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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHOMy mnpenmery "buomorms" Ha ypoBHE CpeaHEro o0IIero
oOpasoBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «O06
obpazoBanuu B Poccuiickoit @enepanuny, PI'OC COO, KoHuenmuu npemnoaBanusi y4eOHOTO
npeamera «bHoJIorus» U OCHOBHBIX MOJI0XKEHUH (heaepanbHoii paboyeii mporpaMMbl BOCTIUTAHHS.

VYuebnslit npeamet «buonorus» yriyonéuanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CoraacHo
nosnoxenusM ®I'OC COO npodwiibHble y4eOHBIE MPEAMETHI, M3ydaeMble Ha yIIyOJIEHHOM
YpOBHE, SIBJISIOTCS crocoOoM auddepeHnuanun oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHus U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke BpeMs KaKIbli U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30oBaTeNbHBIX, BOCIUTATEIFHBIX U PAa3BUBAIOIIMX 33]ad, CBSI3aHHBIX C MpodopueHTanuein
o0yyaromuxcss M CTUMYJIMPOBAHWEM HHTEpeca K KOHKPETHOH 0O0JacTH HAy4YHOTO 3HAHMS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[TporpamMma o yue6HOMy mpeamery "buonorus" gaét mpencraBieHHe O LETU U 3a/adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriyOia€HHOM ypoBHE, OnpenesieT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €r0 CTPYKTYpUpOBaHHE IO pas3jieiiaM U Temaw,
pacmpeziefieHue Mo KiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€Hd, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOIOTHH peann30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3Yy4YeHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HaHUW, OPHEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OEpEKHOTI0 OTHOIICHHS K OKpY Karoliel mpupoaHoi cpene. B nmporpamMMe mo OMosioruu Takxke
MOKa3aHbl BO3MOXHOCTU yueObHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEAMETHBIM pe3yJibTaTaM 00ydeHHs U
B ()OPMUPOBAHNU OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOW AEATEIBHOCTU OOYyYaroUuxcs Mo
OCBOCHHMIO COJIEp>KaHUsI OMOJOTHYECKOTOo O0Opa3oBaHUsT Ha YPOBHE CpPEAHEro OOIIero
o0Opa3oBaHusl.

VYueOublii npeamer «buonorusi» Ha ypoBHE cpeAHero oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00yyJaronmxcs 0 KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHOU OMOJIOTHH, SMOPHOJIOTUH
U OHONIOTMU Pa3BUTHS, TCHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOLHUOHHOTO YYEHHS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «bronorusi» Ha yriayOJeHHOM YpOBHE OPUEHTUPOBAHO Ha
MOJIFOTOBKY 00YYAIOIINXCs K TOCJIEAYIOIIEMY OJTyUYEeHUI0 OMOJIOTHYECKOT0 00pa30oBaHus B By3ax
U OpraHu3alliix CcpeaHero mnpodeccHoHanbHOro oOpa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMAa OMONOTUYECKUX 3HAHWHM, MONYYEHHBIX MPU HU3YUYCHHH OOy4YalOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOTYy4aloT pa3BuTHe. Tak, pacIIMpeHbl U yriryOaeHbl
OMOJIOTHYECKHE 3HAHUS O PAaCTeHMSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me dYeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BATh KAaK OPUEHTHUPHI s
nocieayrouero Beioopa npodeccur. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHUSMU, MTOTYUYEHHBIMU 00YYaIONIUMUCS TIPU U3YICHUH (HU3UKH, XUMUH,
reorpadpun U MaTEMATHKH.



CtpykTypa mporpammbl 1o ydeOHOMy mpeamery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII M HSBOJIOIMUOHHBIA MOAXOMBl K M3ydeHHIO Ouonoruu. COriacHO UM, HU3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEHHUs OHOJOTHYEecKOro pa3HooOpasus
wianetsl. Tak, B 10 kiacce M3ydarOTCs OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTyaJIM3UPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHKEe, 300J0THH, aHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYuebublii mnpeamer «buomorus» mnpu3BaH 00ECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUA M 3aKOHOB, WJCH, NPUHIUIOB W TMpaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHbI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJALUH, OWOLeH03a, SKOCHCTEMBI, O BBIIAIOLIMXCS
HAYYHBIX JOCTIKEHHUSIX, COBPEMEHHBIX HCCIIEIOBAHUSX B OHOJOTMH, TMPUKIATHBIX aCHEKTax
Ounoyoruueckux 3HaHWi. {7 pa3BuUTUSA U NOJAEpkKaHUS MHTepeca 00ydaromMxcs K OMOJIoruu
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACpKaHUHU MPOTrPAMMBI I10
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBICHUS U PA3BUTHS TOW WIM MHON
o0nacTu OMOJNIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE Ba)KHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOiaéHHOM ypoBHE — OBIaJICHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHoi obnactu npodecCuOHATBHON NEATEIbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WM K
BbIOOPY YueOHOro 3aBe/IeHUs AJIsl MPOAOHKEHUS OMOJIOTHYECKOr0 00pa3oBaHUsl.

Joctuxenue 1nenu u3ydeHust yueOHoro npenmera «buonorus» Ha yriyOnEHHOM YpPOBHE
oOecrnieunBaeTcs peIIeHUEM CIIEAYIOIUX 3aau:

OCBOCHHE OOYYAIOIMMHUCA  CHUCTEMBbI  OHOJIOTUYECKUX  3HAHWH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIiIaXx,
COCTaBISIIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAaydHYH) KapTUHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  oOydvamoIuxcs ¢  METOJaMM  [O3HAHMUS  KUBOM  HPUPOMIBI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJoruu,
AMOpHUOJIOTUN ¥ OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSTENIBHOTO  MPOBEJICHHUS
OMOJIOTHYECKUX MCCIeIOBaHUNH B J1abopaTopuud M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJiIcHUE OOYyYalOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TOIb30BATHCS OMOIOTUYECKOH TEPMUHOJIOTHENH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Ly Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH MTOCIIEACTBHS CBOEH 1€ITEIbHOCTH 110
OTHOLICHHIO K OKpY’Kaolleld MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBbIO U 30POBBIO
OKpY’KaIOIIMX JIt0JIeil; 0OOCHOBBIBaTH W COOJIIOJaTh MEpbl NMPO(PUIAKTHUKH HH()EKIIMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUS B NpUpPoAe U obecredyeHUs: OE30MaCHOCTH COOCTBEHHOU
KU3ZHEJEATEIbHOCTH B YPE3BBIYAWHBIX CUTYyalMsIX MPUPOAHOIO U TEXHOTC€HHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pasBUTHE y O0YYaIOLUIMXCS MHTEUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mMpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIEIOBaHUSIMU B OHOJIOTHH,
peliaeMbIMi €10 TpobsieMaMu, METOJ0JIOTHe OMOJOrH4ecKOro MCCIEIOBAaHUS, MPOBEACHUS



OKCIIEPUMEHTATBHBIX HWCCICIOBAHHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTAHNUE Y OOYYarOMMXCSl LIEHHOCTHOTO OTHOUIEHMS K JKMBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHUE DSKOJOTUYECKOW, TE€HETHUYECKOU
IPaMOTHOCTH, OOILIEH KyJbTypbl MOBEACHUS B NPUPOJAE; MHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00y4arIUMUCI KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOJIB30BAHUN
(cobmroneHne TmpaBUJl TIOBEJACHUS B TMIPUPOJIEC, OXpaHbl BHUIOB, JIKOCUCTEM, OHOChEpsI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl M 3/I0POBbSI OKPYKAIOMIMX JIOAEH (COONMOaeHUS Mep
npodunakTuku 3a00aeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATSIILHOCTH B UPE3BbIUaiHBIX
CUTYalLlUAX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAaHUS OMOIOTHYECKUX
3HAHUI U YMEHUU B IOBCETHEBHOW KU3HH;

CO3/laHME YCJIOBUH JUIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIMBHYaJTbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAyIOmEMY HpOopecCHOHATHLHOMY
CaMOONPEICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMU HMHTEpPECAMH M MOTPEOHOCTAMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha M3y4YeHHUE OMOJIOTMU Ha YriyOJeHHOM YpOBHE
cpenHero ooiiero oopasoBanus, cocrabiser 204 gaca: B 10 kiacce — 102 yaca (3 yaca B HezIeno),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHu3aIlMOHHBIX (POPM, METOIOB U CPEICTB O0yUEHUS OMOJIOTUU OCYIIECTBIISICTCS
¢ yu€toM croenuduUKA COJEpKaHUs TMpeIMeTa ¢ HalpaBICHHOCTH Ha MPOAODKEHUE
OHMOIOTHYECKOTO 00pa30oBaHUsI B OPraHMU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOYYEHHH OMOJIOTUU HA YriyOJIEHHOM ypOBHE SIBISETCS
MPOBEJICHUE JIA0OPATOPHBIX M MPAKTUYECKUX paboT. 3alylaHUPOBAaHO y4yacThe OOyYaroIIuxcs B
BBITTOJIHEHUH MIPOCKTHBIX U yU4eOHO-UCCIIE0BATENIbCKAX PA0OT, TEMAaTHKA KOTOPBIX ONPEAEIseTC s
YUUTENIEM Ha OCHOBE MMEIOIINXCSl MAaTePHAIBLHO-TEXHUUECKUX PECYPCOB M MECTHBIX IMTPHPOTHBIX
YCJIOBUU.

COJEPXAHUE OBYYEHUSA

10 KJIACC

ConepkaHue  MPOTPaMMBbI,  BBIIETIEHHOE  KYPCUBOM, HE BXOIUT B  TPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHnHast Ouonorusi — KOMIUIEKCHas Hayka. Kpatkas wictopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W Hu3ydaemble UMM TMpoOsiembl. DyHIaMEHTAJIbHBIC, TPHUKIAIHBIE U
MMOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBsa3annbie ¢ 6uonorueil. 3HaueHUe OUOIOTUHU B MPAKTUYECKON 1EeATEIbHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBIILICHHOCTH, OXPaHe MPUPOIBI.

JleMoOHCTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepnanckwii, U. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HayKaMu», «Cucrema OHOJOTHYEeCKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus ononoruu. CBOMCTBA KUBBIX CUCTEM: €UHCTBO
XMMHYECKOTO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAOYEHHOCTh



CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHU3alus, CaMOBOCIPOU3BEJACHUE, PA3APAKUMOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3allid JKUBBIX CHUCTEM: MOJIEKYJAPHBIA, KIETOYHbIM, TKAHEBbIN,
OpraHW3MEHHBIMH, MOMYJIAIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIIEHOTUYECKHI),
ounochepnsiid. [Iporeccsl, mMpoucxoasimue B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kuznep kak hopma cymiecTBOBaHUS MaTepuu. Hayku, H3ydaroniue »KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHHU3aLUU.

N3yuenue xMBBIX cucTeM. MeToapl Ouonormdeckoi Hayku. HaOmroneHue, m3amepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3auus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemenHoi. IDmanupoBanue oskcnepumenrta. [locraHoBka u mpoBepka rumnore3. Hynesas
runore3a. [lonsatue BeIOOPKHU U €€ gocToBepHOCTh. Pazopoc B Guonoruueckux qaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yiabTaToB. [IpHUMHBI MCKAKEHUS PE3yIbTATOB SKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanuu

Tabmuuplr u cxembl: «OCHOBHBIE TpPU3HAKU SKU3HW», «bBHOIIOrMYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOU MaTepumn», « Y POBHU OpraHU3aIMU KUBOW MPUPOIb», «CTpOECHHE KUBOTHOU
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOT0 OPraHu3May, «buoreounenos»,
«buocdepay, «MeToabl N3yUSHHS KUBOK TTPUPOIBI».

Oo6opyoBanue: 1abopaTopHOE 000PYAOBaHUE /ISl IPOBEIACHS HAOTIOACHUA, U3MEPCHHIM,

JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IIPU M3YyUEHUHU KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(yHKIMOHANbHAS €UHULA KUBOrO. VICTOpHS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTobl MOJEKYJSIPHOM UM KJIETOYHOM OMOJOrMHM: MHUKPOCKOINHUSA, XpomaTorpadus,
anekTpodopes3, MeToJ] MEUYeHbIX AaToMoB, AuddepeHnUanbHOe  LEeHTpUdyruposasue,
KyJIbTUBUPOBaHHUE KIETOK. M3yuenue QukcuposanHulx Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kongoranvnas muxkpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.

JleMoHCTpanun

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

Tabmuupl U cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBII MHUKpOcKom», «lcropus
Pa3BUTHSI METOJI0B MUKPOCKOITUI.

OO6opy/10BaHMe: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaThl PAaCTUTENbHbBIX, XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeTONOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anextpodopes, muddepennnanbaoe nentTpudyruposanue, [LP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKU

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMHUKPOdJIEeMEHThI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJIALUN.
MunepasnbHbIe BellecTBa KJIETKH, UX Ouojiorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeHIECTBA KJIETKU. bruonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mousiekynbl. IlepBuunas cTpykrypa Oenka, NMenTHAHAs
CBsI3b. BTopuuHas, TpeTn4Has, 4eTBEpTUUHAs CTPYKTYyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkium 6enkos. [lpuonul.

YrneBoapl. MoHOCaXapuasl, AUCaXapuIabl, OJTUTOCAXapHabl U morcaxapuasl. OOmui ian
CTpOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA yIiieBoA0B. bronornueckue GyHKIMH yriIeBOAOB.

Jlunuasl.  T'mapoduneHO-rHapodoOHBIe  cBoiicTBa.  Knaccudukanmss — aummaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Obume




CBOMCTBAa OHMONOTMYECKMX MeMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK u PHK. Ctpoenune HyknemHOBBIX KHCIOT. HykineoTuasl.
[Tpuntun xkomrementapHoctu. I[lpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpaiib.
Mecronaxoxaenue u 6nonornyeckue pynxnu JHK. Bugst PHK. ®@ynkuun PHK B kietke.

Crpoenue mouekyiibl AT®. Makpospruueckue cBsizu B Mmojiekyje AT®. buonornueckue
¢bynkuun  AT®. BoccraHOBIEHHBIE TEPEHOCUYMKH, HUX (YHKIMU B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE MCCIEOBAHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMonekyl. Modenuposanue cmpykmypvl U @QYHKYui
buomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyeckuti cCunme3s OUOMONEKYI U UX
HENPUPOOHbIX AHANO208.

JleMoOHCTpanuu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHMBOM  IPHUPOAEH,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B JKUBOU ITPUPOLIEH.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocTraBe OpraHu3MoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl OeiKoBOW MoJeKynb», «CTpoeHHe MOJIEKYJ YIieBoaoB», «CTpoeHue MOJeKyIl
mununoB», «HykienHoBble KUCTOTH, «CTpoeHre MoseKyIbl ATO».

O06opy/1oBaHKe: XUMUYECKas 10Cy1a U 000pyI0BaHUE.

