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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yae6HOMY TipeameTy «buonorus» (nanee - OMoJIOTHs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (enepalibHOM paboyeil mporpamMmmbl
BOCTIMTAHHUS.

Cormnacao nonoxenussm GI'OC COO npoduiibHBIE Yu4eOHBIE MPEAMETHI, U3ydaeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHETrO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHUM MPOGECCHOHATBHBIM M BBICIIUM OOpa3zoBaHuEM. B To ke Bpems
KOKIBIA U3 3THX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTannein
o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHUEH, CTIOPTOM MJIH BOCHHBIM JICJIOM.

[Tporpamma no yuebHomy npenmety «buonorus» na€r mpenctaBieHHue O eI U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €r0 CTPYKTypHpOBaHHE MO pa3ieliaM U Temaw,
pacnpeneseHye o KiuaccaM, peKOMEHY€eT MOCI€0BaTEIbHOCTh U3YUEHHs Y4eOHOTo MaTepuana
C yu€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUA,
Osiarofaps 4eMy NpoCMaTpUBAETCS HAIPABICHHOCTh Ha MOCIEAYIOIEEe pa3BUTHE OMOIOrMYECKUX
3HaHWH, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUIEHUS], NPEACTAaBIEHUI O 3J0pOBOM 00pa3e >KU3HM, Ha BOCIHMTAHUE
OepeKHOT0 OTHOIIEHUS K OKPYXAaroIlei MpUpoAHON cpene. B mporpamme mo OMOIOTHU Takke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauuu tpebdoBanuit ®I'OC
COOQ x mIaHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM pPe3yJbTaTaM 00yUYeHHS U
B (hOPMHUPOBAHMH OCHOBHBIX BUIOB YUEOHO-TIO3HABATEIHHOU JEATEIHLHOCTH OOYYAIOIIUXCS T10
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOr0 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIIero
o0OpazoBaHus.

VYueOublii npeamer «buonorusi» Ha ypoBHE cpeAHero oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4aromuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOH U KIIETOYHOM OMOJIOTUU, SMOPHUOIIOTUN
U OWOJIOTMW pPa3BHUTHS, TCHETHKH, CCJICKIIMH, OWOTEXHOJIOTHUH, HSBOJIIOIIMOHHOTO YUYEHHUS |
9KOJIOTHUH.

Nzydenue yuebHoro npeamera «buonorusi» Ha yriayOjIeHHOM YpOBHE OPUEHTHMPOBAHO Ha
MOJATOTOBKY 00YYAIOIINXCS K MOCIIEAYIOIIEMY TTOTyUYeHUI0 OMOIOTUYECKOT0 00pa30BaHUs B By3axX
U OpraHu3alusix CpelHero mnpogeccuoHanbHOro ob0pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBIISIET CHUCTEMa OHOJIOTUYECKUX 3HAHUHM, TMONYYEHHBIX MPU HM3YYCHUH OOyYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 kimaccax 3Tu 3HaHUS TOMYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, IprOax, OaKTepUsIX, OPraHU3ME YeJIOBEKa,
00X 3aKOHOMEPHOCTSX JKW3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
MPUKIIATHOTO ¥ TOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS
MoCNeAyIoNEero Beioopa npodeccun. Bo3mokHa Takke MHTETparys OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOTYYEHHBIMU 00yUYaIOIUMUCS MIPHU U3yUYeHUHU (HU3UKH, XUMUH,
reorpauu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMYy mpenMery "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrJacHO UM, H3y4daroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluy,
HBOJIIOIIMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs] OHOJOTHYEeCKOro pazHooOpasus



miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHUS oOOydarolmuxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
¢usuonoruu yenoseka. B 11 kimacce m3ydaroTcsi SBOJIOLMUOHHOE YYEHHE, OCHOBBI SKOJIOTUH U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buonorus» mTpu3BaH O00ECIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpUM M 3aKOHOB, WJCH, NPUHUMUIOB W TMpaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHWH O CTPOEHUHM, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIYJIALNUU, OHOLEeH03a, DKOCHCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX HCCIIEIOBAHUSX B OHMOJOTMH, MPHUKIATHBIX aCHEKTax
Ouonoruueckux 3HaHWi. (s pa3BuUTUSA U MOJAEpkKaHUS WHTepeca 00yJaromMXcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH IPOTPAMMBI 110
OMOJIOTUHN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHON
oOnacTu OMOJNIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIIECHUE BAXKHEHIIMX
OMOJIOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIa/IEHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHON 001acTH MpodeccuoHANbHON NeATENbHOCTH, CBSI3aHHOW C OMONIOTHEH, WU K
BbIOOPY YUEOHOr0 3aBeIeHUs AJIsl IPOJOHKEHNS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctuxenne 1nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriiyonéHHOM ypoBHE
o0ecrieunBaeTcs pelIeHUEM CIEAYIOINX 3aau:

OCBOCHME OOYyYaroIMMHUCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHMH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIiaXx,
COCTaBISIIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAaydHYH) KapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OPTaHW3M, OIS, BUJ,
OuoreorieHo3, Ouochepa); O BBIIAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HaKOMJIEHHE  oOyyaroIuxcs ¢  METOAaMU  MO3HAHUS  KMBOH  TPUPOABL:
MCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJIIpHOW U KIETOYHON OMOJIoruwy,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAJEOHTOJOTMM, DSKOJOTHMH); METOJaMU  CaMOCTOSITENIBHOIO  INPOBEAEHUS
OMOJIOTHYECKUX MCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONoJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJICHUE OOYYAIOIMMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAXOJIUTh, aHAIN3UPOBATH M
MCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Ly Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y SKOJIOTMYECKUMHU MpoOIeMaMH 4eJI0BeUeCTBa; OLIEHUBATH ITOCJIECTBUS CBOEH AESITENLHOCTH 110
OTHOILIEHUIO K OKpPY)Kalollel NpUpOIHONW cpele, COOCTBEHHOMY 37I0POBBIO M 3/10pPOBBIO
OKpYXaloIMX JIofei; O00OCHOBBIBaTh M COOJIIOATh Mepbl NPOMUIAKTUKA HH(EKIIMOHHBIX
3a00JIeBaHM, MpaBUJa TOBEACHUS B NpUpOAE M obecredeHus: Oe30MacHOCTH COOCTBEHHOM
KU3HEAESITENbHOCTH B UYPE3BbIYaWHBIX CUTYalMsIX MPUPOAHOTO M TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y O00YYaIOUINXCS MHTEIIEKTyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJ0JIOTHEeN OHMOJIOrMYecKOro MCCeIOoBaHusl, MPOBEICHUs
HKCIIEPUMEHTAIBHBIX HCCICAOBAHUM, pelleHuss OWONIOTHYECKUX 33734, MOJCIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE y 00yYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K >KMBOM MPUPOJE B IIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpMHpOBaHME SKOJIOTHMYECKOH, TE€HETHUYECKOH



TPaMOTHOCTH, OOIIEH KyJbTYypbhl TOBEACHUS B TPUPOJC; WHTETPAIUM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHre 00yJYarIUMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmoleHne TpaBWJI TIOBEACHUS B TMPUPOJE, OXPaHbl BHJOB, JIKOCHCTEM, Owochepsl),
COXPaHEHHH COOCTBEHHOTO 3JIOPOBBSI W 3JIOPOBbSI OKPYKAIONIMX JIOJCH (COONOICHHUS Mep
npoduIaKkTUKU 3a00JIeBaHM, o0ecrieueHrne 0€30MaCHOCTH KUZHECATSIIbHOCTH B UPE3BbIUAHHBIX
CUTYAIMSIX IPUPOJHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOJIOTHYECKIX
3HAHUM U YMEHUI B IOBCEIHEBHOM )KU3HH;

CO3/IaHUE YCJIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIWBHYaTbHON
00pa3oBaTeNbHON  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAyomEMY HpodecCHOHATHLHOMY
CaMOOIIPENICIICHUIO, B COOTBETCTBUU C WHAWBUAYAIBHBIMA WHTEPECAMH U IMOTPEOHOCTIMU
peruoHa.

OO1mee YUCIIO 4YacoB, OTBEICHHBIX HA HM3YYCHHE OHMOJIOTMM Ha YIIIyOJCHHOM YPOBHE
cpennero ooiero oopasoBanusi, cocrabiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HezIeno),
B 11 kmacce — 102 gaca (3 gaca B HeZeio).

OT60p OpraHU3aIMOHHBIX POPM, METOJIOB U CPEICTB O0yUEHUS OMOJIOTUHU OCYIICCTBIISICTCS
¢ y4€TOM crHelU(UKH ero COJACpKaHUs M HAIPABICHHOCTH HA MPOJIODKCHUE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeIbHBIM YCIIOBHEM TIPU OOYYCHHH OWOJIOTUH Ha YTIyOJIEHHOM YpPOBHE SIBIISICTCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYecKuX pador. Takxke ywacThe oOydaromuxcs B
BBINOJIHEHUH MIPOCKTHBIX U yU4eOHO-HUCCIIE0BATEIILCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMPEACsIeTCs
YYHUTEJIEM Ha OCHOBE HMCIOIIUXCS MAaTEPUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPHPOTHBIX
YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KUIACC

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

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHas Hayka. KpaTkas mctopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHnaMeHTaldbHbIE, MPUKIAIAHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (HPOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEILHOCTH
4eJI0OBEKA: MEAMIIMHE, CEJIbCKOM XO035I1CTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOBIL.

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «CBsi3b OMOJIOTUHU C IPYTMMHU HayKamm», «CucreMa OHOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTbh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NpoUCXoAsIMe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak hopma cymectBoBaHus Marepuu. Hayku, usyyaromiye >KuBble CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbBIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCUMOH M HE3aBHCHUMOM
nepemeHHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumote3. Hynesas
runote3a. [IoHsaTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornyeckux AaHHbIX. OneHkKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI HCKaXKE€HUS PE3yJIbTaTOB IKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «bHONOrMYecKHe CHUCTEMBD»,
«CBo¥icTBa KUBOM MaTepun», « Y POBHHM OPTraHU3ALMH KUBOU MPUPOIBD, « CTpOEHHE )KMBOTHOM
KIIETKN», « TKaHW ’KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHnu3May, «brnoreonenos»,
«buocdepay, «Metoabl U3ydeHUS KUBOU MIPUPOIBI».

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

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU M3YUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosnorust KjieTku

Knerka — crpykTypHO-(yHKIMOHANIbHASL €UHULIA KUBOTO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJ MEUEHBIX aroMoB, auddepeHImaibHoe [eHTpUudyrupoBaHue,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUposanHvix Kiemokx. DACKTPOHHAS MHUKPOCKOIIHUSL.
Kongokanvnaa muxkpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JeMoHCTpauMu

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

Tabmumpl 1 cxeMbl: «CBETOBON MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTrhl PacTUTENIbHBIX, UBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u e€ ponp
KaK pacTBOPUTENs, pEareHTa, y4yacTue€ B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPErYJISLUH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIeCTBA KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeIKOBOW MoiieKyisbl. llepBuduHas cTpykTypa Oenka, MenTHIHAsS
CBs3b. BTopuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHaryparusi. CBoicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€TKOB. [Ipuonsi.

VYrneBoabl. MoHOCaxapuabl, [Ucaxapu/bl, OTUrocaxapuabl U moiaucaxapu sl O0muii nian
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yTiIeBOAOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudpukanus  numnumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu mumuaos. Oomue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJyIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTumsl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradgga. Crpykrypa JIHK — nBoitHas crmpaiis.
Mecronaxoxnaenue u 6nonornueckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue moinekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKUMUM B Kietke. /pyeue
HYKReo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoisiorus: OMOXMMHYECKHE M OMO(pU3NYECKHE HCCIEAOBAaHUS COCTaBa U
IPOCTPAaHCTBEHHOW CTPYKTYphl Ouomouniekyn. Mooenupoganue cmpykmypol u QYyHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ou3atii u opeanuyecKuti Cunmes OUOMONEKYI U UX
HenpupoOHbIX AHATI0208.

JleMoHCTpanun

[Hoptpetsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

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

Tabmuubl u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemiectBa B cocraBe OpraHusMoBy», «CTpoeHHE MOJEKYyJbl Oelkay,
«CTpyKTYpbl O€NKOBOW MOJNEKyIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpoeHHEe MOJIEKyIl
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

Ob6opynoBanue: XMUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopHasi padora «OOHapyXeHHE OEITKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEAKIIHIN.

JlabopaTopnasi pa6ora «lccnenoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenune u GyHKINH KIETKH

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



CtpoeHne TMNpOKApUOTHYECKOW KJeTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KieTKH. [Inmasmarnyeckas meMOpaHa
(mma3manemma). CTpykTypa Iula3MaTuueckoil MeMmOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3usi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). [lomymponunaemocts memOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa v QyHKUINN KJIETOYHON CTEHKU pacTEeHUM, rpruOoB.

Huronnazma. Iutozons. Lurockener. [IBwkeHue nutoriazmbl. OpraHoOWAbl KIETKH.
OpnoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTruueckas cetb (JIIC), anmapar [Nonbmxwy,
JU30COMBI, UX CTpOCHHE U (QYHKUUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISpHOTO peTUKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOuHBIX MemOpaH. [maakwii  (arpaHyssIpHBIN)
SHJOIIa3MaTH4eckuii peTukynyMm. CekperopHas pyHkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxouopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH © macTul. llepBuuHble, BTOpPUYHBIE U CIOXHBIE ILIACTH[BI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpannble opranouab! kieTkun CTpoeHue M (YHKIMH HEMEMOPaHHBIX OpraHOUI0B
kietku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
MuxkpotpyOouku. Knetounsiii meHtp. CTpoeHHe U JBUKEHHE JKI'YTUKOB M PECHHMYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacloNokKeHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomaTHHa — TMCTOHBL. JJunamuxa s0epHol
06on04KkU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHuss.  CpaBHMTENbHAsh  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanun

IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHuEe MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKpPOCKON, MHKpPOIpEnapaTbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKPOIIpenapaThbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpOCHUS KIETOK PA3TMIHBIX OPTaHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHOH MEMOpPaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JEIIIa3MOJIM3a B PACTUTEIHHBIX
KJIIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS LUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NpeBpallieHNe JHEPTHH B KJIeTKe

AcCUMWISILIINS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonn3Ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIN U TeTepOoTPoHBIA. YyacTue KUCI0opoa B OOMEHHBIX MPOLECcax. DHEPreTHIECKoe
obecrieuenne kieTku: npeBpamieHue AT® B oOMeHHBIX mporieccax. DepMeHTaTHBHBIN XapakTep
peakuuii kieToyHoro Metabonuszma. @epMeHThI, UX CTPOEHUE, CBOMCTBA M MEXaHHU3M JICHCTBHSL.



Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OCIKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIHUA OT pa3IMYHbIX
(bakTopoB.

[lepBUUHBII CHHTE3 OpraHUYECKHUX BellecTB B KieTke. dDorocuHTre3. AHoKcuceHHwll U
oKcueenHvlll  pomocunmes vy baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnozo yeumpa. Ponps xnopomnactoB B mporecce porocunTe3a. CBeTOBass U TEMHOBAs
dazel. @omoovixanue, Ci., C4. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
Brnusaue pa3nuuHbix (GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPUIUPYIOLIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpoKeHUS U MX HCIIOJIb30BAHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHdeckoro obMmeHa. [loATOTOBUTENBHBIN JTarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TTIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poiib MUTOXOHApUI B mpoleccax
Oounonoruueckoro okucienus. Luknnuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHue.
Ouepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO OOMEHA.

JdeMoHcTpannn

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

Tabmuupl 1 cxembl: «DoTOCHHTE3», «IJHEpreTuueckuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTa», «XeMOCHHTE3Y.

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pY0BaHKE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHnas padora «/3ydeHune kaTaauTHUECKON aKTUBHOCTH ()EpMEHTOB (Ha pUMepe
aMUJIa3bl WK KaTanasbl)y.

JladopaTtopnasi padora «l3yueHue (QepMEHTAaTUBHOTO pACIICIJIEHUs TEePOKCU/IA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlabopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakun matpuyHoro cunTtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanmmzamms HacienacTBeHHOM uWH(opmarnuu. ['eHeTWyeckwili KOj, €ro CBOMCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. [lpuHIMNIBI TpaHCKpHUMIIMKA: KOMILJIEMEHTApHOCTH,
aHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

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

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHu3anus TeHoMa y MPOKapuoT U
9YKapuOT. Perynsius akTHBHOCTH T€HOB y TIpokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos8 y sykapuom. Ponv xpomamuna 6 pelynsayuu
pabomul eenos. Perymnsiys o0OMEHHBIX MPOIeccoB B KieTke. KieTounslil romeocTas.

Bupycbl — HekiieTouHble (OPMBI )KU3HU U 0OJMUraTHble mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupychsbie 3a00eBaHus 4enoBeka, ;KuBOTHBIX, pacteHuid. CITIN I, COVID-19, connanbhbie
¥ MEIUIIUHCKHUE TTPOOIIEMBI.



buoungopmamura: unmeepayus u anaruz ooavuux maccusos («bigdatay) cmpykmyprvix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocodbvl 0ocmasku 1eKkapcma.

JleMoHCTpanuu

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

Tabmuer u cxembl:  «buocuHTes Oenka», «l'eHeTmdeckwii Kkom», «Bupycem,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Krnerounsnii nuki, ero mepwoisl u perymsmus. Matepdaza u muro3. OcobeHHOCTH
mpoleccoB, nporekatonux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IMEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunte3  JHK —  permumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3Mm
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMmepsl 1 TeoMepasa. XpoOMOCOMHBII
HA0Op KIJIETKH — KapUOTHUIL. J{MTUIOMIHBIA M TaluIOMAHBIN Habophel XpomMocoM. ['omonornyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpoLEcChl. THIIbI
muTo3a. Kapruokunes u nurokunes. buongornueckoe 3HadyeHHE MUTO3A.

Perynsmuss MuToTHuYecKoro uukia kieTkd. I[IporpamMmmupyemas kierouHas ruOenb —
arornTo3.

Knerounoe sapo, XxpoMocombl, (hyHKIIMOHANBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanuu

Tabmuubl u cxembl: «Ku3HEHHbIM LUK KIeTKW», «MuTo3y, «CTpoeHHe XpoMOCcom»,
«Pennukanus JJHK».

Ob6opyoBaHMe: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHTO3 B KIETKaX KOpEelIKa
JTyKay.

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

JlabopaTopnass paGora «HaOnroneHne MuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBl.

B3anMocBs3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl ¥ CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pacoIOKEeHUs
TKaHEN B OpraHax pacTEHHM.

TKaHU )KUBOTHBIX U YeJIO0BEKa. THUIIBI dKUBOTHBIX TKaHEW: AMUTEINANIbHAS, COEIUHUTENbHAS,
MblleyHas, HepBHas. OCOOCHHOCTH CTPOEHUs, PYHKIMI U PacloNokKeHHs] TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranebl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

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



JIBi>keHue opraHusMmoB. J[BHXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKIYTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTCHUMN: TPONHU3MbI M HACTHM.
JIBM>KeHHEe MHOTOKJIETOUHBIX KHBOTHBIX U YEJIOBEKa: MpllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX paboTa.

ITutanue opranusmos. IlornonieHre BOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIbHBIX BEILECTB
pacteHussMH. [luTtanue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKJIETOYHOE IMILECBAPCHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
»kenesbl. [InmeBapurenbHas cucrema 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jpixanue >xuBOoTHBIX. uddy3us ra3oB yepe3
noBEepXHOCTh KieTku. KoxkHoe apixanue. JlpIxatenbHas MOBEpXHOCTH. JKaOepHoe M J€royHoe
JpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cCHCTEMa 4YeloBeKa. MeXaHu3Mm
BEHTWISALMM JETKUX Y NITUL] U MIIEKONUTAOMMX. Perysuus nsixanus. J{pixarenbHble 00bEMBI.

