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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buonorus"  Ha ypoBHE CpeIHEro oOIIero
oOpaszoBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa OoT 29.12.2012 Ne 273-®d3 «O06
oOpaszoBanun B Poccuiickoit @eneparuny, ®PI'OC COO, Konnenuuu npenogaBaHus y4eOHOTO
npenMeta «buonorus» u OCHOBHBIX MOJIOKEHUH (hefepaibHON paboyeil mporpaMMbl BOCIIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble peaMeTsh». CoraacHo
nonoxeansM PI'OC COO npoduinpHble yyeOHBIE HPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISIFOTCA crocoboM auddepeHnnanuu oO0ydeHHUs Ha YpOBHE CPEAHETOo OOIIEro
00pa3oBaHus U MPU3BAHBI O0ECTICYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaXKIblidi U3
TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha MPHUOPUTETHOE pEIICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3AHHBIX C MpodopueHTanuen
0o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM O0O0JacTH HAy4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHne O IEIH U 3a1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €r0 CTPYKTYpUpOBaHHE IO pas3jieiiaM U Temawm,
pacrmpeziefieHue 1o KiiaccaM, peKOMEHAyeT MOCIe10BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa30BaHWUA,
Onarogaps yemy MpocMaTpUBaeTCs HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HaHUH, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHs], MPEACTaBIEHUNH O 3A0POBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OepeKHOro OTHOIIEHHUS K OKpY’Karolleld MpupoaHoil cpene. B mporpamme mo 6uonoruu takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpebdoBanuit ®I'OC
COO K m1aHupyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4YeHHUs U
B ()OPMHUPOBAaHUHN OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEILHOW NEATEILHOCTH OOYUYAIOMIMXCS TIO
OCBOCHMIO COJIEpXaHHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEIHEro OOIIero
o0OpazoBaHus.

VYuebublit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIaeT
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOleHne 3HaHui
00yyaroImuxcs 0 )HUBOM MPUPO/IE, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOM OMOJIOTHH, SMOPHOIOTUN
U OWOJIOTUM DPAa3BUTHSA, TCHETHUKH, CENEKIMH, OWOTEXHOJIOTHUH, SBOJIIONMOHHOTO YYECHUS U
HKOJIOTHH.

N3yuenue yuebHoro npeamera «bronorusi» Ha yriayOJeHHOM YpOBHE OPUEHTHMPOBAHO Ha
MOJTrOTOBKY 00yYaroIMUXCcs K MOCIEAYIOLEMY MOTYyYeHHIO OMOIOTHYECKOro 00pa30BaHus B By3ax
U OpraHu3alusgx CpelHero npogeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCTeMa OHOJOTMYECKUX 3HAHWUM, MOJYYEHHBIX MPH H3YyYEHHU OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHUA MOTy4arOT pa3BuUTHe. Tak, pacIIMPEHbl U YTIyOJIeHbI
OWoJIOTHYEeCKHe 3HAHHUSA O PACTEHUSX, KUBOTHBIX, TpUOax, OaKkTepHsx, OpraHU3Me YelOBeKa,
O0IMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
NPUKJIAJHOTO W TOMCKOBOTO XapakTepa, KOTOPhIE MOXXHO HWCIIONB30BAaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpogpeccun. BosmMoxkHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU ¢
COOTBETCTBYIOIIUMH 3HAHHUSMH, TIOJTYYCHHBIMA O0YUYaAIOMIMMUCS TIPY U3YYECHUH (H3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Ctpyktypa mporpamMmbl 1mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOJBl K M3yueHHIO Ouonoruu. COriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHHU3alluy,



SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydaroTCs OCHOBBI MOJICKYJIIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydYalomUXCsl MO OOTaHWKE, 300JIOTHH, aHATOMUU,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TIpPaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHbI MHUpa, 3HaHUH O CTPOEHHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISIIKM, OWOIeH03a, SKOCHCTEMBI, O BBLIAIOLINXCS
HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX HCCIICOBAHMUSIX B OMOJIOTWMHU, MPUKIAIHBIX acleKTax
Ouonornyeckux 3HaHWi. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca OOy4aromuxcs K OMOIOTUN
HapsIly CO 3HAYUTEIILHBIM 00bEMOM TEOPETUUECKOr0 MaTepuasa B COJEPKaHUU MPOTrpaMMBbl 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJIICHHS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoOBHE — OBJa/ICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allii JKUBBIX CHUCTEM
pa3HOro paHra u NpuoOpETeHHE YMEHUI NCIIOB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpeAenéHHON 00JacTH MPo(ecCHOHATBHON NEATEIIBPHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K
BBIOOPY YueOHOro 3aBeIeHuUs AJIsl MPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JocTmwkenne nenn u3ydeHus: yueObnoro npeamera «buonorus» Ha yriyOn€éHHOM ypoBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIMMHUCA CHUCTEMBbI  OHOJIOTMYECKUX  3HAHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTaBJISIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJIOTMUYECKUX CHCTEM (KJIETKA, OpraHu3M, IMOIYJALus, BUJ,
O6uoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOy4YaromMxcsi €  METOJAAMM  TO3HAHMUS  JKUBOM  NPHUPOABI:
UCCIIEI0OBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSPHOM M KI€TOYHOW OMOJIOTHH,
AMOPHUOJIOTUN M OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHU B JsabopaTopuu U B Ipupoie (HaOmoneHue, U3MEpEeHHeE,
HKCHEPUMEHT, MOIECTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIU3UPOBATh U
UCIOJIb30BaTh OMOIOTUYECKYIO HH(OPMAIIMIO; MOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/1Y pa3BUTHEM OMOJIOTHUH U COLIMATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU MTPOOIeMaMu 4eJI0OBEUECTBA; OLIEHUBATH ITOCIEICTBUS CBOCH IEATETLHOCTH IO
OTHONICHHIO K OKpY)Kalollel MNpUPOAHON cpene, COOCTBEHHOMY 30POBbIO M 370POBBIO
OKpY’KaIOIIMX JII0JIeil; 0OOCHOBBIBaTH M COOJIIOJATh MEpbl MPO(PUIAKTHUKY HH()EKIIMOHHBIX
3a00eBaHWi, MpaBWJia TIOBEJACHHUS B TPHUPOJE M oOecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYalMsIX MPUPOJHOIO M TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBHITHS B 00J1acTH OMOJIOTHH;

pa3BUTHE y O0YYAIOLIUXCS MHTEUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mMpoliecce
3HAKOMCTBA C BBIJAIOIIMMHMCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBaHUSIMH B OHOJIOTHH,
pelaeMbpIMH €10 IIpoOJeMaMy, METOJOJIOrHel OMOJOTHYECKOro HCCIeOBaHUs, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUM, pEleHUs] OHOJOTMYECKUX 33Jad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOMIMXCSl LIEHHOCTHOTO OTHOUIEHMs K JKMBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOM, TIe€HEeTHYECKOH



IPaMOTHOCTH, OOIIEH KyJbTYphl TOBEACHUS B TPUPOJEC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHre 00y4YarIUMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM TIPUPOIOIIOIH30BAHUT
(cobmoleHue TpaBWJ TOBEACHUS B TPUPOJE, OXPaHbl BHJOB, JKOCHCTEM, Owochepsl),
COXPaHEHHH COOCTBEHHOTO 3JIOPOBBS W 3JIOPOBbSI OKPYKAIONIMX JIOJCH (COONIOICHHUS Mep
npoduIaKTUKU 3a00JIeBaHM, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATSIIbHOCTH B UPE3BbIUAHHBIX
CUTYAIMSIX IPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE UCIIOJIb30BAHUS OMOJIOTHYECKIX
3HAHUM U YMEHUI B IOBCEIHEBHOM )KU3HH;

CO3/IaHUE YCJIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIWBHYaTbHON
00pa3oBaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAyomEeMYy HpopecCHOHATHLHOMY
CaMOOIIPENICIICHUIO, B COOTBETCTBUU C WHIWBUAYAIbHBIMA WHTEPECAMH W MOTPEOHOCTIMU
peruoHa.

OOmee YUCIIO YacoB, OTBEICHHBIX HA HM3YYCHHE OHMOJIOTMM Ha YIIIyOJCHHOM YPOBHE
cpennero oomiero oopazoBanus, cocrapisget 204 gaca: B 10 kinacce — 102 yaca (3 yaca B He/Ien0),
B 11 kmacce — 102 gaca (3 yaca B Helemio).

OT60p OpraHU3aIMOHHBIX (POPM, METOJIOB U CPEICTB O0YUEHUS OMOJIOTUHU OCYIIECTBIISICTCS
¢ y4€TOM crHelU(HUKH €ro COJCpKaHUs M HAIPABICHHOCTH HA MPOJIODKEHUE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeIbHBIM YCIIOBHEM TIPU OOYYCHHH OWOJIOTMH Ha YTIyOJIEHHOM YpPOBHE SIBIISICTCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKUX pador. Takxke ywacThe oOydarommxcs B
BBINOJIHEHUH IMIPOCKTHBIX U yU4EOHO-HUCCIIC0BATEILCKUAX Pa0OT, TEeMAaTHKA KOTOPBIX OMPEACIsIeTCs
YYHUTEJIEM Ha OCHOBE HMCIOIIUXCS MAaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCIIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl, BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonorndeckne Hayku M u3ydaemble UMHU npoOneMbl. DyHnaMeHTalIbHBIE, NPUKIAIAHBIE U
MOVMCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO351MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer u3ydeHus ounosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. [Iporeccsl, Mpoucxoasie B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymiectBoBaHus Marepuu. Hayku, usyyaromiye >KuBble CUCTEMBl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. Hynesas
runote3a. [IoHsaTHE BHIOOPKH U €€ J0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI HCKa)KEHUS PE3yJIbTaTOB IKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrMYeckne CUCTEMBI»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOU NMPUPOIBD, « CTpOEHHE )KUBOTHOM
KIIETKN», « TKaHW ’KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOIO OpraHu3May, «brnoreonenos»,
«buocdepay, «Metoabl U3ydeHUS KUBOU IPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IS IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YyUYEHUHU KUBBIX
CUCTEM.

Tema 3. brnosnorus KjieTku

Knetka — cTpykTypHO-(YHKIIMOHATbHAS €IWHULA >KMBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aroMoB, auddepeHImaibHoe eHTpudyrupoBaHue,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METONOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Bona u €€ ponp
KaK pacTBOPUTENS, pEareHTa, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPErYJISALUH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyunbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enxoB. buonorunueckue GpyHkiun 0enkoB. [lpuonut.

Yrnesoabl. MoHOCaxapuabl, JUcaxapy/ibl, OTUrocaxapuabl U moiucaxapu sl O0mwuii mian
CTpOCHUS M (PU3UKO-XMMHYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yriIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. bruonornyeckne Gpynkunu mumuaos. Oomue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JJTHK u PHK. Crtpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTuusl.
[Tpunuun xommuiementapHocTtH. I[lpaBmino Yapradga. Crpykrypa JIHK — nBoitHas crimpaiis.
Mecronaxoxnaenue u 6nonorndeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenune moinekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (YHKUMHM B KieTke. /pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMOXMMHYECKHE M OMO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomounekyn. Mooerupoganue cmpykmypol u QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HenpupoOHbLX AHA0208.

JleMoHCTpanuu

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

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «BemiectBa B cocraBe OpraHusMoBy», «CTpoeHHE MOJEKYyJbl Oelkay,
«CTpyKTYpbl OENKOBOW MOJEKyIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHe MOJIeKyIl
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHHE.

JladopaTopnasi padora «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEAKIIHIN».

JlabopaTopnas padora «lccienoBanne HyKJIEMHOBBIX KHCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u GyHKINH KICTKH

Tunsl KIETOK: 3yKapHOTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(DyHKIMOHAJIbHBIC
00pa3oBaHUS KIETKH.



CtpoeHne mNpoKapuoTHUECKOW KieTku. Kierounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CTPOCHUS TeTepoTpoHOI U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMmOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3usi), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). [lomynponurnaemocts mMemOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa v QyHKINN KJIETOYHON CTEHKU pacTEHUH, rprOoB.

Huronnazma. Ilutozons. urockener. [IBwkenue nutoriazmbl. OpraHoOWAbl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyIyma. Mexanuzm Hanpasienus Oenxoe ¢ OIIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii petukynyMm. CekperopHas pynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KileTok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHJApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE ILIACTH[IBI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIMH HEMEMOpPaHHBIX OPraHOHUIOB
KIeTKku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHEe U [BUKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHUE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacmonokeHHEe XpOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpomaTHHa — TMCTOHBL. /Junamuxa s0epHol
o0bonouku 6 mumose. floepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHne MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoCHUS KIETOK PA3TMIHBIX OPTaHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JICIUIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHnne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NMpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIecKoe
obecrieuenue kieTku: npespamieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKkTep
peakuuii kKieToyHoro Metabonuszma. @epMeHThI, UX CTPOECHHUE, CBOMCTBA M MEXaHHU3M JICHCTBHSL.



Kodepmentsl. OTnnuns pepMEeHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTOpHI U
OeNKU-MHTHOUTOPBl.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IM4HbIX
(hakTopoB.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCEHHbIU U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbix GakTOpoB Ha CKOPOCTh (hoTocHHTE3a. 3HaueHue (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro obmeHa. I[loAroToBUTENBHBINA ATam.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

Bbuonoruueckoe OKHCICHHE, WM KIETOYHOE JbIXaHHe. Poib MUTOXOHIpPUI B IpoIeccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue gepMeHTay, «XeMOCHHTE3Y.

ObopyoBaH#e: CBETOBON MHUKPOCKOII, 000PY/I0BaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHnas padora «/I3ydeHune kaTaauTHUECKON aKTUBHOCTH (PepMEHTOB (Ha pUMepe
aMUJIa3bl WK KaTaaasbl)y.

JladopaTtopnasi pabdora «l3yueHue (QepMEHTAaTUBHOTO pACIICIJICHUS TEePOKCU/IA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

Jla6opaTopnasi pabora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW WHQopManuu. ['eHeTHueckuil Kon, €ero CBOWCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. [puHmmne! TpaHCKpUNImMu: KOMITJIEMEHTapHOCTS,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT U
9YKapHOT. Perynsius akTHBHOCTH T€HOB Y TpokapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul eenos. Perymsiys 0OMEHHBIX MpoIieccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HeknieTouHble (OPMBI JKU3HU M OOJUTaTHBIE Tapa3uThl. CTPOCHHE TPOCTHIX U
CIIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a00eBaHus 4enoBeka, xKuBOTHbIX, pacteHuid. CITN ]I, COVID-19, connanbubie
U METUIIMHCKHE TIPOOIEMBI.



Buoungopmamuxa: unmeepayus u ananusz 6orvuux maccusos («bigdatay) cmpykmyproix
buonozuueckux oannvix. Hanomexnonozuu 6 6uonozuu u meouyune. Ilpoecpammupyemvle pynxkyuu
benxos. Cnocodbvl 0ocmasku 1eKapcma.

JleMoOHCTpanuu

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

Tabmuer u  cxembl:  «buocuHTes Oenka», «leHeTmueckwii kom», «Bupycem,
«baxTepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Krnerounsnii nmuki, ero mepwoisl u perymsmus. MaTepdaza u mmuro3. OcobeHHOCTH
npoleccoB, nporexarouux B uHtepgdase. I[loaroroska kierku k penenuto. Ilpecunrerndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIBI
uHTep(dasbl.

Marpuunsiii  cunre3 JHK —  permmumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTApHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. Teromepsl 1 TenoMepasa. XpoOMOCOMHBII
Ha0Op KJIETKU — KapuoTul. [MIIOMAHBIM U ramiougHblii HabOpbl XpoMocoM. ['oMosoruuHble
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHUTO3a M NPOUCXOJALIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3a.

Perynauus mMutoTHMUeckoro umkia kietku. [Iporpammupyemast kierouHas rubenp —
aronTo3.

Knerounoe sapo, XpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oupgepenyupoexu, cmapenus u 2ubenu knemox. «Lugpposas knemka» — buoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmuupbl u cxembl: «KU3HEHHBIM LUK KIeTKW», «MuT03», «CTpoeHHE XpPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpoOIpenaparsl: «MHTO3 B KIETKaX KOpelIKa
TyKay.

JlabopaTopnasi pabora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas pa6ora «HaOnronenne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pa3sHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTucTsl. KogoHuanbHbie
OpraHU3MBl.

B3anMocBsA3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pacoIOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJI0BeKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEIUHUTENbHAS,
MblIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMI U pacloyioKeHHs] TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Omnopa tena oprann3moB. Kapkac pactennii. CkeseTbl OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHYTpeHHMH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.



JIBukeHre OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHMYHOE. J[BM)KEHHE MHOIOKJIETOUHBIX pPACTEHUMN: TPONM3MblI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranusmos. Ilormomenre BOAbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILIEBAPEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
skenesbl. [InimeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue >xuBoTHBIX. uddy3us ra3oB uepe3
noBEepXHOCTh KJeTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTH. JKaOepHoe W Jn€royHoe
JpIXaHue. JlpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHash cuUcTEMa 4YelloBeKa. MexaHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBbl MO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepaua u e€ perysiusi.

Beinenenne y opranusmoB. Beigenenwe y pacteHuil. BbineneHue 'y KUBOTHBIX.
CoxkpaturtenbHble Bakyosau. Opransl BbaeneHus. OUibTpanusi, CeKpeLus 1 00paTHOE BCAChIBAaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeieHHUs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIIEJIUTENIbHON cucTeMaMu. BbijeneHue y MO3BOHOYHBIX J>KUBOTHBIX M 4yesioBeka. lloukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y 0JIHOKJIETOYHBIX OpraHu3MoB. Ciopbl OaKTepuil U LUCTHI
MpOCTEUIINX. 3almTa y MHOTOKIETOUHbIX pacTteHuid. Kyrtukyna. CpencrtBa nacCUBHOM U
XUMHYECKOMW 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3Hed. VMMmyHHast cuctema uenoBeka. KileTOuHbBII W TyMOpaJIbHbII HMMYHMTET.
Bpoxnéuuplii W NpHOOpPETEHHBIM  crienUpHUUEecKUil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. Bepner, C. ToneraBa). Bocnanutenbabie OTBETHI
opranu3MoB. Poisib BpO:KIEHHOr0 MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs W perynsiuus y OpraHu3MoB. Pa3apaXxumMocTb y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxuMocTe M peryisauus y pacTeHuil. PocToBele BemecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisaius y >KUBOTHBIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTneisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexc u pedaextopHas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.