JlabopaTopnasi pabora «O0Hapy:keHHe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHasi paGora «VcciaenoBaHnue HyKJIEMHOBBIX KUCIOT, BBIAEIEHHBIX U3 KIETOK
Pa3JIMYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKHU

Tunel KIETOK: dyKapHOTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(QYyHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

Ctpoenue mnpokapuoTHUecKo KieTku. Kietounas cTeHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(HON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenre u (QyHKIIMOHHMPOBAHUE dyKapHOTHUECKOW kieTku. [Inasmarnyeckas memOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTH4YecKOM MeMOpaHbl. TpaHCmopT BemiecTB 4Yepe3
I1a3MaTHYECKyl0 MeMOpaHy: MaccUBHBIM (muddys3us, obneryéHHas audQysus), aKTUBHBIN
(mepBUYHBIH U BTOPUYHBIM akTUBHBIA TpaHcnopt). ITomymponunaemocts MeMOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (arounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH paCTEHUM, TpUOOB.

[urornazma. Ilutozoms. [lutockener. JIBmwxenue muToriasMbel. OpraHoujbl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: sHIomiIazmaruyeckas cetb (DIIC), ammapat I'ombku,
JM30COMBI, UX CTpOeHHE U (QYHKUMHU. B3anMOCBS3b OJHOMEMOpaHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJISIpHOTO peTukyiayMa. Mexanusm wnanpasnenus o6erxkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [mamkuii  (arpaHyssipHBIi)
SHJIOMIa3MaTHYeCKUi peTukyinyMm. CekperopHas ¢yHkms anmapara [omabmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos 6 annapame I 01602cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieToK. Kierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepexckosckuil, JI. Mapzynuc). CTtpoeHue u
(GYHKUIMM MHUTOXOHApUH U mactui. IlepBUuHBIE, BTOPUYHBIE M CIIOXKHbBIE IUIACTHIbBI



(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIMX
pacTeHUN.

HememOpanubie opranous! kinetku CtpoeHue u (GyHKIMU HEMEMOpPaHHBIX OPraHOHIOB
KiIeTku. PubGocombl.  [lpomescymounvie Quramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogunamenmsoi. MBIIICUHBIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEYHBIX KIEeMmOK.
Muxkpotpy6ouku. Kietounsrii nentp. CrTpoeHHe H JABIKEHHE JKTYTUKOB W PECHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKLHUH.
Snepublii GenkoBbId MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmaTuHa — TUCTOHBIL. J{uHamuxa s0epHouU
obonouku 8 mumose. Aoepruwviii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapakTEpPUCTHKA  KIETOK  3YKAapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JemMoHCcTpauMu

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

Tabmupel U cxeMbl: «CTpoeHHE SYKapUOTHYECKOH KIeTKu», «CTpoeHHe >KHUBOTHOU
KJeTKn», «CTpoeHue pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUNY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

OO6opyoBaHue: CBETOBOW MHMKPOCKON, MHKPOIpenapaThl PaCTHUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopHasi padora «/3ydeHne cTpoeHHS KIETOK PA3IMYHBIX OPTraHU3MOBY.

IIpakTuyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHasi pabdora «lccinenoBanue miaa3Moiau3a U JAEMIa3MoJId3a B PACTUTEIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellleCTB U MPeBpallleHNe JHEPIUU B KJIeTKe

AcCUMUIISIIINS U TUCCUMUISILIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U reTepoTpoHBIN. YuacTue KUcIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
oOecnieueHue kieTku: npespamieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakiuil KIeTogyHoro Meradonusma. GepMeHThI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMYECKUX KaTaln3aTropoB. beiaku-akTuBaTopsl U
OEKU-UHTMOUTOPBl. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3In4HbIX
(bakTopoB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
daspl. @omoovixanue, Cs., C4. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BnusHue pa3nuyHbIX GaKTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCUHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULUHPYIOLIHE
OakTepuH, xKeae300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTepuH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH M BO30OYAWTENN
0oJ1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHuecKoro oobmeHa. IloaroToBUTENbHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIETNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WiM KIETOYHOE JibiIxaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuimpoBaHHE.
Duepeus membpannoeo epaduenma npomonos. Cumwmes ATD: paboma npomonnou ATD-



cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOro 0OMEHa.

JleMoHCTpauMu

[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTtocuHTE3», «DHEpreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3.

OO6opyioBaHue: CBETOBOM MUKPOCKOII, 000pYI0BaHUE /ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHnasi padora «/I3ydeHne kKaTamTuTHIeCKON aKTUBHOCTH ()EpPMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTajaasbl)y.

JladopaTtopnasi pab6ora «l3yueHue (QepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U TILIXAHUS.

Tema 7. HaciencrBennasi uHpopMauus U peaju3anus eé B KJIeTKe

Peaknuu marpuyHoro cuuresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanuszanus HacienCcTBEHHOW HHQpopManuu. ['eHeTHdeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIMIIBI TPaHCKPHUNIMK: KOMIUIEMEHTAPHOCTb,

AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ srambl. Ydactue TpancnoptHeix PHK B GmocuHTe3e Oenka. YcioBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib prbocom B GnocunHTese Oemnka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3alus TeHOMa y MPOKapUoOT U
9yKapuoT. Perymsius akTHBHOCTH T€HOB y Ipokapuot. ['unoresa onepona (®. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu
pabomul eenos. Perynsmust 0OMEHHBIX MPOIIecCOB B KiieTke. KileTouHslit romeocTas.

Bupychbl — HekiieTouHble ()OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTpOEHHUE MPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn J{HK-codepocawux
supycos, PHK-cooepacawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHsle 3a001eBaHus 4eI0BEKa, KUBOTHBIX, pactenuil. CITM/], COVID-19, conmansHbie
U METUIIMHCKHE TPOOIEeMBI.

buoungpopmamura: unmezpayus u ananuz 6oavuux maccusos («bigdata») cmpyxmypHoix
buonoeuueckux oanHvix. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ¢hynkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuust u  cxembl: «buocunTe3 Oenka», «['eHetmdeckuii koa», «Bupycen,
«baxTepuodarm».

IIpakTyeckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. /Ku3HEeHHBIN UK KJIETKH

Knerounsii muki, ero mepuoasl u perymsmus. Mutepdaza m muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B untepdase. I[loaroroska kierku k naenenuto. IlpecuHrerndeckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKUH U TOCTCHUHTETHYECKUH (IIPEMUTOTUYECKUN) TMEePHOIbI
uHTEp(PAa3bl.

Matrpuunsiii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkanuu  JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPAUIENbHOCTh. MexaHu3M
perunkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Testomepasa. XpoMOCOMHBIN



Ha0Op KJIETKHM — KapuoTun. [MIIOWAHBIA U ramiouHblii Habopbl XpoMocoM. ['omonoruyHbie
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a M NMPOUCXOJALIME B HUX IPOLECCHI. THIIBI
muTo3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsiius MuTOTHYECKOTO HHMKIA KieTkdu. [Iporpammupyemasi KieTodHas THOenb —
arornTo3.

Knerounoe siapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemka» — obuoungpopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEMKU.

JleMoHCTpanuu

Tabmunpl u cxembl: «Ku3HEHHBI LUK KIETKW», «MuT03», «CTpO€HHE XPOMOCOMY,
«Pennmukanmsa JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpomnpenaparbl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTopHnasi pa6ora «HalGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICATEIIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, Apyrue npotuctel. KosoHnuanbHubie
OpTaHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenud. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHH4eckas. OCOOCHHOCTH CTPOCHUs, PYHKIMH M pPaCIOI0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM )KUBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEH: SMUTENNATbHAsL, COEUHUTEIbHAS,
MbIlIeuHas, HepBHasg. OcOOEHHOCTH CTpOeHUSs, QYHKIHUA U PACHOJIOKEHHUS] TKaHEeW B OpraHax
JKUBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIMU OpraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactrennii. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHHH cKeeT. CTpOSHUE U THUIIBI COSTUHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPONMHU3Mbl M HACTHH.
JIB>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[lutanue opranu3zmos. [lormomenre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >XKUBOTHBIX. BHYTpUINIOIOCTHOE W BHYTPHUKJIETOUYHOE NHUIIEBApPEHUE.
[lutaHne TO3BOHOYHBIX KUBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llureBapuTebHbIC
xenesbl. [IumeBapuTenpHas cucTemMa 4esioBeka.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHasl MOBEPXHOCTh. JKabepHoe u NEroyHoe
npixaHue. JIpIxaHwe T03BOHOYHBIX JKMBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHasi cHCTeMa dYeloBeKa. MeXxaHu3M
BEHTWISIIIMY JIETKUX Y MITUI U MIEKONUTAOINX. Perynsauus npixanus. J[pixaTenbHble 00bEMBI.

TpaHcnopT BelIeCTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB y )KUBOTHBIX. KpoBeHOCHAas crcTema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX



KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrum kpoBooOpareHus.
OBOJIIOLIMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX JKUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Beinenenne y opranusmoB. Beinenenue y pacTteHuil. BblaeneHue 'y KUBOTHBIX.
CoxparutenbHbie Bakyosu. Opransl Bblienenus. @uiabTpariys, CeKperus 1 00paTHOE BCACHIBAHUE
KaK MEXaHMW3Mbl pabOThl OpraHoB BbiAeNeHHUS. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICJINTEIILHOM CUCTEMaMU. BplfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwm.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3alInTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OaKTEPHiA U LIUCTHI
IpocTelmux. 3aliuTa y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpeacrBa NacCMBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3alnTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M X IPOM3BOAHBIE. 3alllUTAa OpraHu3Ma
or Oone3Hedl. MMMmyHHast cuctema uenoBeka. KileTOUHBII W TyMOpaJIbHbII HMMMYHMTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneun(puueckuid UMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO MMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN.

PazapaxxuMocTe M peryndauuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u pedrexkrtopHas peryisiius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOCHUST HEPBHOM CHCTEMBl y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexc n pednexropuas mayra. besycrnoBHble u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryysiiusi U SHAOKPUHHAs CUCTEMa XUBOTHBIX U uyenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsSI3b HEPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: N. II. 11aBnoB.

Tabmuupbl u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«bakrepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHui», «CucrteMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHII»,
«Kopuesble cuctembl», «Ctpoenue ctelias», «CTpoeHHe IMCTOBOM IIACTUHKWY», «TkaHu
KUBOTHBIX», «Ckener yenoBeka», «llumeBapurenpHas cucrema», «KpoBeHOcHas cucremay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpienurensHas cucrema», «DHJIOKpPUHHAS cucTeMay, «CTpoeHue MbIby, «MMMyHUTETY,
«Kumeunononoctusle», «Cxema nuTaHus pacTeHui», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOoeHHE A0XKIAEBOr0
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nrTuny, «HepBHas cuctema MIIEKONMTAOMINXY,
«HepBHas cucrema uenoBekay, «Pediuekcy.

OO6opyioBaHKe: CBETOBOW MHKPOCKOI, MHKpPONpEnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTeHM, repOapiy pacTeHUM pa3HbIX OTIENIOB, BIa)KHbIE MTpernapaTsl
KUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJUIEKIIMKA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEKa,
000pyI0BaHuUE [T IEMOHCTPALIMU TOYBEHHOT'O U BO3YIITHOTO MUTaHUS PACTEHUH, pacIIerIeHUs
Kpaxmaia u OelKoB moj AeiicTBreM (epMeHTOB, 000pyI0BaHHUE [Ji JEMOHCTPALUU OIBITOB IO
U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKECHUH, MOJAEIN

TOJIOBHOT'O MO3ra Pa3IN4HbIX JKUBOTHBIX.
JlabopaTopnasi pabora «/3ydueHue TkaHEel pacTEHUN.
JladopaTopHasi padora «/3ydeHne TkaHeH )KUBOTHBIX).



JlabopaTopnasi paGora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHoOeHHe 1 pa3BUTHE OPTraHNU3MOB

®DopMBbI pa3MHOXKEHHUS OPTaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) M TT0JIOBOE. Buib
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTals, KIOHHPOBAHHUE.

[TonoBoe paszmHoxeHue. IlonoBbie kineTkw, uaum ramerel. Meio3. Cragun Meiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1osoBeie xene3bl. O6pa3oBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmtonoTBOpeHNEe M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopghozcenes — o0Ona uz enasnvix npobaem smopuonoeuu. Konyenyus mopghocenos u
Mmooenu mopgoeenesza. Ctaauu SMOpHOTEHE3a JKUBOTHBIX (Ha MpuMepe Jarymku). JpoOienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OCoOOEHHOCTH JPOOJIEHUS MICKOMHUTAIONIUX. 3apOJBIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3aknaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BUBAIONIETOCS 3apo/ibiia (3MOpHOHATBHAS MHIYKIIHS ). 3aKIaKa IUTaHa CTPOCHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXUUYECKUX B3aUMOJEHCTBUI reHoB. BiusHue Ha sMOpHOHAIBHOE pa3BUTHE
pa3INYHbIX (PaKTOPOB OKPYKAIOIIEH CPeibl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunbel pocta KUBOTHBIX. akTOpbl PETyJSIUM POCTAa KUBOTHBIX U desoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYECKHUE ITPOLIECCHI.

Pasmuoxenue u pazsutne pactenuil. [lamerodur u ciopodur. Metio3 B )KU3HEHHOM IHKIIE
pactenuii. OOpa3zoBaHue CIop B mpoiiecce Meiiosa. ['amerorenes y pacrenuii. Omino10TBOpeHue u
pa3BUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX PaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PeTyJILUY OHTOT€HE3a Y pPaCTEHUI U dKUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. HaBamnn, X. [lInemasn.

Tabmuupl 1 cxeMbl: «BereratnBHOEe pa3sMHOXKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUS,
«Pa3MHOXEeHHE XJIaMHIOMOHaAbD», «Pa3MHOXeHue »HBIyIeHb», «Pa3MHOXKEHHE TUAPBDY,
«Metioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OcCHOBHBIE CTauu OHTOreHe3ay, «IIpsmoe u HenpsAMoe pazBuTuey, «Pa3BuTHe MaiiCKOro KyKay,
«Pa3Butne capanum», «Pa3Butme mnArymkw», «JIBOMHOE OILNIOJOTBOPEHHE Y LBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIBHBIX W JIBYAOJBHBIX pacTeHUiD», «KU3HEHHBIA MUK
MOPCKOI KanycTb», <) KU3HEHHBIN UK MXay, « KU3HEHHBIA IUKJI TAOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBI».

OO6opyioBaHMe: CBETOBOW MUKPOCKOI, MUKPOIIpenapaThl sIMIIEKIETOK U CIIepMaTO301 0B,
Mojienb «L{uKIT pa3BUTHS JIATYIIKUY.

JlabopaTopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BpIsBIeHHE NPU3HAKOB CXOJCTBA 3apOJABIIIEH O3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HAC/IECTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB




Hcropus cTaHOBIEHHS U Pa3BUTHUSA T€HETUKH Kak HayKu. PaboTsl . Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTun renetiku. Padotst H. K. Konerosa, H. 1.
Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKU, JOMHHAHTHBII M pELECCUBHBIM IPHU3HAK, T'OMO3MUIOTa,
reTepo3UroTa, YMCTasl JIMHUS, TMOpUAbI, reHOTHN, (peHoTun. OCHOBHBIE METOJbl I'C€HETHUKH:
rUOPUI0JIOTHUECKUH, LIUTOIOIMUECKHH, MOJIEKYJISIPHO-TeHETUYECKUH.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basuios, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaGnuupl u cxembl: «MeTobl TeHETUKI», « CXeMbI CKpEeIUBaHUS.

