3zanus reHoMa y MPOKapuoT U
AYKapHoT

38 MosekynsipHbIe MEeXaHHU3MbI
HKCIIPECCUU TEHOB Y 3yKapHOT
Bupycel — BHeKIeToOuHBIE (OPMBI 0.5

39 KHU3HU U OONIUTaTHBIC TAPA3UTHI.

[Tpakrrdeckas pabora «Co3nanue
MOJICITH BUPYCa»




BupycHble 3a00/1€BaHNs YEIOBEKA,
KMBOTHBIX, PACTCHU I

40 KonTponbHas padota
a1 HanoTexHonoruu B 6M0OIOTUN U
MeIUITUHE
42 JKu3HEHHBIN KT KIETKA
43 Matpuunsriii cuaTe3 JJTHK
Xpomocomsl. JlaboparopHas padota
44 «3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHne KIETKH — MHUTO3
Tuns! k1erok. Kapuokunes u
nuTokuHes. JlaboparopHas padota
46 «Habnronenne MuTo3a B KIeTKax 0.5
KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsiius >Ku3HEHHOTO ITUKIA
KIETOK
KoutponwsHas padora
48 OpranusM Kak €IMHOE 11eJI0e
Txanu pacrenunii. JlaboparopHas
49 pabota «/3ydeHue TkaHen 0.5
pacTeHu»
TkaHW )KUBOTHBIX U YEIOBEKA.
50 JlaGoparopHnas pabota «3yyenue 0.5

TKaHEH >KUBOTHBIX)




Opranel. CUCTEMBI OPTaHOB.

51 JlaGoparopHas pabota «3yyeHue 0.5
OPraHOB IIBETKOBOTO PACTCHUSD»

52 Omnopa Tena opraHu3MoB

53 JIBM>KeHHE OpraHn3MOB

54 [Tutanue opraHn3MOB
[IuTanue MO3BOHOYHBIX KUBOTHBIX.

55 [TumeBapuTenpHas cucreMa
YeJI0BeKa

56 JlpIXaHHE OPraHU3MOB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX
U YeJIOBEKa

58 TpaHCHOPT BEIIECTB y OPraHU3MOB
KpoBenocHas cucrema

59 I103BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

60 Beienenue y opranu3mon

61 3anmTa y OpraHU3MOB

62 NmmyHHas cucrema yenoBeka
PaznpaxumocTs 1 perynsnus y

63 OpraHu3MoB. ['ymopanbHas
peryysius U SHJA0KpUHHAs cUCTEMa
KMBOTHBIX U YEJIOBEKA

64 KonTponbnas padora

65 ®opMBI pa3MHOKEHHS OPTaHU3MOB

66 [TomoBoe pa3MHOXKEHUE




67

Metios

68

['amerorenes3. O6pazoBanue u
pa3BUTHE MOJOBBIX KIETOK.
JlaGoparopHas pabota «3yyeHue
CTPOCHMSI OJIOBBIX KIETOK HA
TOTOBBIX MUKPOIIpErapaTaxy»

0.5

69

WNuauBuayansHOE pa3BUTHE
OpPraHU3MOB — OHTOTCHE3

70

3akinazKa OpraHoB U TKaHEH U3
3apO/IbI IIIEBBIX JINCTKOB

71

Poct u pazBuTHE KIUBOTHBIX.
JlabopaTtopHnas paborta «BbIsiBJICHUE
MIPU3HAKOB CXOJICTBA 3aPO/IbI TS
MO3BOHOYHBIX KUBOTHBIX»

PasmHOXeHUE U pa3BUTHE PACTEHUI.

0.5

72

KonTponrsnas pabora

73

I/ICTOpI/IH CTAHOBJICHUS U PAa3BUTHA
I'CHETHKU KaK HaYKH

74

OCHOBHBIE MTOHSTHUS U CUMBOJIBI
renetuku. JlaboparopHas pabota
«J/Ipo3odmina kak 0ObEKT
TEHETUYECKH X UCCIEAOBAHU I

0.5

75

3aKOHOMEPHOCTH HaCeI0BaHUS
npu3HakoB. MoHornOpuaHoe
ckpeumBanue. [Ipakrnyeckas
pabora "M3ydeHue pe3yabTaToB
MOHOTUOPHUIHOTO CKPEIIMBAHUS Y