['ymMopanbHasi peryisnuss M SHIOKPHUHHAs CUCTEMA JXKMBOTHBIX M uesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBue TrOpMOHOB. B3anmMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpanun

IToprper: U. I1. I1aBnoB.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«bakrepum», «lIpocreiimmey, «OpraHel LBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHUW pacTeHHI»,
«KopueBbie cuctembl», «Ctpoenue credias», «CTpoeHHe ITHCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4yenmoBeka», «llumeBapurenbHas cucrteMa», «KpoBeHOCHas cHCTEMay,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplueyHas cucTeMay,
«BpraenurenpHas cucreMa», «OHIOKpUHHAsA cuctema», «CtpoeHue Mblmnb, «MMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOUYHBIX



KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHe IIaHapun», «BHYTpeHHEE CTPOCHHE T0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepHasg cucrema nrTun», «HepBHas cuctemMa MIIEKONMTAIOMIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHuE [yl IEMOHCTPALMU TIOYBEHHOI'O U BO3YLITHOTI'O MUTaHUS PACTEHUH, pacllenIeHUs
Kpaxmasia ¥ OeJKOB Moj AeUCTBHEM (EpMEHTOB, 000pyIOBaHHE ISl AEMOHCTPALIUU OMBITOB 110
U3MEPEHUI0 JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX JBHKEHUH, MOJEIN
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIHS, (parMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTku, nmiau ramersl. Meno3. Cragun Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiiieBoe pazputue. 'amerorenes y ;xuBoTHbIX. [1osioBeie sxene3bl. OOpa3oBaHue
Y Pa3BUTHE NOJIOBBIX KIeTOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHUOIOrus — HayKa O pa3BUTHH
opranusMoB. Mopghozcenes — o0na uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
mooenu mopgoeenesza. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpobienue.
Tunsl apobnenus. /Jemepmunupogannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMHUTAIOMIKX. 3apOJIbIIIEBbIE JIUCTKU (TaCTPYJISLM).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE dacTel
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS MHYKIUS ). 3aKJ1aJIKa JIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOAEUCTBUI reHoB. BiusHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPY’KAIOLIEH cpeabl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI nepuoa. IlpsMoe u Hempsmoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl PEryIsIUU pOCTa KUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHAIBHOTO Pa3BUTHS y JKUBOTHBIX M 4enoBeka. Ilepunonbl OHTOreHe3a 4YeoBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHuoxenue u pazsuthe pacteHuil. [lamerodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. OO6pazoBaHue CIIOp B MpoIiecce Meio3a. ['Tamerorenes y pacrennii. Omio10TBOPEHHUE U
pa3BUTHE DPACTUTEIBHBIX OPraHuW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y LBETKOBBIX PAacCTEHUU.
OO6pa3oBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBbl PeTyJIILIUYA OHTOT€HE3a Y PAaCTEHUI U KUBOTHBIX.

JleMoOHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXeHnE XJIaMHIOMOHaAb», «Pa3mMHOXeHME »3BrieHbl», «Pa3MHOXEHHE THAPBDY,
«Meiios», «Xpomocombly, «['amerorenes», «CTpoeHHE SHUUEKIETKH W CIEpMaTO30UIa»,
«OCHOBHBIE CTaiuU OHTOreHe3ay, «[Ipsmoe u HenpsMoe pazBuTHe», «Pa3BuTHE MaliCKOT0 KyKay,



«Pa3Butne capanum», «Pa3zButue InArymku», «JIBoilHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJIBbHBIX M JIBYJOJBHBIX PAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOI KanycTb», <) KU3HEHHBIN UK MXa», < KU3HEHHBIA UKJI TAOPOTHUKAY, < KU3HEHHBIN
LUKJI COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpernapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHHe CTPOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsiBlIieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTropHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropust craHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butiu renetrku. Padotst H. K. Konbsiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, aJbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOJIOTHUECKUI, MOJIEKYIIPHO-TEHETUIECKUN.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKI, «CXEeMBI CKPEITUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemirBanue. [lepBrliit 3axkoH MeHenst — 3aK0H eAMHO00pa3usi THOPUI0B
nepBoro nokoJienus. [Ipasuino nomuHUpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerICHHs
npu3HakoB. lluTojormdeckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ HIOTE€3a YHCTOTHI
ramer.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep  HaclIEOBAHMS.
Pacmienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclieJ0BaHue
T€HOB, HAPYLICHUE CLEIUICHUS MEXy TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIPENENICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBL. ['OMOTamMeTHBI M TeTeporaMeTHBIM NOJI. ['eHeTnyeckass CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHoOXecTBEeHHbIN auienu3M. B3auMopeilcTBue HeayuleNbHBIX TE€HOB. KoMIIEeMEeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKxke
(U3HOTIOTHYECKHUX MTPOIIECCOB, TOBEJACHUS M KOTHUTHBHBIX (QYHKIHH. [ eHETHIeCKe MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMapasuT» M «XO35SUH — MUKPOOHOMY).
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK U OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOU 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «Hemnonnoe noMmunupoBanue», «ClenieHHOE HAaclleJOBaHUE



MPU3HAKOB y Ipo3oduishy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quis,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaeincTBue reHoB.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IMHO00paszus ruOpuioB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CLUEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckas padora «l3yuyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas paGora «V3yyeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue reHoTuna M cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPHU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIU(DUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

['enotunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYUBOCTU. POy KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpEJIeNIax OJHOTO BU/IA.

MyTainmonHass HW3MEHYMBOCTb. BHbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUUMPOBAHHBIE MYTalMH. SIIepHBIE U IUTOILIA3MATHYECKUE MYyTalluu.
Comaruueckne W MOJOBble MyTauud. [IpuynHBI BO3HUKHOBEHMS MyTanuil. MyTareHsl U UX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuel U cxembl: «Buasl HW3MEHUHMBOCTHY, «Moau(UKaIMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenney, «I eneTndeckue 3a001eBaHus
yesnoBekay, « Buapl myranuin.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(poTorpadun) KUBOTHBIX C pa3TMUYHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lccinemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
M3MEHUYUBOCTH. [IocTpOoeHNE BapUALIMOHHOTO PsAJla U BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenmoBeka. MexayHapoJHas MNporpaMma HCCIEAOBAaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl U3Y4YeHHUS] TEHETUKHU YETIOBEKAa: TeHEAIOTUUECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTHYeCKuid. COBPEMEHHOE OMpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ nmoMoibio [11{P-
ananm3a. HacneacTBennbie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApacOIOKEHHOCThIO. 3HAUEHHWE MEAMIIMHCKONM TE€HETUKH B
MPEAOTBPAIIEHUH W JICUCHUHM TEHETHYECKUX 3a00jeBaHUN demoBeKa. MeanKO-TeHEeTHUeCKOoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHYECKOr0 Ipy3a». DTUUECKUE aCIEKThI
MCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun udenoBeka», «MeToabpl U3yUeHUS] T€HETUKH 4YEJIOBEKay,
«I'enernueckre 3a00I€BaHUS YEIOBEKAY.

IIpakTnyeckas padbora «CocTaBjIeHHE U aHAJIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeleKIus. 3apOoXKICHHUE CEEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mporCcX0XKAEHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexumn
B CO3/IaHMH COPTOB PACTEHUH U OPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pANOB B HaciueACTBEHHOM m3MmeHuMBocTH H. M. BaBuiioBa, ero 3HadueHue I CEIEKIIMOHHOU
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBUIyaJIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpousBoautTesneil mo motoMctBy. OTOop Mo
TEHOTUITY C MIOMOILBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIU3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CEJNEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp30BaHne reHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK mis nomydenus
MCXOJIHOTO MaTepuaa Jijisi CEJIeKIUU.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuanzanus. bBIM3KopoacTBEHHOE
CKpellrMBaHue, Wik UHOpUuauHT. HepoacTBeHHOE CKpelrBanue, Win ayTopuaunr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKIUd pAcTeHU U
KUBOTHBIX. «3€1EHas peoIoOYUsLY.

CoxpaHeHHe M H3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M MX JIUKHUX
poauyel A co3qaHusl HOBBIX COPTOB M T'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoeli u
nepcneKmueHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpanenxko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpbl MPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKLUWY,
«Otnanénnas rubpuan3anus», « MyTareaes.

JlabopaTopnasi pabdora «/3ydeHne cOpPTOB KyJbTYypHBIX PACTEHMH M NOPOJ TOMAIIHUX
KUBOTHBIX».

JlabopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui.

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHUS CENEeKIIUN PAacTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O IIEHTPa)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsI O0UO0JIOTUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTUKa. TpaauluoHHas OWOTEeXHOJOrus: XjeOoreueHue,
MOJIyYeHHE KUCIOMOJOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKTHI
MUKpOOHOJIOTHYeCKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.



Co3anue TEXHONOTMM M MHCTPYMCHTOB  LIEJICHANPAaBICHHOTO  W3MEHEHHS U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO IOJyYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAIIUX
HE BCTpEYaroIuecs B IPUPoJie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeTonsl KyibTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comartudeckuid smOpuoreHes. Vcmnosb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIIaHTaUU P KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANILHO20 — PASMHONCEHUS.
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHasl MH)KEeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHHUE
pekomOunantubix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TI'€HHOU
WHKEHEPUH.

Menmununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITLP-nuarnocTuxka.
MeTaboI0oMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 310poBbs. Mcnonabp30BaHue CTBOJIOBBIX KiIeTOK. TaprerHas Tepamnus paka. 3D-Onounnxenepus
JUIs pa3paboTKH PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHU KOMITJICKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTMH TPEXMEpPHOro OMONpPHUHTUHrA U ckadoIauHra A pelieHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECleYeHHss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuubt u  cxembl: «Mcnoiab3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «Kitlerounas nHxeHepus», «I eHHass HHKEHEPUsD).

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayueHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKeKkypenst «brnoTexHosorus — BaxkHeas Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIUOHHBIX NPeACTABIEeHUA B OHOJIOTHHI

OpomonmonHas teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
Y Hay4Has aearenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3BodMonMM BuAoB 1no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
pPa3MHOXKEHUS OPraHU3MOB, HAacJeJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopus HBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbix
cyuiects (1o Jlamapky)», «MexaHu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y paCTEHHH 1 )KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nytemectBust Y. Jlapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHUE», «[lopossl romybeii», «MHOroo6pasue KyJIbTypHBIX (GopM
KanycTel», «lIlopoabl noMalHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (1o Y.



HapBuny)», «CxeMa COOTHOLIEHHUS JBIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE TOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIMS U €€ pe3yJabTaThl

[Tomynsimust Kak 3naeMEeHTapHas eAuHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyJssiuil. 3menenue reHooH1a MOMyJISINH KaK
3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOpPHI (IBMDKYIIME CHJIBI) JBOJIONMHM. MyYTalMOHHBIA TpoIecc.
Komb6unarusHas u3mMmeHunBOCTh. [peii reHoB — cirydaiiHble HEHANpPaBICHHbIE U3MEHEHUS YaCTOT
aeneid B monynsanusax. Jddext ocHoBarens. Ipgpexm dOymuviiounozo eoprviuxa. CHudiceHue
2eHeMmuU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilpossnenue sghghexma Opetigha cenos 6
oonvwux u Manelx nonyiayuax. Mwurpamuu. M3onsamus  momynAuuili:  reorpaduveckas
(mpocTpaHCTBEHHAas ), OrooTHYecKas (PEnpoyKTUBHA).

EcrectBennblii oT1O00p — Hampaistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYIIUH, CTAaOWIM3UPYIOLIUH, pa3pbiBatomuii (au3pyntuBHbii). [lonoBoit otOop.
Bo3HHMKHOBEHME U HBOJIIOLIKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOAIBOIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uaroanantanuu. [IpuMeps! mprcrnocooIeHuid y
OpraHu3MoB:  MopQoioruueckue, GU3HOIOTHYECKHUE, OUOXMMUYECKUE, I[OBEJACHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHue Kak pe3yibTaT MHKPOIBOJIOIHH.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. Ilytm u cnocoObl BHI000pa3OBaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(monumonauzauus, rudpuausanus). JJIMTenbHOCTh BOIIOUOHHBIX TPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BomtonmoHHON Ouonoruu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U MX XO03sieB. MexXaHHM3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

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

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYHUBOCTbY, «[lomynsuonHas CTpyKTypa BUIay,
«Cxema mposiBneHMs 3akoHa Xapau—BaiinOepra», «JIBuKyliue CHIIBI  3BOJIOLUNY,
«OKoJOTHYeCKass M30JSIIMs MOMYJSAIMiA ceBaHCKOM (dopenny», «I['eorpaduueckas H30IALUA
JMCTBEHHUIIBI CUOUPCKOM M JTMCTBEHHUIIB! Jaypckoil», «IlonmynsinuoHHbIE BOJHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBAHHUEY, «HaycTpranbHbId MEJIAaHU3M», «KuBbIe HACKOIIaEMBIEY,
«IToKpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpemympexnaromias okpacka >XHBOTHBIX»,
«®Dusnonoruueckue agantauumny, «lIpucrnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kpurtepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buaa B npupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00Opa3oBaHHE TpEX  BUIOB  JIAHABIIICH»,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHJOB CHHHULY, «llomummonasl pactenuii», «KamyctHo-
peneyHslid THOPUIY.

Ob6opynoBanue: repdapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUI] U 3Bepel ¢
IpUMepaMHu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yyyenna NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padota «BrisiBlIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUA.

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

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpos3Bosouus U eé pe3yabTaThbl



Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Meronsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I'oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYeCKHe, OHOXMMUYECKHMEe ¢  MAaTeMaTH4YeCKHe METOJAbl  HM3YyUCHHsS  HBOJIOIHH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTallU1 U 3BOJIIOLIMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH.  [lpunyun  cmeuvl  YyHKYUI.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JdemoHcTpaunu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl u cxembl: «PUIOreHETUYECKUM Psil JIOIAAN», «APXEONTEPUKC», «3Bepo3yOble
suieps», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBLHOIO
Pa3BUTHUSI TO3BOHOYHBIX KUBOTHBIX», «] OMOJIOrMUHbIE U aHAJIOTUYHBIE OPTraHb», «PyIuMEeHTH»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpbl 4YEJIOBEKa M IIMMIIAH3e», «[JIaBHblEe HampaBJIEHUS
ABOJIIOLIUNY, «O0I1IE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHMSI O 3apOXKACHUU JKU3HMU (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muitepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHoMepoB. KoalnepBaTHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OynboHa JIx. XonneilHa, reHernyeckas rumnoresa [
Ménnepa. Pu6o3umsi (T. Uek) u runotesa «mupa PHK» V. 'mnbepra. @opmupoBanne meMOopaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lckomaeMble OpPraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAass M a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUECcKast IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HauanpHble sTanbl oprannyeckoil sBosonuu. IlosiBieHne U 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3sKocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOIIEHKM KaK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHrue sykapuoT (cHUMOMOreHe3). DBOJIIOIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrennii Ha cyury. [losiBneHrne CHOpOBBIX pACTEHMI U 3aBOE€BAHKE NMH CyIlIH. CeMEeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIONMS MTO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOuii 1 penTuiIui.



[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXeH, MPOTEPO30H, MaIe030i, ME3030i,
KaifHO30#. O011ast XapaKTepUCTHKA KJIMMaTa U re0JI0rHYecKux npoueccos. [losiBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHus OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHndeckoro mupa. [IpuHIUIBI KIaccHPUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIITBI OPraHU3MOB.

JleMoOHCTpanuu

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

Tabmune! u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3Ortansl HeopraHMuecKkon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema 00pa3oBaHMsI DYKApUOT IMyTEM cUMOMOreHe3ay, « CrucreMa sKkuBoi pupoab, «CTpoeHne
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOGUTEY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHoroknerounsie Bojgopociam», «Mxwm», «l[lanopoTHukn», «['0JJOCEMEHHBIE PACTECHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApPoMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey», «Kumeunononocrusie», «llnockue yepBn», «UneHUCTOHOTHEY,
«Pp10B», «3emHOBOHBIE», «IIpecmbikarommecs», «lltunpy, «Muekonuratoniue», «Pa3purue
JKU3HU B apXeUCKOH dpe», «Pa3BUTHE XKHU3HU B INPOTEPO3OMCKOU 3pe», «PasBurHe XHU3HU B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «PazBuTHe )KU3HU B KAaHHO30MCKOM
ape», «CoBpeMEeHHas CUCTEMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repOapuu pacTeHUH pPa3NTUYHBIX OTIEJIOB, KOJJIEKIWHA HACEKOMBIX,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL U 3Bepei, KOJIEKIUU OKAMEHEIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu mno
M3YUYEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(eper.

JladbopaTtopHasi pabora «/3ydyeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «3yueHre 0COOEHHOCTEH CTPOCHHUS PACTEHUI Pa3HBIX OTICIIOBY.

IIpakTuyeckas padora «3yuenne ocoOOEHHOCTEN CTPOEHNUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONOJIOrUM. MeTo 1l aHTPOIOJIOTHUH.

CraHOBIIEHHE NPEJICTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenuruosHbie BO33pEHHUS.
CoBpeMeHHbBIC HAyYHBIE TEOPUH.