TpaHcnopT BewIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHHS CTPOCHMSI KPOBEHOCHOH CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabota cepaua u e€ perysiusi.

Beinenenne y opranuzMoB. BbigeneHue y pacteHuil. BbiaeneHue y  KMBOTHBIX.
CoxkpatuTtenbHble Bakyosau. Opratsl BbaenaeHus. OUibTpanus, CeKpeLus 1 00paTHOE BCAChIBAHUE
KaKk MEXaHHU3Mbl paboOThl OpraHoB BblAeneHHs. CBS3b IOJOCTU Tela C KPOBEHOCHOW U
BBIJICINTEIIBHOM CUCTEMaMU. BpljeneHue y IO03BOHOYHBIX >KMBOTHBIX M 4enoBeka. [loukm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKUE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3alUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil ¥ LUCTHI
IPOCTEHIINX. 3aliuTa y MHOTOKIETOUHBIX pacTeHuid. Kytukyna. CpeacrBa nacCUBHOM U
XUMHYECKOMW 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHast cuctema uenoBeka. KileTouHbII W TymMOpalbHbII HWMMYHMTET.
Bpoxnéuuplii ©  npHOOpETEHHBIM  crienupUUecKuii HUMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisiuss 'y OpraHu3mMoB. Pa3apakuMoCTp y OJHOKIJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxuMocTe M peryisuus y pacTeHuil. PocToBele BemecTBa M HMX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas perynsius y >KMBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopnas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'yMopanbpHas perynsuuss ¥ SHIOKPUHHAs CUCTEMA JKMBOTHBIX M uesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBue TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpanun

IToptper: U. I1. I1aBios.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepum», «lIpocreiimmey, «Opranpl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKOMbIX», «TkaHuM pacTeHMID,
«Kopuebie cuctembl», «Ctpoenue credms», «CTpoeHHe ITHCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4denoBeka», «llmmesapurenbHas cucrema», «KpoBeHOCHas cuctemar,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas cuUcCTeMay,
«BpiienurenpHas cucteMa», «OHIOKpUHHAS cucTeMay, «CTpoeHne MblUnb», «MMmyHHTET?,
«KumeunononoctHele», «Cxema nuTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX



KUBOTHBIX», «CTpoeHue ruaps», « CTpoeHHe IIaHapun», «BHYTpeHHEE CTPOCHHE 0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepHas cucrema nrtun», «HepBHas cuctemMa MIIEKONMTAIOIUXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MUKPOCKOI, MHUKpOIpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEeW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
000py10BaHuUE [yl IEMOHCTPALMU IOYBEHHOI'O U BO3YILIIHOI'O MUTaHUS PACTEHUH, pacllenIeHUs
Kpaxmasia u OeJlKOB Moj AecTBUEM (EepMEHTOB, 000pyIOBaHME ISl AEMOHCTPALIUU OMBITOB 110
WU3MEPEHUIO JXKU3HEHHOW EMKOCTH JIETKMX, MEXaHMW3Ma JbIXaTEJIbHBIX JBHKEHUH, MOJEIN
TOJIOBHOI'O MO3I'a Pa3jIMyYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHell paCTeHUID.

JlabopaTopnasi padora «/3ydeHne TkaHel )KUBOTHBIX).

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

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIIAIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TomoBoe paszmHoxeHue. IlomoBele kieTku, nmiau ramersl. Meno3. Cragun Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiiieBoe pazputue. ['ametorenes y ;xuBoTHbIX. [1osioBeie sxene3pl. OOpa3oBaHue
Y Pa3BUTHE NOJIOBBIX KJIEeTOK. CriepMaToreHes u ooreHes. CTpOeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopghozenes — oOna uz enasnvix npooaem smbpuonoeuu. Konyenyus mopghocenos u
Mmooenu mopgoeenesza. Ctaauu SMOpHUOTreHe3a KUBOTHBIX (Ha Mmpumepe Jsarymku). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMHUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiIMsHHE dYacTen
Pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS MHIYKIIUS ). 3aKJIaIKa TJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOACUCTBUI reHoB. BiusHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbIE mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo30oM y OECMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOpbl PEryIsUUU pOCTa KUBOTHBIX W uenoBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y >KMBOTHBIX M 4enoBeka. Ilepnonbl OHTOreHes3a 4YeroBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHEe MPOLECCHI.

PasmHuoxenue u pazsuthe pacteHuil. [lamerodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. Ob6pazoBaHue CIIOp B mpoliecce Meio3a. ['lamerorenes y pacrennii. Omio10TBOPEHHUE U
pa3BUTHE DPACTUTEIBHBIX OPraHu3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y LBETKOBBIX PAacTEHUU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peTyJILUYA OHTOT€HE3a Y pPAaCTEHUI U KUBOTHBIX.

JemMoHCTpauMu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

TabGmuupl u cxemsl: «BereratuBHoe pa3MHOXeHUE», « TUIbI 6ecrOIOro pa3MHOKEHUS,
«Pa3MHOXeHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE JBIiIEHB», «Pa3MHOXEHHE THUIPBI,
«Meiios», «Xpomocombl», «['amerorenes», «CTpoeHHE SHUUEKIETKH W CIEpMaTO30UIa»,
«OCHOBHBIE CTaluU OHTOreHe3a», «[Ipsimoe u HenpsMoe pazBuTue», «Pa3BuTHE MalICKOTO KyKay,



«Pa3Butne capanum», «Pa3zButue ImArymku», «JIBoilHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMsH OJHOAOJbHBIX M JIBYJOJBHBIX pAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOM KanycTbl», <) KU3HEHHBIN LUK MXa», < KU3HEHHBIA UKJI TAOPOTHUKAY, < KU3HEHHBIN
LUKJ COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIperapaThl SIMIIEKJIETOK U CIIEPMAaTO30U0B,
Mozelb «L UK pa3BUTHS JIATYIIKIY.

JlaGopatopnass pabGora «l3ydyeHWe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

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

JlaGoparopHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN.

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

HcTopust cTaHOBIIEHUS U Pa3BUTHUS TeHETHKH Kak Hayku. PaboTel I'. Mengens, ['. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butin 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. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, aJbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOJIOTHUECKUI, MOJIEKYISIPHO-TEHETUYECKUN.

JdeMoHcTpannn

[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.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXeMBI CKPEITUBAHUS.

JlabopaTopnasi pa6ora «/Ipo3oduia kak 00BEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemrBanue. [lepBblit 3aKkoH MeHenst — 3aK0H eAMHO00pa3usi THOPUIO0B
nepBoro nokoJienus. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerIeHHs
npu3HakoB. lluTojormyeckre OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS. [ WIOTE€3a YHCTOTHI
ramMer.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHbBIi ~ XapakTep — HaclIEOBAHMS.
Pacmienienne npu3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4yeckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe HacleI0BaHNe
T€HOB, HAPYLIEHUE CIEIUICHUS MEX1y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHHM3M OIPEAECICHHS Moja. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoMm. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBHE TE€HA.
MHoOXeCTBEeHHbIN ajuienu3M. B3auMmopeiicTBue HeayuleNbHbIX TE€HOB. KoMIIEeMEeHTapHOCTb.
Onucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKMUBOTHBIX M YEJIOBEKa, a TaKxke
(U3HOTIOTHYECKHUX MTPOIIECCOB, TOBEJACHUS M KOTHUTHBHBIX QYHKIHH. ['eHETHYeCKe MeXaHN3MBbI
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» M «XO35SUH — MUKPOOHOMY).
['eHeTnyeckue aceKThl KOHTPOJISI M U3MEHEHUS! HACJIECTBEHHOW MH(pOpMAIMU B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JemMoHCcTpaunu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBI MeHmemns», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuupanue», «HemnonHnoe noMmunupoBanuey», «ClemniieHHOE HAaclleJOBaHUE



MIPU3HAKOB Yy Nipo30duibl», «['eneTnka monay, «Kapuotun yenoseka», «Kapuotun apo3oduisn,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENn3M», « B3aumMoaencTeue reHoB.

OOGopyaoBaHue: MOJETb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO0Opa3us THOPHUIIOB MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HAaCJIEIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTIpenapar: «J{po3odumnay.

IIpakTuyeckass padora «l3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(HITBD).

IIpakTuyeckass padora «V3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
JPO30(DUITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopelictBue TreHoTHna M cpeabl npu (opMupoBaHuH (eHoTHNa. M3MEeHYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKW. Buabl HU3MEHYMBOCTH:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHass W3MEHYMBOCTh. Ponb cpeasl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunonHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunudueckas HW3MEeHUYMBOCTH. CBOMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTU. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIJaHUM F€HETHYECKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOTO BU/IA.

MyTanvoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIEC, TE€HOMHBIE.
CrnoHTaHHBIE W WHAYIUMPOBAaHHBIE MYTallMH. SIIepHBIE W IMTOIIA3MATHYECKUE MYTalluH.
Comaruueckre W MOJOBble MyTauud. [IpuurMHBI BO3HUKHOBEHMS MyTanuil. MyTareHsl U uX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopo8 6 HACIe008aHUU U
UBMEHYUBOCIU (hDeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoHCTpanuu

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

Tabmuiel 1 cxembl: «Buasl U3MEHUHMBOCTHY, «Moau(UKaIMOHHAS W3MEHUHUBOCTHY,
«KoMOuHaTHBHASI U3MEHYUBOCTHY, «Meito3y, «OmnomoTBopenney, «I eneTndeckue 3a00IeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(¢ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JladopaTtopnasi pabora «lccinemoBanwe 3aKOHOMEpPHOCTEH  MOAMGUKAITMOHHON
M3MEHUYUBOCTH. [IocTpOoeHNE BapUALIMOHHOTO PsAJla U BAPUALMOHHON KPUBOM».

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

Tema 14. I'eHeTHKA Ye/I0BEKA

Kapuotun uenmoBeka. MexayHapoJHas NporpamMma HCCIEAOBaHHUS TE€HOMa 4YeJlOoBEKa.
MeTobl U3y4eHHUS] TEHETUKHU YETIOBEKAa: TeHEaIOTMUECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTHYeCKuid. COBPEMEHHOE OMpeIeIICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM Ynciie ¢ moMoupto T1IP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN M JICUCHUH TEHETHYECKUX 3a00jeBaHUU deloBeKa. MearKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO TPpy3a». DTHUECKUE aCIEeKThI
MCCJIEI0BaHMM B 00JIACTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. I'eHeTmdeckas IpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpanuu

Tabmunpl u cxembl: «Kapuotun udenoBeka», «MeToapl U3yUeHUS] T€HETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YCIOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHAJTIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanusi U CeJeKIUs. 3apOoXKJICHHUE CEJEKIMU W JoMecTukanuu. Ydyenue H. .
Bagunosa o LleHTpax mporCcX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
psANOB B HaciueACTBEHHOM m3MmeHuMBocTH H. M. BaBuiioBa, ero 3HadeHue i CEIEKIIMOHHOU
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBUIyaJIbHBIMH.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpousBoAUTeNel 1Mo motoMcTBy. OTOOp MO
TEHOTUITY C IIOMOIIBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ] CEJNEKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTalUid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHne TeHOMHOTO PEIaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK mis momydenus
MCXOJIHOTO Marepuaa Jiyisl CEJeKIUU.

[Tonyyenne momuruionoB. BHyTpuBHIOBas ruOpuanzanus. bBIM3kopoacTBEHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Tpeononenne Oecraoaust MEXBHIOBBIX THOpUAOB. JlOCTH)KEHUS CENeKIUM pacTeHUud u
KUBOTHBIX. «3€1EHas peoIoYUsL.

CoxpaHeHHEe M H3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN M MX JIUKHUX
ponuyel s co3JaHusl HOBBIX COPTOB M T'MOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4uciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbl MPOUCXOXKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOW HW3MEHYMBOCTH», «METOIBI CEIEKIUNY,
«Otnanénnas rubpuan3anus», « MyTareses».

JlabopaTopnasi pabdora «/3ydeHne cCOpPTOB KyJbTYypHBIX PACTEHMH M MOPOJ TOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne METOJI0B CEJIEKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHui».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 16. BHOTeXHOJIOrUsl H CHHTeTHYeCKasi 0010 U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuCTHKa. TpaaunuoHHas OuOTeXHOJOrus: XxjeOoreudeHue,
MOJIyYeHHE KUCIOMOJOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.



Cozanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPAaBICHHOTO  W3MEHEHHS U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO IOJy4YEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAIIHUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kprnobanku. Comarnueckass rudpuausanus U comarudeckuid smOpuoreHes. Vcmnosb3oBaHue
TalyiOUJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. METO TpaHCIIIIaHTalUu AP KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANILHO20 — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHas MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHUPOBAHHUE
pekomOunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TI'€HHOU
WHKECHEPUH.

Menununckue 6uorexnosioruu. [loctrenomuas mudposas menunusa. ITI[P-nuarnocTuka.
MeTaboI0OMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 310poBbs. Mcnoap30BaHne CTBOJIOBBIX KiIeTOK. TaprerHas Tepamnus paka. 3D-OnonnxeHnepus
JUTs pa3paboTKH PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHU KOMITJICKCHBIX
TKaHell coyeTaHMeM TEXHOJIOIMH TPEXMEpPHOro OMONpPHUHTUHIA U ckadOoIaUHra A pPeLIeHus
3a71a4 NEPCOHAITM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECledeHnss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KallMX BUPYCOB, BBI3BIBAIOIINX 0COOO OIMacHbIe 3a00J1€BaHMsI YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuubt u  cxembl: «Mcnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HHXKEHEPUsD).

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX POAYKTOB.

IKeKypeust «broTexHoorus — BakHemas Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeACTABJEHU B OM0JI0THH

OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas nearenpbHocTs Y. JlapBuHa.

JBuwxymme cuiael dBoironuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAacl€JCTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopuu 3Bostounu (CTI). HelitpanbHas Teopust HBOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUDA.

JleMoHCTpanun

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

Tabmumpl n cxemsl: «Cuctema xuBoit mpupoabl (o K. Jlunuew)», «JlecTHua KuBbIX
cyuiects (1o Jlamapky)», «MexaHu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y pACTEHHH 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y. Jlapunay,
«Dopmbl 60pHOBI 3a cymiecTBoBaHUE», «[loposl romybeii», «MHOroo6pasue KyIbTypHBIX GopM
KanycTel», «lIlopoabl noMmamHuX >KMBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (1o Y.



HapBuny)», «CxeMa COOTHOLIEHHUS [BIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE MOJOKEHUS
CUHTETHUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHS U €€ pe3yJibTaThl

[Tonmynsimust kak 3naeMeHTapHas eAuHULA 3BomolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyJssiuil. 3menenue reHooH1a MOMyJIsIUH KaK
3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Komb6unarusHast u3MeHUnBOCTS. [peii reHoB — cirydaiiHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
aeneid B monynsanusax. Jddext ocHoBarens. Ipgexm dOymuviiounozo eoprviuxa. CHudiceHue
2EHeMmuU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. llpossnenue sghghexkma Opetigha cenos 6
oonvwux u Manvix nonyiayuax. Mwurpamun. M3onsamus  momynauuii:  reorpaduveckas
(mpocTpaHCcTBeHHasl), OroIoruueckas (pernpoyKTUBHAs).

EcrectBennblii oTO0Op — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUHN, CTaOWUIM3UPYIOLIUH, pa3pbiBatomuii (au3pyntuBHbii). [lonoBoit otOop.
Bo3HHMKHOBEHNE U HBOJIIOLIKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KaK pe3yJbTaT MHUKPOAIBOIIONMU. BO3HHKHOBEHUE
npucnocoOaeHnit y opranu3mMoB. ApoMopho3sl ¥ uaroanantanuu. [IpuMeps! mprcrnocooaeHuid y
OpraHu3MoB: MopQoiorudeckue, GU3MOIOTHYECKHUE, OHOXMMUYECKUE, I[OBEJACHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpaszoBaHue Kak pe3ynbTaT MHKPOIBOJIOIHH.
Wzomsiust — kimroueBoil  pakTop BUAooOpazoBanus. Ilyth u cnocoObl BUI000pa30OBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (SKOJIOTUYECKOE), «MTHOBEHHOE»
(monummonanzanus, rudpuausanus). JJIMTeIbHOCTh BOIIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON Ouonormu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMapa3sUTOB U HMX XO03sieB. MexXaHU3MbI
bopMHUPOBAHMS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanun

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

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYHUBOCTbY, «[lomynsuonHas CTpyKTypa BUIay,
«Cxema mposiBneHMs 3akoHa Xapau—BaiinOepra», «JIBmKyliue CHJIBI  3BOJIOLUNY,
«OKoJoTHYecKass M30JSIIMs MONYJSAIMA ceBaHCKOM (openny», «['eorpaduueckas H30IALUA
JMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI Jaypckoit», «IlonmynsinuoHHbIE BOJHBI YHCIEHHOCTU
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «KuBble HCKOIIaeMbIe,
«IToKkpoBUTENBECTBEHHAsT OKpacka >XMBOTHBIX», «lIpemympexnaromias okpacka >XHBOTHBIX»,
«®Dusnonoruyeckue agantauumny, «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCHTEIBLHOCTHY,
«Kpurtepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buaa B npupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpadpmyeckoe BHUI00OOpa3oBaHME TpEX  BUIOB  JIAHABIIICH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHJOB CHHHULY, «llomummonasl pactenmii», «KamyctHo-
peneyHslii THOPUIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel C
pUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yyyenna NTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BrIsiBlIeHHE N3MEHUNBOCTH y 0COOCH OTHOTO BUIAY.

JlabopaTopnasi paGora «lIpucrmocoOneHuss OpPraHU3MOB H HMX OTHOCHUTEIbHAS
11EeJIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosonus U eé pe3yabTaThbl



Metoas! n3ydeHust MaKpodBoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue wmeronsl uszyueHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEINBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMSI SBOJIIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHANIOrM4YHbIE OpraHbl. PyMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIJIIpHO-
TeHEeTHYECKHe, OHOXMMUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJAbl  HM3YyUCHHsS]  HBOJIOIHH.
I"'omonoruunsie reHsl. COBpeMEHHbIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[U1 U 3BOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  YyHKYUIL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

JdeMoHcTpannn

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

Tabmuupl u cxembl: «PUIOreHETUYECKUH Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yOble
suepe», «Crerouedansy, «Punnodurer», «CemeHHbIE MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
Pa3BUTHUSI TO3BOHOYHBIX KUBOTHBIX», «] OMOJIOrHMUHbIE U aHAJIOTUYHBIE OPraHb», «PyIuMEeHTH»,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpbI 4YEJIOBEKa M UIMMIIAH3e», «[JIaBHblE HampaBlIeHUS
ABOJIIOLIMNY, «O0I1IE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TIepOapuu, MYJSDKH HMCKOINAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOIMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue U pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXIEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEepMUs.
JloHayuHble TpPEICTaBICHMUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne XU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE 3Talnbl HeoOpraHuyeckoi »BostoKy. [InaneTapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Mutepa u I'. FOpu. O6pazoBanue nonumepoB U3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runore3a nepuyHoro OynboHa JIx. XonneiHa, reHernyeckas runoresa [
Ménnepa. Pu6o3umsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanne meMOpaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

HUctopuss 3emnum u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMYEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HauanpHble 3Tanbl oprannyeckoil sBosonuu. IlosiBieHne U 3BOMIONMS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3sKocucTeM. CoOBpeMEHHbIE MHUKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHrue sykapuoT (cHUMOMOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
ITpoucxoxkneHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHE OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPACTCHUH.
Brixon pactenuit Ha cymry. [losiBneHrne CiOpoOBBIX pACTEHHI M 3aBOEBAHUE UMU CYyIIIH. CEMEHHbBIE
pactenus. I[IpoucxoxneHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Talbl 3BONIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIC
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOuii 1 penTuiui.



