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MOSACHUTEJIbHAS 3BAIIMCKA

[Tporpamma mo yuebuomy npeamery "buonorus™ (manee - OHOJIOTHS) Ha YPOBHE CPEIHETO
obmiero ooOpazoBanus paspadboraHa Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-D3
«O6 oOpaszoBannu B Poccwuiickoit ®@eneparuu», ®I'OC COO, KoHmemmu mperno aBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOKEHUN (henepaiabHON paboueil mporpaMmbl
BOCITUTAHWSI.

VYueOHbiii mnpenmer «buosorusi» yrayonéuHoro ypoBHs u3ydenust (10-11 kmaccer)
SBIISICTCS OJTHUM W3 KOMIIOHEHTOB IPEIMETHOH 001acTi «EcTeCTBEHHO-HAyYHBIE MPEIMETHIY.
CornacHo mnonoxenusim OI'OC COO mnpodunpHble yueOHBIE TNPEAMETHI, H3ydyaeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIIOTCSA criocoOoM mauddepeHnnanun oOydeHHus Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHUsS M MPHU3BAHBI 00ECIEUYNTH MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIUM,
CpPEeIHUM OOIIMUM, CPEIHUM TPO(ECCHOHATBFHBIM U BBICHIMM OOpa3oBaHHEM. B To ke Bpems
KOKIBIA M3 OTUX YUCOHBIX IPEIMETOB JOJDKCH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIINX 3334, CBSA3aHHBIX C MpodopHeHTannei
o0OyJarmuxcss W CTUMYIHPOBAHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTH HayqHOTO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, TCHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yuebnomy npenmery "buosorus™ maér npencraBieHrne o HENH U 3a1a4ax
U3y4eHus yueOHoro npeameta «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeensieT 00s13aTelIbHOe
(MHBapUaHTHOE) TPEIMETHOE COJEep)KaHHe, €ro CTPYKTYPHPOBaHHE IO pasleiaM M TeMaM,
pacrnpeziesieHue 1o KjaccaMm, peKOMEHIyeT MOoCe10BaTeIbHOCTh U3yUeHHs yueOHOro MaTtepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO IIporiecca,
BO3pAacTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamme mo OGHOJOrHM peain30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3y4YeHHEM OHOJIOTHM Ha YPOBHE OCHOBHOTO oOIIero o0Opa3oBaHUs,
Omaromaps 4yemMy IpOCMaTpUBaeTCs  HalpaBIIEHHOCTb Ha  MOCIEAYIOLIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWW, OPWUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS], SKOJOTUYECKOTO MBIIUICHHS], IPEACTaBIEHUNH O 30pOBOM o0Opa3e >KHU3HH, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOILIEHHS] K OKpYXKarlled NpupogHoi cpeae. B mporpamme mo
OMOJIOTHN TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO mpemmera «bHONOTHS» B peann3anuu
tpeboBanuit ®I'OC COO k mIaHUPYEeMBIM JHYHOCTHBIM, METANPEAMETHBIM U HPEIMETHBIM
pesynbTaTaM o0O0y4deHuss W B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU
NEeSITETbHOCTH OOy4aloUIMXCsl 10 OCBOEHUIO COAEpKaHMUSI OMOJOrMYEeCKOro oOpa3oBaHMs Ha
YPOBHE CpeIHEro 00I1Iero oopa3oBaHusl.

VYueoOnnpiii peameT «buonorus» Ha ypoBHE CpPEAHETO 00Imero o0pa3oBaHWs 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUE U yriyOJeHHue 3HaAHUM
0oOyJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOM M KICTOYHOM OMOJIOTHH,
SMOPHOJIOTHHA W OWOJIOTUM PA3BUTHS, TEHETUKH, CEJCKIMH, OMOTEXHOJOTHH, IBOJIOIHOHHOTO
YYEHUS U YKOJIOTHH.

N3yuenue yuebHoro npenmera «buosiorus» Ha yriyOoJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MMOJTOTOBKY OOYYaromMXcsi K TMOCIEAYIONIEMY TOJTYYCHHIO OWOJIOTHYECKOTO O00pa3oBaHUs B
BYy3aX M OpraHu3alusIX cpeaHero npodeccruoHanpHoro oopazoBanusi. OCHOBY €ro CoaepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYECKMX 3HAHWH, TOIYYEHHBIX MPH H3YUYECHHH OOYJarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3esioB OHOJOrMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmus, B 10-11 ximaccax 3Tu 3HaHUS TOITYYalOT pa3BUTHE. Tak, pacmIupeHsl U yriayOIeHbI
OMoJIOTHYECKHEe 3HAHUS O PACTEHUSX, JKUBOTHBIX, rpuOax, OaKTepHsX, OpraHH3Me YeIOBEKa,
oOmMX 3aKOHOMEPHOCTSIX JKH3HH, MIOMOJHHUTEIBHO BKJIIOUEHBI OHMOJIOTUYECKAE CBEICHUS



MPUKIATHOTO M TMOHCKOBOIO XapakTepa, KOTOPhlE MOXHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocJenyrouero Beidbopa npogeccun. Bo3zMmokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYJarOIIMMUCS IPU U3YYEHUU (U3UKU, XUMUH,
reorpaduy U MaTeMaTHUKH.