CxoactBo uenoBeka ¢ KUBOTHbIMU. (CuHcTeMaTHyeckoe TOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOP(]OIOrHUecKue,
AMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHUYECKHEe, TMOBeAeHUecKne. OTINuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE W KOMILJIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JIBukyuiue cuiibl ((akTopbl) aHTPOIIOTeHEe3a: OUoornyeckre, conranbHbie. COOTHOLICHHE
OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa U aHTpoOIIOreHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsiH U TIOJeH. ABCTPAIONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBJICHHUS Opyauil Tpyna. UemoBek
IPSIMOXOJISAIINI W TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —



001munii MpeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YeJIOBEKa Pa3yMHOTro. YenoBeK HeaHIepTaIbCKUI
KAaK BHJI JIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THUIIA, JNEHUCOBCKUMI
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

OBOJIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBII OTOOp B MONYJSALUAX YEJIOBEKA.
MyTanuonHsli npouecc u nonumop¢usM. IlonmynsuroHHbIe BOJIHBL, Apeid reHoB, Murpanus u
«a(h ekt ocHOBaTENS» B MOMYJISIIHUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBAaTOpHUAJIbHAS]), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJIeHUs 4YeJloBeKa 1Mo IuiaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco61eHHOCTh YelloBEKa K Pa3HbIM YCIOBUSAM OKpY KaroIen
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
YeJI0BEKa.

MexaucuuiuinHapaele  MeTolapl B (pu3nueckod (OMOJIOrMuYecKoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  MCCIeAOBaHMA ~ IPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIHOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannmn

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

Tabmuubl u  cxembl: «Meronpl aHTponosiorun», «['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOrEHe3a», «ODBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenbiii», «HenoBek npsIMOXOIAIIMiD», «/leHuCOBCKHI uenoBexk»
«Heanpepransup», «KpomanboHusl», «llpenkm denoBeka», «OTambl BOIIOLUU YEIOBEKAY,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMeTOB MaTepUallbHOW KyJIbTyphl IIPEIKOB
YyeJoBeKa, penpoaykuuu (hotorpadun) KapTHH ¢ MUGDOIOTHISCKUMU U OUOICHCKUMHU CIOKETaMU
INPOMCXOXKACHUS YeJoBeKa, (oTorpapuu HaxOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIeT
YyeJloBeKa, MOJIETb Yeperna 4eloBeKa M yeperna LIMMIaH3€, MOJEeNb KUCTH 4YeJoBeKa U KHUCTU
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YelIoBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOTHYECKUX aanTalui YeTOBEKaY.

Tema 6. IKos10rHs1 — HAYKA 0 B3AaMMOOTHOLLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kawoei cpenoi

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Metonsl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karollleil Cpebl: JIOKAIbHBIH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM U1 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIoBEYeCTBA C MNpUponod. POpMHpOBaHME SKOJOTUYECKOM KYJIBTYphl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl skogorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA



Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jeuctBus. Kiaccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJOTHUECKHi (akTop. JleiicTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHaJIbHas poiib cBeTa. @oTonepuoansm.

Temmeparypa Kak skonoruyeckuii Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHHd K MOIAECPKAHUIO
BojHOro Oananca. Knaccudukauus pacteHuid mo oTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJTNIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOWTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUM: JaepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCATN3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIECTBOBAHHS
OpraHu3MoOB B cpesie oouTanus. [[puHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanun

Tabmuupl 1 cxembl: «IKojoruyeckue (akTopb», «CBETOBOM CIEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLIEHUIO K CBETY», « TeII0OKpOBHBIE JKNBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHHsle GOpMBbI pacTeHUI», « K13HEeHHbIE (POPMBI JKUBOTHBIX),
«9JKocuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemu nurtanusy,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumo1osy, «Kommencanusmy».

OOGopynoBanue: repbapuu pPACTEeHHH W >KUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapHUM  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJIJIEKIMH TETUI0NI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX paCTEHUH,
yyyesna MTULl U 3Bepel, repbapuu pacTeHHi, OTHOcAIUXCS K Turpoduram, kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHHUs JaHHBIX T'PYIII, KOJJIEKIIUH KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax, TrepObapuM M KOJJIEKUMHM pacTeHUM W JKUBOTHBIX, OOJAJalOIIUX YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUM KH3HH, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOLIUX B
Pa3INYHBIX OMOTHMYECKUX B3aUMOJICHCTBUSAX.

JladopaTopHasi padora «BrisiBiIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTtopnass padora «BbIsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

JlaGopaTtopnass padora «AHaToMHyYecKHMe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUN.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsauus kak Ouoioruyeckas cUcTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTMH BHIIOB B



(bopMUPOBAHNUY MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISAINH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0JIOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyssiiuu. OLeHKa YUCIEHHOCTH MOmyJsuuu. JuHamuka
NONYJIALMY U €€ perysanusa. buornueckuil noreHuuan nonyaauuu. MoaenupoBaHue JUHaAMUKU
nomyssinuu. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpusble BbDKUBaHMs. Perynsanus
YHUCIIEHHOCTU TMOIMYJISIUA: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl s3kosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BuIpl M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpAlUil JKUBOTHBIX. buosornyeckue uWHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabGmuubl 1 cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKHU oMy sy, «[IpocTpaHcTBeHHas
CTpPYKTypa mnonyisinun», «Bo3pactHble mnupamuasl nomyiasiuumn», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopenb skonmornueckord Humm J[x. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus cood1mecTB. IKOJOrHYeCKHe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBSi3u MEXIy OpraHU3MamH B
OuoleHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHANbHBIE OJOKU
OpraHU3MOB B 3KOCUCTEME: MNPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10ku 3kocucTeM. [10UBBI U HUIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK S3HEPTUU B SKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3K0ocucTeMBl. broMacca u nmpoaykuus. DKOJIOTNYECKUE TUPAMHU/IBI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCMM M HX
OpUYMHBL. AHTPOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
Drocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexnay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sgpghexma u 6udo6-30ughuxamopos (kirouesvix 6ud08) 8 PyHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEXKHBIMH IKOCHCTEMaMH. Y CTOWYMBOCTH
OpraHW3MOB, TMOMYJSIMUHA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJN02UUECKO20



HOPMUPOBAHUS AHMPONO2EHHO20 6030euicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOHHOroO Jeca», «DyHKIMOHAJIBHBIE TPYNIBl OPraHU3MOB B JKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOMIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa YHCce», « IKOIOTHYeCcKas nmupamMuia OnomMaccen», « IKOJIOTHUECKas
nupamujia sHepruny», «OdpazoBanue 0osnota», «[lepBuunas cykueccus», « BocctanoBnenue neca
1ocJyIe moXkapay, « IKOCUCTeEMa 03epay, «ATpoueHo03», «KpyroBopoT BemecTB U NOTOK SHEPTHH B
arpoiieHose», «[Ipumepsl ypOosakocuctemy.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIIUH HACEKOMBIX, dydella NTHUI] U 3BEpEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOooIKOCHCTEMBD».

JlabopaTopnasi pabora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX 9KOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€po, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — olmennanerapHas o06ojgouka 3eMiH, TZie CYIIECTBYeT WJIM CYIIECTBOBAala
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocheprsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OroreoXMMHYECKHEe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTD iBIIeHUH B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa 1 QyHKIUS )KUBBIX CHCTEM, OIIEHKA HX PECYPCHOTO TOTEHIINATA M OHOCHEPHBIX
(byHKUIHH.

JleMoHCTpanun

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

Tabmuue! u cxemsl: «I'eochepr 3emnn», «Kpyrosoport azora B nmpupone», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoTt Bozsl B IPUPOJE»,
«OcHoBHBIE OMOMBI cytny, «Knumatudeckue nosca 3emimny», « Tyaapay, «Taitray, «CMmeniaHHbIH
aecy, «lllupokonurcTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTeinsay, « Tponudeckuit ecy.

OGopynoBanue: repOapuul paCTeHU pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3meiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsa3HeHne BOAHOM cpebl. OXpaHa BOIHBIX
pecypcos. Paszpymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENBHBIN U AKUBOTHBIA MUp. OXpaHa pacTUTEIHHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPHHIMIBI OXpaHbl Tpuponsl. KpacHeie kaurH. Oco6o
oxpansiemble nnpupoansie Teppuropun (OOIIT). borannueckue caabl U 300J0THUECKUE MTAPKH.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOABI. PanmonansHOE
IOPUPOJIONIONIB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emuu. OOmume
3aKOHOMEPHOCTH TII00aJTBHBIX IKOJOTHUECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE MOCIIE/ICTBUSI.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOI



anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhole ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHQGOPpMAyuu no COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocoboos 6opbobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHuvIx 9KOCUCeM.
JdemMoHCcTpaunu
Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHue THIpochepbD»,
«3arps3HeHue no4Bbh», «I[lapHUKOBBIA 3P PerT», «Oc000 OXpaHsIeMbIe TPUPOIHBIE TEPPUTOPHUI,
«Mopenu ynpaBisieMoro MUpay.
O6opynoBanue: ¢potorpaduu oxXpaHseMbIX PACTCHHUH U KUBOTHBIX KpacHoi kaurn Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTtpykType JTUYHOCTHBIX PE3yJbTATOB OCBOEHHUS MPOTPAMMBbI 1O OMOJOTUU BBIJCICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXJIeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICTIOBBIMM  YCTaHOBKaMH, TNPHUCYLIIUMU CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMHU MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUs, OEpPEeKHOr0  OTHOIIGHUS K  KYJIbTYPHOMY  HAacleldi0 H  TPAJAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus» MomKHBI OTpakaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIui, MO3UTHUBHBIX BHYTPEHHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE pean3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIIMH  OOyYarOIIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaKEHUE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YUCOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE yYHTBHIBATh B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS Y4YEOHBIX,
MO3HABATENIPHBIX W HCCIIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIITOHEHTOB MPH 00CYX JACHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOU JIEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHUS K
CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH mnepe] PoaMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYpY, IPOIIIOE M HACTOsIIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IECHHOCTHOE OTHOIIECHHE K MPUPOAHOMY HACIEAMIO U MAMSITHUKAM IIPUPOIBI, TOCTIKCHHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJl POCCHUCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMaHHUA 3HA4YCHUs OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 O0IIECTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IIEGHHOCTEH POCCHICKOTO HAPOAA;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYALUIO U IPUHIMATh OCO3HAHHbIE PEIICHHs, ODUCHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJ1a B IOCTPOCHHE YCTOHYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJHUTEISIM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHUS IEHHOCTEH CeMEWHOW )KU3HU B COOTBETCTBUH C TPaIUIMAMU Hapo 0B Poccuu;

4) 3cTeTHYECKOIr0 BOCIMTAHUS:

JCTETHYECKOE OTHOIIECHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

NOHMMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBYSI )KMBOH MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
Ka4ecTBa TBOPUYECKOI TMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (OPMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOIMOHAIBHOIO 0J1ar0MOJIyYHsI:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
COOJTI0/IeHNEe TUTUEHUYECKUX MPAaBWI U HOPM, COAJTaHCHPOBAHHBIN PEXUM 3aHITUH M OT/ABIXA,
peryisipHass (u3UYecKas aKTUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HHU JIOJIEH;

OCO3HAHHE TOCJEICTBUA W HENPHUSTHS BPEIHBIX TPUBBIUEK (YHOTPEOJCHUS alKOTOIs,
HapKOTHKOB, KypeHHs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00He;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTHYECKON M COIIMATILHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSATENIBHO BBIMOIHATh TAKYIO 1€ATEIbHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUpPOAE KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0eM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTUW 3HAHHUS U YMEHHUS
IpU pEIIeHUH MpoOsieM, CBA3aHHBIX C PAIlMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIIO/ICHHE
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH mpoOaeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IMBWJIM3AIMA: 00SCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJIeM U 00ecreueHus nepexoaa K yCTOMWYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJITIOUYEHHS HA OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOMIMXCS JaHHBIX C LEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIHOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajIbHbIE
yueOHble JieiicTBUs (MO3HaBaTelbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIE), 00eCIeUnBaIOIINe
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIuXcs;
CIIOCOOHOCTh 00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCAJbHble Yy4yeOHble AEHCTBUS B IO3HABATEIBHOH H
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe IeHCTBUS, COBMECTHAS I€ATEIBHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUICHHUS (aHaIN3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKaiuy, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJIOTMYECKHX IOHSATHH
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS JJIsl OOBsACHEHHS (AKTOB W SIBICHUHA KUBOMH
PUPOJIBI;

CTPOMTBH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JIeTyKTHBHBIE, 10 aHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBHIBOABI U
3aKIIIOYCHHUS;

MPUMEHSTh CXEMHO-MO/JICIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYESBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUIIOTE3Y €€ pelIeHts, HAXOAUTh apryMEHTHI JUIs J10Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJTM3UPOBAThH MOJyYEHHBIE B X0J1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KHU3HEIEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIC IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUU IO CYILECTBY 00CYy»k/IaeMoil TeMbl (YMEHHE 3aJjaBaTh BOINPOCHI, BHICKA3bIBAThH
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh IeJId COBMECTHOW JEATeNbHOCTH, OpPraHM30BbIBATb U KOOPAMHHPOBATH
JIEHCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEISTh POJIA C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
6uonorun. OHU BKJIIOYAIOT: criequpuyeckue s OMOJ0TUN HayUHble 3HAHUS, YMEHUS U CIIOCOObI
JIeMCTBUI MO OCBOEHUIO, HHTEPIpPETallud U MPeoOpa30oBaHUIO 3HAHUHM, BUJIBI IE€ATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHMM M UX NPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yabTaThl PEACTaBICHBI 110 TOJaM U3YUYEHUSI.

[IpeameTHBIC pe3yIbTAaTHl OCBOEHUS YyueOHOTO NpeameTa «buonorus» B 10 Knacce 1OTKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOopMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEILICHUN
po0JieM pallMOHAIBHOTO MPUPOIONIOIb30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OMoNoTHYecKre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, rOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonorunueckue Tteopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCcTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHHS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB KHU3HEIEATEIbHOCTH, IPOTEKAIOIINX B OPraHN3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTa00IM3M), IPEBPAILECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, aMOpUOreHesa, MOCTAIMOPUOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OPTaHOWJAMH KJICTKH U WX (DYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
bYyHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IMKJIA U KHU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pemaTh OMOJIOTUIECKUE 3a/1a4H, BEISIBIATH IPHYNHHO-CIICACTBEHHBIE CBS3H MEKIY
UCCIIETyeMbIMU OMOJIOTHYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh TaOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0aaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX JKCHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(PEPEHIINX;

YMEHHE OIICHUBATh 3TUIECKNE ACTIEKTHl COBPEMEHHBIX UCCIICIOBAHUI B 00JIACTH OHOIOTHN
U MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE H3MEHEHUE
TeHOMa U CO3/IaHHe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETTLCKOTO X03SHCTBA, MMHIIEBON
MPOMBINIIICHHOCTH, YTIYOJISITh TO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH Npodeccui U MPOAOIHKEHNE OUOIOrMYecKOro 00pa3oBaHus B OpraHU3alusIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIC pe3yIbTAaThl OCBOEHUS YyueOHOTO npeameTa «buonorus» B 11 Knacce 1OTKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO IPUPOJIONIOJIb30BAHMS, U B (POPMUPOBAHUH IICHHOCTHOTO OTHOLIEHHUS K IPUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponeimeBoro cxoncrtsa K. M. bapa), npaBuna (Munumyma O. JIubuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YyMEHHE BJIQJIETh OCHOBHBIMM METOJIAMH HAyYHOT'O TIO3HAHUSA, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJII0JICHUE, SKCIEPUMEHT), CIOCOOAMHU BBISIBJICHUS W OLICHKH AHTPONOTECHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MOMYJISAIUYU, MPUCIOCOOIEHHOCTH OPraHW3MOB K Cpele OOUTaHUs, YepeIOBaHuUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELLIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEXTy IPOIIECCAMH ABOJIIOLIUU, TBUKYITUMU CUITAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX HSKOCHUCTEM U TMPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHUE BBISIBJIATH OTJIMYUTEIbHBIE PU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTh BUIOB
K cpene oburtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYILIECTBOBAHMS IPUPOJBI U
YeJI0BEUeCTBA;

yMEHHE peliaTh OMOJOTUYECKUE 3a/1a4H, BBISBIIATH IPUIMHHO-CIICJICTBEHHBIE CBSI3U MEXKITY
HCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCaMU U SIBJICHHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU NOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH TAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOM paboTe Mo OMONOTHH, HKOJIOTUU U
MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSX;

yMEHHE OIIEHWBATh THUIOTE3bl M TEOPUU O TMPOUCXOXKIECHUU IKU3HMU, 4YEJIOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX M CHOCO0aX MPeIOoTBpAIlIEHUs TII0OATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIleit mpodeccHoHaNbHON AeITeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BaHUS, METUIIMHBI, OMOTEXHOJIOTHUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIYOISITh MO3HABATEIbHBIN
WHTEPEC, HANPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH MpodeccHu 1 Mpo0KEHNE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
duekTpoHHbIe (LM (POBbHIE)
Ne HanMenoBamHue pa3ieoB i TeM KoiunuecTBo 4acos o0pa3oBaTejibHbIE PeCYpPChI
n/n NPOrpamMMbl
KonTpoabHsble IIpakTHyeckue
Bcero
padoThI padoThI
1 EHOMOMIS KaK HAVKa 1 https://lesson.academy-
Y content.myschool.edu.ru/06/10
2 JKuBble cucTeMBl U UX U3YUYEHHE 2
https://lesson.academy-
3 buonorus krerin 2 0.5 content.myschool.edu.ru/06/10
https://lesson.academy-
4 XuMH4ecKass OpraHu3aius KIeTKA 10 1 content.myschool.edu.ru/06/10
https://lesson.academy-
5 Crpoenne 1 GyHKIMK KIeTiH 8 2 content.myschool.edu.ru/06/10
OOMeH BeleCTB U PEBpaIlCHHE YHEPTUU B https://lesson.academy-
6 9 1
KIIETKE content.myschool.edu.ru/06/10
Hacnencreennas unpopmarus u https://lesson.academy-
7 . 9 0.5
peanu3arius e€ B KJIeTKe content.myschool.edu.ru/06/10
. https://lesson.academy-
8 FKMSHEHHBIA LUK KIICTKH 6 1 content.myschool.edu.ru/06/10
9 Crpoenue U QyHKIUN OPraHU3MOB 17 1.5
https://lesson.academy-
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5 content.myschool.edu.ru/06/10
['eHeTrKa — HayKa O HACJAEACTBEHHOCTH U https://lesson.academy-
11 2 0.5
M3MEHYHMBOCTH OPI'aHU3MOB content.myschool.edu.ru/06/10
https://lesson.academy-
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 content.myschool.edu.ru/06/10
13 3aKOHOMEPHOCTA U3MEHUYNBOCTHU 6 1 hitps:/lesson.academy-
P content.myschool.edu.ru/06/10
https://lesson.academy-
14 Tenernka uenosexa 3 0.5 content.myschool.edu.ru/06/10
https://lesson.academy-
15 (Cenexuus opraumsmon 4 1 content.myschool.edu.ru/06/10
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brorexHoMOTHA ¥ CHHTETHYECKAS