0.5




1p0o30 rtbr "

[lnTonornveckre OCHOBBI

76 MOHOTHOPHUIHOTO CKPEIIMBAHUS

77 AHAIM3UPYIOIIIEE CKPEMBAHUE.
Henonunoe nomuaupoBanue
JlurnOpuiHOE CKpelMBaHHE.

78 [paktuyeckas pabota «3ydeHne 05
pE3yNbTaTOB TUTUOPHIHOTO
CKpEeMBAHUS Y JIPO 30 (PUITBI

79 LuTomornyeckue OCHOBBI
JTUTHOPHUTHOTO CKPEIMBaHUS

80 CueniieHHOE HACICAOBAHNE
MIPU3HAKOB

81 XpoMocoMHas Teopust
HaCJIEICTBEHHOCTHU

82 I'eneTnka moia

83 I'enoTun Kax 1[€JI0CTHAsS CHCTEMa

84 ['eHeTnyecknii KOHTPOJIb PA3BUTUSA
pacTeHHH, )KUBOTHBIX U YEIIOBEKA

85 N3meHunBOCTh pU3HAKOB. Bribl
U3MEHYMBOCTH

86 Moaudu KarinoHHasE U3MEHYHBOCTh
Bapuanuonnslii psa u
BapHaIlMOHHAsI KPUBasl.

87 JlaboparopHas paborta 0.5

«HccrnenoBanue 3aKOHOMEPHOCTEN

MoK (Y KAITHOHHON N3MEHUYUBOCTH.




IlocTpoeHne BapuaMOHHOTO psiia U
BapUaLMOHHON KPUBOW»

88

I'eHoTHIIMYECKAs H3MEHUYHBOCTD.
KomOnHaTuBHAs N3MECHUNBOCTh

89

MyTranroHHas U3MEHYUBOCTb.
[Ipakruueckas padora «Myrauuu y
Tp030 GUITbI (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllHOHHOTO
npoiecca. JMUTeHETHKA U

SIIUTCHOMMKA

91

I'eneruka yenoeka. [Ipakrnueckas
pabota «CocraBiieHUE U aHATH3
POIOCIOBHOW

0.5

92

MeToabl METUITMHCKOM TEHETHKH
3HauyeHne MEIUIMHCKON TeHETUKHU B
MPEIOTBPALLCHUH U JICYEHHUU
IFCHETHYECKU X 3a00JIeBaHUI
yeJIOBEKa

93

[NPOMEXYTOYHAA
ATTECTALINA

94

OCHOBHBIE MTOHATHS CENEKIUU.
JlaGopatopHnas pabota «3yuenue
COPTOB KyJIBTYPHBIX PACTCHHH U
MOPOJT IOMAIIHU X KHBOTHBIX

0.5

95

MeTo1bI CeNeKIIMOHHON PabOTHI.
JlaboparopHnast pabota «3ydeHnue

0.5




METO/IOB CEJIEKIIMU PACTCHUI

JlocTH>KEeHUs CENEeKIUN PaCTEHUH U

96 ®UBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHUIN»
CoxpaHeHue, U3ydeHue u
97 HCIIOJIb30BAHUE T€HETUYECKUX 1
pecypcoB
buortexHonorus kak Hayka
OTpaciib IPOU3BOJICTBA.
98 paciih TIpotsBof 1 0.5
[pakruueckas padora «3yueHue
00BEKTOB OMOTEXHOJIOTHI
99 OcHOBHBIE HaPaBJICHUS 1
CUHTETHYECKOH OUoIorum
100 XpoMoCcoMHasl ¥ TeHHas! HH)KEHEPHUST 1
101 MenunuHackie OMOTEXHOJIOTU N
PesepBHbiit ypok. [loBTOpeHue,
102 00001IIeHNE, CUCTEMATH3AII 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O
- 102 7 13.5
[TPOTPAMME
11 KJIACC
KosuvecTBo yacoB JIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoxa Konrpoabubie | IlpakTnyeckue
n/n Bcero H3yuYeHusi | oOpa3oBaTeJibHbIE
padoThbI padoThbI
pecypcebl
1 OBomonnonHas reopus Y. Jlappuna 1




JBYKyIIME CUITBI DBOJIFOLMU BUIOB 110 Y.