CtpykTypa mporpaMMmbl IO ydeOHOMY mpeameTy 'buosorus” oTpakaeT CHCTEMHO-
YPOBHEBBIN M 3BOJIOLMUOHHBIN MOAXOAbI K HM3ydeHHUI0 Ouojoruu. CoriacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTepHbIE JUIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aliH,
ABOJIIOLIMA OPTaHUYECKOTO MHpa Ha 3emMjie, COXpaHEHHUS OHOJOTHYECKOTO pa3HOOOpas3us
wraHeTel. Tak, B 10 kiacce W3ydaroTCsi OCHOBBI MOJICKYJSIPHOW W KJIETOYHOW OHMOJIOTHH,
AMOPHOJIOTUH U OMOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUN U CUHTETHYECKOM
OMOJIOTHH, AaKTyaJU3UPYIOTCA 3HAHUSA OOydJaronmuxcsi 1o OOTaHWKe, 300JI0TUH, AHATOMUH,
¢dbusnosornu venoBeka. B 11 kiacce mM3ydaroTCsl SBOJIIOIMOHHOE YYEHHE, OCHOBBI SKOJOTUU U
ydeHue o buocdepe.

VYueOHnbii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHE OOydarolUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, WJEW, MNPUHIMIOB MU MpaBWi, JeXKalluX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUI O CTPOEHUH, MHOTOOOpasuu M
OCOOCHHOCTSIX KIJIETKM, OpraHu3Ma, MOMYJISINH, OWOIEHO3a, 3KOCHCTEMbI, O BbIJAIOIIUXCS
HAyYHBIX JOCTHUKEHUSX, COBPEMEHHBIX HCCIEJOBAHUSX B OHMOJOrMM, NMPUKIAIHBIX aCHeKTax
Ouojoruueckux 3HaHWM. J{ns pa3BuTus U NoJAep:KaHUsS UHTepeca oOydaroluxcs K OWOJIOrHH
Hapsly CO 3HAUUTENBbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEPHKaHUHU MPOrPaMMBbI IO
OMOJIOTHH TPEITYCMOTPEHO 3HAKOMCTBO C MCTOpPWEN CTAHOBJICHHS W PA3BUTHS TOW WM WHOM
oOnactu OMOJIOTHUH, BKJIAJJOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B pPEIICHHUE BaKHEHUIINX
OMOJOTUYECKHUX U SKOJOTHYECKHUX MPoOIIeM.

enb u3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoBHE — OBJaJCHUE
0oOy4arolMMHUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJbHONW OpraHu3aliy >KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHrue YMEHHI HUCI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM WHTEpEca
K ompeaenéHHoi o0sacTu mMpoecCHOHABHON NEeATeTbHOCTH, CBA3aHHOW C OWOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEeICHUS JIJISl TTPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHuUS.

JlocTrkeHue 1enu u3ydeHus yueoHoro npenmeta «buonorus» Ha yriayOGi€HHOM ypoBHE
oOecrnieunBaeTcs pelIeHuEM CIEIYIOIUX 3a/1a4:

OCBOCHHE  OOYJarOIIUMHUCS CHUCTEMbl  OMOJIOTMYECKMX 3HAaHWUWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIHUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U MpaBUIIAX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHpPA; O CTPOEHUH,
MHOT000pa3u U 0COOCHHOCTSIX OMOJOrMYeCKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJSIHs, BH/I,
ouoreoreHo3, Ouocdepa); 0 BBIIAOIMIUXCA OTKPBITUAX M COBPEMEHHBIX HCCIICOBAHUSIX B
OHOJIOTHH;

O3HAaKOMJICHHE  OOydJarlolluxcsi €  METOJaMU  [O3HAaHHUS  JKUBOM  MPHUPOJBI:
UCCIICIOBATEILCKMMU METOIaMH OHOJIOTHYECKHX HAayK (MOJICKY/ISIPHOW U KJICTOYHO# OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUU U CUHTETHYECKOM
OMOJIOTHH,  TAJCOHTOJOTHUH,  OKOJOTHMH); METOJAaMH  CaMOCTOSITENIBHOTO  MPOBEACHHS
OMOJIOTMYECKUX HCCIICIOBaHUI B JlabopaTtopud W B mpupoje (HaOmoaeHHe, H3MEpeHHe,
IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJieHHe OOy4aroNmIMMKCS YMEHHUSMU. CaMOCTOSITEIbHO HAaXOJWTh, aHAIW3UPOBaTh U
HCI0JIb30BaTh OMOJIOTUYECKYI0 MH(POPMAIUIO; MOIb30BAThCSI OMOJIOrMUECKON TEPMUHOIOTHEN U
CUMBOJIUKOM; yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OHOJOTMH M COLHUANIbHO-
SKOHOMHMYECKUMHU M SKOJIOTMYECKUMHU MpoOJeMaMH 4YeJIOBEYEeCTBA; OLCHUBATh IMOCIEIACTBUS



CBOCH NEATENHPHOCTH 110 OTHOIICHHIO K OKpYKAaIoMIeW NPUPOJHON cpene, COOCTBEHHOMY
3I0POBBIO W 3J0POBBI0 OKPYXKAIOIIMX JIOJeH; OOOCHOBBIBAaTH U  COONIONATh  MEpHI
npoUIakTUKY MHPEKIMOHHBIX 3a00JI€BaHMi, MpaBuia MOBEJEHUS B MPUPOJE U 0OecTIeUeHHs
0€30MacCHOCTH COOCTBEHHOW JKH3HENCSITEIHLHOCTH B YPE3BBIYANHBIX CHTYalHSX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa, XapaKTepH30BaTh COBPEMEHHBbIC HAyYHBIC OTKPBITHS B 00JacTé
OHOJIOTHH;

pa3BUTHE Y 0O0YYAIOUIMXCS MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Tporecce
3HaKOMCTBA C BBIIAIONIMMHCS OTKPBITUSMH M COBPEMEHHBIMH HCCJICIOBAHUSIMHU B OHOJIOTHH,
pemaeMpIMi €10 MPOOJIEMaMH, METOJIOJIOTHE OMOJIOTHYECKOTO HCCIEIOBAHUs, MPOBEIACHUS
OKCTIEPUMEHTAIBHBIX HWCCIEAOBAHUM, pemeHus OWOJOTHYECKUX 3aaad, MOJICITHPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIIHTaHUE y 00y4Jarommuxcs EHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJAE B IEIOM H K
OTHEeNBbHBIM €€ O00beKTaM | SBJICHUSAM; (OpMUpOBAHHE 3KOJOTHYECKOW, TeHETHYECKOMH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B MPHUPOJE; WHTETPAMU €CTECTBEHHO-HAYYHBIX
3HAHUM,