https://lesson.academy-

16 OMOIIOrus 4 content.myschool.edu.ru/06/10
17 PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

11 KJIACC

KoumnuectBo yacos
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontponbuse  TpakTieckue JaekTpoHHbIe (HU(POBHIE)
NMPOrpaMmblI Bcero paGoTLI paGoTLI o0pa3oBaTeibHbIE PECYPChI
3apoKIeHUE U Pa3BUTHE
1 3B(I:n10iH0HHH£ MIPEJCTABIICHUM B 4 https://lesson.academy-
content.myschool.edu.ru/06/11
OuosIoruun
, https://lesson.academy-
2 MHKpOSBOMIOLHS €€ pesyIILTaTh! 14 2 content.myschool.edu.ru/06/11
3 Makpo3Boronus 1 €€ pe3yabTaThl 6 https://lesson.academy-
content.myschool.edu.ru/06/11
4 [IpoucxoxaeHUEe ¥ pa3BUTHE KU3HH HA 15 15 https://lesson.academy-
3emuiie ' content.myschool.edu.ru/06/11
5 ITporCcX0XKIeHNE YEITOBEKA — 10 1 https://lesson.academy-
AQHTPOIIOTEeHE3 content.myschool.edu.ru/06/11
DKoorus — Hayka o
B3aUMOOTHOIIEHHSIX OPTaHU3MOB U https://lesson.academy-
6 3 0.5
HaJIOPraHU3MEHHBIX CHCTEM C content.myschool.edu.ru/06/11
OKPYXKaKOILEeH Cpeon
7 OpraHu3msl U cpesia 0OuTaHUs 9 1.5
8 DKOJIOTUSl BUJIOB U MOIMYJISUN 9 0.5
DKOJIOTHS COO0IIECTB. DKOJIOTUIECKHE https://lesson.academy-
9 12 0.5
CHCTEMBI content.myschool.edu.ru/06/11
10 Buocdepa — rimobanbHast skocucTemMa 6 https://lesson.academy-
content.myschool.edu.ru/06/11
11 YenoBek U OKpy’KaroIas cpea 6 https://lesson.academy-
content.myschool.edu.ru/06/11
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 102 0 75
IMTPOT'PAMME '
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

buonorusa xak KoMIUieKcHas
1 HayKa U KaK 4aCTb COBPEMEHHOIO
o01ecTna

https://lib.myschool.edu.ru/content/16187

2 JKuBrle cucTEMBI U UX CBOMCTBA

YpoBHEBas OpraHu3anus )KUBbIX
CUCTEM

Ucropust OTKpBITUSA U U3YUCHUS
kietku. Knerounas Teopust

Meroabl MOJIEKYJISIPHON U
KJIETOYHOM OMOJIOTHH.
[IpakTuyeckas padora «M3ydyeHue

5 METOI0B KJIETOYHOH OMOJIOTHH
(xpomarorpadusi, anexkTpodopes,
muddepennmanbaoe
uentpudyruponanue, [1LP)»

6 XHUMUYECKUH COCTAB KIETKU

MuHepanbHbIe BElIECTBa KIETKH,
WX OMOJIOTHYECKAS POJIh

0.5

https://lib.myschool.edu.ru/content/934

https://lib.myschool.edu.ru/content/862

https://lib.myschool.edu.ru/content/15986

OpraHnyeckue BemecTBa KICTKA
— 6enku. JlabopaTopHas pabora

8 «OOHapyx)eHHe OSIIKOB ¢
MIOMOIIBIO KAYeCTBEHHBIX
peaKuuii»

0.5

CaoiicTBa, Knaccuduxanus u
dbyHKIMH O0EJTKOB

https://lib.myschool.edu.ru/content/931



https://lib.myschool.edu.ru/content/16187
https://lib.myschool.edu.ru/content/934
https://lib.myschool.edu.ru/content/862
https://lib.myschool.edu.ru/content/15986
https://lib.myschool.edu.ru/content/931

10

11

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KIICTKH
— YTJIEBO/JbI

OpraHI/I‘ICCKI/IC B€IIECCTBA KIICTKH
— JIMIIU AbI

12

Hyxnennossie kucnotsl. JITHK u
PHK. JIabopatopnas pabora
«HccnenoBanre HyKJIEMHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

https://lib.myschool.edu.ru/content/14419

13

Crpoenne u pynkuun ATO.
Hpyrue nykneozuarpudocdars
(HT®)

https://lib.myschool.edu.ru/content/14419

14

CexBenupoBanue JIHK. Meroabt
TCHOMHMKH, TPAHCKPHUIITOMUKH,
MIPOTEOMUKH

15
16

MeToabl CTpyKTypHOU OHOJIOTUU

Tunel KIETOK.
[IpokapuoTnueckas KieTka

17

18

19

20

CrtpoeHnue 3yKapruoTHUYECKON
kietku. [IpakTrueckas pabota
«3yueHne CBOMCTB KJIETOYHOMN
MeMOpaHbD)

[ToBepXHOCTHBIN anmnapaT KJIETKU

OnHomMeMOpaHHbIE OPraHOUIBI
kietku. [IpakTrueckas pabota
«M3yuenue BUKEHUSA
IIUTOTUIa3MbI B PACTUTEIIEHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPraHOWIbI
KJIETKH: MUTOXOHPUH,
mactuasl. JlabopatopHas pabora
«HccnenoBanue niaasmMonnsa u

0.5

0.5

0.5



https://lib.myschool.edu.ru/content/14419
https://lib.myschool.edu.ru/content/14419

21

ACIIIa3MOJIn3a B paCTUTCIIbHBIX
KIICTKax»

HemeMmOpanHbie opraHou/ bl
KJIETKH

22

Crpoenue u GyHKUIUH sipa

https://lib.myschool.edu.ru/content/14268

23

24

25

26

CpaBHHTENIbHAS XapAKTEPUCTHKA
KJIETOK 3ykapuoT. JlaboparopHast
pabora «M3ydeHne cTpoeHus

KJIETOK Pa3JIMYHBIX OPTaHH3MOBY

ACCUMUIISIIIAS U TUCCUMMIISLIUS
— JIB€ CTOPOHBI MeTab0IM3Ma.
Tunsl oOMeHa BelecTs.
Jlaboparopuas pabora «/3ydcHne
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpumMepe
amMmIIa3bl WIK KaTajaasbl)»
DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOTO
Metabonusma. JlaboparopHas
pabota «3ydyenue
(bepMEeHTaTUBHOTO PaCUICTIIICHHS
MEPOKCHIa BOJIOPOJIa B
PaCTHTEIHHBIX U )KHBOTHBIX
KIIETKax»

benku-akTuBaTops! U OENKH-
MHTHOUTOPBI

0.5

0.5

27
28

29

ABTOTpOGHBIH TUII OOMEHa
BEIIECTB

dortocuHTE3

XemocunTes. JlabopatopHas
pabota «CpaBHEHHE MPOIECCOB
(doTOCHHTE3a M XeMOCHHTE32»

https://lib.myschool.edu.ru/content/15209

0.5 https://lib.myschool.edu.ru/content/15209



https://lib.myschool.edu.ru/content/14268
https://lib.myschool.edu.ru/content/15209
https://lib.myschool.edu.ru/content/15209

AHa’poOHBIC OpraHu3MbL. Bus
opoxenus. JlaboparopHas pabora

30
«CpaBHEHHE IIPOLIECCOB
OpOXKEHUS U JbIXaHUSDY
31 ASpOOHIC OPraHu3MbL. ITarb! https://lib.myschool.edu.ru/content/15239
HHEPreTUIECKOro ooMeHa
DHeprust MeMOPaHHOTO
30 rpaauenTa npoToHoB. CHHTE3
AT®: pabora npotoHHOi ATO-
CHHTA3bI
33 Peakiiuu MaTpHYHOIO CHHTE3a https://lib.myschool.edu.ru/content/15231
34 TpaHCKpUIIUs — MaTPUIHBINA
cunate3 PHK
35 Tpancnsamus u e€ 3Tambl
KomupoBanue aMUHOKHCIIOT.
36 Pois pubocom B OuocuHTE3E
Oenka
37 Opranu3zaiys reHoma y
MIPOKAPUOT U DYKAPUOT
38 MonekysspHbIE MEXaHU3MBbI
9KCIIPECCUU TE€HOB Y 3YKapPHOT
Bupycbl — BHEKJIETOUHbBIE
39 (opmbi xu3HH 1 OG/IMraTHbIC 0.5 https://lib.myschool.edu.ru/content/14568
napa3uThl. [IpakTrueckas pabota
«Co31aHne MOJICITH BUPYCa»
40 BupycHbie 3a001eBaHusS }
YeJIOBEKA, JKUBOTHBIX, PACTCHUI
a1 HanoTtexHonoruu B OMOJIOTHN U
MEIHIUHE
42 JKu3HEeHHBIH UK KIETKU
43 Martpuunsiii cunre3 JJHK



https://lib.myschool.edu.ru/content/15239
https://lib.myschool.edu.ru/content/15231
https://lib.myschool.edu.ru/content/14568

Xpomocomsl. JTabopatopHas

44 pabora «/3yueHue XxpoMocoM Ha 0.5
TOTOBBIX MHUKpOIpErapaTax»»

45 Jlenenue KIETKH — MHTO3 https://lib.myschool.edu.ru/content/824
Tunsl kiietok. Kapuokunes u
nuTOKHHE3. JJabopaTopHast

46 pabora «Habmonenne MuTo3a B 0.5
KJIETKaX KOHUMKA KOpEILIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOIO LUK
KJIETOK

48 OpranusMm Kak €IMHOE 11eJ10€
Tkanu pacrenuii. JlJaboparopuas

49 pabora «/3y4yenue Tkanen 0.5
pacTeHun»
TxaHM KUBOTHBIX U YETOBEKA.

50 JlaGopatopHnas pabora «3yuenue 0.5
TKaHEH KUBOTHBIX»
Opransl. CucTeMbl OpraHoB.

51 JlaGopatopHnas pabora «3yueHue 0.5
OPTaHOB IIBETKOBOT'O PACTCHHUS»

52 Omnopa Tena OpraHu3MoB

53 JIBI>KeHE OpPTaHU3MOB

54 [Iutranue oprannu3MoB
[TuTanue MO3BOHOYHBIX

55 XKUBOTHBIX. [InmeBapuTenbHas
crcTeMa yesloBeKa

56 JlbIxaHue opraHu3MoB

57 JIbIXaHue M03BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

58 TpancnopT BeniecTs y

OpraHru3MOB



https://lib.myschool.edu.ru/content/824

KposeHocHas cucrema

59 MM03BOHOYHBIX )KHUBOTHBIX U 1
YeJI0BeKa
60 Beigenenue y opranu3mMoB 1
61 3ammra y OpraHu3MoB 1
62 NMMmyHHas cucteMa 4enoBeKa 1
63 Pasgpaxkxumocts 1 perymsinus y 1
OpraHHU3MOB
['ymopanbHast perynsus u
64 SHAOKPUHHAS CHCTEMa )KHUBOTHBIX 1
Y YeJIOBEeKa
65 OpMEI PAsMHOMKCHHA 1 https://lib.myschool.edu.ru/content/307
OpraHHU3MOB
66 [TonoBoe pa3MHOKEHHE 1
67 Meiio3 1
I'ametorenes. O6pa3oBaHue u
pa3BUTHE MOJIOBBIX KIIETOK.
68 Jlaboparopnas padota «/3yuenne 1 0.5 https://lib.myschool.edu.ru/content/774
CTPOEHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»
69 WupuBuayanpHOE pa3BUTHE 1
OpPraHU3MOB — OHTOT'€HE3
70 3akJazika OpraHoB M TKaHEeH U3 1
3apOJIBITIIEBHIX JINCTKOB
Poct u pazBuTHE KUBOTHBIX.
JlaGopatopHnas pabora
71 «BpIsiBIEHNE TPU3HAKOB 1 0.5
CXOJICTBA 3apOJIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
PasmHoOkeHue u pa3Butue
72 pactenuii. Jlaboparopnas pabota 1 0.5

«CtpoeHune opraHon



https://lib.myschool.edu.ru/content/307
https://lib.myschool.edu.ru/content/774

73

Pa3MHOKEHHUSI BBICIITUX
pacTeHuin»

I/ICTOpI/Iﬂ CTaHOBJICHHUA U
Pa3BUTHA IT’CHCTUKH KaK HAYKH

74

75

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHeTuku. JlabopatopHas pabora
«/po3oduna kak 00BEKT
TCHETHYCCKUX HCCIICIOBAHUIN

3aKOHOMEPHOCTH HACIICIOBAHHUS
IpU3HaKoB. MoHOrubpuaHOE
ckpemuBanue. [Ipakrudeckast
pabota "M3ydeHune pe3ynbTaToB
MOHOTHOPUIHOTO CKPEIINBAHUS Y
npo3o¢uib"

0.5

0.5

https://lib.myschool.edu.ru/content/14968

https://lib.myschool.edu.ru/content/14936

76

77

78

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHHUS

AHanmm3upymrolee CKpeluBaHue.
Henonnoe nomunupoBanue

JIMrnbpuiHoe CKpelBaHme.
[IpakTuueckas pabora «M13yueHnue
Pe3yJIbTaTOB TUTUOPUIHOTO
CKpEIIUBaHUS Y APO30(DUITBI

0.5

https://lib.myschool.edu.ru/content/15313

79

80

[MuTonoruyeckre OCHOBBI
JUTUOPUTHOTO CKPEITUBaHUS
CuensieHHOE HacleI0BaHUE
MIPU3HAKOB

https://lib.myschool.edu.ru/content/15313

81
82

XpOMOCOMHas1 TEOPHs
HACJIEICTBEHHOCTH

T'enetuka momna

https://lib.myschool.edu.ru/content/15453

https://lib.myschool.edu.ru/content/15767

83

I'enoTnn Kak mMejI0CTHAs CHCTEMA



https://lib.myschool.edu.ru/content/14968
https://lib.myschool.edu.ru/content/14936
https://lib.myschool.edu.ru/content/15313
https://lib.myschool.edu.ru/content/15313
https://lib.myschool.edu.ru/content/15453
https://lib.myschool.edu.ru/content/15767

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX U
YeJI0BeKa

85

86

N3MeHunBOCTD NpU3HAKOB. Bubl
N3MEHYHBOCTH

MoaudukarmoHHast
N3MEHYUBOCTD

https://lib.myschool.edu.ru/content/15506

87

BapuaunonHsslii psa u
BapUaLMOHHAs KpUBasl.
Jlaboparopras pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3MeHunBOCTH. [locTpoeHue
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

0.5

88

89

90

91

I'emoTnnudeckas H3MEHUNBOCTb.
KomOnHaTnBHAS H3MEHYHBOCTD

MyTanroHHast U3MEHUYHUBOCTb.
[IpakTrueckas padora «MyTtanuu
y Apo30(uIIbl (Ha TOTOBBIX
MHUKpOIIpernaparax)»

3aKOHOMEPHOCTH MYTAIlHOHHOTO
npoiiecca. DMUTCHETHKA U
SMUTEHOMUKA

I'eneTnka yenoBeka.
[IpakTnueckas pabora
«CocTaBrieHHe U aHAJIN3
POIOCIOBHOM»

0.5

0.5

92

MeTtoasl MEIUIIMHCKON TEHETUKU

93

3HaueHne MEIUIIMHCKON
TCHETUKH B MPEOTBPAICHUH U

https://lib.myschool.edu.ru/content/15487



https://lib.myschool.edu.ru/content/15506
https://lib.myschool.edu.ru/content/15487

94

JICYCHHUH I'CHCTHYCCKHX
3a001eBaHNH YeI0BEKa

OCHOBHBIC TIOHSITHS CEICKIIUH.
Jlaboparopnas pabora «3ydeHne
COPTOB KYJIbTYPHBIX PACTCHUHN U
Imopoa AOMAIIHUX JKUBOTHBIX)

0.5

95

MeTob! celneKIIMOHHON paboThI.
JlaGopaTopHas paborta «3yueHue
METOJOB CEJIEKI[UU PACTCHUI»

0.5

96

JIOCTHIKEHMS CeJIEKIUMU PACTEHUI
1 KUBOTHBIX. [IpakTHueckas
pabota «I[IpuBUBKa pacTCHHID

97

CoxpaHeHue, u3y4eHue u
UCIIOJIb30BAHUE TCHETHYECKUX

pecypcoB

98

buorexHonorus kak Hayka u
OTpaciab IPOU3BOJACTBA.
[IpakTruyeckas padora «M3ydyeHue
00BEKTOB OMOTEXHOJIOTUN

0.5

https://lib.myschool.edu.ru/content/15655

99

100

OcHOBHbIE HaNpaBICHUS
CHUHTETHYECKOH OMosorun

XpOMOCOMHas U reHHas
VH)KEHEepUs

101

MenumuacKkue OMOTEXHOIOT NI

102

PesepsHbiit ypok. [loBTopenue,
000011IeHNE, CHCTEMATH3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102

135



https://lib.myschool.edu.ru/content/15655

11 KJIACC

Ne
n/n

Tema ypoka

OBostoMOHHAs Teopust Y.
[apBuHa

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://lib.myschool.edu.ru/content/14420