[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3HM Ha 3emiie TI0 ApaM U MEPUOIaM: apXeH, MPOTEPO30H, MaIe030i, ME3030i,
KaiiHO30#. O01Ias XapakTepUCTHKA KIMMAaTa U Fe0JorHIecKuX mporeccoB. [losBaeHune u paciseT
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

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

CoBpeMeHHasI cucTeMa OpraHndeckoro mMupa. [IpuHIUIBI KIacCHPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

JleMoHCTpanuu

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

Tabmunel u cxembl: «Cxema onbita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuto
camo3apoxkJieHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «3Ortansl HeopraHMuecKon
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHMs DYKApHOT IMyTEM cUMOMOTreHe3ay, «CrucTeMa sKuBoi pupo by, «CTpoeHne
BUpyca», «ApoMopdo3bl pacteHuit», «PunnopuTHY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHoroknerounsie Bojgopociam», «Mxwm», «l[lanopoTHukn», «['0JJOCEMEHHBIE PACTECHHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApPoMOpQo3bl
JKUBOTHBIX», «lIpocreitmmey», «Kumeunononocrtusie», «llnockue yepBu», «UneHUCTOHOTHEY,
«Pp10BI», «3emHOBOIHBIE», «IIpecmbikarommecs», «lItunpy, «Muekonuratoniue», «Pa3zpurue
JKU3HU B apXeWCKou spey, «Pa3BUTHE XKHU3HU B INPOTEPO3OMCKON 3pe», «PasBurHe XHU3HU B
MaJIC030UCKOM dpey, «Pa3BUTHE )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHUH pa3IUYHBIX OTIENOB, KOJJIEKIUHA HACEKOMBIX,
BJIQXKHBIE TIpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuela NTUL U 3Bepei, KOJIEKIUU OKAMEHEIOCTEH, MOJIE3HBIX
MCKOITaeMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MoaenupoBanue onbiToB Muiepa—tOpu mno
M3Y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMocheper.

JlabopaTtopHasi pabora «/I3ydyeHHe M ONUCAHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OPTraHU3MOBY.

IIpakTuyeckas padora «M3yueHne 0COOEHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX OTICIIOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznenb u 3anaun anTponosiorui. MeToasl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJICTABICHUN O MPOUCXOXKICHUU 4YeJIOBEeKa. PenuruosHbie BO33pEHHUS.
CoBpeMeHHbBIC HAYYHBIC TEOPUH.

CxoactBo uenoBeka ¢ KUBOTHbIMU. (CHcTeMaTHyecKkoe IIOJIOKEHUE YeJIOBEKa.
CBuzeTeNbCTBA CXOJCTBA YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBbHO-MOP(]OIOTHUYECKHE,
IMOpHONIOTHYECKHE, (U3HOIOTO-OMOXUMHUYECKHe, TMOBeAeHUecKne. OTIHuYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE W KOMILIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPON CUTHAJIbHOW CUCTEMBI.

JBxymue cuibl ((pakTopbl) aHTPOIIOTeHe3a: OMoIornYecKue, corranbabie. COOTHOIEHNE
OMOJIOTHYECKHUX M COLMAIBHBIX (JaKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJIUM aHTpoIIOreHe3a. PaHHKe YenoBekooOpa3Hbie 00e3bsIHBI (TPOKOHCYJIBI) U
paHHME TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HBIX 00€3bsiH U TIOJCH. ABCTPATOMUTEKA —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMelnbld, MepBble U3TOTOBICHHS Opyauil Tpyna. UemoBek
PSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenpOeprekuii —



001Inii MpeoK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa Pa3yMHOTr0. YenoBeK HeaHIepTaIbCKUH
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THUIIA, JEHUCOBCKUMI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHoOMHUKA.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX 4YEJIOBEKA.
MyTanuonHsIi npouece U nonuMopdusM. IlonynsuroHHbIe BOJIHBL, Apei] reHoB, MUrpanus u
«a(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaIO-HErpOUIHAsl (9KBAaTOpHUAJIbHASI), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pAacCelIeHUs 4YeJoBeKa 1Mo IuiaHere. EauHCcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6eHHOCTh YelloBEKa K Pa3HbIM YCIOBUSAM OKpY KaroIen
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
4eJI0BEKa.

MexaucuuIuinHapable  MeToJpl B (pu3nueckoi  (OMOJIOrMUYEcKoi) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AQHTPOIOJIOTMST M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHM.
bruocounansHple  HcciaenOBaHMA ~— IPUPOABI  denoBeKa.  [ccinemoBaHume — KO3BOJIIOLUU
OHMOJOrMYECKOIro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

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

Tabmuubl u  cxembl: «Mertonpl aHTponosiorun», «l'0nMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIOKyIIME CHJIBI aHTPOIOrEHe3a», «ODBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenbiii», «HeaoBek npsIMOXOIAIIMi», «/leHNCOBCKHI uenoBeK»
«Heanpepransup», «KpomanboHb», «lIpenkn denoBeka», «OTambl 3BOITIOLUU YEIOBEKAY,
«Pacel yenoBekar.

Ob6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
4yeJoBeka, penpoaykiuuu (hotorpadun) KapTHUH ¢ MUGOIOTHISCKUMU U OUOICHCKUMHU CIOKETaMU
IPOMCXOXKACHUS YeJoBeKa, (oTorpapuu HaxOJOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
YyeJloBeKa, MOJIENb Yeperna 4eloBeKa M yeperna LIMMIIaH3€, MOJeNb KUCTH 4YeJOoBeKa U KHUCTU
HIMMIIaH3€, MOJEIN TOPCA MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeloBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/I3yueHne 3K0JOrMYECKUX afaNTalui YeTOBEKaY.

Tema 6. IKo0s10rHs1 — HAYKA 0 B3AaMMOOTHOLICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpYKawLei cpenoi

3apoxaeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl m 3amaun skonoruu. CBs3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUHU: TPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKpY Karolleil Cpeibl: JIOKAIbHBIM,
PETHOHANILHBIN U TJI00ATLHBIH.

3HAaUEHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIOBEYeCTBA C MNpUponod. POpMHpOBAaHME SKOJOTMYECKOM KYJIBTYphl M
HKOJIOTMYECKON IPaMOTHOCTU HACEJICHUSI.

JleMoHCTpanun

[optpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Paznensl skonorum», «MeToasl skomoruny, «CxeMa MOHUTOPHHTA
OKPYXAaIOIIEH CpeabDy».

JlabopaTopHasi padora «/3yueHrne METOA0B 3KOJIOTMUECKUX UCCIEIOBAaHUIN.

Tema 7. Opranusmbl 4 cpeia O0UTAHUA



Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx neictBus. Kiaccudukamms
OKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MEI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJOTHUECKHH (akTop. JleiicTBUE pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinsm.

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

Brnaxnocte kak skosormueckuii ¢akrop. IlpucnocoOnenuss pacTeHH K MOIACPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MMOYBEHHAs, TTyOWHHas
NOJIIOYBEHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH Ccpel OOWTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

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

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.
Kuznennele (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. OcOoOEHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, abpuueckue). 3HayeHHE OUMOTHYECKUX B3aUMOJCHCTBUIN I CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanun

Tabmuupl 1 cxembl: «IKojgorudeckue (akTopbl», «CBETOBOUM CIEKTP», « IKOJIOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeNIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIEY, «DU3NONOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHHsle GOpMBbI pacTeHU», « K13HEeHHbIE (POPMBI JKUBOTHBIX),
«JKocuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTeMa XBOitHoro yecay, «llemu nurtanusy,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcanusmy».

O6opynoBaHue: repbapuu pacTeHUH M JKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuu  CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacTeHus, repOapuu U KOJJIEKIIMH TETUIONI00NBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX pacCTEHUH,
yyyesna MNTULl U 3Bepel, repbapuu pacTeHMi, OTHOCAIUXCS K TUrpoduram, kcepoduram,
Me30(pHTaM, KOMHATHBIE PACTEHHUs JaHHBIX I'PYIII, KOJJIEKIIUH KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax, TepObapud M KOJJIEKUMHM pacTeHUM W JKUBOTHBIX, OONAJaloIIUX YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBUH KH3HH, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOLIUX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHasi padora «BrisiBiIeHHE TPUCTIOCOOICEHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTopnasi pa6ora «BpIsBICHHE TNPUCTIOCOONCHUN OpPraHWU3MOB K BIIHSHUIO
TEMIIEPaTypPbI».

JlaGopaTtopnas padoTra «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUN.

Tema 8. Jko/10rusi BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsnus kak 6uoioruyeckas cHUCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTMH BHIIOB B



(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJsiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISAIIH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pAacTHAasi M I0J0Bas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojnoruyeckas CTpykTypa nomyssinuu. OLeHKa YHUCIEHHOCTH MOmyisuuu. JuHamuka
NONYJIALMY U €€ perysanus. buortnueckuil moTeHuuan nonyiauuu. MoaenupoBaHue JUHaAMUKU
nomyssinuu. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpusble BbDKMBaHMs. Perynsanus
YUCIIEHHOCTU MOIMYJISIMA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »sKonorMueckoi Humie Buga. MecrooOutanue. MHoromepHas MoOJEb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humu. [loreHunansHas u
peann30BaHHas HUILIN.

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

3aKOHOMEPHOCTH TIOBEJEHUS W MUIpAlUil JKUBOTHBIX. buosornyeckue MHBa3UU
Yy>KE€POJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

Tabmuubl 1 cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKHU NOMysum», «[IpocTpaHcTBeHHas
CTpPYKTypa mnonyisinun», «Bo3pactHble mnupamuasl nomyiasiuum», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM pPa3Iu4YHbIMH OpraHusMamu», «Mopaenb skonmornueckord Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUICKIIUN KHBOTHBIX.

JlaGopatopHnas pa6ora «IIpucnocoOneHus ceMsH pacTeHUI K pacCeIeHUION.

Tema 9. Jxos0rus cooduecTB. IKOJOrH4ecKue CHCTEMbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OuoreHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue O10ku 3kocucTeM. [10UBBI U HUIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK S3HEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoaykius. DKOJI0THYECKUEe MUPAMUIbI
yucesl, OnomMacchl ¥ SJHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JeMcTBUS Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHbIE dKOCUCTEMBI. JKOCUCMEMbl 03ED U peK. DKOCUCTEeMbl MOpel U OKeaHos.
Dxocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buomornueckoe #  XO034HCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u0o06-30ughuxamopos (knrouesvix 6ud08) 8 PYHKYUOHUPOBAHUU
akocucmem. IlepeHOC 3HEPruM U BEIIECTB MEXAY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTH
OpraHU3MOB, TMOMYJISIUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOICHHBIX
BO3JICHCTBUI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbL 3IKOJN02UHECKO20



HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0IoTusl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl n cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA IIUPOKOJIUCTBEHHOI'O JIECay,
«JKocucTeMa XBOMHOrO Jeca», «DyHKIHMOHAJIBHBIE TPYHIBl OPraHU3MOB B OSKOCHCTEME,
«KpyroBopor BemiectB B 3Kkocucteme», «llenn mnurtaHus (macTOMINHAsA, JETPUTHAA)Y,
«DKOJOTHYECKas MUpaMUa YHCce», « IKOIOTHYecKas nupamMuia OnomMaccen», « IKOJIOTHUECKast
nupamuia sHeprumn», «Odpazosanue 0onoray, «IlepBuunas cykueccus», «BoccranoBienue neca
1ocJIe moXkapay, « IKOCUCTEMa 03epay, «ATporeHo03», «KpyroBopoT BemecTB U NOTOK SHEPTHH B
arpoueHose», «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repO6apuu KyJIbTypHBIX U AMKOPACTYLUX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoodIKOCHCTEMBD».

JlaGopatopuas padora «l3yueHue pazHooOpa3usi MEJIKUX OYBEHHbBIX YWICHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, O0JI0TO)».

IKCKypeust «DKCKYpCHsl B arpo3sKocHcTeMy (Ha IOJI€ WM B TEINIMYHOE XO03SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiM, TJe CYLIECTBYeT MJIM CyLIecTBOBala
)u3Hb. Pasputne npencrasieHuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKuBoe BeiecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU CcylecTBOBaHUs Onochepsl. OcodeHHOCTH Onochepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoxuMHYecKre HUKIbI (Yrieposa, a3ota). PUTMHUUHOCTD siBIIeHUH B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe o 6nome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTeNbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

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

JleMoHCTpanun

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

Tabmune! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot azora B nmpupone», «Kpyrosopor
yriaepoja B nmpupoje», «KpyroBopor kuciaopoaa B npupojae», «KpyroBopoTt Bozbl B IPHUPOIE»,
«OcHoBHBIE OMOMBI cyny, «Knmumatuyeckue nosica 3emum», « TyHapay, «Tairay, «CMmenraHHbIf
necy, «lllupokonrcTBeHHbIH Jiecy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit ecy.

OGopynoBanue: repOapuy paCTeHU Pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3meiicTtBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHne BOAHOM cpebl. OXpaHa BOIHBIX
pecypcos. Pazpymenne moussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpONOreHHOe BO3/ICHCTBHE HA PACTUTENBHBIN U AKUBOTHBIA MUpP. OXpaHa pacTUTEIHHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE NPHHIMIBI OXpaHbl Tpuponsl. KpacHeie kuHurH. OC0060
oxpansiemble npupoHble Tepputopuu (OOIIT). Borannueckue cajgpl U 300J0THYECKUE MTAPKH.

OCHOBHBIE IPUHIUIBI YCTOWYMBOIO PAa3BUTHS YeJIOBEYECTBA U NpUpoAbl. PannonansHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TIN100aJIbHBIX IKOJIOTHYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSITHBIE MOCIIEACTBHUS.

PazButne MeTOOB MOHUTOPHMHIA pa3BUTHS ONACHBIX TEXHOIEHHBIX IPOLECCOB.
CucmemHvle uccreooeanus nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOU



anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhovle ungopmayuonmsvie
cucmemyl, obecneuusarouue OOCMyn K UHQDOPMAYUU NO COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ HUONOBPENCOCHUAMLU.
Pexoncmpyxkyus mopckux u HazemMHuvIxX 9KOCUCTEM.
JeMoHCTpauMu
Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIpochepbD»,
«3arps3HeHue no4Bbh», «I[lapHUKOBBIA 3P PerT», «Oc000 OXpaHsIeMbIe TPUPOIHBIE TEPPUTOPHUI,
«Mogenu ynpasisieMoro Mupay.
O6opynoBanue: ¢potorpaduu oOXpaHsIeMbIX PACTCHHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepaunn, KpacHOl KHUTH pErvoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOSHHUS OOydYarOmIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHbIC.

B cTpykType NMUHOCTHBIX pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl IO OMOJIOTHMH BbIIEIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHHUI0 OUOJOTHM, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOEKIEHUM JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATENIbHOCTH  ILI€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMM, IMPUCYIIUMU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUECKON  KYJIBTYPBI,
CcnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMU, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOImIecTBe TpaBWIaMH M HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTAapLIEMy HOKOJEHHUIO, B3aUMHOI'O
YBOXEHHS, OEpPEeKHOT0  OTHOIIEHHWS K  KYJIbTYPHOMY  HAacleldi0 H  TPAJAULIUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXcsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPUEHTAlMid, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUH, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCUICKOTrO  oOlIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMHU 00ydYaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHWE YyYHTBHIBATh B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYyJIbTYPHBIMHU [IEHHOCTSMH U COLMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXKUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKAECHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON WICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOILIIOE M HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIIEIUIO U TaMSITHUKAM IPUPOJIbI, TOCTHKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
NOHMMaHHUA 3HA4YCHUsT OWOJIOTMM B MO3HAHWU 3aKOHOB IIPUPOABI, B JKU3HM YEJOBEKAa U
COBPEMEHHOT0 00I1IeCTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO ¥ IPUHUMATh OCO3HAHHBIE PELICHHS, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJHUTEISIM, CO3JJAaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSITUS [EHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3cTeTHYECKOIro BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3/ICHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (OPMHUPOBAHUS  KYJBTYPbl 3/10POBbSI M
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

MOHUMaHWE W pealn3aius 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOJIIO/IEHHEe TUTMEHUYECKUX MPaBUWJI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
peryisipHass (Qu3UYecKas aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIO/IEH;

OCO3HAHHME TOCJEICTBUA W HETNPHUSTHS BPEIHBIX MPUBBIYECK (YHOTPEOJCHUS alKOTOIs,
HapKOTHKOB, KypeHHs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTH K aKTUBHOU JICATEIBEHOCTH TEXHOJIOTHYECKON M COIIMAIBLHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSTEIIBHO BBIMOIHATE TAKYIO I€ATEIbHOCTS;

MHTEpEC K PAa3IUYHBIM chepaM MpodecCHOHATLHONW NEATETFHOCTH, YMEHHE COBEPIIATh
0CO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHbIE [IAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIEHUE K MPUPOJE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTeH uX perieHus;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH MPOoOJeM, CBS3aHHBIX C pallMOHAIBHBIM IMPHPOIONONIB30BaHHEM (cOoOI0AeHNE
MpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, OHOChepHl);



AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAILIUX BPEH OKPYXKAIOIIEH NPHUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAayKl U OOIIECTBEHHOM NPaKTUKH, OCHOBAHHOIO Ha JIHAJOTe KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBU
MEXY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIieM
MHpE Kak O EeIUHCTBE MPUPOABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH mpobaeM COXpaHeHUsl IPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IHMBWJIM3AIMA: O00SCIICUCHUS
HOBOT'O YPOBHSI Pa3BUTHSl MEIULMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuaTh pecypcHbI€ MPoOJIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TII0OATBHBIX
9KOJIOTHYECKUX MPOo0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TMOBBIIMICHUS 0O0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TTO3HAHMS, HMCIOJIb3YyEeMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdu3a WU OOBSICHEHHS SBICHUUN
OKPY’)KAIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYEHHS HA OCHOBE HAy4YHbIX (DaKTOB U HMMEIOMIMXCS JaHHBIX C LEJbI0 TOMyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B peasIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0OBATENBCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3ybTaThl OCBOECHHUS yueOHOro mpeamera «buonmorusy BKIHOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexmpenMeTHbIe) O0LIeHayUYHbIe TOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIeCTBO, SHEPTHS,
SBJICHHE, TPOIeCC, CHCTeMa, HAay4HBId (DaKT, MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIe0BaHNE, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JIpyTHe); YHUBEpCaJIbHbIE
yueOHble JeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHKATUBHbIE, PETYJSTHBHBIC), 00ECIICUUBAIOIIIE
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAJIbHOM KOMIIETCHIMU OOYy4aroIIuXcs;
CIIOCOOHOCTh 00ydJarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4yeOHbIe AEHCTBUS B IO3HABATEIBHOH M
COLIMAJIbHON IIPAKTHKE.



B pesynbprare usydeHuss OWOJIOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOydaromierocss OyayT copmupoBaHbl MO3HABATEIHHBIC YHHUBEPCAIIbHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJATUBHBIE YHHUBEpPCAIbHbBIE
y4eOHbIC JCHCTBHS, COBMECTHAS JICATEIHHOCTb.