npuoOpeTeHne 00yJIaroIUMUCS KOMIIETEHTHOCTH B PallMOHAIBEHOM TIPUPO/IOTIONB30BaHUHT
(coOnroieHne TMpaBWI TOBEIACHUS B TPHUPOJE, OXPAHbl BHUIOB, JKOCHCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 37I0POBbSI M 3J0POBbS OKPYXKAIOUIMX o[ (coOMoaeHusT Mep
npoduIaKTUKK  3a0oJieBaHMM,  oOecmeueHre  O€30MacCHOCTH  KU3HEACATEIbHOCTH B
YpPE3BBIYANHBIX CUTYAIUAX IPUPOIHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHHS
OMOJIOTHYECKUX 3HAHUI M YMEHUN B TIOBCETHEBHON KU3HH,

CO3JaHHME YCIOBHUH JJIi OCO3HAHHOIO BbIOOpa OOyYarOIIMMHCS HWHAUBUAYAJIbHON
00pa30BaTeNbHOM TPAeKTOPUH, CHOCOOCTBYIOIIEH —MOCIEAYIOUIEMY MpPO(ecCHOHAIbHOMY
CaMOOTIPENICICHUIO, B COOTBETCTBUU C HWHAWBUAYyAILHBIMH HWHTEPECAMH M MOTPEOHOCTIMHU
peruoHa.

OOmee 4KuCIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OMOJOTMM Ha YIrIIyOJEHHOM YpOBHE
cpennero obiero obOpasoBanus, cocraBiasier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Henemo), B 11 kimacce — 102 vaca (3 gaca B HeIeIIO).

OTb6op opraHu3zanOHHBIX (GOPM, METOJOB H CPEACTB OO0ydeHUss OHOJOTHH
OCYIIECTBISIETCS C YYETOM CHENH(PHUKHA ero COIep)KaHWs W HAIPABICHHOCTH Ha MPOJOJDKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPraHU3AIUAX CPENHEro MpO(EeCcCHOHAIBFHOTO M BBICIIETO
o0pa3zoBaHUsI.

OO0s13aTeNIbHBIM YCIIOBUEM MpPHU 00ydYeHHU OMOJIOTMHM Ha YrIIyOJIEHHOM YPOBHE SIBISIETCS
MpoOBeACHUE Ja0OpaTOPHBIX H TPAKTHYECKHX pador. Takxke ydactHe OOyJaromuxcs B
BHITIOJIHEHUH TPOEKTHBIX W y4eOHO-MCCIIEIOBATENILCKUX  PadOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNIICTCSl YYUTEIeM Ha OCHOBE HMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB H
MECTHBIX TIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

ConepxaHwe TMPOTPAMMBI,  BBIJCIIEHHOE  KYPCUBOM, HE BXOJUT B  TPOBEPKY
rocy/apcTBeHHo nutoroBoii arrectauuu (['MA).

Tema 1. Buosorusi kKak Hayka

CoBpeMeHHast OMONOTHSI — KOMIUIEKCHAs Hayka. KpaTkas uctopusi pa3BUTHS OWOJIOTHH.
buonornueckne Haykum W uW3ydaeMmble UMH TpoOsieMbl. DyHIaMEHTadbHBIC, TPHUKIAJHBIE U
MTOMCKOBBIE HAYYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HayeHne Onosorud B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccuu, cBsa3aHHbie ¢ Ouosorueil. 3HaUYeHHE OHOJIOTUM B MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa: MEIUIMHE, CEIbCKOM XO35MCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpauuu

[Toptpersr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseit, I
Mennens, B. W. Bepnanckuii, WU. II. IlaBnoB, M. M. Meunukos, H. W. Basuios, H. B.
Tumodeer-Pecosckuii, [x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTUU C APYrUMHU Haykamu», «Crucrema OMOJOTHYECKUX
HayK».

Tema 2. 7KuBble cUCTEeMBbI M UX H3YUYEeHHE

JKvBbie cucTeMBI Kak TpeaMeT n3ydeHus: Onosaoruu. CBONWCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTaBa, MHCKPETHOCTh M LEJIOCTHOCTh, CJOXHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYpPbI,  OTKPBITOCTh, = CaMOOPraHU3alMsi, CAMOBOCIPOU3BEIAEHUE,  PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHuW3alid JKUBBIX CHUCTEM. MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBIi,
OPraHU3MEHHBIH, MOMYJISIIIUOHHO-BHUI0BOM, YKOCHUCTEMHBIN (6MOTEOIICHOTHYCCKHIA),
ouocdepusiid. [Iporeccrl, mpoucxoAsmue B XKUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KHUBOTO.
Kuznb kak opma cymiecTBOBaHUS MaTepuu. Hayku, m3ydaromme >KHBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aluu.

N3yuenue xuBbIX cucteM. Metoapl Ouonornueckod Hayku. HaOmropeHue, usmepeHue,
AKCIIEPUMEHT, CHUCTEMAaTHh3amus, MeraaHanu3. I[loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoH. IlnanupoBanme skcnepumenrta. llocraHoBka u mpoBepka rumnote3. Hymepas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazbpoc B Ouonornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI MCKa)KEHUSI PE3yJbTaTOB IKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu

Tabmumpr u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOJOTHYECKHE CHCTEMBI»,
«CBoiicTBa KMBOW MaTepun», «YpOBHU OpraHU3aliy KUBOH Npupoael», «CTpoeHHE KUBOTHOM
KIeTkn», «TKaHWM  KUBOTHBIX»,  «CHCTEMBI  OpPraHOB  YEJIOBEUECKOIO  OpraHU3Ma,
«buoreonienos», «buochepa», «MeToapI H3ydeHHUs KUBOU TTPUPOIHI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE /ISl TPOBEACHUS HAOIIOICHHUM, H3MEPEHUH,
AKCIIEPUMEHTOB.