JBH>KyIIHME CHUIIbI 3BOJIFOLUH
BUJ0B 110 Y. JlapBuny

boprba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTbop

POopMHUPOBAHNUE CUHTETUYECKON
TEOPUU HBOJIIOLIUN

OTaIbl 3BOIIOLUOHHOTO
Ipouecca: MUKpPOSBOJIIOLNA U
MaKpOJBOJIFOLUS

ITomynAuus — syeMeHTapHas
€MHUIIA HBOJIFOLIUU

https://lib.myschool.edu.ru/content/16244

https://lib.myschool.edu.ru/content/15997

https://lib.myschool.edu.ru/content/15952

3aK0H T€HETUYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBieHHe
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BUJIA»

OneMeHTapHbIe (GaKTOPbI
9BOJIIOLIUH

0.5

O ekt ocnoparens. dpdexrt
6YTI)IJ'IO'-IHOFO TOpJIbIIIKA

10

Murpauuu. M3onsaumun
MOMYJISIIHIA: reorpaduueckas,
Ounonoruyeckas



https://lib.myschool.edu.ru/content/14420
https://lib.myschool.edu.ru/content/16244
https://lib.myschool.edu.ru/content/15997
https://lib.myschool.edu.ru/content/15952

11

EctectBenHsbIit 0TOOp —
HanpaBJISIOMui GakTop
HBOJIIOIUH

https://lib.myschool.edu.ru/content/14421

12

[TosoBoit 0TOOP

13

14

[IpucnocobaeHHOCTD
OpPraHU3MOB KakK pe3yJIbTar
MUKpO3BOIIOIUU. JIJaboparopHas
pabora «3yuenue apoMopdo30B
Y WJIM0AJAIITAllMN y pACTCHUH U
YKHUBOTHBIX)»

[Tpumeps! npucnocobaeHu y
OpPraHU3MOB: MOP(OJIOTUIECCKHE,
dbuznonorunyeckue,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE,
JlaGopaTopHnas pabota
«IIpucrocoOieHns OpraHU3MOB H
WX OTHOCUTENbHAS
11€JIECO00PA3HOCTHY

0.5

0.5

15

Bun, ero xpurepuu u cTpyKTypa.
JlaGopaTtopHnast pabota
«CpaBHEeHHE BHJIOB 11O
MOP(OTIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa BHIa

17

18

Bunoo6pazoBanue kak pe3yabTar
MUKPOIBOIIOIIUU

CBs13b MUKPOIBOIIOIUH U
SIINICMHUOJIOTUN

https://lib.myschool.edu.ru/content/16111

19

Maxpo3BOIIOLHSL.
[TaneoHTONMOrMUECKHE METOIBI
HN3YYCHUS SBOJIOIUA

https://lib.myschool.edu.ru/content/16111

20

buoreorpaduueckne METOIbI
W3YUYE€HUs SBOJTIOLIUU



https://lib.myschool.edu.ru/content/14421
https://lib.myschool.edu.ru/content/16111
https://lib.myschool.edu.ru/content/16111

21

22

OMOPHOIOTHYECKHE U
CPaBHHUTEJILHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHUS IBOJIIOIHH

MouteKyIapHO-TeHETUUECKHE,
OMOXHUMHYECKHE U
MaTeMaTHYECKHE METOIbI
M3Y4YEHUs IBOJTIOIIUU

23

24

25

OO611re 3aKOHOMEPHOCTH
9BOJIIOLIUH

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
9BOJIIOLIUH

Hayunsre runoresst
IIPOUCXOXKICHUS KU3HU Ha 3emiie

26

I[OHay‘lHBIe MMpEaACTaBJICHUS O
3apOXKACHUHU JKU3HU

27
28

29

30

OCHOBHBIE dTAITBI
HEOPraHUYECKOM IBOJIOIUU

I'unotessl 3apOKACHUA KU3HU

HcTopus 3eMian 1 METOIbI €€
nzyuenus. Jlaboparopnas pabora
«M3yuenue u onucanue
HCKOMaeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY

Hauanbnsbie 3Tansl opraHnyecKkoin
3BOJIIOINU

0.5

https://lib.myschool.edu.ru/content/15100

31

32

OBOIIOLUS DYKAPUOT

OCHOBHBIE 3TaIlbl BOJTIOIUU
PaCTHTEITLHOTO MHpA.
[IpakTuyeckas pabora
«3ydyenune ocobeHHOCTEH

0.5



https://lib.myschool.edu.ru/content/15100

33

CTPOEHUS PACTEHUM Pa3HBIX
OTJIETIOBY

OCHOBHBIE 3Talbl YBOJIIOLUN
)KUBOTHOTO MHPA

34

DBOIIONHS JKUBOTHBIX.
[TpakTrdeckas padoTa
«M3y4enne ocoOeHHOCTEH
CTPOCHHS TTO3BOHOYHBIX
JKUBOTHBIX)

0.5

35

36

37

38

PaszButHe xu3nu Ha 3emie o
9paM U IepHoaaM

MaccoBbie BBIMHPAHUS —
IKOJIOTHYECKNE KPUIUCHI
IIPOIILIOTO

CoBpeMeHHBIN IKOJIOTUUYECKUN
KPH3HUC, €ro 0COOEHHOCTH

CoBpeMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

39

40

OcHOBHBIE CHCTEMAaTUYECKUE
IpyMIbI OPraHU3MOB
AHTpOIOJIOTHs — HayKa O
YEJIOBEKE

41

42

43

PazButne npeacrasieHuit o
IIPOUCXOXKAECHNUN YEJI0OBEKA

MecTo yenoBeka B CUCTEME
OpPTaHHYECKOTO MHpA.
JlaGopaTtopHnast pabota
«M3y4yeHne ocobeHHOCTEH
CTPOCHUSI CKeJIeTa YeIIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»

I[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE3a

0.5

https://lib.myschool.edu.ru/content/14745

https://lib.myschool.edu.ru/content/521

https://lib.myschool.edu.ru/content/14745



https://lib.myschool.edu.ru/content/14745
https://lib.myschool.edu.ru/content/521
https://lib.myschool.edu.ru/content/14745

44

COOTHOIIEHUE OUOJIOTNYECKUX U
COLIMATILHBIX (PaKTOPOB B
AHTPOTIOTEHE3e

45

46

OCHOBHBIE CTaAUH
aHTPOIIOreHe3a
ITaneoreneruka n
IaJICOTCHOMHUKA

47

48

OBOIIOLUS COBPEMEHHOTO
YeJIoBeKa

YenoBedeckue pachl.
[IpakTuyeckas pabora
«3ydyeHue 3K010rn4ecKux
aJanTaiui 4eIOBEKay

0.5

https://lib.myschool.edu.ru/content/376

49

MeXaucuIInHapHbIC METOIbI
AHTPOIIOJIOTUHU

50

51

3apokJeHNe U pa3BUTHE
9KOJIOTUU

MeTtob1 9KOJI0THH.
JlaGopaTtopHnast pabota
«3y4yenune meTo10B
DKOJIOTUYECKUX UCCIIETOBAHUI)

0.5

52
53

54

3HaYeHNE IKOJIOTUUECKAX
3HAHUU IUIA YeJIOBEKA

Okonoruyeckue HakTopsl

Abuotnueckue paktopbl. CBeT
KaK 9KOJIOTHYECKUH (aKTop.
JlaGopaTtopHnast pabota
«BrIsiBIeHHE TpUCTIOCOOIEHU
OPTraHU3MOB K BIIMSTHUIO CBETa»

0.5

https://lib.myschool.edu.ru/content/564

55

AOuoTtudeckue (HaKTopsl.
Temmnepatypa Kak
9KOJIOTUYECKHH (PaKTop.

0.5

https://lib.myschool.edu.ru/content/564



https://lib.myschool.edu.ru/content/376
https://lib.myschool.edu.ru/content/564
https://lib.myschool.edu.ru/content/564

JlaboparopHas pabota
«BpIsIBIEHNE TPUCTIOCOOICHH I
OpPTaHU3MOB K BIIHSTHHUIO
TEeMIEPaTypb»

AobuoTtndeckue (HakTopsl.
BraxxHOCTB KaK 9KOJOTUYECKHIA
daktop. JTaboparopHas pabora

56 «AHATOMIIECKIE 0COBEHHOCTI 1 0.5 https://lib.myschool.edu.ru/content/564
pacTeHul U3 pa3HbIX MECT
oOHUTAHUS
o7 Cpenpbl oOuTaHUs OPraHu3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie popMbI OpraHU3MOB 1
60 buortnyeckue haxTopsl 1 https://lib.myschool.edu.ru/content/330
3HaueHue OMOTHYECKHUX
61 B3auUMOJICUCTBUH 1 1
CyILIECTBOBaHMSI OPraHU3MOB B
cpene oouTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MONYJIALUH
OcCHOBHBbIE TIOKA3aTeNn
63 MOMYJIAIUNA: YACTICHHOCTbD, 1
IJIOTHOCTh, BO3pACTHAs U
MOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTeNn
64 MOMYJIALIMK: POXKIAEMOCTbD, 1
MIPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAlluU
65 DKOJOrHu4ecKas CTpyKTypa 1
MONYJISLIUI
66 JrnHamuKka nonyJisinuu u eé 1

perysus



https://lib.myschool.edu.ru/content/564
https://lib.myschool.edu.ru/content/330

Kpussie pocta 4nciIeHHOCTH

67
nonyysanuu. Kpussle BBKMBaHUS
DKosoruyeckas HuIIa BUAA.
JlaboparopHas paboTa
68 0.5
«IIpucnocobnenus cemsiH
pacTeHUl K pacCeIeHUIO»
69 Bun xak cucrema nomysisiuui
70 3aK0H0McEpH0cm MOBEJICHUS U
MUTpaLuii >)KUBOTHBIX
71 Co00111eCTBO OPraHU3MOB —
OuoLEeH03
72 DKOCHCTEMA Kak OTKpbITas https://lib.myschool.edu.ru/content/16566
cucreMa
73 KpyroBopot BemecTs 1 NOTOK
SHEpPIUU B HIKOCUCTEME
74 OcHoBHbIe nokazaTen https://lib.myschool.edu.ru/content/15410
HKOCHUCTEMBI
75 OKOJIOTUYECKHE MUPAMUJIbI
76 N3menenust cooOiecTB —
CYKLIECCHH
[IpupoHBIE S5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€P U PEK.
DKocHCTEMBI MOPEN U OKEaHOB
IIpupoaHBIE S5KOCUCTEMBI.
78 OKOCHUCTEMBI TYH]IP, JIECOB,
CTeneH, MyCThIHb
79 AHTPONIOTCHHBIE YKOCUCTEMBI https://lib.myschool.edu.ru/content/15569
Ypboskocucremsl. [Ipaktuyeckas
80 pabota «/3yuyenue u onucaHue 0.5

ypOOIKOCUCTEMBI



https://lib.myschool.edu.ru/content/16566
https://lib.myschool.edu.ru/content/15410
https://lib.myschool.edu.ru/content/15569

3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI
OpPTaHU3MOB B 3KOCHUCTEMAX
MexaHu3mbl BO3ICUCTBUSA
3arpsiI3HEHUI pa3HbIX TUIOB Ha

82 CyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIIOHHOM H
9KOCUCTEMHOM YPOBHSIX

83 buochepa — obmernnmanerapHas
o0oJiouka 3emiu

84 VYuenne B. U. Bepuaackoro o
ouocdepe

85 3aKOHOMEPHOCTH
CyLIeCTBOBaHHS OMOC(EPHI

86 KpyroBopoTs! BemiecTs u
OMOTCOXUMHUYECKHE ITUKITBI

87 30HaNbHOCTH OUOCHEPBI.
OcHOBHBIE OMOMBI CYIIN

88 YcroitunBocTh 61ochepsl

89 DKONMOTUYECKUE KPU3UCHI U HX
TIPUYHHBI

90 BosgeicTBue yenoseka Ha
ouochepy

91 AHTponoreHHvoe BosneﬁCTBune Ha
PACTUTENbHBIN U KUBOTHBIN MUP

92 Oxpana npupo/sl
OCHOBHBIE TIPUHIIUTIBI

93 YCTOMYUBOTO Pa3BUTHS
YeJI0BEYeCTBA U TPUPO/IBI

94 PanuonansHoe

MPUPOIONOIB30BAaHUE U




95

96

97

98

99

COXpaHEHHE OMOJIOTUYECKOTO
pa3zHooOpasus 3emiu

O000111EeHME 110 TEME
«Muxkpossoronus u e€
pe3yIbTATHD)

O000111EeHME 110 TEME
«Maxkpo3Bosronus u €
pEe3yIbTATHD)

O00011IEHNE TT0 TEME
«lIponcxoxaeHne u pa3BuTHe
JKU3HU Ha 3eMiiey
O060011IeHNE IO TEME
«lIponcxoxieHne yenoBeKka —
AHTPOIIOTCHE3)»

0O0001eHue 10 TeEME «IDKOJIOTUL

— HayKa O B3AUMOOTHOIICHUAX
OpTraHu3MoOB»

100

101

O00011eHME 110 TEME

«Opranu3Msl U cpesia OOUTAHUSD)
0O0001eHuE 110 TEME «IDKOJIOTUL

BHJIOB M IOMYJISILTUM»

102

O6006menue mo teme «buocdepa

— ro0abHas SKOCHCTEMAa»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

7.5




YYEBHO-METO/INYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penaknueii [Taceunuka B.B., Akimoneproe obmiectBo «M3natenbctBo «IIpocBemierues
* buonorus, 11 kace/ [Maceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj
penaknueii [Taceunuka B.B., Akimoneproe obmiectBo «M3natenbctBo «IIpocBemienues

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA

1. https://edsoo.ru/mr-biologiya/

2.buonorus, 10 knace/ bopoaun I1.M., Iemvmut .M., Cabauna O.B.; mon penakmuueit
[ymuoro B.K., Ipimmuna I'.M., AkuronepHoe o6mectBo «M3marensctBo «IIpocBemenney
3. buonorwus, 11 knacc/ bopomun I[1.M., Aeimmun .M., Cabmmua O.B.; non penakimei
[Mymuoro B.K., deimiuia .M., Axunonepnoe obiectBo «M3narensctBo «IIpocBemienue»

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/11



ITpunoxxenne Nel
[lepeyeHb KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPUAIIOB

Ne n.m ‘ HasBanue ‘ [eproxa\yueOHas Hemens
10 kmacc
1| HToroBasi KOHTpOJIbHASA paboTa | 34
11 kmacc
1 OBoumonus 32
2 Okonorus 33

[Tpunoxxenne Ne2
BapuaHThI KOHTPOJIBHBIX padoT

Hrorosasi koHTpoJibHasi padora mo ouosoruu 10 kiace (yriry0JeHHbIH YPOBEeHb)
Lenb paboThL: MpOBEpKa yPOBHS yCBOEHUS yueOHOI0 MaTepuasa Ha OCHOBAaHUU 00pa30BaTeIbHOTO
MUHUMYMa COJIep>KaHus 00pa3oBaHus U TPEOOBAHUHN K YPOBHIO MOJITOTOBKH.
Pa6ora cocrout u3 10 3amanuii: 1-2— 3anucartb COOTBETCTBYIOIIEE YHCIIO, 3- ¢ BEHIOOPOM JABYX
OTBETOB W3 IATH, 4,5-3a/1aHK€ HA YCTAHOBJICHHE COOTBETCTBUSA, 6, 7 — yCTaHOBJICHUE
nocneaoBareiabHocTH, 8-10 - 3a1anus ¢ pa3BEepHYTHIM OTBETOM.
OnenuBanue paboTel: BOmpocsl 1-2 -1 6am, 3-8 - 2 Gaya mogHBINA MPaBUIIBHBINA OTBET, 32
MPaBUJILHBIN OTBET ¢ OHOM OIMIMOKOM — 1 6as1, 3a HEBEpPHBINA OTBET (WK ero oTcyTcTBUE) — 0
6amioB, 9-10 - 3 6amra (1 6awt 3a OTBET Ha KaXIbIH BOIPOC).
MaxkcuMmanbHOe KonuuecTBo 6aios 20.
«5» - 16 — 20 GayioB
«4» - 13 — 15 6amnoB
«3» - 9 — 12 GamioB
«2» - MeHee 9 6alIoB
1.Kaxkoii nmpolieHT HyKJIeoTH10B ¢ 1uTo3uHOM coaepxuT JJHK, ecnu nonst e€ anmeHnHOBBIX
HYKJIeoTuA0B coctaBisieT 10% ot obiero uncia. B oTBeT 3anummre TOIbKO COOTBETCTBYIOIIEE
YHCIIO.
2. [To u300pak€HHOI Ha pUCYHKE POAOCIOBHOM OIpeNeTUTe BEPOSITHOCTh B MPOIEHTAX POXKICHUS
peOEHKa NP TTOJIHOM JOMUHUPOBAHHUH C TIPU3HAKOM, 0003HAYEHHBIM YEPHBIM IIBETOM Y POJUTEICH
1 u 2. OTBeT 3aIUIINTE B BUJIE YHCIIA.