JlaGopaTopHnas padora «/po3odpuina kak 00BEKT FTeHETUYECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepsblii 3akoH MeHens — 3aK0H e1MHO00pa3us THOpUI0B
nepsoro nokosnenus. [Ipasuno nomuHrpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIuIeHUs
npu3HakoB. lluronoruyeckne OCHOBBI MOHOTMOPUIHOTO CKpEIIMBaHUS. ['Mmore3a 4HUCTOTHI
ramer.

AHanusupyromiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPY HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uToI0rnuecke 0OCHOBBI AUTMOPUIHOTO CKPELIUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HApyLICHUE CLEIUICHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJIa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOoraMeTHBIM IMOJ. ['eHeTmyeckas CTPYKTypa IOJIOBBIX
xpoMmocoMm. HaciienoBanne nNpu3HaKOB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TI€HA.
MHoxecTBEHHBIH auienu3M. B3aumoneicTBUe HeauIenbHBIX TE€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3UOTIOTHUECKUX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — Mapa3suT» U «XO35IMH — MUKPOOHOM).
['eHeTnyeckue aceKThl KOHTPOJIS M U3MEHEHUS HACJIEICTBEHHOW MH(POpPMAIMHU B MOKOJIECHUIX
KJIETOK ¥ OPTaHNU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunper u cxemsl: «IlepBblil U Bropoil 3akoHbl Mennens», « Tpertuit 3akoH MeHnens»,
«AHanuzupyolee ckpeuBanue», «Henonnoe nomunupoBanuey, « ClienjaeHHOe Hacae10BaHue
NPU3HAKOB y po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunpn», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

OO6opyoBaHue: MOAENb JJIsl JIEMOHCTPAllU 3aKOHOB €IMHO00pa3usi THOPUAOB MEPBOrO
MIOKOJIEHUSI W PACIICIUIEHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMH CLEIUIEHHOTO HACJIEI0OBaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumna».

IIpakTuyeckasi pa6ora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBD.

IIpakTnuyeckass padora «l3yueHue pe3ynbTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH




B3aumopelictBue TreHoTHNIa M cpeabl npu (opMupoBaHuM (GeHoTHNna. M3MEeHYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE NpPHU3HAKU. BuIbl  HU3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GopMUpPOBaHUM MOIU(MUKAIMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuannoHHslll psjx ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
FeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYUBOCTh. Meiio3 U TOJIOBOM TpOIleCC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/ieJIax OJTHOTO BUJA.

MyTainumonHass W3MEHYMBOCTb. BHbl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUUMPOBAaHHBIE MYTalMH. SAepHbIE M IUTOILIA3MATHYECKUE MYTallUH.
ComMaruueckue W MOJOBble MyTauuu. [IpuumMHBI BOSHUKHOBEHHS MyTaiuil. MyTareHsl U UX
BIIMSIHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOT'O Mpouecca. 3aKOH IOMOJOTMYECKHUX
psanoB B HaciencTBeHHoW uaMmeHumBocTH (H.M. BaBwmiioB). BHesnmepHas W3MEHUYMBOCTH U
HaCJIEeICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdeMoHCcTpannn

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

Tabmunel U cxembl: «BuIbl H3MEHUHMBOCTHY, «MOIU(PUKANUOHHAS H3MEHYHBOCTHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenney, «I'eneTndeckue 3a001eBaHus
4esioBeKay, « Buipl myTamuin.

O6opynoBanue: XuBble U repOapHbIe 3K3EMIULSIPHl KOMHATHBIX PACTeHHM, PUCYHKU
(pororpadum) KUBOTHBIX C PA3TMIYHBIMHA BHIAMU H3MEHYHBOCTH.

JlaGopaTopnasi padora «McciaemoBaHue —3aKOHOMEPHOCTEH — MOAM(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAllMOHHOW KPUBOW.

IIpakTuyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yejioBeka

Kapuotun uyenoBeka. MexayHapoaHass IporpamMma HCCIIEIOBaHHMS T€HOMa YellOBeKa.
MeTopl U3ydeHUs TEeHETUKU YelOBeKa: FeHealoTHYecKuil, ONIM3HEIOBbIHM, ITUTOTeHETUYECKUH,
MONYJIALIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIsipHO-reHeTnueckuii. COBpPEMEHHOE Ompe/esieHue
TEHOTHUIIA: TOTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAaHKE, B TOM yHciie ¢ nomouisko [T1P-
aHanmza. HacnencrBennblie 3a0oseBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacneACTBEHHON MNpPeApacloiOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TEHETHYECKUX 3a00NieBaHUM 4YeloBeka. MeauKo-TeHEeTHYeCcKoe
KOHCyJbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «T€HEeTHYECKOro rpy3a». DTUYECKHE acTIeKThl
UCCJIEIOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOPHl MOBBINIEHHOW YYyBCTBUTEIBHOCTH YENOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYKaromlel cpeabl. l'eHeTnueckass MpeapacroiaoKeHHOCTh
YyeJioBeKa K MaTOJOTUSIM.

JleMoOHCTpanun

Tabmumer u cxembl: «Kapuotun denoBeka», «MeToabl M3yUeHUS] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHue 1 aHaJIU3 POAOCIOBHONY.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanust M celekius. 3apoXkACHUE CENeKUUMU W JoMmecTtukauuu. Yuyenue H. WM.
BasuioBa o LleHTpax mpoucxoxkaeHUs U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Ponib cenexuuu
B CO3JJaHUH COPTOB pacTEHUI 1 OPOJI KUBOTHBIX. COPT, MOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKHUX



psAloB B HacieacTBeHHOM n3MeHunBocth H. V. BaBuiioBa, ero 3HaueHue Mg CENEKLIMOHHOMN
paboTHI.

MeTonpl ceneKITMOHHOU paboThl. ICKyCCTBEHHBIN OTOOp: MacCCOBBIM U MHAWBHUIAYATbHBIH.
DTtanbl KOMOWHAIIMOHHOW ceJieKIuu. VcrbITaHue mpou3BOAUTENECH 1O moToMcTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIICHKU ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C MIOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEeKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHYECKMM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJIbTYpPHBIX ()OpM OpraHHU3MOB.
Hcnonp30BaHre TEHOMHOTO PEJTaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JJHK miis monmyuenus
HCXOAHOTO MaTepualia Jiisl CEJIEKUUH.

[Tonydyenune mnonumionnoB. BHyTpuBuzoBas rulpuauszanus. bIU3KOpPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBaHue, Wik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHbL. Vcmonp3oBaHwe rerepo3uca B ceneknuu. OtrmnanéHHas TUOpUIU3aAIUAL.
[Ipeononenune Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlOCTHMXKEHUS CENEeKIMU pacTeHUd u
JKUBOTHBIX. «3€1EéHas pegontoyusLy.

CoxpaHeHue U U3yYEHHE I'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX AUKHAX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YENAX YIYUULeHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbliX uoell u
NnepCcneKmuBHbIX MexHoI02UlI.

JleMoOHCTpanuu

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJICJACTBEHHON HM3MEHYUBOCTH», «METOIbI CEJIEKIIHI,
«Otnanéunas rudpuau3anusy, «MyrtareHesy.

JlabopaTopHasi pa6ora «/3ydyeHne COpTOB KyJIbTYPHBIX PAaCT€HUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHre METOZIOB CEJIEKIIUN PACTCHHIN.

IIpakTuyeckas padora «[IpuBrBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHXKEHHUS CENEKIMH PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOHCHBITATENbHBI y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJIOTHA U CHHTETHYeCKAasi OHOJIOTUS

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaullMOHHas OHOTEXHOJIOTHUS: XJebornedyeHue,
MOJIy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonornueckuit cuate3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TexHoyoruil. [[pon3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHve  TEXHOJNOTMM W MHCTPYMEHTOB  IEJICHANPABICHHOINO  HW3MEHEHUA U
KOHCTPYUPOBAHUSI TEHOMOB C I1I€JIbI0 MOJYYE€HHs] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KallnX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUYECKHE Ty TH.

Kiterounas nHxeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH PacTeHUN M >KUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpuAM3alMs W COMaTHYecKuil sMmOpuoreHnes. lcmonb3oBaHue
rarjiIouI0B B CEJIEKUMU pacTeHUil. [lomyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SULEKTIETOK H KJIOHUPOBAHUE )KUBOTHBIX. METO/T TPaHCIUIAHTAIIMHU SJIEP KJIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KVIbIYD.



XpOMOCOMHasl U I'eHHas UHkeHepus. VICKyCCTBEHHBIM CHUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexombunanTHeIXx [IHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKCHHSI U TEPCIICKTUBBI
XPOMOCOMHOW H TEHHOM WHXCHEPUHU. OKOJIOTHUYECKHME M JSTUYECKHE TMpOOJeMbl TEHHOU
WHKEHEPUHU.

Menunuackue onorexnonorun. [loctrenomuas mudposas menununa. [TIP-muarnocTuka.
MeTab010MHBIH aHaTH3, TEHOIICHTPUYECKHA aHATH3 TTPOTEOMa YEeIIOBEKA TSI OLICHKU COCTOSTHUS
ero 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
IUTsE pa3paboTKu (hyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/1aHUsI KOMILIEKCHBIX
TKaHEW COYEeTaHWEM TEXHOJOTHH TPEXMEPHOTO OMONPUHTHHTA U cKaddonauHra s penieHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneir OPBU, ycTtaHOBIeHHE MOJICKYJIAPHBIX MeXaHW3MOB (GyHKnuonupoBanus PHK-
COJIEpXKaIINX BUPYCOB, BBI3BIBAIOIIUX 0CO0O0 OIMAacHbIE 3a00JIeBaHUS YeJIOBEKA U JKUBOTHBIX.

JleMoOHCTpanuu

Tabmuupt u  cxembl: «Vcmonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
IPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HHXXEHEpUsD.

JlabopaTopnasi pa6ora «/3ydyeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlomyyeHue MOIOYHOKHUCIBIX MPOIYKTOBY.

Ikcekypeust «bruorexHonorus — BaKHenas MpoOM3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apo:kaeHne u pa3BUTHE IBOJIOLMOHHBIX NPeICTABJIeHUH B 01M010rMN

OpomonuonHas teopust Y. [lapsuna. [Ipeanoceuiky BOZHUKHOBEHUS JapBUHM3Ma. JKU3Hb
U Hay4Has nesrenbHocTs Y. [lapBuna.

JBuwxkyume cuinel 3Boironuu  BuioB no Y. JlapBuHy (BBICOKass HHTEHCHUBHOCTH
Pa3MHOXXEHHSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3omonuu (CTI). HelitpanbHast TeopHst 3BOIOLNU.
CoBpeMeHHas IBOJIIOIIMOHHAs OHoNorus. 3Ha4YeHUE SBOJIOLMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpA.

JleMoHCTpanun

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosee, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonzaeitn, J. K. benses.

Tabmunel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIx
cyuiects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCTIOCOOTIEHUHN Y PACTEHUN U )KHUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta mytemectsus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBOBI 32 cymiecTBOBaHue», «Iloposl romyodeity, «MHoroobpasue KyabTypHBIX GOpM
KarnycTb», «llopoapl JOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHHs HOBbIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHUS IBMXKYIIMX CHJI 3BOJMIOUUNY», «OCHOBHBIE MOJOXKEHHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKpo3BoOJIIOLUS U €€ pe3yJibTaThl

[Tomynsimust Kak sJeMeHTapHas eAuHuna 3Bomonurd. CoBpeMEHHbIE METOJbl OLEHKU
TeHETUYECKOro pa3Hoo0pasusl U CTPYKTYpBbI MONyJsuuid. Mi3meHeHne reHooH1a MONMyJIsIUN Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH TreHeThueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpoliecc.
KomOunaTtuBHast n3MeHYMBOCTb. [[peli¢ reHOB — ciryuaiiHble HeHaIpaBJIeHHbIE U3MEHEHHUS YacTOT
aeneil B nonyssinuax. D¢ ekt ocHoBatens. Iggexm 6ymuvirounoeo eopaviwika. CHudxcenue



2eHemu4ecko20 pazHoobpasus: npudunsl u cieocmeus. Ilposenenue s¢pghexma opetigha 2enos 6
oonvuwux u maneix nonyiayuax. Murpamuu. M3onsamus  momynauuii:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Oroornyeckas (pEenpoyKTUBHA).

EcrecTBennbpiii oTOOp — Hamparmisiomuid (aktop sBosonuu. DOpMBI €CTECTBEHHOTO
oTOopa: NBHWXKYIIMHA, CTaOWIM3UPYIOUIMHA, pa3pbiBatomuil (qu3pyntuBHblii). IloigoBoit oTdop.
Bo3HMKHOBEHME U HBOJIIOLKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[TprcnocoOaeHHOCTh OpraHU3MOB KaK pPe3yslbTaT MHKPO3BOIIOLMU. Bo3HuMKHOBEHUE
npucnocoOs1eHuil y opranu3smMoB. ApoMop¢ho3sl 1 uanoasantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB:  MOpP(OJOTHUECKUe, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3ysbTaT MHKPO3BOJIOLMU.
N3onsauus — xiroueBoil (akrop BupooOpazoBanus. Ilytm u crmocoObl BHI000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (IPKOJIOTUYECKOE), «MTHOBEHHOE)»
(monurutonn3anus, rudpuau3ays). JuTeabHOCTh ABOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLMOHHOM OuojOrMM B pa3pabOTKE HAyYHBIX METOJOB COXPAHEHUS
6uopazHooOpazus. MUKPOIBOJIOLUS U KOIBOJIOLUSA IMapasUTOB M MX X035eB. MeXaHU3MbI
(GbopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanuu

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

Tabnuupl 1 cxembl: «MyTalMOHHAs U3MEHUYUBOCTbY, «[lomynsuonHas CTpyKTypa BUIay,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBuKyliue CHJIbl  3BOJIIOLUNY,
«OKONOTHYECKasi M30JSIIKS TOMYJISIHMNA CceBaHCKOM (opemmn», «['eorpaduueckas H30ISAIUSA
JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHULbI Jaypckoi», «IlomyssiiMoHHbIe BOJIHBI YMCICHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBUsS ecTecTBEHHOro otbopa», «®Popmbl OOpbOBI 3a
CyLICCTBOBAHUEY, «MnpycrpuanbHeli MEJIAHU3MY, «Kusbie HCKOIIa€MBbIE»,
«IIokpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «llpemynpexnaromas oOKpacka >KUBOTHBIXY,
«®Duznonoruyeckue agantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurtepun Buna», «Bunsl-gBoiiHuku», «CTpykrypa Buaa B npupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI0OOpa3oBaHME TpEX  BUIOB  JIAHABIIICH»,
«JKoJoTHYecKoe BUA000pa3oBaHue BUIOB cuHUI, «[lomumiounsr pacrenmity, «KamycTtHo-
pelleuHbIi THOpUI.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesa NTHUI] U 3Bepel c
IpUMepaMu pa3jMyYHbIX MPUCIOCOOJIEHUH, Yyyesa NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BaBIINXCS PA3IMYHBIMU CITIOCOOAMU.