IpakTuyeckas padora «lcronp30BaHHE Pa3IMYHBIX METOAOB MPHU HU3YYECHHH >KHBBIX
CUCTEM.

Tema 3. Buonorus KjieTku



Krnerka — cTpykTypHO-(GyHKIIMOHAIbHAs €IMHULA KUBOTrO. VICTOpUS OTKPBITHUS KIIETKH.
PabGoter P. I'yka, A. Jleenryka. Kierounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE MOJIOKEHUSI COBPEMEHHON KIIETOYHOU TEOPHUH.

Metoapl MOJEKYISIpHOW M KIETOYHOW OWOJIOTMH: MHKPOCKOMUs, Xpomatorpadus,
anekTpodope3, METOJ  MEUEHbIX aroMoB, JuddepeHuuanbHoe IeHTpUu(yrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue ¢huxcuposanHvlx Kiemox. DNEKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnas mukpockonus. Bumanvnoe (npudsicusnennoe) uzyyenue Kiemox.

JdeMoHcTpauuu

[Toptperst: P. I'yk, A. JleBenryk, T. [lIBann, M. lneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIM MHUKPOCKOI», «McTopus
Pa3BUTHSI METOJI0OB MUKPOCKOITUU.

O6opynoBaHHe: CBETOBOM MMKPOCKOIN, MUKpPONpEnapaTbl PacCTUTENbHBIX, JKUBOTHBIX U
OaKTEepHATbHBIX KJIETOK.

IMpakTuueckass padora «lI3ydyeHue METONOB KIETOYHOW Owosoruu (xpomatorpadus,
anekTpodopes, mudpdepenipanpaoe neHTpudyruposanue, [TLIP)».

Tema 4. XumMnueckasi OpraHu3alus KIeTKH

XHAMHMYECKUH COCTaB KJIETKU. Makpo-, MUKpO- M yJIbTpaMUKpPOJIEMEHTHI. Boaa u e€ poib
KaK pacTBOPHUTENS, peareHra, y4dacTHe B CTPYKTYPUPOBAHUM KIETKH, TEIUIOPETYIISIUH.
MunepasbHble BellecTBa KJIETKH, UX Ouosiorndyeckasi posib. Pojib KATHOHOB M @aHUOHOB B KJIETKE.

Oprannyeckue BeuiecTBa KieTku. buonorndeckue nonuMepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenkoBoi Mozekyiabl. IlepBuuHas cTpykTypa Oenka, MmenTHAHAs
CBS3b. BTOpuuHas, TpeTuyHasi, yeTBepTUYHas CTPYKTyphl. [leHarypauus. CBoiicTBa O€iKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkunu 0enxoB. [lpuonsi.

VYrneBoasl. MoHOcaxapubl, AUcaxapuibl, OJUTrOcaxapuabl U mojucaxapuisl. OOmumit
IUIaH CTPOEHUS U (U3HKO-XMMHMYECKHE CBOMCTBAa yriaeBoaoB. buosornueckue ¢QyHKIUH
yIJIEBOIOB.

Jlunuper.  T'mapoduibHo-ruapogoOHble  cBoiicTBa.  Knaccudukanmus — numuios.
Tpurmuuepupl, pochonunuasl, BOCKH, cTepouibl. buonornyeckue Gpynkiuu nunuaos. Ooume
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CIHOCOOHOCTh K CaMO3aMBIKaHMIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [IHK u PHK. Ctpoenue HykinenHoBbix KucioT. HykineoTumsl.
[Tpunnun kommiementapHoctu. [IpaBuno Yapragda. Crpykrypa JAHK — nBoifnas cnupais.
Mecronaxoxaenue u ononorunueckue pynkuun JHK. Bunet PHK. ®ynxnun PHK B knetke.

Crtpoenue monexynsl AT®. Makposprudeckue cBs3u B Mosiekyiae AT®. buonornueckue
¢yuknun  AT®. BoccraHOBIEHHBIE TIEPEHOCUMKHM, UX GYHKIUM B KJIeTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanune  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast O6uojorusi: OMoXuMHYecKue M OMOo(PHU3MYECKHE HCCIENOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl OuoMmounekyn. Modenupoganue cmpykmypol u  QyHKyui
Ouomonekyn u ux komniekcos. Komnvromepnwiti ouzaiin u opeanudeckuti cunmes OUOMONEKYIL U
UX HenpupoOHbIX AHATI0208.

JdeMoHcTpauuu

[Toptpersr: JI. Tlonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacmipeneneHue XUMHUYECKHMX JJIEMEHTOB B  HEXKHBOM  MPUPOIE»,
«Pacrnpeenenre XMMUUECKUX 3JIEMEHTOB B JKUBOM MpPUPOIE».



Tabmuuel u cxembl: «I[lepuonnyeckass TabauIa XUMHYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYNbl BOJbI», «BemectBa B cocraBe opraHu3MoB», «CTpoeHHE MOJIEKYJbl Oenka»,
«CTpyKTYypBl O€JIKOBOM MOJEKYJbl», «CTpoeHHE MOJIEKYN YriieBoJoB», «CTpOEHHE MOJIEKYI
aunuaoB», «HykienHoBble KUCIOTHI», «CTpoeHue Mosekyiasl ATO».

ObopynoBaHue: XUMUYECKas IOCY1a U 000pyI0BaHHUE.

JlabopaTopHas padora «OOHapyxeHHe OCJIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKITHII».