Yonopuepie oboinanennsn

O — HCHIIIIHA

1

— MY AUIIHA

O > O
S ol o

JETIl 0JHOTD Opaka

. . nposeIenie

NECIETVeMore MPpIHaKA
3. Bce npuBenéHHble HIXKE MTPU3HAKH, KPOME JIBYX, MOKHO MCIIOJIb30BaTh B Ka4eCTBE MMpUMepa
XPOMOCOMHBIX IepecTpoek. OrnpeaenuTe 1Ba NPU3HaKa, «BBINAAAIONINX» U3 O0IIEro CIHcKa, U
3aMUIIUTE B OTBET HUQPBHI, 107 KOTOPHIMU OHU YKa3aHbI:

1) IloBopot yuacTka xpomocombl Ha 180 rpagycoB OTHOCUTCS K MyTallUsM
2) 3aMeHa 0JIHOTO HYKJIEOTHa Ha pyroi B cTpykrype JHK
3) KonmmpoBaHue y4acTka XpoMOCOMBI
4) Y1pata yyacTka XpOMOCOMBI
5) I3MeHeHune KoIn4ecTBa XpoMOCOM, KOTOpOE KPaTHO TaljIouJHOMY Habopy
4. YcTaHOBHUTE COOTBETCTBHE MEX/y TPU3HAKAMU U BHJIAMH raMeToreHesa, 1Jisi KOTOPbIX 3TH
MIPU3HAKU XapaKTEePHBI.
[TPU3HAKU BUJIbI TAMETOTI'EHE3A



A) 00pa3yroTcs SHIEKIETKH 1) oBorenes

b) co3peBaroT deThIpe MOTHOICHHBIX TaMEThI 2) criepMaToreHe3
B) o6pazytoTcst Tpu HanpaBUTEIbHBIX TENbLIA

I') rameThI coiepkaT HEOOIBIIOE KOJIUIECTBO IUTOILIIA3MbI

J1) rameThl coaeprkaT O0JIBIIOEe KOJTUYECTBO MUTATEIHHBIX BEIIESCTB

E) ramMeTsl y MJIIEKOITUTAIOIIUX MOTYT COJEPKATh X UK Y XPOMOCOMBI

3anumuTe B OTBET UG PHI, PACHIOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM
5. YcTaHoBUTE COOTBETCTBUE MEXKIY XapaKTePUCTHUKAMU M BUJIaMU U3MEHYHBOCTHU: K KaXKI0M
MO3UIINH, TaHHOK B IIEPBOM CTOJIOIE, TOJO0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKA BU/1bl UBSMEHUMBOCTU
A) U3MEeHEHUsI He HACIIeTyI0TCS 1) reHoTHIIYECKAS
b) usmenenus o0ycinoBieHbl (pakTopaMH OKPYXKaroIeil cpeibl 2) dpeHoTUnMYECKAs

B) npoucxoaut n3MeHeHnEe TeHETHYECKOT0 MaTeprasa
I') u3MeHeHus: MOTYT HaCJIeI0OBaThCS
J1) ObiBaeT KOMOMHATUBHOW U MYTaIlMOHHOM

3anuimuTe B OTBET HUQPHI, PACIIONIO0KHUB UX B MOPAIKE, COOTBETCTBYIOIIEM OyKBamM
6. YcraHoBHTE MPaBIIIBHYIO MTOCIIEIOBATEIBHOCTD PEAKIIMIA YIHEPTETHUECKOr0 0OMEHa BEIIEeCTB.
3anuiuTe B TaOJIHIly COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD UPP.

1) OxucieHre MUPOBUHOTPAAHON KHUCIOTHI.

2) llonaganue [I1BK B Mutoxonapumu.

3) Ob6pazoBanue ABYX MOJIEKYJ TUPOBUHOTPAJIHON KUCIOTHI.
4) Pacuienyienue kpaxmana J0 [JIFOKO3BI.

5) Cuntes 36 monexyn ATO.

7. YcTaHOBUTE IPABUIBHYIO MOCIEI0BATENILHOCTD PEaKIUid, MPOUCXOASAIIUX B Mpoliecce OMOCUHTE3a
O€JIKOB. 3aluIInTe B TAOJIMIY COOTBETCTBYIOIIYIO TTOCIEI0BATEIHLHOCTD IIU(D.

1) packpyuuBanue monekyisl JJTHK

2) oobenunenne nPHK ¢ pubocomoit

3) npucoenunenue nepoit TPHK ¢ onpenenénHolt aMuHOKUCIIOTON

4) Beixox uPHK B niutoriasmy

5) mocreneHHoe HapallMBaHue MOJUNENTHIHON Lenu

6) cunte3 nPHK nHa ognoit n3 neneii JIHK

8. Y mpamnpabaOyuiku FOHOIIN 10 MATEPUHCKOW JTMHUH OBLI CBIH-TeMOQWIHK U 109b. FOHOTIA
3710poB. EcTb 11 onacenus, 4to y JieTei 3TOro IHOIIM MOKET OBITh JINOO 3T0 3a00eBaHKe, TNO0
OHM OyJTyT HOCUTEJISIMU JIaHHOTO Npu3HaKa? B kakoM cilydae 3TH onaceHust MOTyT ObITh?

9. Haiinute Tpu omMOKY B IPUBEIEHHOM TEeKCTE «/leneHune KieTku». YKaxkuTe Homepa
MpeIoKEHUH, B KOTOPBIX CAeNaHbl OMNOKH, UcpaBbTe uX. JlaliTe mpaBHIbHYIO (OPMYINPOBKY.

(1)Bo BpeMs unTepdaspl B d)KUBOTHOM KJIETKE CUHTE3UPYETCS OCJIKH, PEIUIULIUPYIOTCS MOJIEKYJIbI
JHK. (2)B npodasze MuTo3a B KHUBOTHON KJIETKE XPOMOCOMBI CIIMPAIU3YIOTCS, YTOJIIIAI0TCS,
(dbopMupyeTcsl BEpETEeHO JIeJIeHHs; B MeTaa3ze MUTO3a XpOMOCOMBI BEICTPAUBAIOTCA MO SKBATOPY
kieTku. (3)B anadasze MUTO3a MPOMCXOUT PACXOXKIEHUE TOMOJIOTHYHBIX XPOMOCOM K IOJIF0CaM
KJIeTKH. (4)B 3Toit paze MUTO3a KIIETKA UMEET NUIUIOUIHBIA Habop xpomMocom — 2n. (5)B tenodaze
MHUTO032 XpOMOCOMBI IECITUPATU3YIOTCS, YATHHSIIOTCS, BOCCTAHABIMBAIOTCA SAPBIIIKO, SAepHAast
oOosouka. (6)buonoruueckuii cMbIC MUTO3a — 00pa30BaHUE JABYX JI0UEPHUX KIIETOK, UJIEHTHUHBIX
MaTepuHCKOH. (7)B xo071e MUTO3a y )KUBOTHBIX U PACTEHUN 00Pa3yIOTCs KJIETKHU Teja, a 'y

pacTeHN — TaKXe CIOPHI.

10. B Opak BcTymaroT roiy0oria3as )KeHIUHA-TIPaBIIa, OTeIl KOTOPO# OBLT JICBIIIOH, W Kaperia3blil
MY>KYHMHA-TIpaBIla, MaTh KOTOPOTO Oblja roiay0orna3oif jgesmoidl. CocTaBbTe CXeMy peIIeHHs 3a/1auH.



Omnpenenute TeHOTUITBI POAUTENEH, BO3MOXKHBIE TEHOTHUITBI M (PEHOTHIIBI IETEH B 3TOM Opake.
KakoBa BeposTHOCTh pOKICHHS Kaperiia3oro peoéHka-neBu B 3ToM Opake? ['eHsr o6onx
MIPU3HAKOB HE CLEIUIeHBI. [ 0y0ble r11a3a u JIeBOPYKOCTh - ayTOCOMHBIE PEIIECCUBHBIEC IPU3HAKH.
Kakoii 3aK0H HaclleICTBEHHOCTH MPOSIBIISIETCS] B IAHHOM cliydae?

11 knace
KontpoJabsHas padora Nelno Teme «9BoJIIOIUS»
1 BapuanT

1. HayuHyI0 TEOpHIO SBOJIOIMH KUBOW MPHPOABI CO3/1aI
a) HU. BasunoB 6) K. Jlunneit B) XK.b. Jlamapx 1) Y./lapBun

2. K pe3ynbraTam 3BOJIIOIUN OTHOCHTCS:
a) €CTECTBEHHBIN 0TOOp 0) BUA00Opa30BaHUE B) UCKYCCTBEHHBIN OTOOp T) HACIEACTBEHHOCTh

3. Kakoii U3 nepevyrcaeHHbIX PU3HAKOB MOKHO OTHECTH K 3KOJIOTHYECKOMY KPUTEPHUIO BHIA
OOBIKHOBEHHOTO €Ka?

a) HAJIMYWE UTJI Ha Teje 0) Ha3eMHBII 00pa3 KU3HU

B)pacrpocTpaHeHue B EBporie  T')4UCIIO XpOMOCOM B COMaTHUECKUX KJIETKaX

4. Myxu- TYeJI0OBHIKH BHEITHUM BUIOM TIoX0kH Ha muéin. Kakyro popmy npucrnocoOneHus
WUTIOCTPUPYET JaHHBIA TpUMep?
a) MAaCKUPOBKY 0) MUMUKPHIO B) CE30HHYIO OKPACKy T) PacwJICHSIOIIYIO OKPACKy

5. Beibepute mpumep apomopdo3a:

A) nosiBjIeHUEe KOPHEBOI CUCTEMBI Y IPEBHUX ITalIOPOTHUKOB
b) dopmupoBanue pa3HOOOpa3HBIX JUCTHEB Y PACTEHUN

B) popmupoBanue pa3nuumii B CTPOCHUHN IBETKOB y PACTCHUI
I') oOpazoBaHme HEKTAPHUKOB B IIBETKAX

6. CKkpenimBaHuIO pa3HbIX BUJOB CUHUIL, OOUTAIOIINX B MIPeiesiaX OJJHOTO JIECHOTO MAacCHBa,

MPENATCTBYET:
A) OTCYTCTBHE MECT JJIsl THE3/I0OBaHUsI ~ 0) HapyIIEHHE CBETOBOTO PEXUMa
B) paznuuune notpebasieMbIX KOPMOB T') pa3HbIil XPOMOCOMHBIH HabOp

7. K majeoHTOJIOTNYECKUM JI0Ka3aTeIbCTBAM 3BOJIIOLUN OPTraHUYECKOTO MUPA OTHOCST:
A) cxX0/1cTBO 3apOAbIIIEeH TO3BOHOYHBIX KUBOTHBIX 0) HaIMYMe UCKOMAaeMbIX NEPEXOTHBIX

hopm
B) cxoAcTBO OCTPOBHBIX M MAaTEPUKOBBIX (UIOPHI M PayHbl T)HAIMYUE PYAUMEHTOB, ATABU3MOB

8. Kakyro poiib B )KHM3HU BHJIa UTPACT CTAOMIH3UPYIOIHA 0TOOp?

A) IPUBOJMT K OSIBJIICHUIO HOBOW HOPMBI PEaKIIMU

b) u3MeHsIeT TeHETHYECKYI0 CTPYKTYPY BHIa

B) ycTpansieT ocobeii ¢ pe3KUMHU OTKJIOHEHHUSIMU TIPU3HAKA OT HOPMBI
I') cnoco6cTByeT 00pa3oBaHMIO HOBBIX BHJIOB

9. IlpusHaku, popmupyrolecs y ocodel B mpoliecce eCTeCTBEHHOTo 0T00pa, MOJIe3HbI:
a) uejoBeky O) BUIy B) OMOIIEHO3y T) OKPY’KaIOIIEH cpesie

10. MumMuKpHs — 3TO pe3yJIbTar:

A) yCclo)XHEHUS! pa3BUTHSI OPTraHU3MOB 0) mpuCIOCOOIeHUS K Mapa3uTHIECKOMY 00pasy
KNU3HU

B) orOopa cXOAHBIX MyTalHi y pa3IUYHBIX BUJIOB T) MOBBIIICHHS YPOBHS OpraHU3aIluH )KUBOTO

11. YcraHnoBuTE MOCIEN0BATEILHOCTE (HOPMHUPOBAHHS ApOMOP(O30B B IBOTIOIIUH XOPIOBBIX
KUBOTHBIX:
A) BOBHUKHOBEHHUE JIETKUX b) oOpa3oBaHue roI0BHOTO U CIUHHOTO MO3Ta



B) o6pazoBanue Xopisl I') BO3HUKHOBEHUE YETHIPEXKAMEPHOTO cepLa

12. YcTaHoBHTE COOTBETCTBHUE MCKAY KUBOTHBIM U TUIIOM OKPACKH ITOKPOBOB €I'0 TCJIA:

’KuBoTHoe Tun okpacku
A) MeZOHOCHad muena 1) MOKPOBUTEILCTBEHHAS
b) peunoii okyHb 2) mpeaynpeKIaroIas

B) 60xbs KOpoBKa
I') komopackuii xxyk
J1) Genas kyporarka
E) 3asiiy Gemsix

13.YcTaHOBUTE COOTBETCTBHE MEXKIY MPU3HAKOM OOBIKHOBCHHOW 0€33yOKH W KPHTEPHEM BH/IA,
KOTOPBIN OH XapaKTepH3yeT.

[Tpusnak Kpurepuii Buna
A) Ten0 MOKPHITO MAHTHEH 1) Mopdosoruaeckuit
b) pakoBuHa nMeeT 1Be CTBOPKU 2) SKOJIOTMYECKUI

B)oOuTaeT B mpecHBIX BOIOEMaX

') xpoBeHOCHAsI cUCTEMa HE3aMKHYTast

J1) nuTtanue BOJHBIMH MUKPOOPTaHU3MaMHU
E) nuunHKa pa3BuBaeTcs B BOJE.

14.buonoruueckuii perpecc — 3T0 CHUKEHUE YPOBHS MPUCTIOCOOJICHHOCTH K YCIOBHSM OOUTaHUS,
BEIYIIEE K ...

1) CHI>KEHUIO YPOBHS MIPUCIIOCOOICHHOCTH K Cpejie OOUTaHMS;

2) yBEIMYEHUIO YHCIIEHHOCTH;

3) yMEHBIIEHUIO IUIOMIAIA BUIOBOTO apeaa;

4) BO3pacTaHUIO MPUCITIOCOOIEHHOCTH OpraHU3Ma K OKpYKarollen cpee;

5) YMEHBIIEHUIO YUCIECHHOCTH;

6) yBETMYECHHIO TIIOIIAIN BHIOBOTO apealia

15. Ycra"HoBUTE COOTBETCTBUE

I[MPUMEP HATIPABJIEHUE
A) BO3HHKHOBEHHUE JIacT y AebpuHa 1) apomopo3
b) Bo3HUKHOBEHUE TPEXKAMEPHOTO CepALa Y 3€MHOBOTHBIX 2) uanoaganTanus
B) ucue3HoBeHre MUIIEBAPUTENHLHON CUCTEMBI Y IIETTHEN 3) oOmras nerenepanus

I') yxynuenue 3peHust y KpoTa

J1) BO3HUKHOBEHUE JIBOMHOTO OIUIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

E) oTcyTcTBHE TUCTHEB U HACTOSALINX KOPHEH
y TIOBUJIUKU

16. Maiite onpeneneHus GopM eCTECTBEHHOTO 0TOOpa:
[Tpu3znaku DopMBI €CTECTBEHHOTO 0TOOpa

A) moepKUBaeT HECKOJIBKO (PEHOTHUIMYECKH pa3IMYHbIX (hopM 3a 1) nBwxymas Gpopma
cdeT ocobeil co cpeiHel BhIPaKEHHOCTHIO MTPU3HAKa
b) GnaronpusTcTBYyeT COXpaHEeHHIO 0COOel ¢ MpU3HaKaMH, OMU3KUMU K 2) cTabuinsupyomas Gopma
CpeaHeMy 3HAYCHHIO
B) neficTByeT B 10JIb3y peAKHX T€HOTUIIOB, TOCKOJIBKY 3) nu3pynTUBHAS
MIPUCIIOCOOJIEHHOCTh T€HOTHUIIA TTOBBIMIAETCS, TT0 MEPE TOTO KaK OH (pa3psiBaromias) Gpopma
CTaHOBHTbCA Bce 0oJiee peIKUM
') npuBOIUT K MOSIBIICHUIO HOBOW HOPMBI PEAKIIMU OpraHu3Ma, KOTopast
COOTBETCTBYET U3MEHUBIINMCS YCIOBUSIM OKpY’KaloIIel cpeibl



17. TlpouwraiiTe TeKCT. BpiOepuTe TpU TPEUIOKEHUS, B KOTOPBIX JaHbl ONHCAHUS
MOp(OJIOTHUECKOro Kpurepus Buaa Bunorpaa KyasTypHbId. 3anummre nudpsl, 104 KOTOPEIMUA OHU
YKa3aHBbl.

(1)Bunorpan KyJbTypHBIH pacTéT B yMEpPEHHbIX U CYOTPONMYECKHMX PETMOHAX, LIMPOKO
KyJIbTUBUPYETCA BO MHOTHUX CTpaHaX BCEX KOHTMHEHTOB. (2)BrIpammBaroT BHHOTpaJ OOBIYHO Ha
mnaziepe. (3)YuéHbIMU yCTaHOBIIEHO, YTO €r0 COpTa MPOU30ILIN OT JUKOPACTYILEr0 €BpOa3uaTCKOro
BUJa — BuHorpaza secHoro, KOTOpBIM Hpou3pacTaeT IO BCEMY CEBEPHOMY IOOEPEXKbIO
CpenuszeMHOro MoOpsi M Jajlee Ha BOCTOK 0 IoxHOro nodepexss Kacmus. (4)L[BeTku BuHOrpaaa
MeJIKMe, COOpaHbl B COLBETHUs CJIOXHAs KHCTh WM MeTénka. (5)Ilmonsl — mapoBuiHbe WX
SIMIIEBHUIHBIC STOJBI, COOpaHHBIE B 0OJIee MM MEHEEe PhIXJIbIe, PEAKO TIIOTHBIE, Tpo3an. (6)Oxpacka
A0l CWJIBHO BapbUPYyET B 3aBUCUMOCTH OT COPTA.

18. Camiibl NaBIMHOB UMEIOT JJTMHHBIN SIPKO OKpAIlleHHBIH XBOCT. [ITHIIBI, 00J1a1at0IIKe CITUIIKOM
KOPOTKHM U TYCKJIBIM XBOCTOBBIM OIIEPEHUEM MJIH CIIMIIKOM JUIMHHBIM M SIPKUM, YHHUYTOKAKOTCS
€CTECTBEHHBIM 0TOOpOM. UeM 310 o0BsicHseTcs? Kakas (hoopMa ecTeCTBEHHOTO 0TOOpa IPOSBISETCS
B 3TOM cily4ae?