2
Hapsuny

3 Boprba 3a cymiecTBOBaHNE, €CTECTBEHHBIH
Y UCKYCCTBEHHBII 0TOOp

4 D opMUpPOBAHUE CUHTETHYECKON TEOPUU
HBOJIFOLIMI

5 DTanbl 3BOJIOIIMOHHOTO TMpolecca:

MHUKpPO3BOJIIOIUS U MAKPOIBOJIOLHS

6 [Monynsius — sIeMeHTapHas eTUHULA
HBOJIIOLIMI
3aKOH reHeTH4YecKoTo paBHOBecHs XK.

7 Xapau, B. Baitn6epra. JlaboparopHas 05
pabota «BblsiBIIeHUE U3MEHUUBOCTH Y '
0co0el OTHOTO BUIA»

8 DneMeHTapHbIe (PAKTOPBI IBOIOLUHU

9 Oddexr ocnoBarens. D ekt
OyTBIJIOYHOTO TOPJIbIILIKA

10 Murpanuu. M30a0uu monyssuuin:
reorpaduyeckas, OnoJoTHYECKas

11 EctecTBeHHBII 0TOOP — HAIPABIIAIOU I
(hakTOp IBOJIOMUHU

12 [TonoBoii oT6OP
IIprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOLHUH.

13 JlaboparopHnast padota «3yuenue 0.5

apoMop (po30B M UaMOAAANTAIIUN Y
pPacTeHU U KUBOTHBIX»




[Tpumeps! pucnocoOIeHn it y OpraHu3MOB:
Mop ostoruyeckue, pU3n0IOTHIECcKHe,
OMOXMMHYECKHUE, TTOBEAEHYECKHE.

14 05
JlaboparopHuas padora «IIpucnocodneHust
OpPraHU3MOB M UX OTHOCHTEIbHAS
1esecoo0pa3HOCTh
Bupa, ero kputepuu u CTpykrypa.

15 JlaboparopHas padora «CpaBHEHHE BUIOB 0.5
110 MOP(OJIOTHUYECKOMY KPHTEPHIO)

16 Crpykrypa BUza

17 BunooOpazoBaHue Kak pe3yibraT
MHUKpPO3BOJIIOLUU

18 CBs13b MUKPOABOJIOLUHU U 3TIHAEMHOJIOTUH

19 Maxpossomonus. [laneonronornyeckne
METO/IbI H3y4EHUS SBOTIOIINU

20 buoreorpaduueckrne MeTo bl U3y4eHUs
HBOJIIOLIMI
OMOPHOJIOTUYECKHE U CPABHUTEIIBHO-

21 Mop (postorudecKue METOAbI U3y CHHS
HBOJIIOLIMI
MouteKkynsipHO-TeHEeTHYECKHU e,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKUe
METO/IbI H3Y4EHUS IBOTFOIIUU

23 OO61me 3aKOHOMEPHOCTH IBOJIOIUH

24 AnantuBHas paguanus. HepaBHOMEpPHOCTB
TEMIIOB 3BOJIIOLUH

25 HaydHble rHIoTe35 TPOUCXOKICHUS




JKA3HU Ha 3emiie

Jlonay4dHbIe peICTaBICHUS O 3apOKICHUN

26
KU3HH

97 OCHOBHBIC TaNbl HEOPTAHUUSCKOU
IBOJTIOI[UN

28 ['ummoressl 3apoXKICHUS KU3HU
Hcropus 3emiu U METOIbI €€ U3ydeHUsI.

29 JlabopaTtopHnas pabota «3yuenue u 05
OTTMCAaHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX '
OpPTaHHU3MOBY

30 HauvanbHble 3Tanbsl OpraHn4ecKon
HBOJIOIUU

31 DBOJIOIMS DYKAPHOT
OCHOBHBI€ ATAITBl HBOTIOIIUT

39 pactutensHOro Mupa. [Ipakruueckas 05
pabota «/3yuenune ocobeHHOCTEN '
CTPOEHUS PACTEHUN Pa3HBIX OTICIIOB)»

33 OCHOBHBIE ATaNbI YBOJIIOIUU KUBOTHOTO
Mupa
DBoONMS KUBOTHBIX. [IpakTuueckas

34 pabora «3yuenne ocobeHHOCTEH 0.5
CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX»