MetanpeameTHble pe3yJbTaThl OCBOEHHUS MPOrPaMMbl CpeJHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYECKHUE [IeiiCTBHS:

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

MCIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKaiuy, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTMYECKHX IOHSATHH
(BBLOENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OTIPE/CIIATh IEIM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHKCHHS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCIIOJIb30BaTh OHMOJIOTMUYECKHUE TOHSTHS JUIsi OOBSICHEHUsS (AaKTOB W SIBJICHUW IKHBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKIACHMSI (MHTyKTUBHBIC, ISTYKTHUBHBIC, IO AHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHsSI B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIUPOBATH BBHIBOABI U
3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYCCKUX OOBEKTAaX, a TaKXKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePHUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaIbHOr0, BUPTYaAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 0a30BbIe HCCIEA0BATENbCKUE €iiCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETFHOMY TOMCKY METO/IOB
peIIeHUs TPAKTUIECKHUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIONIb30BaTh PA3JMYHbIE BHUABI ACSITENFHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
WHTEPIIPETAIMH, TTPEOOPA30BaHNI0 W NMPUMCHEHHIO B YUEOHBIX CHTYAIMSIX, B TOM YHCIE NPU
CO3aHUH YYEOHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIQJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (GOPMYTUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BaTENbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH NIPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3aJady, BBIJIBUTATh
TUTOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI JUIS JJOKa3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MMOTYYCHHBIE B XO/I€ PEIICHHUS 3a/1a4H PE3yIbTaThl, KPUTHYECKU OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISAITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO CPeay;

yMETb TEPEHOCUTHh 3HaHWS B  [O3HABAaTEJbHYI0O U  MPAKTUYECKyI0  oO0iacTu
KU3ZHEJEATEIILHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUTMHAJIBHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloII1e allbTePHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHUKAX MH(pOpMalUM (TEKCTe ydeOHOro mocoodus,
HAYYHO-TIONYJISIPHOW JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax [JaHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb MH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHBIE METOJAbI NpPH IOMCKE U O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOIMMOM JIJIS BHITTOJIHEHUS yUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PAa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY IHpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeAcCTBa IpH paboTe ¢ OHOIOrHYecKOM
uH(popMaLel: NPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH;

BJAJeTh HABbIKAMU PpACHO3HABAHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaeHne yHHBePCAJIbLHBIMA KOMMYHHKATHBHBIMH 1€ CTBHAMM:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIMU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUM IO CYLIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJadd, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHHU);

pacrio3HaBaTh HeBepOaJbHBIE Cpe/ICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTyallUi, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYyTUX JIOAEH, IPOSIBIATh YBAXUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas IeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
peleHn OMONIOTNYECKO MpoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS PHU peLIeHUH Y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UjeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JIEHCTBHS 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPENEISTh POJIA C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro y4acTHHKAa KOMaH/bl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeliaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:



UCIMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M HUX pELIEHHUS B
KU3HEHHBIX U YU€OHBIX CHUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSX M IOCTYIIKax II0 OTHOLICHHIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIbHO OCYILECTBIISATh I1O3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

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

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIMPOKOH 3PYIUIMH B Pa3HbIX 00JacTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BBIOOPA BEPHOTO PEIICHIS,;

YMETh OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUIKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaABO APYTUX Ha OIIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yray0aEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecrieueHrne NpouiIbHOTO 00ydeHus 00yJarouxcs
6uonoruu. OHU BKJIIOYAIOT: crieupuyeckue st OMOJI0TUN HayUHble 3HAHUS, YMEHUS U CIIOCOObI
JNEHCTBUI IO OCBOEHUIO, MHTEPIPETAIIMH U TIPE0OPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUN M WX MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX, a TAK)K€ B PEATbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yabTaThl PEACTaBICHBI 110 TOJaM U3YUYEHUSI.

[IpeameTHBIC pe3yIbTAaTHl OCBOEHUS YyueOHOTO npeaMmeTa «buonorus» B 10 Knacce TOTKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHUI O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOopMUPOBAHNU €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEILICHUN
po0JieM pallMOHAIBHOIO MPUPOIONOIb30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollne
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OPTaHW3M, MeTaboJM3M, TOMEOCTas,
caMOperyJIsILMsl, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
Oononoruueckne teopun (kinerounas teopus T. IllBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AHHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUIEIUIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW u3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MEepeHHe, HaOIr01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucCie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB KHU3HEEATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BeIecTB (MeTad0IM3M), IPEBPAIECHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, sMOpuUoOreHesa, MOCTAIMOPUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUSA T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXIYy OPTaHOWJIAMH KIETKH M HX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pACTCHHIA, >KMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIy CHUCTEMaMH OPTaHOB M WX
GyHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IMKJIA U KHU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(dbeHOTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMCHHE BBISIBISITH OTJIUYHUTEIBHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JJIs JOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIII;

YMEHHE pemaTh OMOJIOTUIECKUE 3a]1a9H, BBISIBIATH IPHYNHHO-CIICACTBEHHBIE CBS3H MEKIY
HCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3YJIHTATOB;

YMEHHE BBINOJHATH JTAaOOPAaTOpHBIE U MpaKTHUecKue paboThl, coOMIOIaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBHUTATh THUIOTE3bl, MPOBEPATh HUX JKCIHEPUMEHTATbHBIMU CPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OTYUYCHHBIE PE3YIIbTATHI U JIENaTh BBIBOJIBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPENCTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYEHHUECKUX KOH(PEPEHIINAX;

YMEHHUE OIICHUBATh 3TUIECKHE aCTIEKTHl COBPEMEHHBIX UCCIIEI0OBAHUI B 00JIACTH OHOIOTHN
U MEIUIMHBI (KJIOHUPOBaHME, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIeHHOE H3MEHEHUE
TeHOMa U CO3JIaHHe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHanbHON 1eATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETTLCKOTO X03SHCTBA, MHIIEBON
MPOMBINIIICHHOCTH, YTAyOJISTh TO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIEH MPOpEeCcCCHr U MPOJIOIDKEHHE OMOIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIHIX
cpeaHero npogecCHOHaIBLHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS YyueOHOTO npeameTa «buonorus» B 11 Knacce 1OTKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE W POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
paIroHaIBHOTO MPUPOIOTIONH30BAHMS, U B (HOPMUPOBAHUU IICHHOCTHOT'O OTHOIIICHUS K PUPOJIE,
o0LIEeCTBY, YENOBEKY, O BKJaJ€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralonX OWOJIOTUYECKUX TEPMUHOB U TOHITHHA (BHI,



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

yMEHHE BJIQJIETh OCHOBHBIMM METOJIAMH HAy4YHOT'O TIO3HAHUSA, HCIOJIb3YEeMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJI0ZICHUE, SKCIEPUMEHT), CIOCOOAMHU BBISIBJICHUS W OLICHKH AHTPONOTEHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouoctheppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
AJIONATPUIECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIMX CHII SBOJIIOLUN
Ha TeHO(OH] MOMYJISAIUHU, PUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHuUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aHMOCBSA3H MEXTy TPOIIECCAMH ABOJIIOLINU, TBUKYIITUMU CUITAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMH PA3JIMYHBIX HSKOCHUCTEM U MPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHUE BBISIBJIATH OTIMYUTEIbHBIC PU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTh BUIOB
K cpene obOurtanusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpraHM3MOB B COOOLIECTBAaX, aHTPOIIOI'€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHThI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HbIX CHCTEMAaTUYECKUX TpPYIII,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHUsS MHOIro0o0pa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYILECTBOBAHMS HPUPOJBI U
YeJI0BEUECTBA;

yMEHHE peliaTh OMOJTOTUYECKUE 3a/1a4H, BBISBIIATH IPUIMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU NOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTAaOOPAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JJa0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaThb THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIEI0BaHNUs, aHAIM3UPOBATh [TOJIyYEHHbIE Pe3yJbTAThl U JIEJIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOM paboTe 1Mo OMONOTHH, HKOJIOTUU U
MEIUIIMHE, TPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJMYHO MPEICTABISATH
MOJTy4YeHHBIE Pe3yNbTaThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

YyMEHHE OIICHWBATh THUIIOTE3bl M TEOPHUHU O TPOUCXOKICHUU KU3HMU, 4YEIOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0AaX MPEeNOTBpAIIEHUS TII0OATBHBIX
W3MEHEeHuH B 6uocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIleit mpodeccHoHaNbHON AeITeTbHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BaHUS, METUIIMHBI, OMOTEXHOJIOTHUH, IICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YTIAYOISITh MO3HABATEIbHBIN
WHTEPEC, HANIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOINICH Mpodeccuu 1 MpoaoKEHNE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHwUs.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/n HaumMeHnoBaHMe pa3/ieiioB U TeM Kontponbnbre | TpakTiueckue (uudgpossbie)
MPOrpamMmbl Bcero paGoTHI paGoTHI gﬁelc);;(c)::nenbnme
1 buosiorus kak Hayka 1
2 JKuBbIE CHUCTEMBI M X U3YYCHUE 2
3 buonorust kineTku 2 0.5
4 XuMHYecKas OpraHu3aius KIeTKH 10 1 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelecTB U MpeBpalleHrue Y HEPTUH B 9 1 1
KJIETKE
7 HaCJIeIlCTBCH}faﬂ uHpOpManus U 9 | 0.5
peanu3auus e€ B KIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 broTexHOJIOTHS M CHHTETHYECKast OMOJIOTHSI 4 1
17 Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 13




11 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3/iesioB U TeM Konrpoasnpie | TIpakTiueckie (undgposbie)
NMpPoOrpaMmblI Bcero paGOTLI paGoTLI gﬁef;;(c):fweﬂbnme
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
IpEeJICTaBICHUN B OMOJIOTUI
2 MUKpPO3BOTIONHS U €€ Pe3yIbTaThl 14 1 2
3 Makpo3BoTIOLINS U €€ Pe3yJIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1 13
3emie
5 ITponcxoxieHue YeaoBeKa — AHTPOIOTEHES 10 1 1
DKOJI0Tusl — HayKa O B3aMMOOTHOILIEHUAX
6 OPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY»Karolllel cpeaon
7 Opraau3Msbl U cpesia 0OUTaHUS 9 1 1.5
8 OKoJI0TUsl BUJIOB U MOMYJISILIUMA 9 1 0.5
9 ?;:TJZ(;IFS;I cO00111eCTB. DKOJIOTHYECKHE 12 1 0.5
10 buocdepa — rimobanbHas SKocucTeMa 6
11 YentoBek M OKpyXkKarolas cpena 6
12 Pe3epBHOE BpeMs 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 7.5




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

DJIeKTPOHHbBbIE
uugposeie
oOpa3oBaTejibHbIE

pecypchbl

buosnorus xak KOMIICKCHAsI HAyKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaSI Oopradnn3anus )XKMBbIX CUCTCM

Hctopust OTKpBITUS U U3YUYEHUS KIIETKH.
Knerounas teopus

MeTo1bl MOJICKYJIIPHON M KIIETOYHOM
ouonoruu. [Ipaktuyeckas padora
«M3y4eHne MeToI0B KIICTOYHOH
O6uosnoruu (xpomarorpadus,
anektpodopes, AuddepeHnnaibHoe
nentpudyruposanue, [1LP)»

0.5

XMUMHYECKUH COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BC€IICCTBA KJIICTKH, UX
Ouosornyueckas POJIb

Opranuyeckue BelecTBa KIeTKH —
oenku. JlaboparopHas pabota
«O06Hapy>xeHHe OETKOB ¢ TOMOIIBIO
Ka4€CTBCHHBIX peaKHHﬁ»

0.5

CaoiicTBa, k1accuduxanys u GyHkuuu
0enKoB

10

Opranudeckue BelecTBa KIETKH —
YTJIEBOJIbI

11

Opl"aHI/I'-IeCKI/Ie BCIICCTBA KIICTKHU —
JIUTTU ABI




Hyxkneunosbie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «Hccnenoanue

12 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOBY

13 Crpoenune u pynkuuu ATO. [lpyrue
Hykieo3uarpudocdarel (HTD)

CexBenupoanue JJHK. Metoapl

14 T€HOMUKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

15 MeTo/1bl CTPYKTYPHOM OMOIOTHI

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHue 2yKapuOTHUYECKOM KIIETKH.

17 [IpakTuueckas pabora «3yuenue 0.5
CBOMCTB KJICTOYHOM MEMOpaHbI»

18 IToBepXHOCTHBIN anmapaT KJIETKH
OaHoMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [IpakTuueckas pabora «3yuenue 0.5
JBUKEHUS LIUTOIUIa3Mbl B PACTUTENBHBIX ’
KJIIETKax»

[TosnyaBTOHOMHBIE OpraHOU/IbI KIIETKHU:

20 MHUTOXOH/IPHH, TIaCTUIbL. JITabopaTopHast 0.5
pabora «MccnenoBanue miazmMonusa u '
JEIUIa3MOJIN3a B PACTUTENBHBIX KJIETKAX»

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Crpoenue U GyHKIUH s7Ipa

23 KonTtponbhas padora « CtpoeHue 05
KJIETOK» )
AcCUMWISIIIUS ¥ TUCCUMMIIALIUS — JBE

24 CTOPOHBI MeTaboau3Ma. THumsl oOMeHa

BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTUIECKOW aKTUBHOCTH




bepMeHTOB (Ha pUMepe aMUIIa3bl WK
KaTajiasbl)»

25

DepMEHTaTUBHBIN XapaKTep PeakLui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabora «M3yuenue pepMeHTaTHUBHOTO
pacIleIuIeHHs IEPOKCUIa BOLOPOA B
pPacTUTEIbHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

Benku-akTuBaTOpHl U OCNKH-UHTHOUTOPEI

27

ABTOTpO(HBIN THII 00MEHA BEIIECTB

28

dorocunres

29

Xemocunres. Jlaboparopras pabota
«CpaBHeH#He poIrieccoB POTOCHHTE3A U
XEMOCHHTE3a

0.5

30

AHa’poOHbBIC OPraHU3Mbl. Bub
opoxenus. JlabopaTopHas pabora
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U
JIBIXaHUSD)

31

AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTHUecKOro oOMeHa. DHeprus
MeMOPaHHOTr0 IpaJMeHTa MPOTOHOB.
Cunre3 AT®: Pabota npotoHHoit ATO-
CHHTa3bl

32

O06o01IeHre u crucTeMaTu3alus 3HaHu|
o Teme "OOMeH BelecTB U
MpeBpallleHre YHEPTUH B KiieTke" /
KonTponbhas pabota no reme "OOMeH
BEIIIECTB U MPEBpAIIEHUE SHEPTUHU B
KJIeTKe"

33

Peakium MaTpU4HOIO CHHTE3a

34

TpaHckpunus — MaTpUYHBIA CHHTE3
PHK

35

TpaHcasuus u e€ ransbl




36

KonupoBanue aMuHOKUCIOT. Posib
pubocom B OMOCHHTE3€E OeKa

37

Opranuzanys reHoMa y Ipokapuor u
JYKapHuoT

38

MosnekyssipHble MEXaHU3MBbI 3KCIIPECCUU
T'€HOB Y 3YKapuOT

39

Bupycel — HexieTouHble POPMBI JKU3HU
U obnuratHble napa3uTsl. [IpakTuaeckas
pabota «Co3iaHue MOJIENH BUPYCa»

0.5

40

Bupycuble 3a0051eBaHns YEIOBEKA,
KHUBOTHBIX, PACTCHUH

41

HanorexHojioruu B OMOJOTHU U
MCIHUIINHEC

42

JKU3HEeHHBIN TUKIT KJIETKU

43

Marpuunsiii cuares JIHK

44

Xpomocomsl. JIaboparopHast pabota
«/3yueHnue XpoMOCOM Ha TOTOBBIX
MHKpoIpenaparax»

0.5

45

Jlenenve KJIeTKU — MHUTO3

46

Tunel kneTok. KapuoknHes U IUTOKUHES.
Perynsanus »kM3HEHHOT O IIUKJIA KJIETOK.
JlabopaTtopHnast pabora «Habmronenue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

0.5

47

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
no TeMaM "HacrnencrBennas nndopmanus
1 peanuzanus ee B kietke", "Ku3HeHHbII
uka kinetkn" / KonTponbHas paboTa mno
TeMe "Peakiuu MaTpUYHOTO cuHTEe3a"

48

Opranmu3M Kak eIuHOE 11eJI0€




Tkanu pacrenuii. JlTabopatopHas pabora

49 . . 0.5
«M3yueHue TKaHel pacTeHUI»
TKaHM )XKMUBOTHBIX U YEJIOBEKA.
50 JlaGopaTopHas paborta «/3yueHue TKaHen 0.5
YKUBOTHBIX»
Opransl. CucTeMbl OPraHoB.
51 JlaGopaTtopHnas padora «3yuenue 0.5
OpraHoOB IIBETKOBOT'O PaCTEHUS»
52 Ornopa Tena opraHu3MoB
53 JIBuKeHHe OpraHu3MoB
54 [Inutanue opraau3MoB
55 [IuTanue NO3BOHOYHBIX KUBOTHBIX.
[TuieBapuTenbHas cucTeMa yelloBeka
56 JIpIXxaHue OpraHu3MOB
57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YyeJioBeKa
58 TpaHCcnOpT BElIECTB Y OPraHU3MOB
59 KpoBeHnocHas cucrema mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA
60 Bolaenenue y opraHu3mMoB
61 3amuTa y OpraHu3MoOB
62 MMMyHHas1 CHCTEMA YEJI0BEKa
63 Pa3npa)xuMocTh U perymnsanus y
OpraHU3MOB
64 ['yMopanbHast perysisius 1 SHAOKpUHHAs
CHUCTEMA KMBOTHBIX U YEJIOBEKA
65 PopMBI Pa3MHOXKEHUSL OPraHU3MOB
66 [TosoBOE pa3zMHOKEHHE

67

Meiios




68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/I3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

69

HNunuBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

71

Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas paboTa «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apObIIICH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasmHOXeHMe U pa3BUTHE PACTCHHIA.
JlaGopaTtopnast pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»

0.5

73

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
no teme "CTpoeHue 1 QpyHKIUH
opranu3moB" / KonTponbHas padoTa 1no
teme "CTtpoeHue 1 GpyHKIIMH OpaHU3MOB"

74

HcTopusi CTaHOBJICHHS U Pa3BUTHUS
TCHCTUKHU KaK HAYKH. OCHOBHBIE ITOHITHSA
Y CUMBOJIBI TeHeTUKH. JIabopaTtopHas
pabora «JIpozoduia kak 00BEKT
TeHETUUYECKUX MCCIIETOBaHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
MPpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHne pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
Jpo30¢uiIs"

0.5




HI/ITOHOFI/I‘ICCKI/IG OCHOBBI

76 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroLIee CKPELUBAaHUE. 1
HenosHoe noMmuHrpoBaHue
JurubpuaHoe CKpeluBaHue.