JlaGopatopHas pa6ora «BplsiBIeHNEe H3MEHYMBOCTH Yy 0COOEH OJTHOT'O BUAA».

JlaGopaTtopnas pabora «IIpucrnocobieHust OpraHu3MOB W HUX OTHOCHTEJbHas
1[EeJIECO00PA3ZHOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUI0B 10 MOP(POIOTrHIECKOMY KPUTEPHIO).

Tema 3. Makpoasosonusi H €€ pe3yJbTaThl

MeTtobl u3yueHuss MakpodBoifolMHU. [laneonTonornyeckue MeToAbl U3y4€HNs 3BOIIOLUH.
[Tepexonubie Gopmbl U PUIIOrE€HETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpapuyeckne wmetonsl u3ydeHus sBomonuu. CpaBHeHue @uopbl U (dayHbl
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYecKkre METOJbl M3yUEHHs HBOJIOLHH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyISIpHO-
reHeTHYecKrue, OHOXMMUYECKHMEe M  MaTeMaTH4YeCKhe METOJbl HM3yYeHHs]  HBOJIOLHH.
['omonoruynsie reHsl. COBpeMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[i{ U SBOJIIOIHSI TEHOMOB.



OO0mue 3akoHOMepHOCTH (TpaBWIia) dBOMOUMU. [lpunyun  cmenvl  QyHKYuUll.
HeoGpatumocTs Botoninu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIOIUH.

JeMoHCTpauMu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel 1 cxeMbl: « DUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKCY, «3BEpO3yObIe
auiepe», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emin», «lpelid xonTHHEHTOBY», «Penukthl», «HauanmpHble cTaguu 3MOpPHOHATBHOTO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTMUHBIE Y AaHAJIOTUYHBIE OpraHbDy, « Py TMMeHTBI,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpPHI 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHbIE HampaBIeHUS
IBOJIIOLIUNY, «O0I1IKE 3aKOHOMEPHOCTH 3BOJIIOLIN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB MU aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxosxaeHue H pa3BuTHe )KU3HU HA 3emJie

Hayunble rumotessl MpPOMCXOXKIEHUS >KU3HM Ha 3emie. AOHMOreHe3 U IaHCIepMHS.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuuoHH3M). ['mmore3a MOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. ITacrepa.
[TpouncxoxaeHue >Ku3HU U aCTPOOHOIIOTHSL.

OcHoBHbI€ ATanbl HeopraHuueckoi sBostonu. [InanerapHas (reosioruyeckas) BOJIOLHUS.
XuMuyeckasi dBOJOLMS. AOUOTEHHBI CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omneit C. Muiepa u I'. FOpu. OGpa3oBanue nmonumepoB u3 MoHoMepoB. KoalepBaTHas rumnotesa
A. W. Omnapuna, rumore3a nepBuyHoro OynpoHa JIkx. XomnmeitHa, reHeTnyeckas rumoresa I
Meénnepa. Pu6osumsi (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. @opmupoBanue memOpan
Y BOBHHMKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emnu u Mmetonasl €€ wusyuyeHus. lckomaemble OpraHM4eckue OCTaTKH.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAasE M a0COJIOTHAsE  [EOXPOHOJIOTHS.
['eoxpoHoI0rMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBIeHuEe M 3BOJIOLMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHMe mnepBbIX sKocucTeM. CoOBpeMEHHbIE MUKpPOOHBIE
OMOIMIEHKM KakK aHajor nepBbix Ha 3emuie coobmectB. Ctpomaronutsl. [IpokapuoTel u
9YKapUOTBHI.

[Tpoucxoxnaenue 3ykapuor (CUMOMOTreHe3). DBOJIOLMOHHOE MPOMCXOXKAECHUE BHPYCOB.
[TpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl ABOJIIOLMU BbICHIMX pacTeHuid. OCHOBHbIE apoMOp(O3bl pacTEHM.
Beixon pactenuii Ha cymry. [losiBieHue criopoBbIX pacTeHUM U 3aBOEBaHUE MU CylIn. CEMEHHbIE
pactenus. [IpoucxoxneHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMBOTHBIX.
Bennckast payna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XOopoBbIE
AKHUBOTHBIE. J)KHU3Hb B BoJie. DBOJIOIMS MMO3BOHOUHBIX. [IponcxoxieHrne ampuOuidi U penTHIIHii.
[Tpoucxoxaenue MieKonuTaromux MU nTul. [lpuHmmn kiaroueBoro apomopdosa. OcBoeHue
0ecr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3HM Ha 3emiie IO ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MATIC030i, ME30301,
KaifHo30#. O0111ast XapakTepUCTHKa KJIMMaTa U reoJIorHyeckux npoueccos. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHHE Ha Ta30BBIA COCTaB
aTMocdepBhl.

MaccoBble BBIMUpPAHUS — DKOJOTMYECKHE KpU3UCHI mponutoro. IlpuuuHel U cneactBus
MacCOBBIX BbIMUpaHUil. COBpeMEHHBINH HKOJOTHUECKUI Kpu3uc, ero ocobeHHoctu. IIpobnema
coXpaHeHHs OMopa3HooOpa3us Ha 3emiie.



CoBpeMeHHasI cMCTEMa OpraHudecKoro Mupa. [IpUHIUIBI KIacCU(PUKALUNA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JemMoHCTpauMu

[Toptpets: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [TacTepa mo u3ydeHuio
caMo3apoJIeHusl ku3Hmw», «Cxema onbita C. Muinepa, I'. FOpu», «I9Tanel HeOpraHUYeCKou
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPpraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHUsI DYKApUOT IMyTEM cuMOMoreHe3ay, « CrucreMa skuBoi mpupoab, «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit», «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHoroknerounsle Bojgopocianw», «Mxu», «llanmoporHukmn», «l'omoceMeHHBIE pacTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApoMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonomnocrusie», «llnockue yepBu», «UaeHUCTOHOTHEY,
«PpI0OBIY, «3emHOBOIHBIC», «I[Ipecmbikarommecsy», «lItumby, «Miekonuraronme», «Pa3Burue
J)KU3HU B apXxeuckoil spe», «Pa3BuTue XKU3HU B MPOTEPO30MCKON pey, «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B KAMHO30MCKOM
3pe», «CoBpeMeHHas cucTeMa OPraHuueCKOro MUpPay.

OOGopynoBanue: repOapul pacTEHUU pPa3TUYHBIX OTIEIOB, KOJJIEKIIMH HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUM HIJIOKOXKHMX, CKEJEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL U 3BEpei, KOJIEKIUU OKAaMEHEIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKHM OPraHUYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu no
M3yYEHHUIO a0MOTCHHOTO CHHTE3a OPraHWMYECKHX COSMHEHHI B IEPBUYHOIN aTMochepe».

JladbopaTtopnasi padora «/3ydyeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «3yueHre 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HBIX OTIEIIOBY.

IIpakTyeckas padora «/3yueHue ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3pens! u 3agaun auTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYyYHbIE TEOPHH.

CxozmerBo  uenoBeka ¢ KMBOTHBIMHM. (CHcTEeMaTHYeCKOE IOJOXKEHHE  YEJIOBEKA.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIOrHuecKue,
aMOpHOTOoTHYeCKHne, (U3HOIOTO-OMOXUMUYECKHE, TMoBeAeHuUeckre. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpIMOXO0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JBmkymiue cuiibl ((hakTopbl) aHTPOTIOTeHe3a: OMoIornyeckue, counanbible. COOTHOLICHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHbIE CTa MU aHTpOIIOTeHe3a. PaHHNe yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U TIOJCH. ABCTPaIONUTEKH —
JBYHOTHE TpEeAKu JroAci. YenoBek yMenblid, EpBbIe M3TOTOBJIEHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJSAIINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprckuii —
001l mpeoK HeaHIepTaIbCKOr0 YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOTO THIA, JIEHHCOBCKUU
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMHUKA.

OBOJIOIUS COBPEMEHHOI'O uenoBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YesIOBEKa.
MyTtaunonssliit porecc U noaumMopusm. [lomyasioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«a(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOI'O YeJIOBEKa.

Yenoseueckue pacwl. [lonsrtue o pace. bonbime pacel: eBporneougHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u



IyTH paccelieHus 4YesloBeKa 1Mo IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBHSIM OKpY KaloIen
cpenpl. Bimusitnue reorpaduueckoit cpenbl u Apeiida reHoB Ha MOPQOJIOTHIO M (DU3UOIIOTHIO
YEIJI0BEKA.

MexXIuCIUIUIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIOJIOTMSI M MaJCOAHTPOIIOJIOTHMSI  YEJIOBEUYECKUX  IOMYJISALHM.
bruoconnanpHple  HCCIENOBaHMA  IPUPOABI  4esloBeka.  MccimenoBaHue — KODBOJIIOLMU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanuu

IToprpetsr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «Meronsl aHTponosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsHb, «CKeleT ueloBeKa M CKeleT LIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIIOLUMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpAMOXOIAIINi», «JIeHUCOBCKUI YEI0BEK»
«Heanpepransup», «KpomanboHus», «llpenkn demoBeka», «IJTambl 3BOJIOLUU YEIOBEKay,
«Pacsl yenoBekay.

Ob6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUallbHOW KyJIbTYphl MPEIKOB
YelioBeKa, penpoayKiuu (pororpadu) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
IIPOUCXOXKICHUS 4eloBeKa, (ororpaduu HaXOJOK HCKONAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET
4eJI0BEKa, MOJIEb Yeperna 4YejIoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelIOBEeKa M KHUCTU
LIMMIIaH3€, MOJEIU TOPCA IIPEIKOB YEJIOBEKA.

JlaGopaTtopnass padora «M3ydeHne ocCOOEHHOCTEH CTPOCHHS CKeJeTa 4YeJIOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM).

IIpakTyeckas padora «/3ydyeHne 3K0JOrNYECKUX afaNTallui YeJI0BEKa.

Tema 6. IK0J10THs1 — HAYKA 0 B3AaMMOOTHOLLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY2KaKowei cpenoit

3apoxaeHue U pa3zButhe sKonoruud B Tpyaax A. ['ymbombara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HAUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBS3€H YeEJIOBEYECTBA C MNpUponod. POpMHUpOBAaHME DKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupe!l u cxembl: «Paznensl skonorum», «Metoasl akogoruny, «Cxema MOHUTOPHHTA
OKpYXKarolle cpesb».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. OpranusmMsl 4 cpea 00UTAHUSA

Okonoruyeckrue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTHUECKUX  (paKTOpOB:  aOMOTHYecKHWe, OuOoTHYecKHe, aHTpomnoreHsHele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Konoruyeckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢gakropbl. CBeT Kak skonorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TIPYIIbl PAaCTEHUM M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.



Temmeparypa Kak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikunoTepMHbIe ¥ TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs kak 3kosorumdeckuii ¢akrop. IlpucrnocoOneHuss pacTeHuid K MOIIEPIKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid 1Mo OTHOIIEHWIO K Boje. [IpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl 0oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOMHHAs
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. Du3nKo-XMMHYEeCKHe OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucrocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

Buonornueckue purmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE ¥ TOAWYHBIC PUTMBIL.
[Tprcnoco01eHHOCTh OPraHNU3MOB K CE30HHBIM HU3MEHEHUSAM YCIOBUH JKU3HM.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbsie Gopmbl
pacTeHUi: NepeBbs, KyCTapHUKH, KyCTapHUUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHUE TPAaBBL.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OHMOTHYECKMX  B3aUMOJECHCTBUIN:  KOHKYPEHLIHUS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyaliu3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3amMoOJIEHUCTBHS  (TOIMUYECKHUE,
dopudeckue, padbpuyeckue). 3HAYCHHE OMOTHYCCKMX B3aUMOJCHUCTBUN JUISl CYIISCTBOBAHHS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuipl ¥ cxeMbl: «JKonoruueckue QaxTopbdy, «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYTIIBI )KUBOTHBIX IO OTHOUICHHUIO K CBETY», « TeIIOKpOBHBIC KUBOTHBIEY, «X0JIOJHOKPOBHEIE
KUBOTHBIEY, «DH3HOIOTUYECKHE aTanTallud XUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckue putMeDy, «KusneHHble HOpMbI pacTeHui», « KuzneHHsie GOpMBbI KUBOTHBIXY,
«IJKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOitHoro necay, «llemn mutanusy,
«Xumnunyectsoy, «llapasutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

OGopynoBaHue: Tepbapuy pacTeHWd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHETIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHust, rep0apuy U KOJUIEKIIMU TETJION00MBBIX, 3MMOCTOMKHX, MOPO30YCTOMUNBBIX PACTEHHH,
yyyesna MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXCS K TUrpoduram, kcepoduram,
Me30(HTaM, KOMHATHBIE PACTEHUs JTaHHBIX T'PYII, KOJJIEKI[MH )KUBOTHBIX, OOMTAIOLINX B PA3HBIX
cpedax, repbapuM M KOJUIEKUMM pAcTeHUMH M JKMBOTHBIX, OOJaJarolluX 4YepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKU3HM, repOapuu U KOJUIEKIUU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUYACTBYIOIINX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopatopHas pa6ora «BpisiBIeHHe MPUCTIOCOOIECHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladopaTtopnasi paGora «BbIsBICHUE TPUCTOCOOJICHUN OPraHU3MOB K  BIIMSHHUIO
TEMIIEpPaTyphI».

JlaGopaTtopnas padota «AHaToMHYecKHE€ OCOOCHHOCTH pAcT€HUl U3 pPa3HBIX MECT
OoOUTaHUS.

Tema 8. Jko0J10rusi BUAOB M NOMYJIS A

DKOJIOTUYECKHE XapaKTePUCTUKHU momyisiuu. [lomynsuus kak 6uoioruyeckas cUcCTeMa.
Posb HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphbepoB M OCOOEHHOCTEH OMOJIIOTHH BUAOB B
(opMHpPOBAHNYU MPOCTPAHCTBEHHOHN CTPYKTYpHhI OMyJsAuil. OCHOBHBIE MTOKAa3aTEH MOMYJISILINN:
YHUCIIEHHOCTb, IUJIOTHOCTh, BO3PAcCTHAas U TOJOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSL.

Okonoruyeckass CTpykTypa nomyssiuuu. OlleHKa YHMCICHHOCTH MOMyJsiuu. JIMHamuka
HOMYJISAUH U e€ peryisiuusd. buotuueckuil moteHuan nomyasiuui. MoaenupoBanue JMHAMUKA
nomynsiui.  KpuBble pocTa 4YMCIEHHOCTH momynsnuu. KpuBble BbDKHBaHUS. Perymsmums



YHCICHHOCTH TOMYJSIHUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »oKoJNIOrMYEecKOM HuUmIE BUAA. MecTtooOuTanue. MHOroMepHas MOICIHb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonornueckoil Humu. [loteHimansHas u
pean30BaHHasl HULLIH.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BuIpl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKNE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUTpalMil JKUBOTHBIX. buoiornyeckue WHBA3UU
Yy>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysiuuny, «[IpoctpancTBennas
CTpyKTypa mnomyisuuu», «Bo3pacTHple nupamuabl nomyssiiuu», «CKOPOCTb 3acesieHus
MOBEPXHOCTU 3eMJIM pa3Iu4YHbIMH OpranuzmMamu», «Mopenb skonornueckod Humm J[x. W.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOiaeHus ceMsH paCTeHUN K PacCEeNeHUIO.