JladopaTopHasi pa6ora «lccienoBaHue HYKJICHHOBBIX KHCIIOT, BBIJCICHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U pyHKINHU KJIETKH

Tunel KJIETOK: 3yKapuoTHdeckas M mnpokapuoThyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

CtpoeHue mnpokapuoTHUECKOW KJIeTKU. KrerouHnas cTeHka OakTepuid HW  apXeu.
OcoOeHHOCTH CTpOEHUS TeTepoTpoHON M aBTOTPO(HOIN MPOKAPUOTUUECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHMpPOBAHHUE dyKapHOTHUYeckor kieTku. [lma3zmarnyeckas memOpaHa
(mna3smanemma). CTpykTypa IJIa3MaTHUeckod MeMOpabl. TpaHCHOPT BEIIECTB uepe3
Ia3MaTHYeCKyl0o MeMmOpaHy: naccuBHbIil (quddysus, obneruéunas auddysus), aKTUBHBIA
(TMepBUYHBIA W BTOPUYHBIN aKTHBHBIA TpaHcmopt). [lomymnponumaemocts MeMOpanbl. PaboTa
HaTPUH-KAJTMEBOTO Hacoca. DHIOIUTO3: MUHOIUTO3, haronuros3. Dk3o1uTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KJIETOYHON CTEHKH PacTEeHUH, TPUOOB.

[uromna3zma. Ilutozome. Llurockener. [IBmwxkenune muTomiasmbl. OpraHowabl KIETKH.
OnmHOMEeMOpaHHbIe OpPraHoOMIbl KIeTKU: dHaomasmaruueckas cetb (DI1C), anmapar ['onbmku,
JU30COMBI, UX CTpoeHHE U (GYHKIUU. B3anuMoCBs3b OJHOMEMOpPAaHHBIX OpPraHOMJOB KIIETKH.
CtpoeHue TpaHYISIpHOTO peTuKyiayma. Mexanuzm Hnanpasienus oenxose 6 OIIIC. Cuntes
pactBOopuMbIX  OenkoB. CHHTE3  KIETOYHbIX MeMmOpaH. ['nmagkuii  (arpaHynsipHbBIi)
sHAOIUIa3MaTHUecKuil peTukynym. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benxoe ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KiIeTKe. Bakyonu pacturenbHbix KieTok. Kiterounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMIBI KJIETKH. MHUTOXOHIPUH, MIAcTUlbl. [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumbuoeenes (K.C. Mepexckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHJIpUM u minacTua. [lepBuuHble, BTOPUYHBIE U CJIOXKHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOUIUX 3YKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEUKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpannbie opranoussl kietku CTpoeHrne U pyHKIIMM HEMEMOpPaHHBIX OPraHOMJIOB
kietku. Pubocombl.  [Ilpomesicymounvie  unamenmor. MuxpodrmameHTsl. Axmunogbvie
Muxkpogunramenmol. MplIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEMbIUEYHBIX KIEMmOK.
Muxkpotpy6ouku. Knertounsiii nentp. CTpoeHne H JBUKEHHE HKIYTUKOB U PECHUYEK.
MuxkpotpyOouku nuroruiasmsel. Llentpuons. berku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. OOosouka siapa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKH, UX CTPOCHHE U (PYHKILIHUU.
SAnepHsiii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEpP(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamut. belku XpoMaTWHa — TUCTOHBL. Junamuxa s0epHou
0007104KU 8 MUmose. FoepHulil mpancnopm.

Knerounsie  BkmtoueHusi.  CpaBHUTENbHAs  XapakTEpUCTHUKAa  KJIETOK  JyKapHOT
(pacTUTEIBHOM, JXUBOTHO#, TPHOHO¥).

JdeMoHcTpauuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprysnuc.

Tabmuupel 1 cxeMbl: «CTpoeHHE HYKApUOTHUECKOM KieTku», «CTpoeHHe >KUBOTHOM
KJIeTkn», «CTpOoCHUE pacTUTENHHON KIeTKn», «CTpoeHre MUTOXOHIpUN», «Aapo», «CtpoeHune
MPOKAPUOTHYECKON KIETKH».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaTrbl PacTUTEIbHBIX, IKHUBOTHBIX
KJIETOK, MUKPOIIpenaparsl 0aKTepUaIbHbBIX KJIETOK.

JlabopaTopHasi padoTa «/I3yueHne cTpoeHUs KIETOK PA3TMIHBIX OPTaHHU3MOBY.

IIpakTuyeckasi padora «/3yueHne CBOWCTB KICTOYHOU MEMOPaHBI».

JlabopaTopuasi padora «lccnenoBaHue mia3Moin3a U JAEMIa3Moiiu3a B pacTUTENbHBIX
KJIETKax».

IIpakTHyeckas padora «/M3yueHue NBUKEHNS HUTOIUIA3MbI B PACTUTENIBHBIX KIIETKaX».

Tema 6. O0MeH BemiecTB U NpeBpallleHUe IJHEPTHHU B KJIETKe

AccuMIIIALNS U TUCCUMIIISLIAS — JABE CTOPOHBI MeTaboiu3Mma. Tumbl oOMeHa BeEeCTB:
aBTOTPOQHBIH UM  reTepoTpoHbIA. YyacTHe KHCIOpoAa B OOMEHHBIX IpOIECCax.
OHepreTudeckoe obOecrneueHne KieTku: mnpeBpamienne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIA XapaKTep peakuuil KieTouyHoro merabonu3ma. DepMeHTH, UX CTPOCHHE,
cBoiicTBa M MexaHu3M jedcTBusa. KodepmeHnTbl. OTnnuns (pepMEHTOB OT HEOPraHUYECKUX
Katanu3aTopoB.  benku-akTuBaTOppl U O€NKHU-UHTMOUTOPHI.  3aBUCHUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PeaKIUil OT pa3InYHbIX (HPAKTOPOB.