78 [IpakTuyeckas padora «M3yuenue 1 0.5
PE3yIbTATOB AUTUOPUIAHOTO ’
CKPELIMBAHUA Y TPO30(PHIIBI)

79 LuTomornyeckrue OCHOBBI JUTHUOPHTHOTO 1
CKpEeIIMBaHUS

80 ClrernieHHOe HacJieIoBaHUE MTPU3HAKOB 1

81 XpOMOCOMHas TEOpHsI HACIEICTBEHHOCTH 1

82 I'enernka 1moia 1

&3 I'eHoTHIT KaK 1IEJIOCTHAS CUCTEMA 1

R4 ['eneTrueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

85 M3MeHYnBOCTh MpU3HAKOB. Buasl 1
W3MEHYHUBOCTHU

86 MonudukaimonHas U3MEHYHBOCTh 1
Bapuannonsslil psig U BapualMOHHAs
kpuBas. Jlaboparopnas padota

’7 «HccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHON U3MEHUYUBOCTH. ’
[TocTpoeHre BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

28 I'eHOTHIIMYECKAS U3MEHUUBOCTb. 1
KomOuHaTiBHAsE ”3MEHYNUBOCTD
MyTanuoHHasi U3SMEHYUBOCTb.

29 [TpakTrueckas pabota « MyTtauuu y 1 0.5

Jpo30¢guIIbl (Ha TOTOBBIX
MHUKpOIpenaparax)»




90

3aKOHOM€pHOCTI/I MYTaOIMOHHOI'O
rnpounecca. OIUTreHETHKA B SIIUTCHOMUKA

91

O00011IcHNE U CHCTEMATHU3aLIHS 110 TEME
"I'enetnka - HayKka 0 HaCJI€ACTBEHHOCTH U
U3MEHYMBOCTU OPTaHU3MOB" /
KoHnTtponbHas pabota 1o Teme
"I"eneTuka"

0.5

92

I'eneruka yenoseka. [IpakTuueckas
pabota "CocTaBieHue U aHaIIU3
poa0CIOBHOM"

93

MeToapl MEAUIIMHCKON T€HETUKH

94

3HauecHUE MeI[I/IIlI/IHCKOfI T'CHCTUKU B
npcaAOTBpalllCHHUHA U JICUHCHUU
FeHETUUECKHX 3a00JIeBaHMIl YeI0BeKa

0.5

95

OCHOBHBIE TTOHATHUS CEJIEKIMH.
JlaboparopHas pabota "M3yueHue copToB
KYJBTYPHBIX PACTEHUN U TTOPOJ
JIOMAITHUX KUBOTHBIX "

0.5

96

Mertobl cenekMoOHHOM padoThI.
JlaGopaTtopHast padora "M3yuenue
METOJIOB CEJIEKIIUU pacTeHui"

97

JlocTKeHMs! CeNeKIIMU PacTeHUH 1
KUBOTHBIX. [IpakTiueckas padbora
"[IpuBuBKa pacTeHui"

98

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TeHETHUYECKUX PECYPCOB

0.5

99

buoTexHonorus kak Hayka u oTpaciib
npousBojcTBa. [IpakTuyeckas padora
"N3ydyenne 00beKTOB OMOTEXHOIOTHH"

100

OCHOBHI)Ie Hanp ABJICHUA CI/IHTeTI/I‘ICCKI/Iﬁ
OuoJIOruun

101

XpOMOCOMHa}I W I'CHHAasA MHXXCHCPHUA




102 | Menunuackre OMOTEXHOIOT NI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;'n Tema ypoka Beero KonTpoabubie | IlpakTuyeckue il;;f CHHSI :)Ig[()l;l;z?;fe JIBHBIE
padoThI padoThI pecype
1 OpontonmoHHas Teopus Y. JlapBuna 1
) JBHoKy1IKe CUIIbI 3BOJIFOLIMH BUIOB 110 Y. 1
JlapBuny
3 Bbopn0a 3a cymecTBoBanue, 1
€CTECTBCHHBIH M HCKYCCTBEHHBIN OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIIOLIHHU
5 DTanbl 3BOJIIOLIMOHHOTO IpoIlecca: 1
MHUKPOIBOJIIOLUS U MaKPOIBOJIIOIUS
6 [Tonynsauus — 3yeMeHTapHas eIuHULIA 1
SBOJTIOIINHU
3aKOH TeHeTUYECKOro paBHoOBecHs Jx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BrIsiBIeHHE H3MEHUNBOCTH Y )
0co0el 0THOrO BHIA)
8 DnieMeHTapHbIe (haKTOPHI IBOTIOIUN 1
9 OddexT ocHoBaTensd. dpdext 1
OYTBUIOYHOTO TOPIBIIIKA
10 Murpauyu. M30a0uu nomyJisiuin: 1
reorpaduyeckasi, OM0oJIOrHIecKas
1 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1
(bakTop IBONIIOIHHU
12 [TomoBoii 0T60p 1
13 [Tprcnoco0IeHHOCTh OPTaHU3MOB KaK 1 0.5

PE3YIBTAT MUKPOSBOJIFOIIHH.




JlaGopaTtopHnas padora «M3yuenue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHH U )KUBOTHBIX)

14

[Tpumeps! mpucnocoOaeHu y
OpraHu3MOB: MOP(OIOTUIECKHE,
busnoIorNUeCcKre, ONOXMMHYECKHE,
noBeneH4yeckue. Jlaboparopnas pabora
«ITpucnocobsIeHns: OPraHU3MOB U UX
OTHOCHUTEIIbHAS 11EIECO00PA3HOCTh)

0.5

15

Bu, ero kxpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEeHUE
BUJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buga

17

Bunoo6pa3oBanue kak pe3yibTar
MHUKPOIBOJIIOIUHU

18

CBs13b MUKPO3BOIIOLUH U
SNUAEMHOJIOTHH

19

MaKpO3BOJ'II-OI_[I/I$I. ITaneonTONIOrMYECKHE
MCTOJbI U3YUYCHHUA 3BOJIIOITUN

20

buoreorpaduueckre METObI U3yUCHUS
SBOJIIOLIUH

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIIOTHUECKUE METOIBI U3YUCHUS
ABOJIIOLMU

22

MOJ'ICKy.HSIpHO-FCHCTI/I‘-ICCKI/IC,
OMOXHMUYECKHE U MaTEMaTHUYSCKUE
MCTOJbI U3YUYCHHUA 3BOJIFOITUN

23

KonTtponbhas padora «O6mue
3aKOHOMEPHOCTH 3BOJIIOIHH

24

AnantuBHAs paguaIus.
HepaBHOMEpHOCTHh TEMIIOB HBOJIIOIIUHU




HaquLIe THUIIOTE3bI ITPOUCXOXKACHUA

25
YKU3HU Ha 3emiie

2 JloHay4HbIe peACTaBIEHUS O
3apOXKJICHUH KHU3HU

27 OCHOBHBIE 3Talnbl HEOPraHUYECKOU
HBOJIIOLIUU

28 ['unore3bl 3apoXkI€HUS KU3HU
Wcropus 3emiu 1 METOABI €€ U3YUEHHUS.

29 JlaboparopHas pabota «3yuenue u 0.5
ONMCAHNE UCKOMAEMbIX OCTATKOB ’
JIPEBHUX OPTaHU3MOBY

30 HauanbHble 3Tansl opraHnyeckon
HBOJIIOLIUU

31 OBOJIIOLUS DYKAPUOT
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU

17 pactutenbHoro mupa. [Ipaktuueckas 0.5
paborta «M3yuenue ocoOeHHOCTEH ’
CTPOEHUS PAaCTEHUH Pa3HBIX OTAEIOB»

33 OCHOBHBIE 3TaIlbl YBOJIOLUH KUBOTHOTO
MHpa
DBoumonus )XKUBOTHBIX. [IpakTiueckas

34 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)»

35 PazButue xxu3HM Ha 3emMIie 1o spam U
nepuoJiamMm

36 MaccoBble BBIMUPAaHUS —
9KOJIOTHYECKHE KPU3HCHI MPOILIOro

37 CoBpeMEHHBIN YKOJIOTUYECKUN KPHU3UC,

€ro 0COOEHHOCTH




COBpeMeHHaﬂ CHUCTEMA OPraHUYECKOIO

38 Mupa. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTaHU3MOB
O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI
1o TeMaM "MUKpO3BOJIIOLUS U €€
39 pe3yJbTaThl", "MaKkpo3BOJIOIUA U €€
pesyabTatel"/ KonTposnbHas padota mo
TeMme "OBoronus"
40 AHTPOIOJIOTHS] — HayKa O YEJIOBEKE
41 Pa3Butne npeacraBieHui o
MIPOMCXOKICHUH YEJIOBEKA
MecTo 4enoBeka B CUCTEME
opranu4eckoro Mupa. JlaboparopHas
42 pabota «M3y4eHne ocoOeHHOCTEH 0.5
CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C IPSIMOXOKICHHEM»
43 JBMOKyIIIME CHJIbI AaHTPOIIOTEHE3a
44 CooTHoItIeHne OMOJIOTHIECKUX U
COLIMATLHBIX ()aKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPONIOTE€HE3a
46 [TaneoreneTnka M MaI€Or€HOMHUKA
47 OBOIIOLMS COBPEMEHHOTO YEJIOBEKA
Yenoeueckue pacel. [IpakTuueckas
48 paborta «M3yueHune sKOIOTHIECKUX 0.5
aJanTanui 4eI0BeKay
49 KoHnTposapHa paboTa « AHTPOIIOJIOTHSD)
50 3apoKIEHUE U Pa3BUTUE DKOJOTUU
Mertoap! 3xkonoruu. JlabopatopHas
51 pabora «3yueHue MeTo10B 0.5

SKOJOTMYECKHUX MCCIIEAOBaHMI




52

3HauyeHNE YKOJIOTUUYESCKUX 3HAHUM I
YyeJI0BeKa

53

Okonoruyeckne HakTopsl

54

AbuoTtnueckue paxkropsl. CBeT Kak
sKosiorndeckuii gpaxrop. JlaboparopHas
pabota «BpIsiBIeHNE TPUCTIOCOOICHHIA
OpPIraHU3MOB K BJIMSHUIO CBETa»

0.5

55

Aobuotndeckue dakropsl. Temmneparypa
KaK KOJIOTHYECKU (paxTop.
JlaboparopHas paboTa «BrisiBieHue
PUCTIOCOOIEHUI OpPraHU3MOB K
BIIMSTHUIO TEMIIEpaTyphbD»

0.5

56

AobuoTtndeckue akTopbl. BiaxxHoCcTh
KaK KOJIOTHYECKU (paxTop.
JlaboparopHas paboTa « AHATOMUYECKUE
0COOEHHOCTH PaCTEHHI U3 pa3HbIX MECT
oOuTaHU

0.5

57

Cpenpl oO0uTaHUs] OPraHU3MOB

58

buonornyeckue PUTMBI

59

KuzneHusle popMbI OpraHU3MOB

60

buotnyeckue ¢pakTopsl

—_— | —_ | —_

61

3HayeHne OMOTUYECKHUX B3aUMOIEICTBUI
JUTSL CYIIIECTBOBAHHSI OPIaHU3MOB B CpeJie
oOurtanug

62

OKOJIOTHYECKUE XapPaKTCPUCTUKHU
NMOomyJIsinuun

63

OCHOBHBIE TIOKA3aTENN TOMYJISIINN:
YUCJIIEHHOCTD, IJIOTHOCTh, BO3pACTHAs U
M0JIOBAsi CTPYKTypa

64

OCHOBHBEIE TTOKa3aTEIN MOMyJIAIN N
POXIAAEMOCTD, ITPUPOCT, TCMII pOCTAa,
CMCPTHOCTh, MUT'pALIN




65

DKkoJoruyeckasi CTpyKTypa MOMyJIsuu

66 JlvHamuka nonyJisiiuu 1 €€ peryJisius

67 KpuBble pocta 4MCI€HHOCTH MOMYJISILINU.
KpuBsie BBDKUBAHMS
DKoJIoru4eckasi HuIa BUja.

63 JlaGopaTtopHnas pabota 0.5
«IIpucnocobiieHust cEMsiH pacTeHUH K
pacceseHuIo»

69 Buj kak cucrema nonyJsisiiiui

70 3aKOHOM€pHOCTI/I MOBE/ICHUS U
MUTPAIUi )KHBOTHBIX

71 Kontponsnast padora «Bun xak
CUCTEMa»

72 DKocucTeMa Kak OTKpPbITasl cUcTeMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
HKOCHCTEME

74 OCHOBHBIE TOKA3aTeNI YKOCHCTEMBI

75 OKOJIOTHYECKHE MUPAMUJIbI

76 N3menenust cooO111ecTB — CYKIECCHH
[TpupoaHBIe S5KOCUCTEMBI. DKOCHCTEMBI

77 03€ep U peK. IKOCUCTEMBI MOpEN U
OKEaHOB

73 [Tpupoausie SKOCHCTEMBI. OKOCHCTEMBI
TYHJIp, JIECOB, CTETEH, MYCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI
Ypb6oskocucremsl. [IpakTiuueckas pabota

80 «M3yueHnue u onucanue 0.5
ypOOIKOCUCTEMBD»
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB

B OKOCHUCTEMAX




MexaHu3Mbl BO3JEHCTBUS 3arpsA3HECHUI
pa3HBIX TUIOB HA CyOOpraHM3MEHHOM,

82 OpraHU3MEHHOM, TOMYJISILIMOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 Buocdepa — obmennanerapnas
o0oJiouka 3emin

84 Yuenue B. M. Bepnajackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

36 KpyroBopots! BemecTs u
OMOreOXMMHYECKHE LIUKIIBI

R7 3oHanbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CcyIIH

88 YcroitunBocTh OHocheps

89 OKOJIOTHYECKHE KPU3HUCHI U UX IPUYUHBI

90 Bo3sgeiicTBue yenoBeka Ha 6uochepy

91 AHTpOHOFCHHvOG BosneﬁCTBvMe Ha
PACTUTENbHBIN U KUBOTHBIN MUD

92 Oxpana npupojsl

93 OcCHOBHBIE MPUHIIUIIBI YCTOWYHBOTO
Pa3BUTHS YEJIIOBEUECTBA U IPUPOIBI
ParnmonanbHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emin
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
1o TeMam "DKOJOorus - HayKa o
B3aWMOOTHOIICHHUSX OPTaHU3MOB JIPYT C

95 JPyroM U HaJIOPraHU3MEHHBIX CUCTEM C

OoKpykarotien cpenoit, "Opranu3msel u
cpena ooutanus", "OKOIOTHUS BUIOB U
nonyJsnus'”, "IKOJI0THs COOOIIECTB.




Dxosoruueckue cuctemsr", "buocdepa -

riobanbHas sxocuctema” / KontponbHas

pabora 1o Teme "Dkonorus"
96 Pe3epBHBIN ypOK 1
97 Pe3epBHBIN YpOK 1
98 Pe3epBHBIN YpOK 1
99 Pe3epBHBIN YpOK 1
100 Pe3epBHBIN ypok 1
101 PesepBHBIN ypok 1
102 Pe3epBHBIN ypok 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI POrPaMMbl CpeIHEro
0011ero 00pa3oBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OUOJIOTUU B CUCTEME
€CTeCTBEHHBIX ~ HAayK, B  (OPMHPOBaHUU  COBPEMCHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa, B TO3HAHUU 3aKOHOB
MPHUPOJIBI U PEUHICHUN KU3HEHHO BAKHBIX COIHABHO-ITHYECKHX,
HKOHOMHYECKHUX, IKOJIOTHUECKUX MPOOIeM YeTIOBEYECTBA, a TAKKE
B PCIICHUU BOIMPOCOB PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS, B
(hopMHPOBAHNY IIEHHOCTHOTO OTHOIIEHHS K MPHUPOJE, OOIIECTRY,
YeJIOBEKY; O BKJIAQJIC POCCUHCKUX W 3apyOekHBIX YUEHBIX —
OHMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenue cuctemoil 3HaHWN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, MCIIOJIB3YEMbIX B OMOJIOTMYECKHX HCCIEIOBAHUAX
KHUBBIX OOBEKTOB W OJKOCHUCTeM (ONHMCAaHWE, W3MEpEHHE,
IpoBeieHue HaOMIo/IeHu); crnocoO0aMu BBIABICHHS M OLCHKH
AHTPOIIOTEHHBIX U3MEHEHU B IPUPO/IE.

Ymenue BBIIBUTaTh TUIIOTE3BI, IIPOBEPATH ux
9KCIIEPUMEHTAJIBHBIMU  CpeACcTBamMH,  (GopMyJupys  Ielib
HCCIIEI0OBaHM, aHAIM3UPOBATh MIOJYyUYEHHBIE PE3YJIbTaThl U J€NIATh
BBIBO/JIBI.

BrlsiBneHNEe 3aBUCHMOCTH MEXKAY HCCIENYEMBIMHU BEIWYMHAMU,
OOBSICHEHHE TIOJyYEHHBIX pE3yJlbTaTOB U  (QOpMYJIUPOBaHUE
BBIBOJIOB C MCIIOJIb30BaHUEM HAYUHBIX IIOHATHI, TEOPHIL U 3aKOHOB

YMeHue BnaneTb CHCTEMON OHOJOIMYECKMX 3HAHHWM, KOTopas
BKJIFOYAET: OCHOBOMOJIAraroIye OMOI0rHuecKre TEPMUHBI U TIOHATHS
(KM3HB, KJETKAa, TKaHb, OpraH, OpPraHW3M, BUJ, TOMYJISLMA,
JKOCHCTEMa, OHWOleHO03, Ouocdepa; MeTaboIM3M, TOMEOCTa3,
KJIETOUHbIA ~ MMMYHHMTET, OHOCHHTe3 Oelka,  OHOMOIMMEpBI,
JICKPETHOCTD, CaMOperyJIsLs, CaMOBOCITPOU3BE/ICHHE,
HaCJIE€ACTBEHHOCTb, W3MEHUYMBOCTb, JHEPro3aBUCUMOCTb, POCT H
pa3BUTHE);

Oouosiornyeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAIBHO-CEJIEKTUBHOTO MMMYHHUTETA
II. Opmux, WM. MeuHukoBa, XpOMOCOMHasi  TEOpUs
HacneACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIIIEBOr0 CXOJICTBA
K. bopa, sBomonuonHas teopuss Y. [lapBuHa, CHHTETHYECKas
TEOpHsl HBOJIIOLIMU, Teopusi aHTpornoreHe3a Y. JlapBuHa; Teopus
6uoreonenos3a B.H. Cykauépa; yuenue H.J. BaBuioBa o nentpax
MHOTr000pasus ¥ MPOUCXOXKIEHHS KyJIbTYPHBIX PACTEHHUH, yueHHE
A.H. CeBeprioBa 0 myTsIX ¥ HaIIPaBJICHUSX ABOJIIOLNH, yueHue B.1.
Bepnanckoro — o 6uocdepe);

3aKOHBl  (eQMHOOOpa3Ws TOTOMKOB  TIEPBOTO  TOKOJICHUS,
pacIleIUICHUsl  NPU3HAKOB,  HE3aBUCHMOIO  HACIENOBaHUSA
pu3HaKkoB . Menzaens; cluenaeHHoro HacjleJ0BaH!sI IPU3HAKOB U
HapyuieHusi cuervieHus reHoB T. MopraHa, TrOMOJIOTHYECKHX




pAnoB B HaclencrBeHHoW wu3MeHuunBocth H.M. Basuiosa;
reHetudyeckoro pasHoBecus Jx. Xapmu wu B. Baiinbepra;
3aponbimeBoro cxoxacrea K. Bapa; Oworenermueckuii 3akoH O.
I'exkens, @. Mrosiepa);

MIPUHIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MuHumyma lO. JIubuxa, sKoIOrHYECKOW NHpaMUIbI
qrcen, OMoMacchl ¥ YHEPTUN);

runotesbl (koarepatHor A.M. OnapuHa, nepBuvHOro OysiboHa K.
Xonneiina, mukpochep C. Dokca, pubozuma T. Yek)

YMeHue pemath MOUCKOBBIC OMOJIOTHMYECKHE 3a7auH; BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty HCCIICTyeMBbIMHU
OHMOJIOTHYECKUMH OOBEKTaMH, MPOIECCAMU U SIBIICHUSMH, JeaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUHM TIOJTyYCHHBIX PE3YJIbTATOB;
COCTaBJISITh TCHOTHITUMYECKUE CXEMBI CKPEHIMBAHUS IUIST Pa3HBIX
THITOB HACJICIOBAaHHS IPU3HAKOB Y OPraHU3MOB, COCTABIISITH CXEMbI
MepeHoca BEIIECTB M JHEPrWd B JKOCHUCTEMax (LEnH IUTAHUS,
TTUIICBHIE CETH)