Tema 9. Dxos10rus cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrtema kak oOTkpeiTasg cucrema (A. JIk. Tencnu). @DyHKIMOHAIbHBIE OJOKH
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nen u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TOKa3aTeNIN YKOCUCTEMBI. buomacca u npoaykuus. DKOJIOrH4ecKrue MUpaMuibl
yucesl, OnomMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JACHCTBUS Ha Cykineccuu. KimMakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Dxocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums wmexay
AQHTPOTIOTEHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposackas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi ¢ayHbl. buomornueckoe #  XO34HWCTBEHHOE 3HAYCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUI OpraHM3MOB B 3KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-souguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEILECTB MEXAY CMEKHBIMH IKOCHCTEMaMH. Y CTOHYMBOCTD
OpraHM3MOB, MOMYJSIMUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBH.

Mexanuzmvl  6030eticmeusi  3a2ps3HEHUUl  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIO0SUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpanun

[Hoptpet: A. Jlx. Tencau.

Tabmuupl u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAbHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEME),



«KpyroBopor BemiecTB B 3KocucTeMe», «llemn mnuTaHus (macTOWINHASA, JICTPUTHAS)Y,
«IKoJNIOTHYecKas MUPAMUJIA YUCEID», « IKOJIOTHIECKas MUpaMuaa OMOMACChD», « IKOJIOTHIECKas
nupaMujia sHepruny», «OdpazoBanue 0onota», «IlepBuunas cykueccus», «BoccraHoBienue jeca
nociie moxapay, « JKocucremMa o3epay, «ArpoueHosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arporieHose», «[Ipumepsr ypOoIakocucTem.

OO6opynoBanue: repOapuy pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uydesa IMTHUI[ U 3BEPei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD».

JlaGopaTopHnasi padora «/3y4ueHue pazHOOOpa3usi MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKYpcHsi «IKCKYpCHsl B THIIUYHBIA OMOTeorieHo3 (B mMyOpaBy, OEpe3HsK, €JIbHUK, Ha
CYXOJIOJIbHBIN WJIM IOWMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeHust « DKCKYpCHs B arpO3KOCUCTEMY (Ha I0JI€ WK B TEILTMYHOE XO3UCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas 00ojgoyka 3eMiH, IJie CYHIECTBYET WM CYIECTBOBaJa
KU3Hb. PazBuTHe npencrasienuii o onocdepe B Tpyaax I. 3rocca. Yuenue B. U. Bepnanckoro o
ouocepe. Obmactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
KocuCcTeMbl. J[MHamMu4yeckoe paBHOBecue B Owmocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ota). PutmMuunocTs sBneHuit B buocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/pA, XBOIHbBIE
Jieca, CMEIIaHHbIC U MIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, ITyCTHIHU, TPOITMYECKHE Jieca,
BBICOKOTOPBsI. KitmMmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa u QYHKIIHS AKUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMaNa U OuochepHbIx
byHKIHA.

JleMoHCTpanuu

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

Tabmunet u cxemsl: «I'eocheps 3eminy», «KpyroBopot asora B mpupoae», «Kpyrosopor
yraepoaa B mpupojae», «Kpyrosopot kucinopoaa B mpuponae», «KpyroBopor Boabl B MPUPOIEY,
«OcHoBHBIE OMOMBI cymnY, «Knumatuueckue nosica 3emumn», « Tyaapay, «Taitray, «CMmeniaHHbIf
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTeinsy, « Tponuyeckuii gecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHE KPU3HChI W WX TpUYMHBL Bo3naeiictBue uenmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOM cpebl. OXpaHa BOIHBIX
pecypcoB. Pazpymienue mouBsl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpPOIIOT€HHOE BO3/ICHCTBHE Ha PACTUTENBHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIC TPHUHIMIBI OXpaHbl Tpuponbl. Kpacuple kHuUTH. OC000
oxpansiemble npupoHbie Tepputopun (OOIIT). Borannueckue cajpl U 300J0THYECKHE MTAPKU.

OcCHOBHBIE TTPUHIIUIIBI YCTOMUMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOABI. ParmoHnanpHOe
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TI00aJTbHBIX YKOJIOTHYECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSTHBIC TTOCIICACTBHSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvrvle ungopmayuonmsie
cucmemvl, obecneuugaroujue O0OCMYn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHO8bL IKOpeabUIUMayuu SKOCUCmeM U cnoco608 60pbobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX 9KOCUCTNEM.

JleMoHCTpanun



Tabmuubl u  cxembl: «3arps3HeHuEe atMocgepbl», «3arps3HeHue THIpochepbD»,
«3arpsi3HeHHe MoYBbIY, «IlapHHUKOBBI 3 ek, «Ocob0 oxXpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mogenu ynpasisieMoro Mupay.

O6GopynoBanue: ¢potorpaduu oxXpaHseMbIX PaCTCHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH pErHOHA.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOYYaIOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JIMYHOCTHBIX pe3yibTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEIYIOIIUE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaKJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEJIbHOCTH M CaMOOIPEAEIIEHUIO,
Haludue momusayuu K 06y‘IeHI/IIO 6I/IOHOFI/II/I, yenernanpaejleHnoe paseumue BHYTPCHHHX
yOEKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPHUUYECKHUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MMpUCymunuMu CHUCTEMC
OMOJIOTHYECKOTO0  OOpa3OBaHMsS, Haluuue NPABOCO3HAHUS  SKOJIOTHUYECKONH  KYIBTYpHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuaOCTHBIC PE3YJIbTATBI OCBOCHUA IMPOrpaMMBI 110 onosoruun JOCTUI'al0OTCA B €IUHCTBC
yq€6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA U CaMOpa3BUTHUA, Pa3BUTUA BHYTpCHHGI‘/JI MMO3UIUH JIMYHOCTHU, ITaTPUOTU3MA U
YBaXEHHS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapLIEMy IIOKOJECHUIO, B3aMMHOIO
YBOXEHUs, OEpPEeKHOr0  OTHOIICHUS K  KyJIbTypHOMY  HACIEIUI0O U  TPaAULHUsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaoCTHBIC PE3YIbTATbl OCBOCHUS y‘I€6HOF0 npeamMeTa «bnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPECHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIOLIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B MPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'[CHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTU:

1) rpa:kaIaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB U O6$ISaHHOCTeI\/’I, YBaXXCHHUEC 3aKOHaA H
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pPEIICHUN yqe6HBIX " IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHAX SKCIICPUMCHTOB;,

CIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE yYUThIBAaTh B  CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BLIITOJTHCHUA yqe6HBIX,
MO3HABATENIbHBIX W HCCIENOBAaTEIbCKUX 3aJad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,



TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoanHON, ropaocTv 3a CBOM Kpail, CBOIO
Ponuny, cBOM sA3BIK U KyJIBTYpY, IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOTHOMY HACJIEIUIO U TaMSTHUKAM IPUPOJIbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMaHMUA 3HA4YCHUsT OWOJIOTMM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS IEHHOCTEW CEMEIHON KU3HU B COOTBETCTBHUHU C TPATUIUIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOIO U TEXHHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICEHUE MPOSIBIATH
KayecTBa TBOPYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHMPOBAHMS  KYJBTYPbl 3A0POBbS U
IMOLUMOHAIBLHOTO GJIArONOJIy4usi:

NOHMMAaHME U peau3alys 370poBoro u 6e3onacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynsipHas (¢u3NyYecKas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PH3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30M1acHOTrO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS alIKOTOJId,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTb K aKTMBHOM JAESITEIbHOCTH TEXHOJIOIMUECKOI U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENTFHO BBITIONHSATH TAKYIO IESTEIbHOCTD;

UHTEpEC K Pa3IUYHbIM chepaMm NMpodecCHOHAIBHOM NesSATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH Bcel
KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 1eieco00pa3Hoe OTHOILIEHHE K MPUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY KAIOIIEH CpeIbl;

OCO3HaHHUE TT100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX peleHus;



CIOCOOHOCTH UCMONB30BaTh MPUOOpPETaCMbIE TIPU W3YYCHHH OMOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUU MPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MIpaBUJI MOBENCHUS B INPUPOJIE, HANPABJICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEIPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPUPOJHOM Cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JIEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMUYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HayKl U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JIHAJIOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDPE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KAK CPEICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPEICTABICHUSI 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IHMBWIM3AIMA: 00SCIICUCHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAHHUE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
9KOJIOTHYECKUX MPOoOJieM 1 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJyYCHUU OMOJOTHYECKHX 3HAHWW B IIEJISX TOBBINICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu (PYHKIIMOHATHHON
TPaMOTHOCTH O0yUaronmxcs, GopMUPYEeMOil Mpu U3yueHUU OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMS, HMCIOJIb3YyEeMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TIOJyYaeMble 3HAHUS [UIS aHalu3a W OOBSICHEHUS SIBICHUU
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM HW3MEHEHUH, yMEHHE JAeNaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAay4HbIX (DAKTOB W HMMEIOMIMXCSA AAHHBIX C IENbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIPHOCTh MHAUBHUIYAIbHO U B TPYTIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIONyYE€HUIO HOBBIX 3HAaHUN 1O OHOJOTHU B COOTBETCTBUU C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI y4eOHOTro TpeaMmera «bHuonorus» BKIIOYAIOT:
3HauUMMBbIe IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienUKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SBJICHHE, TIPOIIECC, CHCTeMa, HAay4YHbIH (PaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT W JIPYTHe); yHUBEpcaIbHbIC
ydeOHbIe JeiCTBUS (MO3HABaTeIbHbIe, KOMMYHHUKATHBHBIC, PETYISTUBHBIEC), 00ECIICUNBAOIINE



dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYarOlIUXCS;
CIIOCOOHOCTH 00y4Jaromuxcst HCIOJIb30BaTh OCBOGHHBIC MEXIUCIUTITHHAPHBIC,
MHUPOBO33PECHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBbIC JCHUCTBUS B II03HABATCIBHOW H
COLMAJIBHOM MPAKTHUKE.

B pesynpraTe wu3ydeHuss OHOIOTMM Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHHS Y
oOyudaromierocss OyayT copmupoBaHbl MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAJIIbHBIC Yy4YeOHbIC JIEHCTBHS, pETYJISTHBHBIC YHHBEPCAIbHBIC
y4eOHbIE JICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero o0pa3oBaHUS
JIOJI’KHBI OTPAXKATh:

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMU JICHCTBUSIMH:

1) 0a3oBbIe JornyecKue AeHcTBHS:

CaMOCTOSTENILHO (POPMYIMpPOBaTh M aKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BAaTh IPH OCBOSHUH 3HAHHN TIPUEMBI JIOTHUECKOTO MBIIIICHHS (aHAIH3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKU, OOOOIIECHHUS), PACKPHIBATH CMBICT OHOJOTHMUECKHX ITOHATHN
(BBLICIISITh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATD CBS3H C IPYTHMHU TOHSATHSIMH);

OTIPECIIATh IEIH JEATEIHHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTH PE3yJIbTaThI JACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHUECKUE TMOHSITUS JJIS OOBsACHCHHS (AKTOB W SIBICHUH KHBON
PUPOIBI;

CTPOUTH JIOTHYECKHUE PACCYKIACHMSI (MHTyKTUBHBIC, ISTYKTHUBHBIC, IO AHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKIIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIBHBIC CPEICTBA JUIsl MPEICTABICHHS CYINIECTBEHHBIX CBS3CH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUHMI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThiBaTh IUIAH PEHICHUsS MPOOJIEMBI C YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB MEISM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHUSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM.

2) 0a30BLIE HCCIEN0BATEILCKHE NeliCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETHLHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKUX 33]1a9, TPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHHS,

HCIIOJIb30BaTh PA3JIMYHbIC BHUJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
WHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX M COI[UAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYYHOW TEPMHHOIOTHEH, KIFOYCBBIMU
TOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
YKU3HCHHBIX CUTYAIIHsX;

BBISIBJISITh IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTyMEHTHI JUTSI JOKa3aTeIbCTBAa CBOMX YTBEPIKJICHUH, 3a/1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUS 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYILECTBIIATH IIEJICHANPABICHHBIN IMOMCK IMEpPEHOCa CPEACTB U CIOCOOOB JEHCTBUS B
poeCCHOHATIBHYIO CpEeay;

yMETh NEPEHOCUTh 3HAHMWA B  IIO3HABATEIBHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUI'aTh HOBBIE WJEM, NpPEUIaraTb OpPUTMHAIBHBIE IOJXOAbl U PEUIEHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroII1e allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAY4YHO-NIONYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax [JaHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb MH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M NPHUMEHATH DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouosornyeckoi HHGopMaIK, He0OX0IMMOMN /IS BHIIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHMOIOTUYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYEeCcKOMH
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MUECKUEe M MaTeMaTU4eCKHe 3HAKM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJeTh HABbIKAMU PpACHO3HABAaHUS M 3alIMThl UHGpOpMalUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiageHne yHMBepCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBAThb B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXIaeMoil TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CY)KJICHUSI OTHOCUTEJIbHO BBINIOJHEHMs IpeajgaraéMoi 3ajaud, Y4MTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBa OOILIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTyallud, YMETh CMAT4aTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOcOOaMHU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAasl JeATeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn OMOI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYMIOBbIX
¢dbopM B3aUMOAEMCTBUSI TP pELIEHUH yUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPIraHHW30BBIBaTH M KOOPIWHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIATH POJIM C Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;



IpeJiaraTb HOBBIE IPOEKTHI, OLICHUBATh WAEHU C MO3ULMUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJbLHBIMHU PeryITHBHBIMH e CTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UId BBIABICHMS NpoOJeM U HX pELIeHHUS B
KU3HEHHBIX U YU€OHbIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUAX M IMOCTYIKaxX I10 OTHOIIEHHUIO K >KMBOW INPHUPOAE, CBOEMY 370POBBIO U 3I0POBBIO
OKPYXKaroUIMX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYyIHMPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTEIBHON JAESITENHLHOCTH U
JKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH Y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHMI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOH 3PYIUIMH B Pa3HBIX 00JaCTAX
3HaHWUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICIUTEJIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYyalluH, BBIOOPA BEPHOTO peILeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 110 UX CH)KEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

IpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJloBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ysbTaThl OCBOEHUS cOJep)KaHHMs yueOHoro mpenmera «buonorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHue NpopuIbHOT0 00yUeHUsT 00ydaroIIMXCs
6uonoruu. OHU BKJIIOYAIOT: criequuyeckue s OMOJI0TUN HayUHble 3HAHUS, YMEHUS U CIIOCOOBI
JIeMCTBUI MO OCBOEHUIO, MHTEPIPETAUU U MPeoOpa30oBaHUIO 3HAHUH, BHUJIBI IESTEILHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHMW M MX MPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX, a TAaKKe B PeaJbHbBIX
KU3HEHHBIX cuTyanusax. [lpeqmeTHble pe3yabTaThl MPEICTABICHBI 110 TOAaM U3YUYEeHHUS.