35 PasBuTue xu3Hu Ha 3emiie 1o 3pam u
nepuoiam

36 MaccoBbie BEIMUPaHUS — HKOJIOTHYECKUE
KPU3UCHI POITIOTO

37 CoBpeMEHHBIN 3KOJIOTHYECKH I KPU3HUC, €T0




0COOEHHOCTH

COBpGMeHHaH CUCTEMAa OPTraHHUYCCKOI0

38
MPOIIIOTO
39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIITHI
OpraHU3MOB
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe
41 Pa3Butue npexncraBieHuii o
MIPOUCXOXKICHUHN YeJIOBEKa
MecTo yenoBeka B cucreme
opranuyeckoro mupa. Jlaboparopras
42 pabota «3yueHue ocobeHHOCTEN 0.5
CTPOCHHUSI CKEJIETa YeJIOBEKa, CBA3AHHBIX C
IPSIMOXOXKJICHHEM»
43 JIBroKyle CUIIbl aHTPOIIOTEHE3a
44 CooTHomeHUE OMOJIOTHYECKUX U
COLIMAJIBHBIX (JAKTOPOB B aHTPOIOTEHE3E
45 OCHOBHBIE CTaJMX aHTPOIIOTEHE3a
46 [TaneoreneTrka u najaeoreHOMHUKa
47 DBOJIOIMS COBPEMEHHOI'0 YelIOBEeKa
Yenoseueckue pacsl. [Ipakrnueckas
48 pabota «/3ydeHne IKOJTOTHYECKH X 0.5
aJanTalyi 4eJI0BEKay
49 MexancuuniHapHble METObI
AHTPOIOJIOTUHU
50 3apoKIEHUE U Pa3BUTHE IKOJIOTUU
51 Mertozp! skonoruu. Jlaboparopras padoTa 05

((I/I3quHHC METOJ0B 3KOJIOTHYCCKU X




HUCCIEeJOBaHUI»

3HaueHHE DKOJIOTHYSCKUX 3HAHUN I

52 1
YeJIoBeKa
53 DKoJoTn4ecKre GaKTopsl 1
Abuotnueckue dakropsl. CBET Kak
54 sKoJiornueckuii gaxrop. Jlaboparopuas 1 05
pabora «BrisBrIeHUE TpUCIOCOOICHU I
OpPraHHU3MOB K BIUSIHUIO CBETa»
Abuotnueckue gakropsl. Temmeparypa
KaK SKOJIOTUYECKHI (aKTop.
55 JlabopaTtopHas paborta «BbIsIBJICHHE 1 0.5
MPUCIIOCOOJICHHI OPTaHU3MOB K BIIHSIHUIO
TEMIEPaTyphI»
Abuotnueckue GakTopsl. BiaxkHocTh Kak
56 sKkoJyorrueckuii gaxrop. JlaboparopHas 1 05
paboTa « AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS
57 Cpenpl 0OMTaHUSI OPraHU3MOB 1
58 Buonornyeckre puT™MbI 1
59 Kuzaenusie GOpMBbI OPTaHU3MOB 1
60 buotnueckue Gaxrops 1
3HadeHne OMOTUYECKUX B3aMOICHCTBUMA
61 JUTSI CYIIIECTBOBAHUSI OPTAHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTUYECKUE XapaKTePUCTUKU 1
MOMYJISILINU
63 OCHOBHBIE [TOKA3aTEIN MONYISALNHN: 1




YU CJICHHOCTD, IJIOTHOCTBb, BO3paCTHAs U
IMOJIOBAs CTPYKTYpa

OCHOBHEIC ITOKA3aTCIU MOMYJIALUN:

64 POXKIaeMOCTbh, TPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTpAIUU

65 DKoJIOTUYeCKasi CTPYKTypa MOMYISIUN

66 JlMHaMuKa TOMYIISIIUY U €€ PeryIsius

67 KpuBbie pocTa YMCICHHOCTH MO YJISIUH.
KpuBbie BEDKUBaHUS
DKoJiornyecKast HUIa BUAA.

68 JlaboparopHuas padora «IIpucnocodneHust 0.5
CEMSH PaCTEeHUHN K PaCCEICHHIO

69 Bua kak cucrema momynsiui

20 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIHIT
JKUBOTHBIX

71 Co0011ecTBO OPraHu3MOB — OMOIIEHO3

72 DKocHCTeMa KaK OTKPBITasi CHCTEMa

73 KpyroBopot BeIECTB 1 IMOTOK S3HEPTUU B
HKOCUCTEME

74 OCHOBHBI€ MTOKA3aTEIU HIKOCUCTEMBI

75 DKOJIOrHYeCKUe MUPAMUIbI

76 H3meneHus cooO1IeCTB — CYKIIECCUH

2 [TpupoaHbIe SKOCUCTEMBI. IKOCHCTEMBI
03€p U peK. DKOCUCTEMbI MOPEU M OKEAaHOB

78 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI

TYHJp, JIECOB, CTETIEH, MYCTHIHB




79

AHTpOHOFeHHBIe 9KOCUCTCMBI

Ypboakocuctemsl. [Ipakrnueckas pabora

80 0.5
«M3yyenne u onrcanne ypoo3KOCHCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBUNA OPraHU3MOB B
HKOCUCTEMAX
MexaHn3MBbl BO3CUCTBYSA 3arpsA3HEHU I

82 Pa3HBIX TUIIOB HAa CYyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMY/ISLIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapras o00104uKa
3eminu

84 Yuenue B. 1. Bepaaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
orocdepsl

86 KpyroBopoTs! BeLecTs u
OMOreOXMMUYECKHUE LIUKITBI

87 3oHanbHOCTH Onocdepsl. OCHOBHBIE
OMOMBI CyIIH

88 YcroitunBocTh 6Hochepbl

89 DKOJIOTHYECKHUE KPU3HUCHI I UX TPHUYNHBI

90 BosneiicTBue uenoBeka Ha Guocdepy

01 AHTpONOreHHO€e BO3JeCTBHE Ha
pPacTUTENBHBIN U KUBOTHBIA MU

92 OxpaHa npupoisl

93 OCHOBHBIE TPUHIUIIBI YCTOWYHUBOTO

Pa3BUTHUA UCIIOBCUCCTBA U ITPUPOIbL




PannoHanpHOE NpHUpPOIONOIB30BaHUE U

94 COXpaHeHHEe OHOIOTUYECKOTO 1
pazHooOpasus 3eMiu

95 O6006menme no reMe « MUKpO3BOIIONUS U 1
€€ pe3yJIbTaThI»

9 O6006menme no reMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThI»

97 O606menne no reme «IIpoucxoxnenue u 1
pa3BHUTHE )KU3HU Ha 3eMiie»

98 O606menme no teme «IIpoucxoxnenue 1
YeJIoBeKa — aHTPOIIOTEHE3)

99 O60061eHNEe 110 TEME «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHNU3MOB)

100 O6006mmenne mo Teme «OpTraHU3MBI U cpeaa 1
oOuTaHUs»

101 O60061eHme 110 TeEMe «D KOJIOTHS BUI0B U 1
MOMYJISAL A

102 O606menue mo teme «buocdepa — 1
r100aIbHast YKOCUCTEMA)

OBLIEE KOJIMYECTBO YACOB IIO 102 75

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. O6mas 6uonorus, 10 kiacc/ 3axapos B.b., MamonToB C.I'., Conun H.W., 3axapoBa E.T.;
noj penakiueit 3axaposa B.b., O61iecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «/IPODA»; Axino-
HepHoe oOmecTBO «M3matenbctBo «lIpocBemenue»

* buonorus. O6mas 6uonorus, 11 kracc/ 3axapos B.b., MamonToB C.I'., Conun H.W., 3axapoBa E.T.;
noj penakiueit 3axaposa B.b., O011ecTBO ¢ orpaHHYeHHON O0TBETCTBEHHOCTHIO «/IPODA»; Aktin o-
HepHoe obmecTBo «3marenbctBo «lIpocBemenne»

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; noxa penakuueit [1a-
ceynuka B.B., Axiinonepuoe o0mectBo «M3narensctBo «lIpocBenienue»

* buonorus, 11 knacce/ [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue; non penakuueii [1a-
ceunuka B.B., Axunonepnoe o6mectBo «M3natensctBo «IIpocBerienne»

METOJANYECKHUE MATEPHUAJIBI JIJIS1I YUUTEJISL
1. 3axapoB B. b., MamonToB C. I'., Conun H. U., 3axaposa E. T. buonorus. O6mas 6uonorus. [po-
¢unbHbINA ypoBeHb. 10 kacc / [lox pen. mpod. B. b. 3axaposa. M.: JIpoda, uzganue 2022r.