YMeHue yCTaHaBIMBaTh B3aUMOCBSI3HM MEXIY CTPOEHUEM U
(GYHKIMSAMU: OPTaHOMIOB, KJIETOK Pa3HBIX TKAaHEH, OpraHamMH |
CHCTEMaMM OpPraHOB Y PAcTEHH, )KMBOTHBIX U YEJIOBEKA; MEXIY
JTamamMud OOMEHa BEIIECTB; JTalaMd KIETOYHOTO IUKJIA |
KU3HEHHBIX IIMKJIOB OpPraHU3MOB; JTallaMd 3SMOpPUOHAIBHOIO
pa3BUTHS; TEHOTUIIOM M (PEHOTUNOM, (PEeHOTHNIOM U (aKTOpaMu
cpeabl 0OMTaHMs; MPOLECCaMHU SBOJIIOLNHU; JABWKYIIMMU CHIIAMH
aHTPONOTeHe3a; KOMIIOHEHTAMHU  PA3JIMYHBIX JKOCHUCTEM U
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYIeCTBEHHbIE TPU3HAKHU:

CTPOGHHUSI ~ BUPYCOB, KJIETOK TIPOKapUOT U  DYKapHoT;
OJTHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, BUJIOB,
OMOreoleH030B, PKOCUCTEM U OHOC(Epbl; CTPOECHUS OpPraHOB U
CHCTEM OpIaHOB pACTEHMH, XMBOTHBIX, YEJIOBEKA; MPOLIECCOB
KHU3HEEATSIFHOCTH, MPOTEKAOIIUX B OpraHU3Max pacTeHHUH,
KHUBOTHBIX M 4YelloOBeKa; OWOJIOTMYECKUX TIPOLECCOB: OOMeHa
BelecTB (MeTabonu3M), nHGOpMALUK U TPEBpaIlleHUs] SHEPIHH,
OpoKeHHsI, aBTOTPO(HOr0 M TeTepoOTPOPHOro TUIOB MHUTAHUS,
(dboTocWHTE3a W XEMOCHHTE3a, MHTO3a, MEi03a, ramMeToreHes’a,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHS, Pa3MHOXKEHUS,
WHIUBUTYATBHOTO pa3BUTHS opraHu3ma (oHTOTEHE3A),
B3aMMOJICHCTBHS T'€HOB, T'eTepo3uca; JAEUCTBUI HCKYCCTBEHHOTO
oTOOpa, CTaOMIM3HUPYIOMIETO, ABWXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpa; aJJIONaTPUYECKOT0 M CUMIATPHUECKOTO
BUJ000pa30BaHusl; BIMSHUS JBWKYIIMX CHJI DBOJIONMH Ha
reHO(OH/] MOIMYJISANH; TPUCTOCOOTIEHHOCTH OPTaHU3MOB K Cpeie
oOuTaHus, YepeOBaHUs HANpaBICHHUI HIBOJIOLMU; KPYroBOpPOTa
BEIIECTB M ITOTOKA SHEPTUH B SKOCHCTEMAX

C(l)OpMI/IpOBaHHOCTB YMCHI/ISI BBIACIATH CYIJ_ICCTBGHHBIG HpI/IBHaKI/I
BHPYCOB, KIJIETOK IPOKApPUOT W OSYKAPHOT; OIHOKICTOYHBIX H
MHOT'OKJICTOYHBIX OpI‘aHI/I?)MOB, BUOOB, 6HOF€0L{€HO3OB nu
9KOCHUCTEM; OCOOCHHOCTH TMPOIIECCOB OOMEHAa BEIIECTB |
MIPEBPAIICHNS] SHEPTUHU B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO U




JHEPreTHYeCKOro OoOMeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OILJIOJIOTBOPEHHUSI, Pa3BUTHSI M PAa3MHOXCHHS, WHIAWBUIYATBHOTO
pa3BUTUS OpraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYyIIECTBOBaHHUE,
€CTeCTBEHHOTO OTOOpa, BHI000pA30BaHUS, MPUCIIOCOOICHHOCTH
OpraHU3MOB K cpene OOWTaHUs, BIHUSHHS KOMIIOHCHTOB
HKOCHCTEM, AHTPOIIOTCHHBIX W3MEHEHHH B JKOCHCTEMaX CBOCH
MECTHOCTH, KPyroBOpPOTa BEIIECTB U MPEBPAIICHUS JHEPTUU B
ouocdepe

Ymenue UCII0JIb30BaTh COOTBETCTBYIOIIIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO u CUMBOJIMKY JUIS
JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMATHYECKHX
IpyNi; B3aMMOCBSI3M OPraHU3MOB U Cpeibl OOMTaHMS; €IUHCTBA
YeJIOBEYECKHX pac; HEOOXOIMMOCTH 370pOBOro olOpas3a >KU3HHU,
COXpaHEHHUs pa3HooOpa3usi BHJIOB U DKOCHUCTEM KaK YCIOBHS
COCYILIECTBOBAHUS IPUPOJIbI U YEJIOBEYECTBA

YMeHue KpUTHUECKHU OICHHBATh HMH(POPMAIMI0 OHOIOTHYECKOTro
CoJieprKaHus; WHTEPIPETUPOBATH dTUYECKUE aCIEKThI
COBPEMCHHBIX  HCCIICJIOBAaHMH B  OHOJOTMH,  MEJMIIMHE,
OMOTEXHOJIOTHH; pPAaCCMAaTPUBATh TJO0AIBHBIE 3KOJIOTHMYECKHE
pOOJIEMBI COBPEMEHHOCTH, ()OPMHPOBATH 110 OTHOIIECHHIO K HUM
COOCTBEHHYIO TO3UIIUIO




INEPEYEHD 2JIEMEHTOB COAEP)KAHMUSA, IPOBEPAEMBIX HA EI'D 110
BHNOJIOI'NHN

Kox

HpOBepﬂeMLIﬁ IJIEMECHT COACPKaHUSA

buosiorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYCHHUE

1.1

CoBpemeHHass OHONOTHA — KOMIUIEKCHAs HayKa. BHOJOTHMUecKHMEe HAayKu H
u3ydaemble UMM TpoOieMbl. DyHIaMEeHTAIbHBIC, MPUKIAIHBIC W TTOMCKOBBIC
Hay4YHBIE HCCIIE/IOBAHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
kaptuHbl mupa. [Ipodeccuu, cBs3annpie ¢ Ononorueil. 3HaueHne OHONIOTHH B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJICHHOCTH, OXPaHE MPHUPOJIBI

1.2

JKubie cucTembl Kak mpeaMeT u3ydeHus: Onosoru. CBOMCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOT0 COCTaBa, JUCKPETHOCTh U LIEJIIOCTHOCTb, CIIOXKHOCTh U
YIOPSAI0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHU3aLMA,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alu KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHbIN, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOA, 9KOCHCTEMHBIMN
(OmoreoneHoTHUECKUH), OnocdepHbIi. [Ipomeccsl, MPOUCXOAAIINE B KHBBIX
cucremax. OCHOBHBIE TPU3HAKHU KUBOTO. JKu3Hb Kak opma CyliecTBOBaHHS
MaTepHuu

1.3

Metoael Ouonormyeckoir Hayku. HabmrioneHue, u3MepeHHe, SKCIEPUMEHT,
cucremMarusanus, MeraaHanu3. IloHgTHE O 3aBUCUMOM M HE3aBUCUMOWU
nepemeHHou. IinannpoBanne skcnepumenTa. [loctaHoBKa 1 MpoOBEpKa TUIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpKM U €€ moCTOBepHOCTh. Pa3bpoc B
Ouojoruuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pPE3yJIbTaTOB.
IIpyuynHbl HCKaXXKEHUA PE3YyJIBTATOB JKCIIEpUMEHTa. [loHsATHE CcCTaTUCTUYECKOTO
TecTa

Krnerka kak Onojorudeckas cucTemMa

2.1

Krnetka — cTpyKkTypHO-(yHKIIMOHATbHAS €UHHIIA KUBOTO. MlcTOpUs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxor). OCHOBHBIC TMOJOXEHHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Meroapl  MOJIEKYJAPHOH HW  KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOIHS,
xpomarorpadusi, MeKTpodopes, METOJI MEUEHbIX aTOMOB, JU(QepeHIaIbLHOe
LEeHTpU(yriupoBaHue, KyJIbTUBUPOBAaHUE KIETOK

2.2

XHUMHUYECKUI COCTAB KJIETKUA. Makpo-, MUKPO- B YIBTPAMUKPO3JIEMEHTHI. Bosa n
€€ poJIb KaK pacTBOPUTEINs, PEareHTa, y4acTue B CTPYKTYPHUPOBAHUM KIIETKH,
TEIUIOPEryIauud. MUHepallbHbIe BELIECTBa KIJIETKHU, UX OMOJIOrHyYecKas poiib.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKUCIOTHBIA COCTaB OEJIKOB.
Crpykrypsl OenkoBoil Monekyibl. [lepBuuHast CTpykTypa Oenka, NMenTHUaHas
CBA3b. BTOpWYHas, TpeTW4Has, 4YETBEPTUYHAs CTPYKTYyphsl. JleHaTypanus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIn GenKoB.
VYrinesonsl. MoHOCaxapuapl, AMCAXapUIbl, OJUIOCAXapuabl U IOIMCAXAPHIIBL.
OOummii 1uan crpoeHus W (PU3MKO-XMMHYECKHE CBOMCTBAa YIJIEBOJOB.
buonornyeckne GyHKINHU YIIIEBOJIOB.




Jlumuapsl. ['mapodunsHO-THAPOPOOHBIE cBoiicTBA. Kiaccubpukanus aumnuaos.
Tpurnuuepunsl, ¢ochonunuasl, BockH, cTepouabl. buonornueckue GyHKIUU
munuaoB.  OOmme cBoiicTBa OMOJIOTMYECKMX MEMOpaH — TEKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, MOIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [Tpuniun kommiaementapHoctu. [Ipasuno Yapradhda. Ctpykrypa
JTHK — nBoiinas cniupaib. MecTtoHaxoxaeHue u ononorundeckue Gynkmmu JJHK.
Buae PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynasl AT®. Makpospruueckue cBsizu B Moisekylie ATO.
buonornueckue pynkiuu AT®. BoccTaHOBIEHHBIE TEPEHOCUYHKH, MX (DYHKITHH
B kietke. CekBenuponanue JTHK.

CtpykTypHast Ouojorusi: OMOXMMHUYECKHE W OUOPU3NYECKUE HCCIIEeTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI
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Tunsl KJIETOK: dyKapuoTHYecKass M npokapuorhyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kierounas crenka OGaktepuil U apxeil.
Oco0eHHOCTH CTpOeHUsi TreTepoTpoPpHON U aBTOTPOGHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3aX.

CtpoeHre U (QyHKIIMOHUPOBAHUE SyKapUOTHYECKOW KieTku. [lmazmarudeckas
MeMOpaHa (TurazmaiieMma). CTpyKTypa miia3sMaTudeckoi Memopansl. TpaHcmopt
BEUIECTB uepe3 IUIa3MaTHUYecKyl0 MeMOpaHy: maccuBHbIN (nuddysus,
obneruénnast nuddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). Ilomymponumaemocts MemOpanbl. Pabora HarpHii-kamueBoro
Hacoca. DHAOLMTO3: MUHOUUTO3, (aromuTo3. DK3o1uuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

Huronnaszma. [{urozons. utockener. JIBuxeHue muToruiasMbel. OpraHouibl
kJIeTku. OpHoMeMOpaHHBIE OPraHOWbl KJIETKU: SHJOMJIa3MaTH4yecKas CeTb
(BIIC), anmapar I'osnbKH, TM30COMBL, UX CTpOoeHUE U (QyHKIUU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoONI0B KJIETKH. CTpOCHUE IPaHyIISIPHOTO PETHKYIyMa.
Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmamkuit
(arpaHyJspHBIA) SHIOMIA3MaTHYECKU peTHKyiayM. CekperopHas (yHKIMS
anmapara ['onpku. TpancnopT BellecTB B KIIETKE. Bakyosin pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TTACTUIBL.

Crpoenre u GYHKIMHM MUTOXOHIpUN W miactuj. [lepBuuHble, BTOPUYHBIE U
CIIOKHBIE  IJIACTUIbl  (POTOCHMHTE3UPYIOIIUX  JYKApUOT.  XJIOPOIJIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbie opranouabl kinetku CrpoeHne U (QyHKIUMM HeMeMOpaHHBIX
OpPraHouJioB KiIeTKu. PubGocombl. MuxpoduiaameHTsl. MpllieuHble KIETKU.
MuxkpotpyOouku. Knertounsrii nentp. CTpoeHHe W JBUKEHUE KTYTUKOB U
pecHrueK. MUKpOTpYOOUKH LIUTOIIIa3Mbl. LIeHTproIIb.

SAnpo. OGonouka siapa, XpOMAaTUH, KapuoIlia3Ma, SAPBIIIKK, UX CTPOCHHE U
¢byHkuuu. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHcTBEHHOE PACHONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMUIISILMS U JUCCUMWIIALUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(QHBIA U TeTepoTpodHBIA. YdacTHe KHCIOpoaa B 0OMEHHBIX
mporeccax. JHepreruueckoe obecrieueHue KieTku: mpeBpamieHne ATD B
oOMeHHbIX mporeccax. PepMEHTATUBHBIA XapakTep peakuuid KIECTOYHOTO




Metabonu3zma. DepMeHThl, WX CTPOCHHE, CBOMCTBA M MEXaHHU3M JeHCTBUS.
Kodepmentsl. Ominuust (EepMEHTOB OT HEOPraHMYECKMX KaTaau3aToOpOB.
benku-aktuBatopel W OCNKU-UHTHOMTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peaKkIil OT pa3InYHbIX (aKTOPOB.

IlepBuuHBI CUHTE3 OpraHMYeCKMX BewecTB B Kierke. dorocuHres. Poib
XJioporactoB B mpouecce ¢orocuHTe3a. CperoBas M TeMHOBas (asbl.
[TpoxyxtuBHOCTh (poTOCHHTE3a. BimsiHue pa3nuuHbix (akTOpoB HAa CKOPOCTH
dboTtocuHTe3a. 3HaUeHUE (HOTOCUHTERA.

XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUULMpYOLUe OaKkTepuu, xKene300akTepuu, cepodakTepuu, BOJOPOIHbIE
Oaktepun. 3HaYEHUE XEMOCHUHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIpoayktbl OpoxeHHs M HX
WCTIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTENN OOJIe3HEH.

AspoOHbBIE OpraHU3MBbI. DTanbl YHEpreTuyeckoro oomena. [loaroroBuTenbHbII
sTan. [ MKonamu3 — 0eCKUCIOPOIHOE PACIIETIIICHUE TIFOKO3BI.

buonoruueckoe okucieHue, UM KJIETOYHOE JbIXxaHue. Poiab MUTOXOHApPUHN B
mporeccax — OMOJOrMYeckoro  okucieHusa.  Lluxkindeckue — peakuuu.
OxucnurensHoe hochopunrposanue. [IpenmymiecTBa a3poOdHOTO MyTH 0OMEHa
BEIIECTB Mepejl aHa3poOHbIM. DPPEKTUBHOCTh IHEPreTHUECKOT0 0OMEHa

2.5

Peakuun marpuuHoro cusresa. [IpuHIMI KOMIUIEMEHTapHOCTH B PEaKLMSIX
MaTpUYHOro  cuHTe3a.  Peanuzanus  HacleACTBEHHOM — MH(OpMAaIUH.
I'enernueckuil ko, ero ceoicTBa. TpaHckpunuus — Matpuusbiil cuare3 PHK.
[IpyHIMOBI ~ TPAaHCKPUIILMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAJUIEIBHOCTbD,
aCUMMETPUYHOCTb. TpaHcisauus u e€ sranbl. Yyactue TpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YcnoBus Ouocunresza Oenka. KonupoBaHue aMHHOKHUCIIOT.
Ponb pubocom B OuocunTese Oenka.

Opranu3zanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (. XKako0, XK. Mano). Perynsus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycel — HexsieTounble (OpMBI )KU3HM M 00aMratHele mapasuthl. CTpoeHue
MIPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruOdaros.

BupycHble 3a0051eBaHus YenoBeKa, )KUBOTHbIX, pactenuil. CIIN, COVID-19,
COLIMAJIbHBIE U MEIMLIMHCKHE TPOOJIEMBbI

2.6

Knerounslii 1nukn, ero mnepuoasl u perynsauusd. HWurtepdaza u  muros.
OcobeHHOCTH TPOIIeCcCOB, MpoTeKaroIuX B uHTepdase. [loaroroBka KieTku K
nenenuto. IlpecuHrernyeckuit  (MOCTMUTOTHYECKUN), CHHTETUYECKUH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEPHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 [JIHK — perumkanus. [Ipunnmner perumkanum JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBAaTUBHBIA CUHTE3, AHTUIIAPAUIEIBHOCTD.
Mexanusm permnkannu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomeps! n
TenoMepasa. XpPOMOCOMHBIM HaOOp KIETKH — KapHOTHI. JlummougHelii u
rarionIHbIl  Habopbl XpoMocoM. ['omosnormynsle Xpomocombl. IlomoBbie
XPOMOCOMBI.

Henenne xiietkn — MuTo3. CTaguu MHUTO3a U IPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl muto3a. Kapuokunes n nuTokuHe3. buosornyeckoe 3HaYE€HUE MUTO3A.
Perynsanuss MuTOTMYECKOro HUKIA KIETKH. [Iporpammmupyemast KierodHas
rubesnb — arnonTo3.

@DyHKIMOHAIbHAS TCHOMUKA

Opranusm Kak OMOJIOrHYEeCcKasi CUCTEMa




3.1

OOHOKJIETOYHBIE,  KOJIOHUAJIbHBIE, = MHOTOKJIETOYHBIE  OpPraHu3Mbl U
MHOTOTKaHEBbIE OpPraHNU3MBI.

@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrioyioe (BKJIIOYash BEreTaTHBHOE) WU
nosioBoe. Buapl 0ecrnonoro pasMHOXKEHHUS: TMOYKOBaHHE, CHOPYJISALHUSA,
(bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3muoxkenue. IlonoBble KieTku, wuiaum ramersl. Meno3. Craguun
Meno3a. IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit
CMBICJ Meil03a U MOJI0BOro mporiecca. Melo3 U ero MecTo B >KU3HEHHOM LIUKJIIe
OpPraHHU3MOB.

[Ipen3zaponpiieBoe pasButue. I'ameTorene3 y »KMBOTHBIX. [l0OBbIE Kene3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KieTOK. CriepMaroreHe3 M OOTECHE3.
CtpoeHre mONOBBIX KJIETOK. OIIOJOTBOPEHHE U SMOPHOHAIBHOE DPa3BUTHE
YKUBOTHBIX. CnocoObl  OMJIOAOTBOPEHUS: HapyXHOE, BHYTpPEHHEE.
ITapTeHorenes.

WupuBunyanbHoe pa3Butue opraHu3smMoB (oHrtoreHes3). Craauu smMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymkn). Jpodnenue. Tumnsl apodnenus. OcobeHHOCTH
NIpOOJICHUST MIICKOIUTAIONINX. 3apOABIIICBEIC JIUCTKU (TacTPyJIsus). 3aKiaaKa
OpPraHoB W TKaHEeW W3 3apObIINIEBBIX JHMCTKOB. B3aumHoe BiMsHUE yacTeil
pa3BuBaroLIerocs 3apoibllia (3MOpHOHANIbHAsT MHAYKLHMA). 3akjiagka IJlaHa
CTPOEHUS KMBOTHOTO KaK pe3ylbTaT HEepPapXUYECKUX B3aMMOJEHCTBHI T'€HOB.
BnusiHne Ha SMOpHOHANIBHOE pa3BUTHE PA3THYHBIX (PAKTOPOB OKpY’KAIOMICH
Cpenpbl.