[lepBHYHBIl CHUHTE3 OPraHWYECKHUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKcuceHHbvld U
oxcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yermpa. Poib XjaopomnactoB B mporecce ¢poTocuHTe3a. CBETOBass U TEMHOBAs
daspl. @omoovixanue, Cz., Co- u CAM-munvt pomocunmesa. TIpoayKTHBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuyHbix pakTopoB Ha CKOPOCTh POTOCHHTE3A. 3HaUeHUE (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB.  HUTpUDHUIMPYIOLIUE
OakTepuH, kene300aKkTepuu, cepoOaKTepru, BOJOPOIHbIC OaKTepHH. 3HaAUYCHNE XEMOCHHTE3a.

Anas’pob6Hble opranu3Mbl. Buasl Opoxkenus. [IpogykTsl OpoXeHHsl U UX HCIOJIb30BAHUE
Ye0BEKOM. AHa’pOOHBIE MUKPOOPIaHM3MbI KaK OOBEKTHl OHOTEXHOJOTMH MU BO30YIUTENH
Oone3Hen.

AdpoOHBIE OpraHW3MBbl. OTambl HEPreTHYECKOro oOMeHa. [loaroToBHUTENBHBIN ATal.
I'mukonan3 — 6ecKUCIOPOAHOE PACIIETIIEHUE TTTFOKO3bI.

buonorunueckoe okuciaeHue, UM KJIETOYHOE JAbIxaHue. Posib MUTOXOHIpUI B mpoleccax
ouonorudeckoro oxucienus. lluknudeckue peakuuu. OxuciautenbHoe (ochopumupoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cummez ATD: paboma npomonnou ATD-
cunmasel. IlpeuMyimiectBa a’poOHOTO MyTH OOMEHa BEIIECTB Iepel] aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Moptpersr: [Ix. [Ipuctmn, K. A. Tumupsizes, C. H. Bunorpaackuit, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmumpr U cxeMbl: «DOTOCHHTE3», «IJHEPreTHUeckuii oOMeH», «buocuHTE3 OemKka»,
«Crtpoerne hepMeHTa», « XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOII, 000pyI0BaHUE AJIsl IPUTOTOBJIEHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopnas padora «l3ydyeHue KaTaJIMTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
npUMepe aMuJIa3bl UM KaTalas3bl)».



JladbopaTopnasi pabGora «l3ydeHue ¢GepMEHTATUBHOTO PpACHICIUICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlabopaTopHas padora «CpaBHeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHasi pabora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI».

Tema 7. HaciaeacTBennasi uHGopManusi M peajan3amnus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmzanmsi HacieacTBeHHOW wWHMoOpmaruu. ['eHeTHYeCKui KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuusblii cuaTe3 PHK. IIpuHIuMIBl TpaHCKpHUNIMK. KOMIUIEMEHTAPHOCTD,
aHTHUIAPAIIEIbHOCTh, aCUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancasimus u e€ sranel. Yyactue TpancnoptHeix PHK B Ouocuntese Oenka. YcnoBus
ouocunHTe3a 6enka. KogupoBanne aMuHOKHCIOT. Posib pbocom B OnocuHTE3E Oernka.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2enog. Opranuzanus reHoMa y npokapuoT u
9YKapuoT. Perynsius akTUBHOCTH T'eHOB y mpokapuoT. ['mmnote3a omepona (P. XKako0, XK.
Mano). Monekynapuvie mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymsiiys oOMeHHBIX MpoleccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U 0OJIUraTHble napa3uThl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszneuwwiti yuxn JJHK-codepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHeie 3a0oneBaHmsl denoBeKa, JKWUBOTHBIX, pacrenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKUE MTPOOIIEMBI.

Buounpopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdata») cmpyxkmyproix
ouonoeuueckux Oannvlx. Hanomexmnonocuu 6 oOuonocuu u meouyuwne. Ilpocpammupyemvie
dynxyuu 6enxos. Cnocodvl 0ocmasKu 1eKapcms.

JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit Koa», «BuUPyCHI»,
«bakreprodarn».

IIpakTnueckas padora «CoznaHue MOAEIU BUPyCa».

Tema 8. JKu3HeHHBIH IUKJI KI€TKH

Knerounslii nmkm, ero mepuonsl u perymsiuusa. WHrepdaza um muto3. OcoOeHHOCTH
MPOIIeCCOB, TpoTekaronux B uHTepdasze. [loaroroBka kiaeTku K aeneHuto. [IpecnHTeTHYECKHIA
(TTOCTMUTOTUYECKHU#), CHUHTETUYCCKHI W TMOCTCHHTETHYCCKUN (IPEMHUTOTUYCCKHUI) TEPHOIbI
uHTEpPAa3HI.

Marpuunsiii  cunte3  JHK -  perummkanumsa. Ilpunnuner  perumkanum  JJHK:
KOMIUJIEMEHTApHOCTh,  MOJTYKOHCEPBATHUBHBIN  CHHTE3, AaHTUMNApPaLIENbHOCTh. MexaHu3m
perumkammu  JIHK.  Xpomocomsl.  Crtpoerme xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUN. JMIUIOMIHBIA M raruiouAaHbIE HAOOPhI XPOMOCOM.
I'omonoruuneie xpomocomsl. [1010BBIE XPOMOCOMBL.

Jlenenue kieTku — MuT03. CTaguu MUTO3a M MPOUCXOJAIIME B HUX Mpolecchl. THumbl
MuTo3a. KaproknHes n nutokuHe3. brojaornyeckoe 3HauyeHue MUTO3a.

Perymsiuust mMuToTHueckoro uukiaa kieTku. [Iporpammupyemas kierouHas rudenp —
arornTo3.