2 BapHaHT
1. ITepBoe 3BONIOIMOHHOE YYCHUE CO3/AIT:
a) M. lllnetinen  0) XK.b. Jlamapk  B) P.I'yk 1) K. JIunuei

2. K pe3ynbTaTam 3BOJIIOLUN OTHOCUTCS:
a) UICKYCCTBEHHBIN 0TOOp 0) MOBHIIIEHNE YPOBHS OPTraHU3alliM B) €CTECTBEHHBIH 0TOOD
I') HaCJIeICTBEHHOCTh

3. Kakoii U3 nepevyrcaeHHbIX MPU3HAKOB MOKHO OTHECTH K MOP(OIOTHYeCKOMY KPUTEPHIO BHIA
OOBIKHOBEHHOTO €Ka?

a) HaJM4ue UTJ Ha TeTe 0) Ha3eMHBII1 00pa3 KU3HU

B)pacrpocTpaHeHue B EBporie  T)4MCIIO XpOMOCOM B COMAaTHUECKUX KJIETKaX

4. KoHKypeHIMsI MEeXAy pacTEHUSIMU IIIEHUIbI Ha TI0JI€ 32 CBET, BJIary, MUHEpalbHbIE BEIIECTBA
CIIy>KMT JOKa3aTEJIbCTBOM IPOSIBICHMUS:

A) MexxBUI0BOM O0ppOBI  0) B3aUMOIIOMOIIM B) BHYTPUBUIOBOW OOPHOBI

I') UAMOaIanTaluu

5. Crabunusupyromiast popMa ecTeCTBEHHOTO 0TOOpa CIIOCOOCTBYET:
A) coxpaHEHUIO B NOMYJISILIMK CPETHETO 3HAYEHUS PU3HAKa

b) momHOMY BBITECHEHHIO PEAKHX PEIIECCHBHBIX MYTaIHi

B) yBennueHuo BHyTpUBUIOBOIO Pa3HOOOpasus

I') popmMupoBaHUIO HOBBIX TIPU3HAKOB

7.Kakoe 13 nepeyrcieHHbIX IPUMEPOB OTHOCAT K apoMopdo3am?
A) TUCTBA-UTOJIKU Y XBOWHBIX 0) MJICUHBIE JK€J1€3bl Y MIEKONUTAIONINX B) KOPHEILIOIbI Y CBEKJIBI

8. TBopueckast poJib €CTECTBEHHOT'O 0TOOpa MPOSBISETCS B!
A) BO3HUKHOBEHHUHU HOBBIX BH/IOB 0) OCBOGHHH OpraHW3MaMHU HOBBIX Cpesl OOUTaHUS
B) ycunenuu BHYTpUBHI0BOI OOpbOBI

9. I1aneoHTOIOTNYECKUMH T0Ka3aTEIbCTBAMH DBOIIOIUH Y€I0BEKa CIIy)KaT:
A) NpU3HAKKU CXOJICTBA YEJIOBEKA U T03BOHOYHBIX )KMBOTHBIX

b) aTaBu3Mbl U pyIUMEHTBI Y COBPEMEHHBIX JIOEH

B) npusHaku cxo/icTBa SMOPHOHOB YelIOBEKa U KUBOTHBIX

I') uckonaemple OCTaHKU MPEIKOB YeJIOBEKA



10. YmopoteHre BHYTPEHHETO U BHEIITHETO CTPOCHUS OPTaHIU3MOB HA3bIBACTCS:
A) oOmieit nerenepaneld  6) apomopdo30oM  B) HAMOAJANTAIIMEH T') pereHepamueit

11.YcraHoBuTe 1Mociie10BaTeIbHOCTH OPMHUPOBAHUS apOMOP(HO30B B IBOIIOLIUU XOPIAOBBIX
KUBOTHBIX:

A) BOBHHKHOBEHHUE JIETKUX 0) oOpa3oBaHUE XOPAbI

B) o6pazoBanue rooBHOTO M CIIMHHOT'O MO3Ta ') BOSHUKHOBEHHE YETHIPEXKAMEPHOTO CepIIa

12. YcTaHOBUTE COOTBETCTBUE MEXKTY XapaKTEPUCTHKON €CTECTBEHHOTO 0TOOpa U ero hopMoii:
XapaKkTepucTuKa ®opma orbopa
A) coxpaHsieT cpeJiHee 3HaueHue pU3HaKa 1) aBwKyas

b) criocoOcTByeT MpUCIIOCOOICHUIO K M3MEHUBIIMMCS YCIOBUSM Cpeibl  2) CTaOMIIM3UpPYOLIast

B) coxpansier ocobu ¢ Mpu3HaKOM, OTKJIOHSIFOIIUMCS OT €r0 CPEeIHEro 3HaYCHUs

I') cioco6cTBYyeT YBETUUYECHUIO MHOTO00pa3usi OpraHU3MOB

J1) ciocoOGCTBYET COXPAHEHUIO BUIOBBIX IPU3HAKOB

13.YcraHoBUTE COOTBETCTBUE MEXIY XapaKTEPUCTUKOM CUCTEMAaTUUYECKOM IPYIIbI U HAITPaBJICHUEM
€€ IBOJIIOIHH.

XapakTepHucTuKa Hamnpasienus 3BojrOIANA
A)MHOTrO00pa3ue BUI0B 1) OuosioruvyecKuii mporpecc
b) orpannuenHsbIit apean 2) OUOJIOTHYECKUI perpecc

B) Heb6ombI10€e uncino BUIoB

I') mmpokue 3KoJI0ruyecKue aganTaniuu
J1) mmpoxkuii apean

E) ymeHbl1eHUe yncia nonyJssui

14. buonoruveckuii mporpecc — 3T0 BO3pacTaHUe MPUCITOCOOIEHHOCTH OPTaHU3MOB K OKpY KaroIen
cpene, Benylee K ...

1) CHUKEHMIO YPOBHSI IPUCIIOCOOJICHHOCTH K Cpefie OOUTaHMs;

2) yBEIMYEHUIO YHCIIEHHOCTH;

3) yMEHbIIIEHUIO TUIOMIAIU BUAOBOTO apeana;

4) BO3pacTaHHIO IPUCTIOCOOJICHHOCTH OpraHn3Ma K OKpY Karoliei cpene;

5) YMEHBIIEHUIO YUCICHHOCTH;

6) yBEJIMYECHHIO TIJIONIAIN BUOBOTO apeasa

15. K ka)xjoMy NOHSATHUIO, IPUBEIEHHOMY B JIEBOM KOJIOHKE, OAOEpUTE CIIeAyIOIINe OCOOEHHOCTH:

OcobenHoctu [TonsTust
A) reHO(OH]] TPYNIIBI TEHETUYECKH OTKPHITast CUCTEMA 1) Bun
b) renodonn rpynmsl reHETUYECKH 3aKphITasi CUCTEMA 2) [Momynsiust

B) rpynna ocoGeil reHeTH4ecKH, SKOJIOTMUECKU U PENPOLYKTHBHO
obocobieHa

I') Bce ocobu rpynmel KMEIOT OOIIYI0 T€HETHUECKYIO TPOrpaMMmy,
BO3HHUKILYIO B XOZI€ IPEAIIECTBYIOIIEN IBOIIOLNN

16. YcraHOBHTE COOTBETCTBUE MEKY XapaKTepOM MPUCTIOCOOIECHUS M HAIIPABJICHUEM
OpPraHU4YeCKON SBOJIOIUU:
[Tpucnocobnenus Hampasnenus sBomtonn
A) BOBHHKHOBEHHUE MTOKPOBUTEIHLCTBEHHON OKPAacKU 1) apomopdo3
b) Bo3HMKHOBEHME pEAYKIIMHU MATbIEB HA HOTaX KOMBITHBIX 2) UaMOaIarnTaIus



B) BO3HUKHOBEHME MOJIOBOTO Pa3MHOKEHUS 3) oOrmast nereneparus
I') BO3HUKHOBEHHE MIEPCTH MIICKOTTUTAIOIITUX

J1) BO3HUKHOBEHHE IUIOTHOW KYTUKYJIbI Ha JJUCThSIX PACTEHUN
E) BO3HMKHOBEHUE CXOJCTBA HEKOTOPBIX 0a00YEK C JIUCThSIMH PacTEHUI

17. TIlpoumtaiiTe TeKkcT. BpiOepuTe Tpu MpeUIOKEHUS, B KOTOPBIX JaHbl OINHUCAHUSA

(U3MOIOTHYECKOT0 KPUTEPHs BUAA MPECHOBOJIHAS THApA. 3aNHUIIUTE HUQPHI, MOA KOTOPHIMH OHU
YKa3aHbl.
()I'mmpsl  — poa TPECHOBOIHBIX CHUISYMX KHUIIEYHOMOJOCTHBIX M3 KJacca THUIPOHIHBIX.
(2)IIpencraBuTeny OOUTAIOT B CTOAYMX BOJOEMAX U PEKAX C MEAJICHHBIM T€UEHUEM, IPUKPEIUISACH K
BOJHBIM pacTeHUsIM Wi rpyHTy. (3)[nuHa Tena runapsl coctaBiser 1-20 MM, MHOIZIa HECKOJIBKO
Oosee, 3TO OJUHOYHBIN MayonoABWXKHBIA noaum. (4)[IuieBapuTenbHO-MYCKYJIbHBIE KIIETKH
SHTOAEPMBI MOTYT 3aXBaThIBaTh YAaCTUIBl NMHUIMM W (OPMHUPOBATH IMHUIIECBAPUTEIHHBIC BaKyOIH.
(5)’Kene3ucrble KIETKU SHTOAEPMBI BBIIEISIOT B IIOJIOCTh KUIIKM MUIIEBAPUTEIbHbIE (PEPMEHTHI,
pacwersitonie nuuty. (6)CTpekaTesbHble KIETKH AKTOAEPMBbl UMEIOT KalCyJly, 3aIll0JIHEHHYIO
STOBUTBHIM BEIIECTBOM.

18. CamIipl TaBJIMHOB UMEIOT JUTMHHBIN SIPKO OKpaIlleHHbIH XBOCT. [ITHIIBI, 00JIaAar0INE CITHITKOM
KOPOTKHUM M TYCKJIBIM XBOCTOBBIM OIICPCHHUEM UJIN CIIMIIKOM JJIMHHBIM WU APKHUM, YHUUYTOXKAIOTCA
ecTeCTBEHHBIM 0TOOpoM. Uem 310 00BsicHseTcs1? Kakas ¢popma ecTecTBEHHOrO 0TOOpa IPOSIBIISETCS
B 3TOM ciiy4ae?

KountpoJabHnas padora Ne2 no teme «OCHOBBI IKOJIOTHID)

BapuanT 1

1. K abroTnyeckiM SKOJIOTHIECKUM (PaKTOpaM OTHOCHUTCS

1) m1010pOIHOCTH MOYBbI

2) GosbIlioe pazHooOpa3ue pacTeHUI

3) HaNM4YMe XUIIHUKOB

4) Temneparypa Bo3ayxa

2. Peakuyst OpraHu3MoB Ha MPOJIOJDKUTENBHOCTD JIHS HA3bIBAETCS

1) doToTponuzmom

2) re’aMoTpONU3MOM

3) doronepuoauzmMom

4) ¢poroTakcucom

3. SIpycHOCTB pacTeHHil B Jiecy

1) noBbIIaeT MEXBUIOBYIO KOHKYPEHIINIO OPIraHU3MOB

2) cHUXKAeT BHYTPUBUJIOBYIO KOHKYPEHIIUIO

3) yrHeTaeT *KHU3HEeAeATeIbHOCTh PaCTeHUI

4) cHUXKaeT MEXBUJOBYIO KOHKYPEHIIHIO

4. Kakoit nu¢poit 0603Ha4eH ONTUMYM CYLIECTBOBaHMS OpraHuzma’
1) 12) 1I3) 1114) IV

5. OrpannyuBamUM (GaKTOPOM JUIsl dKUZHU KPOTa OOBIKHOBEHHOT'O MOXET CIIY>KUTh
1) HegocTaTOK cBETa

2) BIaXXHOCTh BO3]TyXa

3) TemriepaTypa BO3myxa

4) TUIOTHOCTb MTOYBBI

6. [Iprcnoco01eHHOCTh KaKTYCOB K 3aCYIIUIMBBIM YCIIOBHUSM IYCTBIHU COCTOUT B TOM, YTO Y HUX
1) nepuoguUecKy MpeKpalaroTcs BCe MPOLECcChl )KU3HEAETETbHOCTH
2) yCThHIIa PacloIOkKEeHbl Ha HIDKHEN 4acTH JIMCTa

3) UMeI0TCS MOIIHbBIE KOPHHU, TIIyOOKO YXOSIIUE B TOYBY

4) B cTeONsAX UMEIOTCSI BOJOHOCHBIE TKaHU, B KOTOPBIX OHU 3aIlacaroT BOLY
7. Onpenenurte NpaBUIBHO COCTABICHHYIO MMUILIEBYIO LIETIb.

1) yaiika — OKyHb — MaJIbKH pbI0 — BOJOPOCIH

2) BOJIOpOCTH — Yaiika — OKYHb — MAJIbKH PBIO



3) ManbKu pbI0 — BOJOPOCIN — OKYHb — YalKa

4) BOJIOPOCIN — MaJIbKH PhI0 — OKyHb — 4Yaiika

8. BriOepuTe TpH BEpPHBIX OTBETA U3 HIECTH M 3aMUIINTE HUQPHI, 101 KOTOPHIMH OHH yKa3aHbl. B
OTJIMYHE OT ECTECTBEHHON DKOCUCTEMBI, HCKYCCTBEHHAs! SKOCHCTEMA XapaKTEPU3yETCs.

1) 6onpM pazHooOpa3ueM BUIOB

2) pa3HOOOPA3HBIMM LETSIMUA TUTAHUSA

3) HE3aMKHYTBIM KPyTOBOPOTOM BELIECTB

4) npeoOnagaHeM OJJTHOIO — JIBYX BUJIOB

5) BIMSIHMEM aHTPOINOT€HHOIO (haKkTopa

6) 3aMKHYTBIM KPyTOBOPOTOM BELIECTB

9. Kakue 13 npuBei€HHBIX OPraHU3MOB SBJIAIOTCS MOTPEOUTEIIMU FTOTOBOIO OPraHMYECKOIo Bellie-
CTBa B COOOIIECTBE COCHOBOTO Jieca? BriOepuTe Tpu BEPHBIX OTBETA U3 MIECTH U 3aMUIINUTE HUDPHI,
II0J1 KOTOPBIMM OHH YKa3aHBI.

1) nouBeHHbIE 3€/1EHBIE BOAOPOCIH

2) ragroka OOBIKHOBEHHAS

3) Mox charaym

4) moapocT COCHBI

5) Tetepes

6) JecHast MbIIIIb

10. Boibepure Tpu BEpHBIX OTBETA U3 MIECTH U 3alIUIIUTE LU PHI, 0T KOTOPHIMUA OHU YKa3aHBI.

Y CTOWYUBOCTD 3KOCUCTEMBI BIIAKHOTO 3KBaTOPUAJIBHOTIO JIECA ONIPEACIIAETCS

1) 60aBpIIMM BUJIOBBIM pa3HOOOpa3reM

2) OTCYTCTBUEM PEyLIEHTOB

3) 6OJIBIION YMCIEHHOCTHIO XUIITHUKOB

4) pa3BeTBIEHHBIMU MUILEBBIMU CETAMU

5) xonebaHuEM YHCIEHHOCTH MOIYJIALNN

6) 3aMKHYTBIM KPYTOBOPOTOM BEILIECTB

11. Kakue u3 nepeuncieHHbIX (PaKTOPOB OKPYIKaIOLIEH cpeibl OTHOCSTCS K aHTPONOreHHbIM? BriOe-
pUTE TpU BEPHBIX MPU3HAKA U3 MECTH U 3aMMIIUTE HUQPHI, O] KOTOPHIMUA OHU YKa3aHBI.

1) Temnepatypa Bo3ayxa

2) 3arpsi3HEeHUe MapHUKOBBIMU Ta3aMHU

3) Hanuuue HenepepadaThIBAEMOr0 Mycopa

4) Hanu4uue I0pOru

5) OCBEHIEHHOCTh

6) KOHLIEHTpAIHsI KUCIOPOAa

12. BeiOepuTe TpH BEpHBIX OTBETA U3 IIECTU U 3alUIINTE HUPHI, T0J KOTOPHIMU OHU yKa3aHbl. B
HKOCHUCTEME HIMPOKOIMCTBEHHOTIO Jieca — JyOpaBe

1) KOpOoTKHE NMUIIEBbIE LIETH

2) ycTOWYMBOCTh 0O€eCIIeunBaeTCsl pa3HOOOpa3ueM OpraHu3MOB

3) HavaIbHOE 3BEHO IICTTH MTUTAHUS MTPEACTABICHO PACTCHUSIMHU

4) nonmyIAMOHHBINA COCTAB UBOTHBIX HE U3MEHSIETCS BO BPEMEHHU

5) UCTOYHMK IEPBUIHOM SHEPTUH — COJTHEYHBIN CBET

6) B 11OYBE OTCYTCTBYIOT PEIYLIEHTHI

13. BeiOepuTe TpH BEpHBIX OTBETA U3 IIECTU U 3alUIINTE HUPHI, O] KOTOPHIMU OHU yKa3aHbl. K
€CTECTBEHHBIM OMOT'€O0IIEHO3aM OTHOCST

1) ny6pasy

2) 6omoto

3) can

4) oropon

5) enbHUK

6) macrourie

14. YcTaHOBUTE COOTBETCTBUE MEXKLY I'PYIIIAMU PACTEHUM U )KMBOTHBIX U UX POJIBIO B DKOCUCTEME
npyna.

POJIb B O KOCUCTEME OYHKINOHAJIBHAS I'PVIIITA



A) mpubpexHas paCTUTEIHHOCTD 1) mpoay1ieHThbI
b) xapn 2) KOHCYMEHTHI
B) nuumHKM 36 MHOBOIHBIX

I') puroruiankToH

J) pacrenus nHa

E) 60mnb1oii npynoBUK

3anuuuTe B OTBET UG PHI, PACIOJIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r I E

15. YcTaHoBUTE COOTBETCTBUE MEX/IY POJIBIO (PYHKIIMOHAIBHBIX TPy B OMOTEO01eH03€ U (PyHKIIHO-
HAJIbHBIMH TPYIIIaMHU.

POJIb ®YHKINOHAJIBHBIX T'PVYIIIT OYHKINOHAJIBHBIE I'PVIIIIbI
A) BBIIEISIOT B aTMOC(heEpy KHCIOPO.T 1) KOHCYMEHTBI

b) MuHepanu3yoT opraHnyecKue BeIecTBa 2) NpOIyLIEHThI

B) co3maroT opranuveckue BemecTBa 13 HEOPraHMYECKuX 3) pemyeHThI

I') BoccTaHAaBIMBAIOT HUTPATHI IO CBOOOAHOTO a30Ta
J1) 3aMBIKarOT KPYrOBOPOT BEIIECTB
E) 6p1BatoT 1-ro, 2-10, 3-TO MOPSAAKOB

3anumuTe B OTBET LU PHI, PACTIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIONIEM OyKBaM:
A b B r i E

16. YcTaHOBHTE COOTBETCTBHE MCKAY XapaKTepHCTHKOﬁ 9KOCHUCTEMBI U €€ BUIOM.

XAPAKTEPUCTUKA 5KOCUCTEMBI SKOCHUCTEMA
A) BrItouaet 60J1b110€ pa3HOOOpa3ue BUOB 1) nmeHnyHOE MOJIe
b) npoaykuus yaCTUUYHO U3BIMAETCS U3 CUCTEMBI 2) cMeIIaHHbI Jiec

B) ucnone3ytorcst ynoopeHus pa3HbIX BUJOB
I') KpyroBopoOT BELIECTB HE3AMKHYTHIN

J1) siBisieTcst caMOperyIupyoueiicst CuCTeMOi
E) nmeet pa3BeTBIEHHBIE CETU MTUTAHUS

3aHI/II_HI/ITC B OTBECT I_II/I(I)pBI, PAacCIoJIOKUB UX B IIOPAAKE, COOTBETCTBYHOIICM 6YKBaMI
A B B r hi| E

17. YcTaHoBUTE COOTBETCTBUE MEXKTY OpraHU3MaMH U TUIIAMU MEXBUIOBBIX OTHOILICHH, B
KOTOpPBIE OHH BCTYMAIOT: K KaX/I0M MMO3UIINH, TaHHOHN B IIEPBOM CTOJIOIE, TOJ0epHTe
COOTBETCTBYIOLLYIO MO3UIMIO U3 BTOPOrO CTOJIONA.