IIpeaMeTHble pe3y/bTaThl 0OCBOCHHUsSI yuyeOHOro nmpeamera «buosorus» B 10 knacce
JOJIKHBI OTPaKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUPOBAHNHN €CTECTBEHHO-HAYUYHOM KapTHHBI MUPa, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUN
po0JieM pallMOHAIBHOIO MPUPOIONOIb30BAHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;



BJIAJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraromue
OuoNornyeckrue TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OpraHu3M, MeTaboJn3M, TOMeocTas,
CaMOpEryJIsILMs, CAMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopuss T. IlIBamna, M. Illneitnena, P. Bupxosa,
XpoMocoMHas Teopusi HacieAcTBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa — o nieHTpax
MHOr000pa3usi U MPOUCXOKACHUS KyJbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PACIIEIUIEHUs], YUCTOThl raMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
TFOMOJIOTHYECKUX PAJOB B HacleACTBEeHHOM wuszMeHuumBoctu H. M. BaswiioBa), nmpuHLIHIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMU HAYYHOTO MO3HAHHS, UCIOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIICIOBAaHMSIX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEpEHNUEe, HAaOII0AeHNE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IPOLIECCOB KHU3HEIEATEIbHOCTH, IPOTEKAIOIINX B OPIraHU3MaX PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTadoIM3M), IPEBPAICHUS SHEPTHH, OPOIKEHUS,
aBTOTPOGHOIO U reTepoTpPOHOr0 TUIIOB MUTAHUSL, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHUS,
MHAMBUAYAIbHOIO Pa3BUTHsI OpraHu3Ma (OHTOr€HE3a), B3aMMOJEWUCTBUS T'€HOB, IeTepO3HUCa,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIUAMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHeW U UX (PyHKUUAMHU, MEXy OpraHaAMU U CUCTEMaMHU OPTaHOB y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHMSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
(GYHKUMAMHE, MEXIy 3TarnlaMd OOMEHa BeILIeCTB, ATallaMH KJIETOYHOI'O LHMKIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, 3TalaMM SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBIBIISATH OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOLINE apI'yMEHThI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY ISl OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXKTY
UCCIIElyeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSMH, J1€1aTh BBIBOJBI M MPOTHO3bI Ha
OCHOBAHMH NOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYA0BaAaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopMyaMpys LeNb UCCIeI0BaHNs, aHATM3UPOBATh OJYyUYSHHbIE Pe3YyJIbTAaThl U 1€7aTh BBIBObI;

YMEHHE Y4YacTBOBaTh B Y4Y€OHO-HCCIEIOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
MOJIyYeHHbIE Pe3yJIbTaThl HA YUYEHUYECKUX KOH(EpeHIUX;

YMEHHUE OLICHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIE0BaHUI B 001aCTH OHOIOTUN
U MEIMLMHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANpaBICHHOE H3MEHEHUe
T€HOMa U CO3/l1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyIy1ei mpodeccuoHanbHON AeATENbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIBCKOT0 X031 CTBA, MUIIEBON
IIPOMBIIIIIEHHOCTH, YTIyOJIsTh O3HABATENIbHbIN HHTEPEC, HAallPaBJICHHbII Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH NpodecCuu U NPOAOIHKEHNE OUOIOrMYecKOro 00pa3oBaHus B OpraHU3alMsIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHUS.

IIpenmerHble pe3yJbTaThl 0CBOeHHMs y4deOHOro mpeamera «buosnorus» B 11 knacce
JAOJIKHBI OTPAKATh:



c(OPMHPOBAHHOCTh 3HAHUNA O MeCTe U POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PEIIEHUU BOIPOCOB
paloHaIbHOTO MPUPOIOTNIONb30BaHMSL, U B (GOPMUPOBAHNH LICHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJAJ€ POCCHICKHX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OuoJjioruu;

yMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHH (BHL,
sKocucTema, Ouocdepa), Omonormdeckue Teopuu (IBoirormonHas teopuss Y. JlapBuna,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CeepuoBa — 0 NyTsSX U HalpaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponpimeBoro cxojacrBa K. M. bopa), npasuna (Muaumyma O. JIubOuxa,
9KOJIOTHUYECKOH MUpaMUIBI SHEPTUH ), TUTIoTe3b! (TumnoTe3a «mupa PHK» V. 'nnbepta);

YMEHHE BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIONb3yEMbIMU B
OMOJIOTHYECKNX HCCIEAOBAHUAX JKUBBIX OOBEKTOB U H3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS U OLIEHKH aHTPONOTEHHBIX M3MEHEHWH B
IPUPOJIE;

YMEHHE BBIACIATh CYILIECTBEHHbIC IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
Oonochepsl, CTaOWIM3UPYIONIETO, ABMXKYIIETO W Pa3phIBAIONICTO ©CTECTBEHHOIO 0TOOpa,
AJTOMATPUUECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIOLIUU
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEX/1y ITPOLIECCAMU ABOJIFOLIMHU, IBUKYLIUMHU CUIIAMU
AHTPONOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX HKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BUI0B
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, ONOJIIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBa pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIIIH,
B3aMMOCBS3M OpPraHU3MOB M Cpeibl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsT MHOTooOpa3us BHJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA;

yYMEHHeE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3H MEXKY
UCCIJIEyEMbIMU OMOJIOTHYECKUMU IPOLIECCAaMU U SIBJICHUSIMM, J€JaTh BBIBOJBI U MPOTHO3bI Ha
OCHOBaHUU MOTYyYEHHBIX PE3YIbTATOB;

YMEHHE BBINOJHATh JTAaOOPAaTOpHBIE M MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHHE BBUIBUTATh THUIIOTE3bI, TPOBEPITh WX OKCICPUMEHTAILHBIMUA CpPEJICTBAMH,
dbopMynupys Ledb UCCe0BaHNUs, aHATM3UPOBATh MMOJYYSHHBIE PE3yIbTaThl U JIENIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HCCIeNoBaTeIbCKOW padoTe 1Mo OMOJIOTHH, PKOJIOTHU U
MeAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOLIECTB, M MYOJUYHO MPEJCTABIATH
MOJTy4YE€HHBIE Pe3yJIbTaThl HA YYEHUUECKUX KOH(PEPEeHIUSX;

YMEHHE OLICHMBAThb TUIOTE3bl U TEOPUM O IPOUCXOXKIACHUM IKU3HHU, YEIOBEKa H
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX MpPeAOTBPALICHUs ITI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBIOOp Oyayleil mpodeccuoHanbHON AESITETbHOCTH B
o01acTi OMOJIOTHH, KOJOTUHU, IPUPOIOTIONB30BaHMS, MEAULIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIYOISITh MO3HABATEIbHBIN
WHTEPEC, HANIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOINICH Mpodeccuu 1 MpoaoKEHNE



OMoornYeckoro 0o0pa3oBaHUs B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB
Kontpoan adopaTopHbIe U
Nen/m  HaumeHoBaHHe pa3/iesioOB M TeEM MPOrPaMMbI oHTpoI Jladopatopurre JyekTpoHHbBbIE (IU(PPOBLIE)
Bcero Hble IIpakTuyeckue
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus kak Hayka -
2 JKuBbIe cUCTEMBI U UX U3YUYEHUE 2 1n
3 buonorus knerku In
4 XuMuyecKasi OpraHu3aus KIeTKU 10 21
5 CrpoeHure u QYHKIHH KIICTKA 8 21 2n
OOMeH BelecTB U MPEBPAIlCHHE SHEPTHH B
6 9 4n
KJIETKE bubmuoreka [JOK
; HaciienctenHast uHGpOpMAaIys U pearu3anus eé 9 1 https:/m.edsoo.ru/7f413368
n . ,
B KIIeTKE http://school
. collection.edu.ru/).
Ku3HEHHBIN UK KISTKU 6 2a )
http://ebio.ru/
Ctpoenue u GyHKIIHH OPTraHU3MOB 17 3n http://bio. | september.ru/urok/
10 Pa3zmHOXeHUE U pa3BUTHE OPTAHU3MOB 8 2a 1n http://djvu-inf.narod.ru/
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ’ 1 http://biology.ru/index.php
W3MEHYMBOCTH OPTaHNU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 2n
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1a 1n
14 I'eneTuka uenoseka 3 In
15 Cenekiusi OpraHU3MOB 4 21 1n
16 BroTexHOIOTUs U CHHTETHYECKass OUOJIOTHS 4 1laln
Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

20n+12n




11 KJIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHue pa3iejioB U TeM JlaGopaTopubie u  DJIeKTPOHHbIE (HHPPOBLIE)
KonTpoJbHbIe
n/m MpOrpamMMsl Bcero p IpakTHYecKHe 06pa3oBaTebHbIE PecypChl
abdoThbI
P padoThbI
| 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCTaBiIeHU B ONOJIOTHH
Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2n
Maxkpo3BoIIOLMS U €€ PE3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 o 8 P 15 2 2m
emiie bubnnoreka IIOK
5 ITpoucxoxaeHue yenoBeka — 10 11 1 https://m.edsoo.ru/7f413368
aHTPOIIOTeHE3 http://school-
OKojorus — Hayka o collection.edu.ru/).
B3alMOOTHOULIEHUSIX OPIraHU3MOB U http://ebio.ru/
6 3 ln .
HaJ0pPraHU3MEHHBIX CUCTEM C http://bio.1september.ru/urok/
OKpPY’KaroIIeH cpeon http://djvu-inf.narod.ru/
7 Opranu3mbl 1 cpejia OOUTaHUs 3n http://biology.ru/index.php
DKOJIOTUS BUJIOB U MOITYJISAUN In
DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE
9 12 Im 1n
CHCTEMBI
10 bruocdepa — rmobanpHas skocucTema 6
11 Yenosek U OKpykarolas cpena
Peseps 8
OBUIEE KOJIMYECTBO YACOB I10
- 102 0 91 4n

ITPOTPAMME




ITIOYPOYHOE IINTAHUPOBAHME 10 KJTACC 2024-2025 y4eOHblii roj

KoaunyecTBo yacoB

No JlaGopaTopHbie
/i Tema ypoka Beero Kourposabnbie " DJyeKTpoHHbIe HU(pPOBbIE DJieKTpOoHHBIE IN(POBHIE
pa6oTsl IMpakTuyeckue oOpa3oBaTe/ibHbIE pecypchl oOpa3oBaTeJibHbIE pecypchl
pa6oTsl

buoJsiorus kak Bu6anorexa LOK bu6anoreka LIOK

1 KOMILJIEKCHAsI HayKa ¥ KaK L https: //lesson.eduru/lesson/5¢523154 https://m.edsoo.ru/7f413368
4acTb COBPEMEHHOTO http://school-
o61iecTBa collection.edu.ru/).
’KuBble cucTeMbl U UX http://ebio.ru

2 CBOCTBA 1 ) http://bio.1september.ru/urok/

p://djvu-inf. .ru/

Vposnesan oprasusaisun BuGanorena LIOK b oplogyru/ndes.gh

3 1 https://lesson.edu.ru/lesson/15bc113d : * :
YKMBBIX CHCTEM
HcTopusa oTKpbITUS U bubaunoTteka I[JOK

4 W3y4YeHHUS KJIeTKHU. 1 https://lesson.edu.ru/lesson/070c3elb
KineToyHas Teopus
MeToAbl MOJIEKYJISIPHOM U
KJIETOYHOU 6UOJIOTHH.
[IpakTHyeckas pa6oTa
«I/Isy‘{eﬂwve METOZ0B Bu6uoTexa LIOK

5 KJIETOHOH GuooriH 1 0.5 https://lesson.edu.ru/lesson/070c3elb
(xpomaTtorpadus,
ajiekTpodopes,
auddepeHpaabHOE
eHTpUPyrupoBaHUe,
[ILP)»
XUMHUYECKHUH COCTaB BuGamoreia LIOK

6 1 https://lesson.edu.ru/lesson/f0169498
KJIETKH.
MuHepaJibHbIE BellleCcTBa Bu6auoreka LIOK

7 KJIETKH, UX 1 https://lesson.edu.ru/lesson/f0169498
OouoJIoTHYECKasI POJIb




OpraHuyeckye BellleCcTBa
KJIETKU — GeJIKH.
JlabopaTopHas pa6oTta

Bu6auoreka LIOK

KJIETKa

8 0.5 https://lesson.edu.ru/lesson/7248ccfd
«O6HapyeHHUe 6EJIKOB C
MOMOIIbI0 KaYeCTBEHHBIX
peaxkuumi»
CBOMCTBA, Bu6auoreka LIOK

9 ka1accuukanus u https://lesson.edu.ru/lesson/7248ccfd
byHKIUM 6eKOB.
OpraHuvecKkue BellecTBa Bubanorexa LIOK

10 https: //lesson.edu.ru/lesson/7248ccfd
KJIETKH — yTJIeBO/JbL.
OpraHuyeckye BellleCTBa Bubanorexa LIOK

11 https: //lesson.edu.ru/lesson/7248ccfd
KJIETKU — JIUIU/[bI
HyknevHOBBIE KHUCJIOTBHIL.
JHK u PHK.
JlabopaTopHas pa6oTta Bu6auoTteka LLOK

12 «HccnepoBanue 0.5 https://lesson.edu.ru/lesson/3b18d58d
HYKJIEMHOBBIX KHUCJIOT,
BbI/IEJIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTAaHU3MOBY
Crpocne 1 gy BusmoTera LOK

13 https://lesson.edu.ru/lesson/3b18d58d
HyKJIeo3uAgTpudocdaTol
(HT®)
CexBeHupoBanue JJHK.

14 MeTo/1bl TEHOMHKH, )
TPaHCKPUIITOMUKH,
IPOTEOMUKHU.

15 MeTo bl CTPYKTYPHOH )
OUOJIOTHHU
TuIbI KJIETOK. Bu6auoreka LIOK

16 [IpokapuoTHUYecKas https://lesson.edu.ru/lesson/a9152604




17

18

CtpoeHue
3yKapUOTUYECKOU
kJeTkU. [IpakTrdeckas
paboTa «M3yyeHue
CBOWCTB KJETOYHOU
MeMOpaHbI».

[ToBepxHOCTHBIM annapar
KJIeTKH

0.5

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/86c00dc3

19

20

21

OpHOMeMOpaHHbIE
OpraHoU/ibl KJIETKH.
[IpakTuyeckas pa6ora
«W3y4yeHue JBUKeHUS
[IUTOI/Ia3MBbl B
pacTUTENbHBIX KJIETKaX»

HOJIyaBTOHOMHbIe
OpraHoubl KJIETKHU:

MHUTOXOHAPUH, IJIAaCTHUABIL.

JlabopaTopHas pa6oTta
«HccnenoBanue
IJ1a3MOJIN3a U
JlelyIa3MoJin3a B
pPacTUTENbHBIX KJIETKaX»

HememO6paHHbBIE
OpraHOU/bI KJIETKH.