Knerounoe aapo, XxpoMocoMsl, (pyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «l{ugposas knemka» — 6uoungopmamuyeckue
Mooenu QYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpauuu

Tabmumpr u cxembl: «KU3HEHHBIM ITUKI KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Penmukanus JTHK».

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MUKpoTmpenaparsl: «MuUTO3 B KJIETKaX KOpeIlKa
J'[yKa)).

JlabopaTopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOTIpEIapaTax».

JlaGopaTopuas pa6ora «HaOmoneHne MuUTO3a B KJIETKaX KOHYMKA KOpemlika jyka (Ha
TOTOBBIX MHUKpOIIpEnapaTax)».

Tema 9. Ctpoenne u GyHKIHH OPraHN3MOB

buonormueckoe  pazHooOpazue  OpraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHUS U KU3HEACSITSIIPHOCTA OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apXeu, OJTHOKJIETOUYHBIE TPUOBI, OJHOKJIETOYHBIC BOJAOPOCIH, IPYrue NpoTUCThL. KooHnansHbIe
OpTaHU3MBL.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHU, OpraHbl U CHCTEMbI OPTaHOB.
Opranms3Mm kak eauHoe 1enoe. 'omeocras.

Txkanm pacreHmit. TuMBl pacTUTENBbHBIX TKaHEH: oOpa3oBaTenbHas, IOKPOBHA,
MPOBOISIIAsT, OCHOBHAsl, MexaHudeckas. OCOOCHHOCTH CTpOeHUS, (PYHKIMI M PaCOJIOKEHUS
TKaHe B OpraHax pacTeHUH.

TkaHu O KMBOTHBIX H  4YEJIOBEKAa. THWIBI JKUBOTHBIX TKaHEH: AIUTEIHAIbHAS,
COCIMHUTENIbHAS, MBbIlICUHass, HepBHasA. OCOOCHHOCTH CTpOeHUs, (QYHKIUA W PACIIOJIOKCHHS
TKaHEH B OopraHax >XMBOTHBIX M Y€JIOBEKA.

Opransl. BereratuBHbie U TeHEpPAaTUBHBIC OpraHbl pacTeHuid. OpraHbl U CHCTEMBI OPTaHOB
KUBOTHBIX U YesioBeKka. yHKIMM OpraHOB M CHCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CKeneTbl  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX )KUBOTHBIX. HapyXHbI 1 BHyTpeHHUI cKeneT. CTpOCHHE U THIIBI COSTUHEHUS
KOCTEH.

JIBikeHne oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHm3MOB. amMEOOMIIHOE,
KT'YTUKOBOE, pECHUYHOE. JIBIKEHHE MHOTOKJIIETOYHBIX PACTCHHH. TPONU3MBl W HACTHH.
JIBr>KeHMEe MHOTOKJIETOYHBIX )KMBOTHBIX M YEJIOBEKA: MbIleuHas cuctema. Peduiekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Turanue opranusmos. [lormomieHre BOJbI, YIVIEKUCIOTO ra3a U MUHEPAIBbHBIX BEIIECTB
pacteHusmu. [lutanme >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIECTOYHOE IMHIIEBAPEHUE.
[luraHnne MO3BOHOYHBIX KUBOTHBIX. OTAENBI MHUIEBAPUTEIHHOTO TpakTa. llumieBapuTenbHbIe
xenesnl. [IumeBapurensHas cucTeMa 4eI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us razos yepes
MOBEPXHOCTh KJIETKU. KoxHoe npixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe W JEro4HOe
npixaHue. J[pIxaHWe TO03BOHOYHBIX J>KHMBOTHBIX M YEJOBEKAa. OBOJIOIHMOHHOE YCIOXHEHUE
CTpOCHUsI JETKUX TO3BOHOYHBIX JKMBOTHBHIX. JlpIXaTenmbHas cucTeMa deloBeKa. MexaHW3M
BEHTIJISIIIUM JIETKUX Y TITUIl U MIIEKOTTUTAIOMUX. Perymsiiust apixanus. JpixaTenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. [paHCHOPTHBIE CHUCTEMBI pacTeHuil. TpaHcrmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u e€ opranbl. KpoBeHOCHass cucrtema
MO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepjie, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyru



KpOoBOOOpamieHus.  ODBOJIOIMOHHBIE  YCIOKHEHUSI  CTPOCHHMSI  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Briienenne y opraHusmoB. Beinenenue y pacreHmil. BelneneHue 'y KMBOTHBIX.
CokparurenpHple Bakyonu. Opranbl BblaeneHus. Q@uibTpanus, CeKpeuus H o0paTHOe
BCachIBaHME KaK MEXaHU3MbI pabOThl OpraHoB BblAeNeHHUs. CBS3b MOJOCTU Tea ¢ KPOBEHOCHOM
U BBIJCIUTEIBHON CHUCTEMaMHM. BblAelleHHe y MO3BOHOYHBIX XMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u pyHkuroHUpoBaHue HeppoHa. OOpa3zoBaHHEe MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI NPOCTEUIINX. 3al[uTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpenctBa maccuBHOM U
XUMHUYECKOMN 3aiUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M MX IPOM3BOJHBIE. 3al[UTa OpraHU3Ma
ot OonesHeil. MmmyHHas cucrema uenoBeka. KieTouHblii W TyMOpagbHBIE HUMMYHUTET.
Bpoxxnéuuplii ¥ mpHOOpETEHHBIM  crenupuUecKuid HUMMYHUTET. Teopusi KJIOHAJIbHO-
cenektuBHoro nmmynutera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M perynsinus y OpraHu3MoB. Pa3ipaXuMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxxuMocTe U peryisinus 'y pacteHuidl. PocToBele BemiecTBa M UX
3Ha4YCHHUE.