Poct u pasButue xuBoTHBIX. llocTaomMOpuonaneHbli nepuox. Ilpsmoe u
HenpsiMoe pasButue. Pa3Bute ¢ Meramopdo3oM y O€CHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. brosiornueckoe 3HaueHUE MPSMOro U HEMpSIMOTo
pa3BUTHsA, UX PACIPOCTPAHEHHUE B Mpupoae. Tumsl pocta )KUBOTHBIX. PaKTOPEI
peryJsiiMM pocTa JKUBOTHBIX M uenoBeka. CTaauu mOCTIMOPHOHAIBHOIO
pa3BUTHA y JKUBOTHBIX U 4YesloBeKa. [lepnonibl OHTOreHe3a yenoBeka.
Pasmuoxkenune u pasButue pacteHuid. ['ametodut u cmopodut. Meio3 B
KU3HEHHOM LuKJe pacteHuil. OOpa3zoBaHue crmop B Ipolecce Meio3a.
I'amerorenes y pacreHuil. OIUIOAOTBOpPEHHE U PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OII0I0TBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEeHH. MeXaHu3Mbl peryjsiud OHTOI€He3a y pacTeHHd u
KUBOTHBIX

32

Ucropust craHoOBiEeHHUS W pa3BUTHUS TEHETHMKM Kak Hayku. (OCHOBHBbIE
TEHETUYECKHE TOHSTUS U CUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI, aJIeJIbHBIE
TEHbI, AJIbTEPHATUBHBIE MPU3HAKHA, JOMUHAHTHBIM U PELIECCUBHBIM INPU3HAK,
TOMO3HUTOTa, TE€TePO3UroTa, YWUCTas JIMHUS, TUOPHABI, TEHOTHUI, (DEHOTHIL.
OcHOBHBIE METOIBl TEHETUKH: THUOPUIOIOTUYECKUH, I[UTOJOTHYECKUH,
MOJIEKYJIIPHO-T€HETHYECKUI
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Mounorubpuanoe ckpemuBanue. IlepBbiii  3akoH MeHnenss — 3aKoH
ennHooOpa3uss THOPHIIOB TMEpBOTO mMOKojJeHus. [IpaBmiio HTOMUHUpPOBAHUS.
Bropoii 3akoH Menaens — 3aKkoH pacuieryieHus nmpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ MmoTe3a YiuCcTOTH TaMeT.
AHanuzupyroliee ckpemmuBaHue. [IpoMexXyTOUHbI XapakKTep HacaeqOBaHMS.
Pacuiennenue npu3HakoB MpU HETIOIHOM JTOMUHUPOBAHUHU.

JurubpuaHoe ckpernuBanue. TpeTuit 3aKkoH MeHensi — 3aK0OH HEe3aBUCHUMOTO
HACJIeIOBaHMUs ~ TpHU3HAKOB. lluTonmormveckue  OCHOBBI  JTUTHOPUIHOTO
CKpELIMBaHUI.




CueruienHoe HacnenoBaHue mnpusHakoB. PabGotel T. Moprana. CuerieHHOe
HACJIEIOBAHUE T€HOB, HAPYUIEHUE CIEIUICHUS] MEXIYy F'eHaMu. XPOMOCOMHAs
TEOpHUsI HACIIEICTBEHHOCTH.

'eneruka nona. XpoMOCOMHBIH MEXaHM3M ONPENEICHUS Ioja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U reTeporaMeTHbIi noi. I'eneTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciemoBaHue NpU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

['enoTun kak nenoctHas cucrema. I[lnefoTponuss — MHOKECTBEHHOE JECHCTBUE
reda. MHOXKECTBEHHBIM aienu3M. B3ammojeiicTBHe HeEalIeIbHBIX TEHOB.
Komnemenrapuocts. Onucras. [lonmumepus

3.4

B3aumoneiictBue reHotuna M cpeasl Opd  (GOPMUpPOBAHMM  (DEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KayecTBEHHBIE M KOJIMYECTBEHHBIE NPU3HAKU. Bupsl
W3MEHUYMBOCTH: HEHACIICICTBEHHAs U HACJIEICTBEHHAsL.

MomndukanonHas ~ U3MEHYMBOCTh. Pomb  cpemsl B ()OPMHPOBAHUHU
MoAM(UKaMOHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanoHHbIi
psan u BapuanmonHas kpusas (B. Moranncen). CpoiictBa Moan(puKalMOHHOM
WU3MEHUYUBOCTH.

I'enoTunuyeckass M3MeHUMBOCTb. (CBONCTBA T€HOTHIIMYECKOW W3MEHYHMBOCTH.
Bubl reHoTHIMYECKON H3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHASL.
KomOunatuBHass W3MEHYMBOCTh. MeHO3 H TMOJIOBOM TIpollecC — OCHOBA
KOMOMHATUBHOM M3MEeHUMBOCTH. POJIb KOMOMHATMBHOM H3MEHYUBOCTH B CO3/1aHUU
TeHETUYECKOTo pa3HO00pasusl B IIpesiesiax OTHOTO BU/IA.

MyTanunoHHas U3MEHYNBOCTb. BUbI MyTalMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U MHIYLUMPOBAHHBbIE MyTalMU. SnepHble U IMTOIIa3MaTHYECKHE
Myraiu. ComMaTudecKkue W IMoJoBble MyTauuu. lIpuumHBI BO3HUKHOBEHMS
MyTaimid. MyTareHpl ¥ MX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEpPHOCTH
MYTAIMOHHOIO TpoLEecca. 3aKOH TOMOJIOTMUECKMX pPSJOB B HACJIEICTBEHHOU
m3menuuBoctu  (H.M.  BaBwiioB).  BHesgepHas ~ HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTh

3.5

Kapuotun wyenoseka. MexayHapo/iHas NporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
YCJIOBCKA. MGTOI[BI I/I3y‘-ICHI/I$I TCHCTUKHN YCJIOBCKaA. FeHeaHOFHqCCKHﬁ,
OJIM3HELIOBBIMH, IIMTOreHETHYECKHH, MOMYJIALIUOHHO-CTATUCTUUECKUH,
MOJICKYJISIPHO-T€HETHUECKHUH. CoBpeMeHHOe oTpeieJIeHue  TEeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHKE, B TOM YHCIIE C TOMOILBIO
[1I1P-anamm3a. HacmencrBeHHple 3a0oyieBaHHUsS  4YelloBeKa. [ e€HHBIE |
XPOMOCOMHBIE 0oJIE3HM  YeIOBEKa. bonessn ¢ HacleICTBEHHOH
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE METUIIMHCKON T€HETUKH B TIPEIOTBPALLICHUN
U JIEYEHNH TeHETHYECKHUX 3a00eBannii yemoBeka. CTBOJIOBEIE KIIETKU

3.6

JloMecTukanusi U celekuus. 3apoXACHUE CEJIEKIIMU U JOMECTHKAIUH. YYeHue
H.. BaBwioBa 0 LEHTpaX NPOUCXOXKICHUS M MHOTrooOpasusi KyJIbTYypHBIX
pactenuid. Ponb cenekiMy B CO3JaHMM COPTOB PACTEHUM M MOPOJ >KUBOTHBIX.
Copt, mopozma, mTamMM. 3aKOH TOMOJIOTMYECKHX pPSJIOB B HACJI€ICTBEHHON
n3meHunBocty H.W. BaBuiosa, ero 3HaueHue 1jist CENEKIMOHHON paOOTHI.

Meroapl ceneKIMOHHON paboThl. VCKyCCTBEHHBIM OTOOp: MAacCCOBBIM |
WHIVUBUAYATbHBIA.  DTambl KOMOMHAIMOHHOW  cenekuuu.  McmbiTaHue
MPOM3BOIUTENCH TO MOTOMCTBY. OTOOp MO TE€HOTHMY C TOMOIIBIO OIEHKH
(deHoTuna NoToMcTBa M 0TOOP MO TeHOTHUITY ¢ ToMoIbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIIMOHHOM padoThl. PannanronHbrit
U XUMUYECKMH MyTareHe3 KaKk HCTOYHHUK MYTalluid y KYJIbTYPHBIX (HopM




OpraHnu3MoOB. Hcnonp3oBaHne T€HOMHOTO pCaAaKTUpOBaHUsI W  MCTOHOB
pexoMOuHaHTHBIX JIHK 11151 mosryueHust nCX0AHOro MaTepuaa sl CeNeKIHH.
[Nomyyenne nonumionaoB. BayTpuBuaoBas ruOpuamsanus. bimskopoacTBeHHOE
CKpelIMBaHue, WM MHOpUIMHT. HepoacTBeHHOE CKpelyBaHue, UM ayTOpPH/IMHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuamsanys. [Ipeononenne Oecruious MeXBUAOBBIX I'MOpuaoB. JlocTHXKEHUS
CEJICKLIMU PACTEHUM U KUBOTHBIX

3.7

OOBEKTBI, UCTIONH3YEMbIC B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIC KYJIBTYPBI,
MHUKPOOPraHU3MbI, WX XapaKTepucTuka. TpaaulumoHHass OHOTEXHOJIOTHS:
XJIeOOTeUeHne,  TMOJYYCHHE  KHUCIOMOJIOUYHBIX  IPOJIYKTOB,  BHHOJEIHE.
Muxkpobuonoruueckuid cuHTe3. OOBEKTHI MUKPOOHMOJIOTHYECKUX TEXHOJIOTHM.
[IpousBomcTBO  Oenka, AaMHHOKHCIOT Y BUTaMHUHOB. VckyccTBeHHOE
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SHIEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX.
MerTto/ TpaHCIUTaHTalUK SIACP KIETOK.

XpoMOcOMHass Y TeHHas WHXeHepus. VICKycCTBEHHBI CHHTE3 TreHa |
KoHcTpyupoBanue pexkomOuHaHTHbIX JIHK. JlocTmxkeHus u mepCcrieKTHUBBI
XpOMOCOMHOW ¥ TeHHOW WH)XEeHepuH. MeauiuHckue OHOTEXHOIOTHH.
Hcnons30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0pa3ue OpraHu4eckoro Mupa

4.1

buonoruueckoe  pasHooOpazue  opraHusmoB. CoBpeMeHHas  cHCTEMa
opraHudeckoro mupa. llpuHnunel kinaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEIESTEIbHOCTH OJHOKIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, 0JHOKIETOYHbIE TPUOBI, OJTHOKJIETOUYHbIE BOJIOPOCIIHU, APYTHE
npotuctel.  KojoHuaneHble  OpraHM3Mbl.  J[BHXKEHHE  OJHOKJIETOYHBIX
OpraHU3MOB: aMEOOUTHOE, )KTYTUKOBOE, pECHUYHOE. 3allUTa Y OJHOKJIETOUYHbIX
Opranu3mMoB. Pa3npaxuMoCTh y OTHOKJIETOYHBIX OpraHu3MoB. Takcuchl

4.2

MHoOrokyeTrounble  pacteHus. B3auMoCBA3b 4acTEd  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oprabl U CUCTEMBI OPraHOB MHOTOKJICTOYHOI'O OpraHru3Ma.
Opranusm kak eauHoe 1enoe. TkaHu pacTeHuid. TUIbl pacTUTEIbHBIX TKAHEH:
oOpa3oBarenbHas, TIOKPOBHAs, TMPOBOASAIIAs, OCHOBHAs, MEXaHMYECKas.
OcoOeHHOCTH CTpoeHHUs, (PYHKIMI ¥ pPACIONOKEHHS TKaHEH B oOpraHax
pacTeHui

4.3

BereratnBHbIe 1 reHepaTUBHBIE Opranbl pacTeHni. OyHKIIMU OPTaHOB U CUCTEM
opranoB. Kapkac pactenuil. /[BuxeHne MHOTOKJIETOUHBIX PACTEHUN: TPOITU3MBbI
n Hactuu. [lorymonienne BOJBI, YIJIEKMCIIOIO Ta3a M MHUHEpAJIbHBIX BEIIECTB
pactrenusmu. J{pixanue pacrenuit. Anuddysus razos uepe3 MoBEpPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHUd. Bwinenenwe y pacteHui. 3ammra y
MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrtBa macCUBHOW M XUMHYECKON
3auThl. OUTOHIMIBI.

Pa3npaxuMocTh U peryssnus y opraHu3MoB. Pa3pa)kuMoCTb U peryysanuus y
MHOT'OKJIETOYHBIX pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

MHOrOKJIeTOYHbIE JKMBOTHEIC. B3amMOCBsI3h dYacTelli MHOT'OKJICTOYHOTO
opraHmMa‘ TKaHI/I, OpFaHBI " CUCTEMBbI OpFaHOB MHOT OKJICTOYHOT O OpFaHI/IBMa.
Opranusm kak equHoe 1enoe. 'omeocrtas. Tkanu )KUBOTHBIX U yenoBeKa. THUIbI
JKNBOTHBIX TKaHCﬁZ SIUTCIUaaIbHasd, COCAUMHUTCIbHAsA, MbBIIICYHAsA, HepBHaSI.
OcobenHoctu cTpoeHus, GyHKIMA W PacloNOKEHUS TKAaHEH B opraHax
JKNUBOTHBIX U YCJIIOBCKA




4.6

OpraHsbl U CUCTEMBI OPraHOB KUBOTHBIX. @YHKIIMHM OPraHOB M CUCTEM OPIaHOB.
Onopa Ttena opraHu3mMoB. CKelleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIbI COEINHEHUS
KOCTEH.

JIBrKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. lIuTanue »xuBOTHBIX. I[IuTanue
II03BOHOYHBIX KMBOTHBIX. J{pIxaHue >kxuBOTHbIX. KoxHoe npixanue. XKabepHoe
1 J1ETOYHOE JIbIXaHHUE.

JIpIxaHWe IMO3BOHOYHBIX JKUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JIErKUX NTO3BOHOYHBIX )KMBOTHBIX. J[bIXaTelIbHAS CUCTEMA YelIoBeKa. MeXaHu3Mm
BEHTWISIMM JIETKHX y NTUL W MIIEKONUTAIOIIMX. [paHCHIOPT BEIIECTB Yy
opranu3moB. TpaHcIopT BellecTB y XKMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas cucreMa  TIO3BOHOYHBIX  JKUBOTHbIX. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIUOHHBIC YCIOXXHEHUS CTPOSHHUS KpPOBEHOCHOM
CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. BhIneneHue y opranusmMoB. Beinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BeleneHUs. CBs3b MOJOCTH
TeJa C KPOBEHOCHOW U BBIIEIUTEIbHON cCUCTEMaMu. Beiienenue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IlOKpoBBI M HX
IIPOU3BOIHBIE.

Paszgpaxxumocte m  perymsuus y  opraHusmoB.  Pazgpaxumocts  y
OJIHOKJIETOYHBIX OpraHmu3MoB. Takchuchl. Pa3zgpakumMocTs M peryinsauus y
MHOT'OKJIETOYHBIX PaCTeHUI. POCTOBBIE BEIECTBA U UX 3HAYCHUE.

HepBHas cuctema u peduiekTopHasi peryssiius Yy MHOTOKJIETOYHbBIX KUBOTHBIX.
HepBHast cucrema u e€ oTAenbl. DBOMIOIUOHHOE YCIOXKHEHHE CTPOEHUs
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputMoB M mporpamm s 3(QPEeKTUBHON (YHKIHMOHATBHON
aHHOTAllUM  T€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB
MHKPOOPraHU3MOB, PACTEHUH, dKUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 310POBLEE

5.1

OpraHbl 4 CCTEMbI OpraHoB uenoBeka. OT/iebl FOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednexkropHas ayra. besycnoBHble U yCIIOBHBIE
pednexcel. 'ymopanbHas perynsiuus M SHIOKPUHHAs CHCTEMa JKUBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI X X TOPMOHBI. J[elicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOI M 3HIOKPUHHOM cucteM. ['mnoramamo-runodusapHas
cucrema. Peduekc u pedaextopHas ayra. beaycioBHbIe U YCIOBHBIE pedIeKCh
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3amura opranu3ma ot Ooneszneil. IMMyHHas cucteMa yenoBeka. KneTouHslil u
rYMOpaJbHBIA HUMMYHHUTET. BpoXA€HHBIN, MpHOOpeTEéHHBIH crneunduyueckuit
uMMyHuTeT. Teopusi KIOHaNbHO-CceleKTUBHOrO ummyHutera (I1.0prmx,
®.M.bepner, C.Toneraa). BocnamutenbHple OTBETHI OpraHu3MoB. Poib
BPOX/IEHHOT'0 UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHHH

53

KpoBenocHast cucrema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCYAbI U KPOBb.
Kpyru kpoBoobparienus. Pabora cepaiia u e€ peryasnus
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Heixanne 4yenoBeka. Jluddysuss ra30B Uepe3 MOBEPXHOCTh  KIIETKH.
JlpixaTenpHass cucTeMa uenoBeka. JlpixaTenbHash MOBEPXHOCTh. Perymsmus
nbixaHus. J{pixaTenpHble 00bEMBI

5.5

IInmeBaputenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTENBHOIO TPAKTA.
[InmeBapurenpHble  Kele3bl. BHYTpUIIONOCTHOE W BHYTPHUKIIETOYHOE
MUIIEBAPEHUE




5.6

ITokpoBbl M ux mnpousBoaHble. Opranbl BbyaeneHus. llouku. CrpoeHue u
¢byHkIoHNpoBaHKe HeppoHa. PUIbTpaLUs, CEKPEHs 1 00paTHOE BCACHIBAHHE
KaK MEXaHU3MbI paboThl OpraHoB BeiaeneHus. OOpa3oBaHHe MOYH Y YEJIOBEKA

5.7

JIBM>KeHHE 4eloBeKa: MblliedHas cucreMa. CKelleTHhIC MBINIIEI U UX padora.
CTpOoeHME U TUIIBI COEAMHEHUS KOCTEH

Teopust sBoTIOIIMKU. Pa3BuTHe xM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. Ilpennochbuiki  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBmoky1iue cuibl Bostonnu BUIoB 1o Y. JlapBuHy (BbICOKask MHTEHCUBHOCTh
Pa3MHOXKEHUSI OpPraHuW3MOB, HACIEACTBEHHas HW3MEHUYMBOCThb, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cuaTeTHUecKO# Teopuu 3Boiroruu (CTD). HelitpanbHas Teopus
sBosronK. COBpeMEeHHAst SBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHHUE YBOJIFOIIMOHHON
Teopuu B HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUpA

6.2

[lomynsus kak saeMeHTapHas enuHuua 3Boioluu. COBpeMEHHBIE METOMbI
OLIEHKU T€HETHYECKOr0 Pa3HOoo0pa3us U CTPYKTyphl nomyissuuil. VizmeHnenue
reHo)oHAa MOMYJSALMU KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBIIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (HAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIONWU. MyTalMOHHBIHA
nporecc. KomOunatuBHast wu3MeHuMBOCTh. [lpeiid reHoB — ciryuaiiHble
HEHANpaBJICHHbIE M3MEHEHHUS 4YacTOT aijiesneli B momymsamusax. OQQexT
ocHoBarens.  Murpamuu.  M3omsmms — nomynsuuii:  reorpaduueckast
(mpocTpaHcTBeHHas ), Orosoruueckas (penpoyKTUBHAs).

EcrectBenHblii oTOOp — HampaBisitouii  ¢akrop sBomoru.  DPopmbl
€CTECTBEHHOI0 O0TOOpa: JBWXKYIIUN, CTaOWIM3UPYIOUIUM, pa3pbIBaIOLIUil
(mu3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yibTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE  mpHcrocoONeHH y  opraHuzMoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnoco6nennii y opranu3MoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykTypa. BumooOpasoBaHue Kak pe3yibTar
MHUKPOIBOJIOIMH. M30msmusa — kimroueBoi gakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IKOJOTMYECKOEe), «MIHOBEHHOE»  (ITOJUILIONIU3AIIMS,
rubpuansaiys). JJnTenbHOCTh 3BOIIOIUOHHBIX ITPOLIECCOB.