OPI"AHM3MBI OTHOUIEHUA
A) 4€pHBIN U PHDKUN TapaKaHbl 1) KOoHKYpeHLUS
B) cBuHOI1 LenieHb 1 YenoBek 2) napa3uTu3m

B) camiibl maykoB MTHIIEEIOB

') TMYMHKH KYKOB-TUIaBYHIIOB M CTPEKO3
J1) TaéxxHBIN KIIen] U Jiuca

E) rpu6 tpyToBuk u Oepésa



3anumure B OTBET LU PHI, PACIIONOKUB UX B MOPSJIKE, COOTBETCTBYIOLIEM OyKBaM:
A b B r i E

18. YcraHoBuTE MOCIEI0BATEIbHOCTD MPOLIECCOB, BHI3BIBAIOIINX CMEHY 3KOCHCTEM.

1) 3acesieHre TEPPUTOPUN MXAaMHU U KYCTUCTHIMU JIMIIAWHUKAMU

2) nosiBJIEHHE KYCTapHUKOB U MOJTYKYCTapHUKOB

3) bopMupoBaHHE TPABSIHOTO COOOIIECTBA

4) nosiBJI€HNE HAKUITHBIX JIMIIAHHIKOB Ha CKAJIbHBIX OPOJIax

5) dbopMupoBaHHE JECHOTO COOOIIECTBA

19. Pacnionoxute B MpaBUILHOM MOPSAIKE OPraHU3MBbI B LIENIU MTUTAHUS, HAYUHAs C OPraHU3Ma,
MIOTJIOIAIONIETO COJTHEYHBIN CBET. B 0TBeTe 3aluIIMTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTh
uubp.

1) nuna

2) sictpeb nmepenes THUK

3) XKyK nmaxy4uil KpacoTel

4) 0OBIKHOBEHHBIN CKBOPEI]

5) TyceHHIIa HeMTapHOTo MISITKOMpPsIIa

20. Kakoii Tun OMOTUYECKUX OTHOILIEHUH YCTaHABIUBACTCA MEXKIY OOJNBIINM NECTPHIM JATIOM U
MaJIBIM NIECTPBIM JSTIIOM, OOMTAIONIMMHU B OJJHOM SKOCHCTEME XBOMHOTO Jieca? OOBsICHUTE TIOYEMY.
21. Kakue BUJIbI H9KOJIOTHYECKUX (PAKTOPOB CIIOCOOCTBYIOT PETYJISIIUU YUCICHHOCTH BOJIKOB B
skocucteMme? OTBET MOSCHUTE.

22. Onna camMKa JTyHbI-phIObI BBIMETHIBAET A0 300 MUIITMOHOB UKPHUHOK. OOBSICHUTE, TTOYEMY
YHUCIIEHHOCTh ATOT'O BHJIa HE BO3PACTaeT B BOJOEMAxX OecIpeiebHO.

Bapuanr 2

1. Kakoii u3 (hakTopoB perynupyeTr Ce30HHbIC SIBJICHUS B )KU3HU PACTEHUHN U KUBOTHBIX?

1) cmeHa TemriepaTypsl

2) ypOoBEHb BIAKHOCTH BO3yXa

3) Hanuuue yoexuIa

4) MpoOMKUTENEHOCTD THS M HOUH

2. Kakoii U3 nmepeunciaeHHBIX HIDKE (aKTOPOB HEXKUBOW MIPUPOJIBI HANOOJIEe CYIIECTBEHHO BIIUSCT Ha
pacnpocTpaHeHUE 3€MHOBOTHBIX ?

1) cBer

2) conepkaHue YTIEKUCIIOro ra3a

3) naBneHue BO3IyXa

4) BNa)XHOCTh

3. [1nOTHBIC ¥ IPOYHBIE KOKHBIE IIOKPOBBI, PEIYKITHS OPTaHOB 3PCHHSI, KOHEYHOCTH POOIIETO
TUIAa — TPU3HAKY KUBOTHBIX, OOUTAIOIINX B CPEIe

1) Ha3eMHO-BO31yIIHOM

2) MOYBEHHOM

3) BogHOM

4) opraHU3MEHHOM

4. Kakoii nudpoit 0003HaueHa Ha pUCYHKE 30Ha THOEH opraHu3ma?

1) 12) 113) 1114) IV

5. Kakoit sxonorudeckuit (hakTop SBISETCS OrPaHUYMBAIOIIUM JJISI 3€PHOSTHBIX IITUI] 3UMOU B
Taire?

1) MHTEHCUBHOCTH OCBEIIICHUS

2) mepemnajibl aTMOC(EPHOTO JTaBIECHUS

3) OTCYTCTBHE HACEKOMBIX

4) BbICOTa CHETOBOTO MOKPOBA

6. Pactenne BeHeprHa MyX0JIOBKa «ITOEJAET» HACEKOMBIX M3-3a

1) HeciocoOHOCTH K GOTOCHHTE3Y

2) HEXBaTKU OPTAaHUYECKUX BEIIECTB



3) HEXBaTKH a30Ta

4) mepexoJia K Mapa3uTHIECKOMY 00pasy KU3HU

7. Onpenenurte MpaBWIbHO COCTaBICHHYIO MTUIEBYIO LIEIb.

1) Jlucunia — mox1eBoi 4epBb — 3eMJICPOMKa — JTUCTOBOM OIal

2) JIucroBoii onax — M0K1€BOM YepBb — 3eMJICPOIKa — JTUCHUIIA

3) 3emuepoiika — J10XKIEBOM YepBb — JIMCTOBOM OIaJl — JIUCHUIIA

4) 3emiepoiika — JIMCHIIA — J0XIEBOM YepBb — JINCTOBOM OMaj

8. BeiOepuTe TpH BEpHBIX OTBETA U3 HIECTU U 3aMUIINTE HUGPHI, IOJ KOTOPHIMU OHU YKa3aHBI.
VYKakuTe NpU3HaKK arporeHo3a.

1) ycroituuBasi, caMOperyJJupyroascs cCucTeMa

2) UMeeT XOPOILIO Pa3BETBIEHHbIE CETU MTUTAHUS

3) xapakTepu3yercs OOJBIINM BHIOBBIM Pa3HOOOpa3ueM

4) HyXJaeTcsl B IOMOJHUTEIbHBIX UCTOYHUKAX SHEPTUU

5) B HEM HE3aMKHYTBIN KPYrOBOPOT BELIECTB

6) B cCTeM€ CHUXEHA CIIOCOOHOCTh K CAaMOPETYJISIUU

9. BeiOepuTe TpH BEpHBIX OTBETA U3 IIECTU U 3AMUIIATE LU (PBI, IO KOTOPHIMU OHHU YKa3aHBI.
Bri6epute opranu3mbl, OTHOCSIIIUECS K PEYLICHTaM.

1) 6akTepun rHUEHUS

2) rpuOBI

3) xiyOeHbKOBEIC OaKTepUH

4) MpecHOBO/IHbBIE PAUYKU

5) 6axTepun-canpopuThl

6) Maiickue XyKu

10. BoiObepute Tpu BEpHBIX OTBETA U3 MIECTH U 3aUIIUTE LU PHI, 0T KOTOPHIMUA OHU YKa3aHBI.
[IpucnocobneHreM pacTeHUid K )KU3HU B 3aCYILIUBBIX YCIOBHIX CITYKHUT

1) Hanuyue BOCKOBOI'O HaIETa HA JINCThAX

2) uBeTEHHUE 10 pacyCKaHUs JINCTHEB

3) oO6pa3oBaHME MHOTOYHCIICHHBIX YCTBHI] HA TUCTHAX

4) cnocoGHOCTh HAKAIJIMBATh BOJLY B TKaHX

5) ApycHOE pacnoioKeHUE OPraHU3MOB

6) r1y00KO yXoAsias B IOUBY KOpHEBas cCUCTEMaA

11. Beibepure Tpu BEpHBIX OTBETA U3 MIECTH U 3alTUIINTE U PHI, ITOJT KOTOPHIMUA OHU YKa3aHBI.
Kakne 6uotnueckue pakTopbl MOTYT IPUBECTH K YBEITMUYEHUIO YHCIEHHOCTH MbIIIEBUIHBIX
I'PHI3YHOB B €JI0BOM JieCy?

1) cokpariieHre YMCIEHHOCTHU COB, €XKeil, JI1c

2) 6omnp1ION yposKall CeMsIH €1

3) yBeIMUYEHHE YUCIEHHOCTH Mapa3uToB

4) pyOka nepeBbeB

5) rmyOoKuit CHeXHBIHN MOKPOB 3UMOM

6) yMEHBIIIEHUE YHCIICHHOCTH TTapa3uToB

12. BoibGepute Tpu BEpHBIX OTBETA U3 MIECTH U 3alUIINTE LU PHI, 10J] KOTOPIMU OHU YKa3aHBbI.
Kakue antpornorensbie (pakTopbl OKa3bIBalOT BIUSHUE HA YUCIEHHOCTD MOMYJISAIMH JIaHAbIIIA
MaiicKoro B JIeCHOM cooO1iecTBe?

1) BbIpyOKa iepeBhEB

2) yBenMueHHE 3aTeHEHHOCTH

3) HeOCTATOK BJIary B JIETHUN TIEPHO/T

4) cOop AMKOPACTYIIUX PACTCHUN

5) HU3Kasg TemIneparypa Bo3ayxa 3uMOi

6) BBITANTHIBAHUE TTOYBBI

13. BeiOepuTe TpH BEpHBIX OTBETA U3 LIECTU U 3alUIINTE HUQPBL, O] KOTOPHIMU OHU YKa3aHBI.
Kakue Tpu Bua 5KOJOTrMYECKUX THUPAMHJT PA3TUYAIOT YUEHbBIE SKOJIOTH?

1) nupamua BUAOB

2) mupamuia 9Yucen

3) nupamua 6moMacchl

4) nupamuia SHEPrUU



5) nupaMua peayLeHTOB

6) nupamMua TMHAMUKHA

14. YcraHOBUTE COOTBETCTBHE MEXKIY OCOOCHHOCTSIMHU OOMTaTENeli OMOTreoneHo3a u ux
MPUHA/IJICKHOCTHIO K (YHKIIMOHATILHOW TpyTIIe.

OCOBEHHOCTH OYHKINWOHAJIBHAS I'PYIIITA
A) BKJIIOYAET PACTEHMsI, HEKOTOpPbIE OAKTEPHU 1) npoyLeHThI
b) norznouaer roroBele OpraHMYECKHUE BELIECTBA 2) KOHCYMEHTBI

B) nornomnaer HeopraHnyeckue BelecTa

I') BKiIIOYAET JKUBOTHBIX

J1) akKyMyJIHpYyeT COJIHEUHYIO SHEPTHUIO

E) uctounuk sHeprum — XKMBOTHAsI U PaCTUTEIIbHAS MUILA

3anuuuTe B OTBET UG PHI, PACHOJIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r I E

15. YcTaHoBUTE COOTBETCTBUE MEXKAY OpraHU3MaMH — OOUTATEISIMUA YKOCUCTEMBI U ()yHKITHOHAITb-
HOM TpyNIo, K KOTOPOl ©X OTHOCST.

OPI"AHM3MBbI OYHKIWOHAJIBHAS I'PYIIITA
A) MXH, MaOPOTHUKHU 1) mpoayLIeHTHI

b) 6e33y0Kku 1 mepIoBUIIBI 2) KOHCYMEHTBI

B) enu, nmucTBEHHUIBI 3) penyueHTsI

I') nnecHeBble rpuOHbI
J1) rHUIIOCTHBIC OaKTepUr
E) am&On1 n nady3zopuun

38.1'II/IH_II/ITC B OTBET LII/ICI)pI)I, PacCIloJIOKUB UX B MOPAAKE, COOTBCTCTBYIOIIEM 6yKBaMI
A B B r hi| E

16. YcTaHOBUTE COOTBETCTBUE MEX1Y IPU3HAKOM U COOOIECTBOM, /ISl KOTOPOTO OH XapaKTEPEH.

[TPU3HAK COOBLIECTBO
A) muIeBkIe e KOPOTKUE, COCTOST UX ABYX—TPEX 3BEHHEB 1) mpupoaHbIi OHOIIeHO3
b) nueskle 11enu AJIMHHBIE, TIEPETIeTEHbI, 00pa3yIoT MUIIEBYIO CETh 2) arpoieHos

B) BbIcOKOE BHI0BOE pa3HOOOpas3ue

I') npeobnaganrie MOHOKYJIbTYPBI

J1) neicTBUE €CTECTBEHHOTO U MCKYCCTBEHHOTO 0TOOpa
E) 3aMKHYTBII KpyTOBOPOT BEIIECTB

3anuiuTe B OTBET UG PHI, pACHOJIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r | E

17. YcTaHOBUTE COOTBETCTBUE MEX/Ty IPUMEPAMH U THITAMHU MEXBHUJIOBOTO B3aUMOJICHCTBHUS: K
KaXI0# MMO3UIIMH, TaHHOH B TIEPBOM CTOJIOIIE, TO0EPUTE COOTBETCTBYIONLYIO MMO3UIIMIO U3 BTOPOTO
cToyoLa.

ITPUMEPLI TUIIbI B3AUMOJIEMCTBUSA

A) ackapuja 1 4eJI0BeK 1) mapa3uT-xo3suH
b) non6epézoBuk u 6epéza 2) cuM6103



B) kieBep u kiryOeHBKOBBIE OAKTEPUH
I') MmangpuiiHpli 1a3MOIUN U KOMAp
J1) akTUHUS U PaK-OTLIETBHUK

E) ronoBus u nienuia

3anuuuTe B Ta0MILy BEIOpaHHbBIE [U(PHI O] COOTBETCTBYIOUIUMH OyKBaMHU.
A b B r I E

18. YcraHoBUTE MOCIEIOBATEILHOCTD MOSBICHUS OPTaHU3MOB IpH (popMHUpOBaHUH OHMOIICHO3a Ha
MIEPBUYHO CBOOOIHOI TeppUuTopuu. B oTBEeTE 3anUIINTE COOTBETCTBYIOLIYIO ITOCIEI0BATEILHOCTD
uudp.

1) mumaitHuKH

2) TpaBbl

3) Mxu

4) KycTapHUKH

5) nepeBbs

19. Pacnionoxute B paBUIHHOM MOPSIKE OPraHU3MBbI B UIIEBOH Iend. B oTBeTe 3amummmre coot-
BETCTBYIOIIYIO MTOCIIE0BATEIHLHOCTD TUMD.

1) 3épHa nieHuIIbI

2) peDKas JIMcUIa

3) kiIon BpeaHas yepernaiika

4) 6epkyT

5) oOBIKHOBEHHBIU TIepenen

20. OObIKHOBEHHAS JINCUIIA PETYTUPYET YUCICHHOCTD JIECHBIX MBIIIEBUIHBIX IPhI3yHOB. Kak
M3MEHUTCSI COCTOSIHHE OOUTATENEH JIECHOTO OMOIIEHO3a MPU MOJTHOM UCTPEOJICHUH WA PE3KOM
COKpAIIIEHUH YUCICHHOCTH JTUCHIL?

21. ITouemy oTHOIIEHUS rpuda TPYTOBHKA U OEpE3BI CUNTAIOT IPUMEPOM TTapazuTu3Ma?

22. Tlpu 3arpsi3HEHUN BOJOEMOB OTXO0JIaMH ITPOU3BOICTBA B BOJY MOCTYIAIOT COSAMHEHUS TAKETBIX
METaJUIOB, KOTOPBIE HAKATUTMBAIOTCS B KHUBBIX OpraHn3Max. OObICHUTE, B KAKOW YacTH TPE/ICTaB-
JICHHOH MUIIIEBOH LIENU U TOYeMY KOHIIEHTPAIUs 3TUX BEIIECTB JOCTUTHET MAKCUMAaJIbHOI'O YPOBHSI.
@UTOIIIAaHKTOH — 300IIAHKTOH — IJIOTBA — OKYHb — II[yKa — PHIOOSIHAS ITHLA.