0.5

0.5

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/86c00dc3

22

CtpoeHue 1 GYHKLHMH
aapa

bu6anoreka I[JOK
https://lesson.edu.ru/lesson/0810f15f

23

24

CpaBHHUTe/IbHAsA
XapaKTEePUCTHKA KJIETOK
aykapuoT. JlJabopaTopHas
paboTa «M3yueHue
CTpPOEHUsI KJIETOK
Pa3/IMYHBIX OPTaHU3MOB»
AccuMunauua u
JAUCCUMUMALUS — JIBE
CTOPOHBI MeTA60JIM3Ma.

0.5




25

Tunbl 06MeHa BelleCTB.
JlabopaTopHas paboTta
«H3yueHue
KaTaJINTUYeCKOU
aKTUBHOCTHU GepMeHTOB
(Ha mpuMepe aMHUIa3kbI
WJIK KaTaJasbl)»

®epMeHTATUBHbIN
XapaKTep peakL Ui
KJIETOYHOTO
MeTaboJIM3Ma.
JlabopaTopHas paborta
«H3yyeHue
bepMeHTaTUBHOTO
paclienyieHUs epoKcuaa
BOJIOPO/ia B
pPacTUTENbHBIX U
YKUBOTHBIX KJIETKAX».

0.5

bu6anoreka IJOK
https://lesson.edu.ru/lesson/cdc6b0d2

26

27

28

29

30

BeJIKH-aKTHBAaTOPHI U
GeJIKU-UHTUOUTOPEI

ABTOTpOdHBIN THT
obMeHa BelllecTB.

doTocuHTES.

XeMOCHHTE3.
JlabopaTopHas paboTta
«CpaBHeHUE NPOLLECCOB
doToCHHTE3a U
XeMOCHHTEe3a»

AHaspoO6HbIE OPraHU3MBbl.
Bujbl 6poxkeHus.
JlabopaTopHas pa6oTta
«CpaBHEHHE NPOLECCOB
OpOXKEHHUS U JbIXaHUSI»

0,5

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/27c¢57b97

Bu6anoTreka I[JOK
https://lesson.edu.ru/lesson/27c¢57b97




31

A3po6HbIe OpraHU3MBbl.
JTamnbl 3HepreTUYeCcKoro
obMeHa.

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/1f60acef

32

JHeprus MeM6paHHOTO
rpaJiieHTa MPOTOHOB.
Cunre3 AT®: paboTa
npoToHHON AT®-cuHTa3bI

33

34

35

36

37

38

39

Peakuuu MmaTpuyHOro
CUHTe3a.

TpaHckpunuus —
MaTpuyHbIi cuHTe3 PHK

TpaHcasus u eé sTamnsl.

KoaupoBaHnue
aMHUHOKUCJIOT. Posib
prub0oCcoM B GHOCHUHTE3E
6eska

OpraHusanus reHomay
IMPOKAapUOT U 3YKapHOT.

MouJiekyisipHBlE
MeXaHU3MBbl 3KCIIPECCUU
TeHOB y 3yKapHoT

Bupycer —
BHEKJIETOUHbIE GOPMBbI
»KU3HU U 06JIUTaTHbIE
napasuThl. [IpakTHYecKast
pa6ora «Co3maHue
MO/JIeJId BUpYCay.

0.5

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/05b30833

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/05b30833

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/eb33fad3

40

BupycHbie 3a60JieBaHUSA
YeJI0BEKa, YKUBOTHBIX,
pacTteHUui

Bu6anoTreka I[JOK
https://lesson.edu.ru/lesson/eb33fad3

41

HaHoTexHoJIOrMH B
6HMOJIOTHH U MeAUINHE

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/3b18d58d




42

YKu3HEeHHBIN MK
KJIETKH.

43

Matpuunbiii cuaTe3 JHK

44

XpoMOCOMBI.
JlabopaTopHas paboTta
«H3ydyeHune XxpoMOCOM Ha
rOTOBBIX
MHUKpOIpenapaTax».

0.5

45

JlesieHye KJIE€TKHU —
MUTO3

bu6anoreka IJOK
https://lesson.edu.ru/lesson/a494c3cb

46

Tunel KJETOK.
Kapuokunes u
LIUTOKUHES.
JlabopaTopHas paboTa
«HabstoieHEe MUTO3a B
KJIeTKaX KOHYUKa
KOopellKa Jiyka (Ha
TOTOBBIX
MUKpoIlpenapaTax)»

0.5

47

pel"y.}'IHL[I/IH KU3HEHHOTO
OHUKJIA KJIETOK.

48

49

50

OpraHu3M Kak eijuHOE
1esoe

TkaHu pacTeHUH.
JlabopaTopHas paboTta
«H3yyeHue TKkaHel
pacTeHun»

TKaHU XKUBOTHBIX U
yeJsioBeKa. JlabopaTopHas
pa6ota «M3y4yeHue
TKaHeHN )XUBOTHBIX»

0.5

0.5

51

Opranbl. CUcTeMBI
opraHoB. JlabopaTopHas

0.5




paboTa «M3yueHue
OpraHOB LBETKOBOI'0

pacTeHUsI»
52 Omnopa Tesia OpraHu3MoB. -
53 JIBM>KeHre OpraHUu3MoB. -
54 [luTaHue OpraHU3MOB. -
[luTaHre NO3BOHOYHBIX
55 KUBOTHBIX. i
[TumeBapuTesbHas
CUCTeMa YeJIoBeKa
56 JlpixaHWe OpraHu3MOB. -
57 JlbIXxaHUe TO3BOHOYHBIX
YKUBOTHBIX U YesI0BeKa ’
58 TpaHcmopT BelecTB y
OPTraHHU3MOB. )
KpoBeHocHas cuctemMa
59 N03BOHOYHBIX )KUBOTHBIX -
Y 4yeJI0BeKa
60 Beigenenue y i
OPTraHHU3MOB.
61 3awuTa y OpraH1u3MoB. -
62 HMMMyHHada cucteMa
YyeJsioBeKa ’
63 PasgpaxxumocTts u
peryasnus y opraHu3MoB. i
['yMopasibHas peryasanus
64 Y SHJ0KpPUHHas cucTeMa -
>)KUBOTHBIX U YeJIoBeKa
Bu6auoreka LIOK
65 PopMbI pasMHONEHHS https://lesson.edu.ru/lesson/44d23e03
OpTraHHU3MOB.
Bu6auoreka LIOK
66 [Tos10BOE pa3aMHOXKEHHUE. https://lesson.edu.ru/lesson/44d23e03




Bu6auoreka LIOK

67 Meiio3 https://lesson.edu.ru/lesson/0f5f2936
[ameToreHes.
O6pa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK.
JlabopaTopHas paboTta Bubamorexa LIOK
68 0.5 https://lesson.edu.ru/lesson/0f5f2936
«H3y4yeHue cTpoeHUs
N0JIOBBIX KJI€TOK Ha
rOTOBBIX
MHUKpOIIpenapaTax»
WnpuBuayanbHoe Bu6auoreka LIOK
69 pa3BUTHE OPraHU3MOB — https://lesson.edu.ru/lesson/c081bbd7
OHTOTeHe3.
3ak/1aZika OpraHoB U bubanoTteka [JOK
70 TKaHeM U3 3apo/blileBbIX https://lesson.edu.ru/lesson/c081bbd7
JINCTKOB
PocT v pasButue Bu6auoTteka LLOK
>)KUBOTHBIX. https://lesson.edu.ru/lesson/99d9a91a
JlabopaTopHas pa6oTta
71 «BbIsiBJIEHHE IPU3HAKOB 0.5
CXO/ZCTBa 3apoAblIei
M03BOHOYHBIX
>KUBOTHBIX»
PaszmHoXxeHUe U bu6anoreka I[JOK
pa3BUTHE paCTEHUH. https://lesson.edu.ru/lesson/99d9a91a
79 JlabopaTopHas paboTta 0.5
«CTpoeHUEe OpraHoB
Pa3MHOXKeHHUS BBICIINUX
pacTeHun»
HcTopus cTaHOBJIEHUS U Bu6auoTteka LLOK
73 pa3BUTHS T€HETUKU KaK https://lesson.edu.ru/lesson/8088b7fa
HayKHU.
OcHOBHbIE IOHATHS U Bu6auoreka LIOK
74 CUMBOJIBI T€EHETUKH. 0,5 https://lesson.edu.ru/lesson/8088b7fa

JlabopaTopHas pa6oTta




«/lpo3oduia Kak 06 bEKT
reHeTUYeCKUX
HCCJIEJOBAHUM»

75

3aKOHOMEpPHOCTH
HacjieJ0BaHUS
HPU3HAKOB.
MoHoru6pUIHOE
CKpellMBaHue.
[IpakTuyeckas pabora
"HU3y4yeHue pe3ybTaTOB
MOHOTHGPHU/IHOTO
CKpeLMBaHUs y
Apo3obunbr”

0.5

Bbu6auoreka LIOK
https://lesson.edu.ru/lesson/da2765cd

76

[[luToslorMYyecKre OCHOBBI
MOHOTHGPHUIHOTO
CKpelIMBaHUS.

bu6anoreka IJOK
https://lesson.edu.ru/lesson/da2765cd

77

Ananusupymwoiee
ckpelyuBaHue. HenosHoe
JOMUHHUPOBaHUE

78

79

80

81

JurnbpuspHoe
CKpelluBaHUe.
[IpakTHyeckas pa6ora
«H3yyeHue pe3ynbTaTOB
JAUTUOPUAHOTO
CKpeL[MBaHUs y
Zp030UIBI»
[JuTO/IOTMYECKHE OCHOBBI
JAUTUOPUAHOTO
CKpelMBaHMUS.

CuenJieHHOE
HacJleZjoBaHMe NPU3HAKOB

XpoMocoMHas Teopus
HacJie/ICTBEHHOCTH

0.5

bu6anoreka [JOK
https://lesson.edu.ru/lesson/67987237

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/67987237

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/f9e74bbf

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/a3431d82




82

['eHeTwnKa mouia.

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/143bcb4f

83

84

85

86

87

88

89

[eHOTHN KaK 1jeJIOCTHAs
cucTeMa

['eHeTHYeCKHI KOHTPOJIb
pa3BUTHS pacTeHUH,
»KUBOTHBIX U YeJI0BeKa

HN3MeHYHBOCTb
NpHU3HAKOB. Bubl
W3MEHYHBOCTH.

MoaudukanyuoHHas
W3MEHYHUBOCTh
BapuanuoHHbIH psaj U
BapuallMOHHas KpHBas.
JlabopaTopHas pa6oTa
«HccnenoBanue
3aKOHOMEpPHOCTel
MOAUPUKALIMOHHOU
M3MEeHYHBOCTH.
[TocTpoeHue
BapHallMOHHOrO psijia U
BapUalMOHHON KpUBOW»

F'eHOTHIIMYECKAS
W3MEHYUBOCTbD.
Kom6uHaTHBHasA
W3MEHYHBOCTh

MyTanvoHHas
M3MEHYUBOCTbD.
[IpakTHyeckast pa6ora
«MyTanuu y 1po30duisl
(Ha roTOBBIX
MUKpoOIpenapaTax)»

0.5

0.5

Bbu6auoreka LIOK
https://lesson.edu.ru/lesson/e1564a9c

Bu6auoreka LIOK
https://lesson.edu.ru/lesson/e1564a9c

90

3aKOHOMepHOCTI/I

MYTallHOHHOTO IpoLecca.

Bu6anoTteka [JOK
https://lesson.edu.ru/lesson/bb1da599




dnureHeTUKa U
3MUTeHOMHUKA.
['eHeTHKa YeJiOBeKa.
[IpakTuyeckas paboTa

Bbu6auoreka LIOK

91 0.5 https://lesson.edu.ru/lesson/143bcb4f
«CocTaBJieHME U aHAJIU3
POZLOCJIOBHOM».
MeToAbl MEIUIIUHCKON Bubanorexa [IOK
92 https://lesson.edu.ru/lesson/143bcb4f
reHEeTHKH.
3HavyeHUe MeJUIIMHCKOH
reHETHUKHU B bu6anoreka IJOK
93 npeJoTBpaIleHUH U https://lesson.edu.ru/lesson/143bcb4f
JIeYeHUH TeHeTUYEeCKUX
3a60J/1eBaHUM Yyesi0BeKa
OCHOBHBbIE OHATHUSA Bbu6smoTteka LIOK
cesieknuu. JlJabopaTopHas https://lesson.edu.ru/lesson/86acad55
94 pa6oTta «M3y4yeHue 0.5
COPTOB KYJIbTYPHBIX
pacTeHUl U NOPOJ
JIOMAIIHUX )KUBOTHBIX»
MeTo bl ceJIeKIIMOHHOM Bu6auoreka LIOK
paboTsl. JlJabopaTopHas https://lesson.edu.ru/lesson/86acad55
95 paboTa «M3yueHue 0,5
MEeTO/I0B CeJIEKI[UHU
pacTeHUun»
JlocTrKeHUs ceJIeKIMU Bu6auoreka LIOK
9% pacTeHHH U KUBOTHBIX. https://lesson.edu.ru/lesson/86acad55
[IpakTHyeckas pa6ora
«[IpuBUBKa pacTeHUN»
CoxpaHeHHUe, U3yYEeHUE U bubsmoTreka LIOK
97 HCI0JIb30BaHUE https://lesson.edu.ru/lesson/86acad55
reHeTUYEeCKHUX PECYPCOB
BuoTexHoJIOTHS KaK Bt morexa LIOK
98 Hayka u oTpacis 0,5 https://lesson.edu.ru/lesson/133b0166

POU3BO/ICTBA.
[IpakTHyeckas pa6ora




99

100

101

102

«H3y4yeHune 06'beKTOB
OUOTEXHOJIOTUU»

OCHOBHbIE HalpaBJIEHUS
CUHTETHYECKOU
OGHOJIOTHUH.

XpOMOCOMHaH W reHHad
HHXXEHepHud.