MexaHu3mbl (OpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponpb 3BOMIONMOHHOI Onosioruu B pa3paboTke HAyYHBIX METOJOB COXpPaHEHUs
6uopazHooOpazuss. MUKPOIBOIIONUSA U KOIBOJIOLUS MApPa3UTOB U MX XO3SEB.
Mexannu3mbl (POPMHUPOBAHMSI YCTOWYMBOCTH K AHTUOMOTHKAM U CHOCOOBI
00pbObI C Hel

6.3

MeTtoapl n3ydeHus: Makpo3Boaonuu. [lageoHTonornyeckue METoAbl U3yueHus
sBosonni. [lepexonupie Gopmbl 1 prIIOreHeTHYECKHE PSAAbl OPIraHU3MOB.
buoreorpadudeckue MeTo b n3ydeHus sBostorun. CpaBHeHHE (PIopsI U hayHbI
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue obmactu 3emnn. Buasi-sHneMuxku
U PETUKTHI.

OMOpPHUOIOTHYECKUE U CPAaBHUTEIBHO-MOP(HOIOTHYECKUE METOIbl H3yUeHUs
9BOJIIOLIMU. ['€HeTHYecKre MEXaHW3MBbl HBOJIIOLIMKM OHTOTE€HE3a U IOSBICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. [OMOJIOTMYHBIE U  aHAJOTUYHBIE OPraHbI.
PyauMmeHTapHble  OpraHbl M araBU3Mbl.  MoJIEKyJISIPHO-T€HETUYECKHE,




6HOXI/IMI/I‘ICCKI/IG nu MaTeMaTH4YCCKUEC METOAbI HU3ydCHUA SBOJIOLUHN.
I'omostornunbie reHbl. COBPEMEHHBIE METO/IbI TOCTPOCHHS (HHIOTCHETHYECKUX
JICPEBHEB.

XpOMOCOMHBIE MyTAIlUU U 3BOJIIOIUS] FCHOMOB.

OO0mue 3aKkoHOMEpPHOCTH (MpaBuiia) 3Boionud. HeoOpaTUMOCTh 3BOJIOLUU.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB BOJIIOIUN

6.4

HayuHble TrumoTe3sl NpPOMCXOXKIEHUS JKU3HUM Ha 3emiie. AOHOreHes u
naHcnepmus.  JloHayuyHble — TIpEACTaBIEHUS O  3apOXKICHUU  KU3HU
(kpeanoHu3M). I'mnore3a IOCTOSIHHOIO CaMO3AapOXKAEHUS JKU3HU U €€
onpoepxkeHue oneitaMu  @D. Penu, JI. Cnamnanmanu, JI. Ilactepa.
IIpoucxosxaeHne Ku3HU U acTpOOUOJIOTUsl.

OcHoBHbIE 3Tallbl HEOpraHu4eckon 3Bosonnu. [lnanerapuas (reosoruyeckas)
HBOJIIOLMUS. XUMHUECKass SBOJIIOLUA. AOUOIeHHBIM CHHTE3 OpPraHUYECKHUX
BemectB u3 Heopranmdeckux. OmpiTr C. Mmmiepa u I'. KOpu. O6pa3zoBanue
noyimMepoB n3 MoHoMmepoB. Koanepsarnas runoresa A.M. Onapuna, runoresa
nepsuuHoro OyinboHa JIx. XomnpgeiiHa, renermueckas runoresa I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJICTKH.

Hctopusa 3emin u mertoasl e€ usydeHus. VckonmaeMple OpraHM4eCKUe OCTATKH.
I'eoxponosnorust u e€ meroabl. OTHOCUTENbHAS U a0COJIOTHASI T€OXPOHOJIOTHSL.
I'eoxpoHosOornyeckas 1mKasua: 0HbI, 3pbl, HEPUOBL, JITOXH.

HavansHele 3Tansl opranndeckoi sBosronuu. [losBieHne u 3BOIIOLUS IIEPBBIX
KJIETOK. OBOJIIOLUSA MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX 3SKOCHCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OHOIMJIEHKM Kak aHajor TMepBbIX Ha 3emie
cooOmiectB. CTpoMaTonauThl. [IpOKaprOTH U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTreHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpYyCcOB. IIponcxoxaeHne MHOTIOKJIETOUHBIX OpraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX T'pYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOLMHU BBICHIMX pacTeHUd. OCHOBHBIE apoMOp(o3bl
pacteHuii. Bpixon pacrenuii Ha cyunry. llosiBieHue crHOpoOBBIX pacTeHHU M
3aBoeBaHMe MMHU cymH. CemeHHble pacTeHHs. [IporcxokaeHHe IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tallbl 3BOJIIOLMU KMBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3b
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBIEHIE COBPEMEHHBIX
TunoB. IlepBble Xopa0oBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLNS IO3BOHOYHBIX.
[Tpoucxoxaenne ampuduii u pentmwinid. [IponcxoxaeHne MICKOMUTAIOMUX U
ntun. IlpuHiun kmrodeBoro apomopdosa. OcBoeHue OECO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTHe xu3HU Ha 3eMile 110 ApaM U IIEpUOAM: apXel, IPOTEPO30H, MATIE030H,
Me3030H, KaiHo30#l. OOmias XapakTepuCTHKa KiIuMaTa M T€0JOIMYECKHUX
npoueccoB.  IlosiBneHMe M pacuBET  XapaKTEpHBIX  OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIil cOCTaB aTMOC(EPHI.
MaccoBble BBIMUpaHUSI — JKOJOTMYECKHE KpU3HChl mpoioro. IlpuunHel n
CJIIEACTBUSI MacCOBBIX BbIMUPaHU. COBPEMEHHBIN HKOJOTMYECKHI KPU3HC, €r0
0COOEHHOCTH

6.5

Pasmenst u 3amaum aHTpomoyoruu. Mertoasl aHTpornojoruu. CTaHOBIIEHUE
MPECTaBICHUN O TPOMCXOXKACHUH UesioBeka. COBpeMEHHBIC HAYYHBIC TCOPHH.
CxoIICTBO YeNoBeKa C KUBOTHBIMHU. CHCTEMATHYECKOE IMOJIOKCHHE YeTIOBEKa.
CBugerenbcTBa  CXOJACTBA  4YeJIOBEKa C  JKMBOTHBIMH:  CpPaBHHUTEIBHO-
Mopdonorugeckue, IMOPHUOJIOTUYECKHE, (hU3HOIOr0-0MOXUMHYECKHE,




nosefeHueckue. OTiMuus 4YelloBeKa OT KUBOTHBIX. lIpsMoxokneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOI
CUTHAJIbHOW CHCTEMBI.

JBrkymme cuiibl (pakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKHUE, COLMAJIbHEIE.
CooTHotuleHrne OMOIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaauU aHTPOIOreHe3a. ABCTPAJIONUTEKHM — JABYHOTHME IIPEIKH
monen. YenoBeK yMeIbld, IepBbIe W3rOTOBIEHUA OpyAuM Tpyna. Yenosek
MPSMOXOJISAIIUNA W TIEPBBIM BBIXOJ JroAcH 3a mpeaenbl Adpuku. YenoBek
reiaensoeprckuil — oOImuil MpeIoK HEeaHIePTAIBCKOTO YellOBeKa M YelloBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJ JIFOJEW XOJOJHOIO KIMMAaTa.
UenoBek pa3yMHbII COBPEMEHHOTO THIIA, JICHUCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpuku.

OBONIOIMS COBPEMEHHOr0 4YesioBeKa. EcTecTBEHHBIN OTOOpP B MOMYJIALHUAX
yenoBeka. MyTalMoHHBIH mporecc U noaumopdusm. [lonynsiroHHbie BOJTHBI,
apeiid reHoB, Murpanus 1 «3H(EKT 0OCHOBATENSH B MOMYJISIIUAIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. [loHarne o pace. bonpmme pacel: e€BponeougHas
(eBpaswmiickasi), aBCTpaJioO-HETpOUAHAs (dKBaTOpUaibHas), MOHTOJIOHIHAS
(asmaTcko-aMepuKaHcKasi). BpeMs u myTH pacceieHusl uenoBeKa IO IUIaHETe.
EnuncTtBOo yenoBeueckux pac. HayuyHas HECOCTOSTENBHOCTh pacH3MA.
[TprucrocoOIeHHOCTh 4YeNOBEKa K pa3HBIM YCIOBHUSM OKPY)KAIOLIEH Cpeibl.
Bnusnue reorpaduueckoit cpenpl U apeiipa reHoB Ha Mopdonorui u
(hU3HOJIOTHIO YeT0BEKa

OKOCUCTEMEI U MpUCynre MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.

Metoasr skonoruu. IloneBbie HaOmIOAEHHS. DKCIEPUMEHTHI B DKOJIOTHU:
MpUPOJHbIE W jJabopaTopHble. MoJeaupoBaHHEe B HKOJOTUH. MOHUTOPUHT
OKpYKaroIIel Cpe/ibl: TOKAIbHBIN, pErHOHABHBIN U TTI00aTbHBIN

7.2

Okonornyeckue (hakTopel U 3aKOHOMEPHOCTH UX jeWcTBus. Knaccudukaums
9KOJIOTMUECKUX (PAKTOpPOB: abMOTHYECKHE, OUMOTUYECKUE, AHTPOIIOTE€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHs 3Kojorudeckux ¢akropos. IIpasuio
muHumyma (K. HInpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abuortnyeckue pakropbl. CBeT Kak sKonoruueckuii paxrop. JlelcTBrue pa3Hbix
YY4acTKOB COJHEYHOIO CIIEKTpa Ha OpraHU3Mbl. OJKOJOTMYECKHE TIpYIIIbI
pacTeHMii U KUBOTHBIX IO OTHOIIEHHIO K cBeTy. CuUrHajibHas pojb CBETA.
doTtonepuoausM.

Temnepatypa kak »skonorudeckuil ¢akrop. [leiictBue TemmnepaTypsl Ha
opranusmsl. [lofiKnI0TEpMHBIE U TOMONOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak okomormueckuit ¢akrtop. IlpucmocoOnenust pacteHMd K
MoJI/Iep>kaHuio BogHOTO OanmaHca. Kimaccudukarust pacTeHU M0 OTHOIICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsT OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYyIIHAs, MOYBEHHA,
rnyOMHHAs TOJMOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusl OpraHu3MoB. [IpucmocoOieHus: opraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putMbl. BHemHue W BHYTpeHHME PUTMBL. CyTOYHBIE H
roguyHbie pUTMBL. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUM JKU3HH.




’Kuznennsie popmbl oprann3moB. [lonsrue o xu3HeHHON Gopme. KuzHeHHbIE
(GbopMBI pacTeHUi: IepeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPAaBBI,
onHoyieTHUE TpaBbl. JKu3HEHHBIE (OPMBI  KUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a3p0oOHOHTHEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.
buotnueckue ¢axTopsl. Buapl OMOTHUECKUX B3aMMOACHCTBHI: KOHKYPEHIIUS,
XHUIIHAYECTBO, cUMOM03 U ero (opmbl. [lapazutusm, koonepanus, MyTyalu3M,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxyieOHWMYecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, (opudeckue, dadpudeckue). 3HAYCHUE
OMOTHYECKMX B3aMMOACUCTBUI Il CYyIIECTBOBAaHUS OpPraHU3MOB B Cpenie
oOuTanus. [IpuHIMI KOHKYPEHTHOT'O UCKIIOYECHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH TonyJissiud. [Tonmymnsmnus kak Onojgornyeckas
cucrema. Pois HEOTHOPOTHOCTH Cpeibl, PU3UIECKIX 0aphepOB U OCOOCHHOCTEH
OHOJI0THH BUIOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPbI MOIMYJIALUHN.
OcHOBHBIE TIOKa3aTeNIM MOMYJISIUU: YUCICHHOCTh, TUIOTHOCTh, BO3pACTHAs U
MOJIOBAasi CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaLIUSL.

Dkoiiornueckass CTpykrypa nonyisanuu. OLeHKa YUCIEHHOCTH MOIYJISIIUY.
JvHamuKka nomyJssiiuu U €€ peryJianus. bBUoTHYeCKU MOTEHIMaN MOIYJISLHH.
MopenupoBanue JAUMHAMUKA nonyjsiuud. KpuBble pocTa UYHUCIEHHOCTH
nonyisauud. KpuBble BbKMBaHUSA. Perynsuus YMCIEHHOCTH MOMYJIALMI: POJIb
(hakTOpOB, 3aBUCAIIMX W HE 3aBHCAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonstTre 00 »Komoruueckoil Hume Buaa. Mectoobutanue. MHoromepHas
MoJenb dKosorndeckord HumM Jx.M. XarunHcona. Pa3mepsl 3K0JIOTrHYECKOM
Huw. [loreHnmansHas U pealn30BaHHas HUILLIN.

Bun xak cucrema nonynsnumid. Apeanbl BUAOB. BHIbl M HMX JKM3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTHM  TOBEACHUS W  MHUIpauuid  >KMBOTHBIX.
buosnornyeckue MHBa3UM 4yKEPOAHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsizu MexIy
opraHuzMamMu B OHOLIEHO3e. DKOCHUCTeMa Kak OTKpbITas cuctema (A.JDx.
Tencnu). @yHKIMOHATIbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U wibl B 3kocuctemax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B DIKOCUCTEME.

OcHoOBHbIE TTOKa3aTeIu dKOCUCTEMBI. broMacca 1 mpoaykius. DKoJI0rnYecKue
MUPaMUIbI YUCel, OMOMACCHI U SHEPTHUH.

HanpaBieHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuunble u
BTOPUYHBIE CYKIIECCUM M MX NPUYUHBL. AHTpPOIOIE€HHBIE BO3JIEHCTBHS Ha
cykneccnn. KnmMakcHoe coobmiectBo.  buopazHooOpaswme w©  MOdHOTA
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHo3. Paznuuns Mexay aHTpOIIOT€HHBIMU M IPUPOJHBIMU SKOCUCTEMAMH.
Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opojckas diiopa
u ¢dayna. Cunantponmsauusi ropojckod ¢Qaynsl. buomormueckoe u
XO035IIICTBEHHOE 3HAYEHHUE arpodKOCUCTEM U ypOo3KocHucTeM. 3aKOHOMEPHOCTH
(bopMHpPOBaHNS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc sHEPrUU U BEHIECTB MEKTY CMEAKHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh
OpPraHM3MOB, TIONMYJSIIMA ¥ SKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3JICUCTBUI




7.5

buochepa — oOmeruianerapHas oOonouka 3emiid, A€ CYIIECTBYET WIH
cymecTtBoBasia >ku3Hb. Yuenue B.M. Bepnanckoro o omochepe. OGnactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHMs Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
ro0anpHOM  dKOCUCTeMBI.  JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXMMHUYECKHE IUKIbI (Yriiepoaa, a3zoTa).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh Ouochepshl. [TonsTne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOWHBIE Jieca, CMEIIAaHHBbIE W IIMPOKOJIMCTBEHHBIC Jeca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIHMYECKUE Jieca, BBICOKOTOPhs. KiMMaT, pacTHTEIbHBIN U
KUBOTHBIA MHp OMOMOB CYIIIH.

Ctpykrypa 1 (QyHKIHS KHBBIX CUCTEM, OI[CHKA UX PECYPCHOTO MOTEHIMAIa U
OouocdepHbIX QyHKIHIA

7.6

DKOJIOTUYECKHE KPU3HCHI U UX NIPUYMHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYILIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJHOU Cpeibl.
OxpaHa BOJHBIX pecypcoB. Pazpyuienue nmoussl. OXpaHa IOUYBEHHBIX PECYPCOB.
N3menenue kiumara.

AHTpPOIIOT€HHOE BO3JECMCTBHE HAa PACTUTENbHBIA U KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHbBIEC MPUHLHUIIBI OXPaHbl MIPUPOIBL.
Kpacubie kuuru. Ocobo oxpansembie npupoansie Tepputopun (OOIIT).
boranunueckue casibl 1 300J0THYECKHUE TAPKH.

OcCHOBHbIE TNPUHIUIBI YCTOMUMBOIO PpA3BUTHUSI YEJIOBEUYECTBA M IPHUPOABI.
PamonanbHOoe  NPUPOAONOIB30BAHME M COXpAaHEHME  OMOJIOTMYECKOTO
pazHooOpazus 3emin




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI JIV151 YUEHUKA

* buonorus ans 3HaToKOB. YTyOseHHbIN ypoBeHb. 10 knacce: yueOnuk. buonorus passutus; 1-
e uznanue Mazsipkuna T.B., Canenko B.b., Ceiconsatuna E.B. u apyrue O6mectBo ¢
orpannyeHHO# oTBeTcTBeHHOCTHIO «PU3TEX YUEBHUK»

* buosnorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., AkimonepHoe obmectBo «M3narensctBo «IIpocBemnienner

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., AkiimonepHoe obmiectBo «M3narensctBo «IIpocBemieHmes

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
HHpopMamOHHO-METOJUIECKOE MUCHMO 00 OCOOCHHOCTSX MPENoAaBaHus y4eOHOTO
npenmeta «buonorus» B 2025/2027 yueGHOM roy
https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf

* » JlocTHKEHHE METAIPEMETHBIX PE3yJbTaTOB B paMKaxX U3yueHHs IIPEIMETOB €CTECTBEHHO-
Hay4JHOTO 0J10Ka (OCHOBHOE 0011Iee 00pa30BaHKE) : METOAMYECKHE PEKOMEH IAIIUH estestvenno-
nauchnyj-blok 01.pdf

* buonorus (yriyoneHHsiit ypoens): Peanuzanus tpedosanuii @I'OC

cpenHero obmiero 06pazoBaHus : METOAUYECKOE ocodue g yuutens. mp_biologiya format-
docx 26082023 na-sajt.pdf

* buosorus (yriay6sennsiit yposens). Peanuzanus @I'OC ocHOBHOTO 00111€ro 00pa3oBaHMsL:
MeToandeckoe rmocodue s yuurens. https://clck.ru/3NSBnV

* JI511 METOAUYECKOTO COMTPOBOKACHUS TPOPHUIBHBIX TEXHOJIOTHYECKUX

U €CTECTBEHHO-HAYYHbIX Ki1accoB MockoBckuil pusuko-rexuuueckuit unctutyt (MOTHN)
paspaboran npoekT «Hayka B pernons» https://go2phystech.ru/uchebnye-posobiya-
frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

* MeTtoanueckie peKOMEHIaluH 110 CO3JaHNI0 KJIACCOB TEXHOJIOTUYECKOTIO M €CTECTBEHHO-
Hay4YHOT0 MPOQUIIEH U KIACCOB C YIIIyOJICHHBIM U3yUY€HUEM MAaTeMaTUKH, QU3UKU, XUMUH,
Ouosornu B 0011€00pazoBaTEIbHBIX OPraHU3ALUAX C UCIIOJIb30BAaHHEM HHPPACTPYKTYPBI,
CO3JaHHOM B paMKax HaloHaibHOro mpoekra «O0pa3oBanue» (KBantopuymsl, IT-kyOsl,
Touku pocta u 1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en profilej 2025.pdf

* Metoanueckue pekoMeHaanuu. Opranuszanus B3aumosieiicteus “Ilkona — By3 —
npeanpustue” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr _sh v p 2025.pdf

» KontekctHble 3ajaun. 3aanus kK yaueoOHomy Kypey «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

» Meronuueckuit keiic. CrierieHHOe HacienoBaHue npu3HakoB. buonorus. 10 kmace (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/biologiya mk sczeplennoe nasledovanie priznakov.pdf

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

VYpoxk (POII) https://resh.edu.ru

VYpox (Henoptan) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru



[Ipesentanus (Madoypok) https://infourok.ru
bubnmoreka [{OK https://m.edsoo.ru
[Ipesentanus (3uanuo) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok. 1sept.ru

Ypok, nmpe3enTanuu: https://multiurok.ru
Ypox(POKCDOP/):https://foxford.ru
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