2. 3axapoB B. b., MamonToB C. I'., Conun H. U., 3axaposa E. T. buonorus. O6mias 6uomnorus. [Ipo-
¢unbHbI ypoBeHs. 11 knace / Ilox pea. mpod. B. b. 3axaposa. M.: [lpoda,uznanue ¢ 2022 1.

3. 3axapoB B. b., MamonToB C. I'., Corun H. W. O6mas 6uonorus. 10—11 knaccsr / [og pea. mpod.
B. b. 3axaposa. 7-e uzn. M.: [Ipoda, 2007.

4. O6mas 6uomorus. 10—11 xmaccer / [lox pen. akan. JI. K. bensiea, mpod. I'. M. Ipimumiia u npod.
A. O. Py- Bunckoro. 6-¢ uzn. M.: [Ipocsemenue, 2021.

5. O6mas 6uonorus / [Tox pen. akaa. B. K. Hlymuoro, mpod. I'. M. Ieimumiua u npod. A. O. PyBun-
ckoro. 3-e uzn. M.: [Ipoceemenne, 2021.

JlonosnHuTeNbHAS IUTEPATYpa:
1. Aitna®., Kaiirep [Ix. CoBpemennas reneruka. B 3 . M.: Mup, 2007.
2. buonornyeckuii sHIHKIONEAMYecKHi cinoBaps. M.: CoBerckast sHImKIoneans,2020.

3. Boponnos H. H., Cyxopykosa JI. H. DBomrorus oprannueckoro Mupa ((pakyibTaTUBHBIN KypC):
Yaebnoe mocobue must 10—11 wraccoB cpeaneit mkonsl. 2-¢ u3a. M.: Hayxka, 2020.

4. Nure-Beutomos C. I'. ['enerrika ¢ ocHoBamu ceiiekuuu. M. : Beicias mkosna, 2020.
5. MamonrtoB C. I'. buosnorus: BeimyckHoii BecrynuTensHbli 3x3amen. M.: [lpoga, 2020.

6. MamonToB C. I'., 3axapos B. b., Koznosa T. A. OcHoBbl Ouonoruu: Kaura s camooOpa3oBaHusl.
M.: IlpocBeenue, 1992.



Haydno-nomynsipHas muteparypa:
1. Komuccapos b. JI. CamocTosTenpHbIe U JTabopaTOpHBIC paboTHI 110 001mel ouosoruu. M., 1999,

2. Ypoxku o6mreit 6uonorun / B. M. KopcyHckas, I'. H. Mu- ponenko, 3. A. MoxkeeBa, H. M. Bep3u-
auH. M., 2020.

NP POBBIE OB PA3OBATEJ/IBHBIE PECYPCBI U PECY PCbl CETU UHTEPHET

1. JTabopaTopuslii mpakTukyMm. buonorus 6-11 xinacc (3nekrpoHHoe yaeOHOE U3aHKE),

2. UnTepuet-pecypcesl: http://ps.Iseptember.ru/, http://13.pedsovet.org/, http://pedsovet.su/,
http://www.zavuch.info/, http://www.mioo.ru/, http://minobr.org/, http://eorhelp.ru/

http://bio.1september.ru/

https://m.edsoo.ru/863ebale\ - Gubanoerexa IIOK

MULTIMEDIA - noanepxka kypca: « KM-mkona; « UaTepHer - pecypcesl; * Anpeca caiitoB B MTH-
TEPHETE: www.bio.lseptember.ru - razera «buosnorus» - npunoxeHue K «1 ceHTs0ps»;
www.bio.nature.ru - HayuHsle HOBOCTH Onosiornu; wWww.edios.ru - DH0C - IEHTP JMCTaHIIMOHHOTO
obpazoBanus; www.km.rw/education - yaeOHBIC MaTepuaibl U ClIoBapu Ha caiite «Kuprmt u Medo-
b117070%
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