MeauuyHCKHE
OGHOTEXHOJIOTHU

PesepBHbIl ypOK.
[ToBTOpEHME, 06061eHUE,
CHCTeMaTH3ala 3HaHUH

OBIIEE KOJIMYECTBO YACOB
110 TIPOTPAMME

102

13.5

Bbu6auoreka LIOK
https://lesson.edu.ru/lesson/a3431d82

Bbu6auoreka LIOK
https://lesson.edu.ru/lesson/133b0166




TemaTudeckoe niaanupoBanue 11 KJIIACC

n/n

Tema ypoka

OBostouoHHast Teopust Y.
JapBuna. J[BuKyme cuibl
3BOJIIOIIMK BUAOB 110 Y.
Hapsuny

bopn0a 3a cyuiectBoBaHueE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP

KoauuecTBO 9acoB

KoHTposbHBI

Bcero
e padoThbI

IMpakTnyeckn
e padoThbI

DJIeKTpPOHHbIe U (ppoBbIE

o0pa3oBaTe/bHbIE PeCypChl

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLUH. DTalbl
9BOJIIOLIMOHHOTO IIpoLiecca:
MHUKPOIBOIIOLHUS U
MaKpOIBOIIOLUS

[Honmysnms —
JJIEMEHTapHas €IMHULA
9BOJIIOLUA

3aK0OH TeHETHYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaboparopHas
paborta «BrlisBieHne
W3MEHUYUBOCTH y 0cobei
OJTHOTO BUIa»

0.5

DneMeHTapHbIe (PaKTOpPHI
aBomonUU. DPheKT

DJIEeKTPOHHbBIE
uugposeie
oOpa3oBaTe/ibHbI
e pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




ocHoBarelns. DPheKT
OyTBUTOYHOTO TOPIIBIIIKA

Murpauvu. U3onamumuun
MOIYJISIUN:
reorpaduyeckas,
Ouooruyeckas

EcrecTBennblit 0TOOp —

HaIpaBJISIOMUKA GaKkTop
sBotonuu. [TomoBoi oT60p

10

11

12

[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MUKPO3BOJTIOIUH.
JlaGoparopHnas pabora
«M3yuenue apomopdo30B u
WIMOAJAITAlUi y PACTEHUN
Y )KUBOTHBIX)»

[Ipumeps! mpucocoOICHUN Y
OpraHu3MoB: Mopdoiioruyeckue,
(HU3HOIOTHYECKHE,
OMOXMMHYECKHE, TTOBEIEHYECKHE.
JlaGoparopnas pabota
«IIpucrocobieHns OpraHu3MoOB U
UX OTHOCHTEINIbHAsS
LeJIECO00Pa3HOCTHY

Bup, ero xpurepuu U CTpyKTypa.
JlaGoparopnas pabota
«CpaBHEHHE BUJIOB 110
MOP(OIOTHYECKOMY KPUTEPHUIO»
CrpykTypa BHIA.
Bunoobpa3oBanue Kak pe3ysibTar
MHUKPOIBOJIIOLUHT

0.5

0.5

0.5

bubnuoreka [IOK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




13

14

CBsi3b MUKPOIBOJIIOIUH U
SMHUIEMHUOIOTUH
MakpoaBosronus.
[TaneoHTONIOTHYECKUE METOABI
H3Y4YEHHUSI SBOTIOIUHI

15

Buoreorpadudeckne MeTOIBI
U3YYCHHUS IBOIIOLHH.
DOMOPHONIOTHYECKHE U
CPaBHHUTELHO-MOP(OJIOTUUECKHE
METOAbI U3YYCHHU SBOJJIIOITUN

16

MOJICKyJ'I?[pHO-FGHCTI/I‘ISCKI/IC,
OHOXHMMHYECKHE U
MATEMATUYCCKHUE MCTO/IbI
H3y4CHU 3BOJTIONHNN

17

18

19

OO011re 3aKOHOMEPHOCTH
9BOIIOLMH. AIAITHBHASL
panmarms. HepaBHOMEpHOCTD
TEMIIOB 3BOJIOIUH

Hayunsbie runoressl

TIPOUCXOKIACHUSA )KU3HU Ha 3emite.

JloHayuHble IpeICTaBICHUS O
3apOIK/ICHIH KH3HH.
OCHOBHBIE ATAIbI
HEOPTaHUYECKOM 3BOJIIOINH.
T'unoresnl 3apOXKIACHUA KU3HU

20

Hctopus 3eman u MeTobl €€
n3ydenusi. JlaboparopHas paboTa
«3yuyenue u onvcanue
HCKOMAaeMBbIX OCTATKOB JPEBHUX
OpPTaHHU3MOBY

0.5

21

HayanbHble sTanbl opraHuuecKon
SBOJIIOLIMU. DBOJIOLUS DYKAPUOT

22

OCHOBHBIE 3TaITBl YBOJIOIHA
PacTUTETHFHOTO MHpA.

0.5

bubmuoreka [{OK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




23

24

[pakTryeckas pabora «M3yueHne
0COOCHHOCTEH CTPOCHNUS
PacTeHUil pa3sHBIX OTIENIOB)»

OCHOBHBIE 3Tallbl YBOJTIONUH
KHUBOTHOTO Mupa. [IpakTHueckas
paboTa «3y4ueHue ocobeHHOCTEH
CTPOEHHS TIO3BOHOYHBIX
JKUBOTHBIX

Pa3BuTHe xu3HM Ha 3emMIie o
3paM u nepuojaMm. MaccoBble
BbIMUPAHUA — DKOJIOTHYCCKHUE
KPHU3HCHI IPOIILIOTO

0.5

25

CoBpeMEHHBIHN 3KOJOTUYECKUI
KPH3HC, €r0 0COOEHHOCTH.
CoBpemeHHasl cuctemMa
OpPraHUYECKOTO MPOIIJIOr0o

26

27

28

29

OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPTaHNU3MOB

AHTpOTIONIOTHS — HayKa O
yenoBeke. Pa3Burue
NpeCTaBICHUN O
MIPOUCXOXKACHUU YEJIOBEKA.

Mecrto yenoBeka B cUCTEME
OpPraHUYeCKOTO MHUPA.
JlaGoparopnas pabota «3yuenne
0COOEHHOCTEH CTPOCHHS CKelleTa
YeNOBEKa, CBSI3aHHBIX C

MIPSIMOX OJKICHUACM)

JBWxKyIIMe cuiibl aHTPOIIOreHe3a.
CooTHoIIeHEe OMOOTHYECKUX U
COIMANBHBIX (aKTOPOB B
aHTPOIIOTCHE3E

0.5

bubnuoreka [{OK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




30

31

32

OCHOBHBIE CTaINM AaHTPOTIOreHe3a
Ilameorenerrnka u
[aJIEOreHOMHKA.

OBOMIOLUSA COBPEMEHHOTO
4esloBeKka YenoBeueckue pachl.
[pakTnyeckas pabora «3yueHne
9KOJIOTHUECKUX aJanTalui
YEI0BEKa»

MexnucuunIMHapHbIE METOIbL
AHTPOIOJIOTUU

0.5

33

3aposkeHue U pa3BUTHE
9KOJIOTHU MeTOIbI 3KOJIOTHH.
JlabopaTopnas pabota «/3yuenne
METOJIOB IKOJIOTHIECKHX
HCCIIEJOBaHUI

0.5

34

35

36

37

3HadyeHNE PKOJOTHYECKUX 3HAHUI
IS YEJIOBEKA. DKOJIOrHYECKHE
(bakTopsI

Aobuornueckue dakropsl. CBeT
KaK 9KOJIOTHYECKuil (haxTop.
JlaGoparopnas pabota
«BrisBeHME MTpHCIIOCOOTCHUN
OpPraHU3MOB K BIIMSTHHIO CBETa)»

AbnoTtnueckue (HaKTOpHI.
Temmneparypa Kak 3KOJIOTHYECKU I
(akrop. JlabopaTopHas pabota
«BpsBIICHNE ITPUCTIOCOOIEHUH
OpPraHU3MOB K BIHSTHHIO
TEMIIEpaTypb»

AbGuotndeckue GhaKkTOpHI.

BiiaxxHOCTB Kak 3KOJOTHYECKUM
(akrop. JlabopaTopHas pabota
«AHaTOMUYECKHE 0COOCHHOCTH

0.5

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http:/djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




38

pacTeHuil U3 pa3HbIX MECT
00OUTaHUDY

Cpenbl oOUTaHMsT OPraHU3MOB.
Bronornyeckue puT™el.
JKuzHeHHsie GOpPMBI OPraHU3MOB

39

Buotnyeckue pakTopsl. 3HaUCHHE
OMOTHYECKMX B3aNMOIECHCTBIN
JUTS CYIIIECTBOBAHUS OPTaHI3MOB
B Cpejic 00uTaHuUs

40

DKOJIOTMYECKUE XaPAKTCPUCTUKHI
nonysnui. OCHOBHBIE
MIOKa3aTeIH HOMYJIALUN:
YHUCIIEHHOCTb, INIOTHOCTb,
BO3pacTHasl U M0JIOBasi CTPYKTypa

41

42

43

44

OCHOBHBIE IIOKa3aTeNN

MO JISAIIUH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEpPTHOCTH, MUTPALIUU
DKoJIOTHYECKasi CTPYKTypa
nomnyJssuuu. JluHamMmuka
TIOMYJISIIIUU U €€ peryJiaius.
KpuBrie pocta 9UCIICHHOCTH
morrysiun. KpuBble BEDKHBaHUS

DKoJ0ruyecKast HAIIa BUIA.
JlaGoparopnas pabota
«IIpucnocobneHus: cemsiH
PaCTEHUI K pacCeICHUIO

Bup xak cucrema nomyssiuui.
3aKOHOMEPHOCTH TIOBEICHUS 1
MI/IFpaHI/Iﬁ JKHNBOTHBIX

0.5

45

Coo011ecTBO OpraHu3MOB —
OHOIIEHO3. DKOCHCTEMA KaK
OTKpBITAsi CUCTEMA

bu6nmorexa LIOK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/i

ndex.php




46

47

Kpyroeopot BeiecTs 1 MOTOK
9Hepruu B 3kocucreme. OCHOBHBIE
MOKa3aTEIH 3KOCHCTEMBI

DKOJIOrHYECKHUE nupaMuabl.

W3menenns cooOLecTs —
CYKIIECCUH

48

[IpupoaHbie 3KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEH U OKEaHOB

49

50

51

HpHpOZ[HBIe 9KOCUCTEMBI.
DKOCHCTEMEI TYHAP, JICCOB,
CTeHeﬁ, ITYCTBIHb

AHTpOTNIOTeHHBIE 3KOCHCTEMBI.
Ypboskocucremsl. [Ipaktuueckast
pabora «M3yueHue u onucanue
ypOOIKOCHCTEMED)
3akoHOMepHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMO/ICHCTBUMN
OPraHu3MOB B IKOCHCTEMAX

0.5

52

MexaHU3MEI BO3ACHCTBUS
3arps3HCHUN Pa3HBIX THUIIOB Ha
CcyOOpraHu3MeHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM
1 DKOCHCTEMHOM YPOBHSX

53

Buocdepa — obmieruianerapaas
obomouka 3emin. Yuernue B. 1.
Bepnanackoro o
o6uochepe.3akOHOMEPHOCTH
CyIIECTBOBaHMS OHOChepHI
KpyroBopoTs! BemiecTB u
OHMOTr€OXMMHUYECKHE ITUKJIbI

54

30HaIbHOCTH OHOChEpEI.
OCHOBHBIE OMOMBI CYIIIH.
YcroituuBocTh OHochepsl.

bubnunoreka LIOK
https://m.edsoo.ru/7
413368

http://school-
collection.edu.ru/)

http://ebio.ru/
http://bio.1septem

ber.ru/urok/

http://djvu-
inf.narod.ru/

http://biology.ru/i
ndex.php




55

DKOJIOrHYECKHUE KPU3UCHI U UX
TIPUYIHUHBI

Bo3znelicTBue uenoBeka Ha
ouocdepy. AHTPOIIOTCHHOE
BO3JICHCTBUC HA PACTUTCIBHBIN U
KUBOTHBIN MUD

56

57

Oxpana npupoasl. OCHOBHBIE
MPUHIHUIIBI YCTOWYUBOTO PA3BUTHS
YeJI0BeUeCTBa U IIPUPOBL.
PannonansHoe
MIPUPOJIOTIOIB30BAHUE U
COXpaHeHHe ONOJIOTUUECKOTO
pasHooOpa3ust 3emiu

O060011IEHE TI0 TEME
«MuxposBosronus u eé
Pe3yIbTaThD»

58

59

60

O0600611IEHNE TTI0 TEME
«Maxpo3Bouronus u eé
Pe3yIbTaThD)

O60011IeHHE TT0 TEME
«IIpoucxoxeHue u pa3BUTUE
JKU3HHU Ha 3eMiie»
O6o011IeHHE TTO0 TEME
«ITpoucxoxnenue yeaoBeka —
AHTPOIIOTEHE3)»

61

O0001Eenne 110 TeM€E «IKOJIOTHS —
HAYKa O B3aUMOOTHOIIEHHSIX
OpPraHU3MOBY»

62

63

O000611eHKE 110 TEME
«OpraHu3mbl 1 cpejia OOUTAHUSD
O0001IeHNE TTO TEME « DKOJIOT U
BUJIOB U MOIYJISILIAI

64

O600mmenue o teme «buocdepa
— rnobanpHas YKOCHCTEMa




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

64

7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

1.B.C.PoxsnoB. TemaTrueckuii 1 UTOroBbIi KOHTPOJIb. COOPHHUK MPOBEPOUHBIX PadOT.
buonorus. 10 kiacc. Mocksa 2014r.

3. O.I1.Qynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TeCThI, pa3HOYPOBHEBbIE 3aJaHMUSL.
Bousrorpan: Yuutens, 2012r

4. H.A.bornanoB. KonTposibHO-u3MeputenbHbie MmaTepuaibl. buonorus 10 kimacc. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazgen «9Bomtonus opranndueckoro mupa». Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuka». Bee Tunsl 3anau. TpeHupoBouHas
terpanp. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Pa3nen «9xonorusy. Teopus, TpEHUPOBOUHBIE 3a/1aHUS.
Jlernon, 2016r.

8. B.C.PoxmnoB. TemaTuueckuii u UTOroBbIA KOHTPOJIb. COOPHUK MTPOBEPOUYHBIX PadOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 kimaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanos KonrponbHo-u3smepurenbHbie Mmarepuansl. buonorus 11 knace. @T'OC.
Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. «Enunas xomnekuus Lndpossix O6pazoBarenbHbix Pecypcosy» (Habop nudpoBbIx
pecypcoB k yueOHukam auauu B.B. ITaceunnka) (http://school-collection.edu.ru/).

2. http://bio.lseptember.ru/urok/ -Martepuains! Kk ypoky. Bce paboTel, Ha ocHOBe
KOTOPBIX CO3/1aH CaiiT, bl OIyOaMKoBaHbI B raseTe "buonorus". ABTopamu caiita
npozenana oonplas padoTa o CUCTEMaTU3UPOBAHUIO FA3€THBIX CTATEH ¢ yU4ETOM

HIKOJIbHOM y4eOHOi nporpaMmsl o npeamety "buonorus”.

I~

http://ebio.ru/ - DnexTpoHHbIH yueOHUK «buonorus». CoaepKuT Bce pa3aesbl
O6uosioruu: 0OTaHUKY, 300J0THI0, AaHATOMHIO U (PU3UOJIOTHIO YEJIOBEKa, OCHOBBI
LUTOJIOTUU U TEHETUKH, SBOJIIOLIMOHHYIO TEOPHUIO M SKOJIOTHIO. MOXKeT ObITh
PEKOMEHI0BaH YYalUMCs JJIs1 CAMOCTOSITEIbHON paboTHI.

8. http://djvu-inf.narod.ru/ - anekTpoHHas OubIMOTEKA

http://biology.ru/index.php - Caiit siBnsieTcst InTepHeT — Bepcuelt yueOHOro Kypca Ha
KoMnakT-gaucke "Otkpeitas buonorus".
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