HepBhnas cucrema u pediexropHas peryiasiuus y KUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHS HEPBHOM CHCTEMBI Yy KHUBOTHBIX. OTaemsl
TOJIOBHOI'O MO3ra NO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduiekropHasi nyra. besycinoBHble U
YCIIOBHBIE pe(IEKCHI.

['ymopanbHas perymsauuss M SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4esloBeka. JKere3bl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBue TrOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoramamo-runodusapHas cucrema.

JdeMoHcTpauuu

[Toptpert: U. I1. I1aBnos.

Tabnmuuel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIU»,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpPraHOB
ITIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEHHeEE€ CTPOEHHE HACEKOMbIX», «TKaHM pacTeHHI»,
«KopneBoie cuctembr», «CtpoeHune crTedns», «CTpoeHWE JHMCTOBOW IUIACTHHKUY», «TKaHH
KHUBOTHBIX», «Ckener uenoBeka», «[lumesapurenbHas cucrema», «KpoBeHOCHas cCUCTEMa»,
«/pixaTtenpHass cuctemMa», «HepBHas cucrema», «Koxka», «MpllleyHass CcUCTEMa»,
«BolaenurenbHas cucreMa», «JHIOKpUHHAsA cuctema», «CTpoeHue MbIb», «MMMyHHTET»,
«KumeynononoctHsie», «Cxema nuTaHus pacteHuil», «KpoBeHocHbIE cHCTEMbl TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue Tulipb», «CTpoeHue niaHapun», «BHyTpeHHee cTpoeHHEe J105K]IEBOTO
yepBs», «HepBHas cucrema poi6», «HepBHas cucrema msarymku», «HepBHas cucrema
nmpecMbIkatomuxcs», «HepBHas cucrema mnrum», «HepBHas cucreMa MIIEKOMUTAIONIUXY,
«HepBHas cucrema uenoBeka», «Peduekce».

ObopynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKpPOIpenapaTbl OJHOKJIETOUYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTVIOKOXKHUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTeHH, repOapiy pacTeHUi pa3HbIX OTAEJIOB, BIaKHBIE Ipenaparhbl
KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOUHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
oOopynoBaHue sl JEMOHCTpAlMd I[MOYBEHHOTO U BO3AYIIHOTO MHTAaHUS PAaCTEHUH,
pacienyeHus Kpaxmaiga M OelKoB TMojA JeiicTBHEM (QepMeHTOB, 000pyAoBaHHE IS



J€MOHCTpPAIMU OTBITOB MO0 U3MEPEHUIO )KMU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBUKEHHM, MOJIENH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopHas padora «/I3ydueHue TKaHEH pacTCHUII».

JlabopaTopHas padora «lI3ydeHne TKaHEelH KUBOTHBIX.

JlabopaTopHas padora «lI3ydeHne opraHoB IBETKOBOTO PACTCHUSI».

Tema 10. Pa3mHoKeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHUS OPraHU3MOB: Oecronoe (BKIoYas BEreTaTHBHOE) U MOJI0BOE. Bujibl
0€ecIoI0oro pa3sMHOKEHUS: IOYKOBAaHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmHoxenme. I[lomoBeie kieTkH, win ramerbl. Meio3. Cramguun Meiio3a.
[ToBenenne xpomocoMm B Menose. KpoccuHrosep. bronorudeckuii ¢MpICiI MeH03a U MOJOBOTO
npouecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  paszputue. [‘ameroreHe3 y KUBOTHBIX. IloJoBbIE  JKelne3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTOK. CrepmaTtoreHe3 u ooreHe3. CTpOeHHE MOJIOBBIX
KJIETOK.

OmnonoTBopeHre U 3MOpPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIJIOOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [laprenorenes.

WumuBuIyanbHOE pa3BUTHE OPraHu3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopghozenes — oona uz enasuvix npooaem amopuonoeuu. Konyenyus mopghozenos
u mooenu mopgozenesa. Ctanuu SMOpUOTeHe3a KUBOTHBIX (Ha MpUMepe JIATymkH). J{podneHue.
Tunel npobnenus. [emepmunupogannoe u neoepmunuposannoe opobnenue. bracmyna, munovi
oracmyn. OcoOEHHOCTH APOOJICHHUS MIICKOTUTAIONIMX. 3apO/IBIIICBIC JUCTKH (racTpyIisiusi).
3aknajKka OpraHOB M TKaHEW W3 3apOJBIIICBBIX JIMCTKOB. B3auMHOe BiIHMsHHE 4YacTei
pa3BHBAOLICTOCS 3apojbimia (IMOpHOHANBHAS WMHAYKIMSA). 3aKiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HMEpPApXUUECKUX B3aUMOJCWCTBUI TeHOB. BiusHue Ha
SMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (DAKTOPOB OKPYKAIOILIEH CPEJIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuonambHbli mnepuon. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECIMO3BOHOYHBIX W TO3BOHOYHBIX IKHBOTHBIX.
buonorudeckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHE B MPUPO/IE.
Tunel pocra >XKUBOTHBIX. DaKTOPHl pEryilslMM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS y KUBOTHBIX M 4enoBeka. [lepuonbl OHTOreHe3a dYenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pa3smHoxkenune u passutue pacreHuil. I'amerodur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crmop B Tpolecce Meio3a. [ameroreHes y pacTeHHI.
Omion0TBOpEHHE M pa3BUTUE PACTUTEIBHBIX OPraHu3MoB. JIBOWHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OObpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl PETyJIsIUN OHTOT€HE3a Y PACTEHUN U )KMBOTHBIX.

JdeMoHcTpauuu

[Toptpersr: C. I'. Hapamms, X. [lneman.

Tabmuupl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THIBI OECIONIOro pa3MHOKEHUSY,
«Pa3mHOXeHHe ximaMuIOMOHaAb», «Pa3sMHOXkeHHE »5BrieHb», «Pa3MHOXeHue THUIpBI»,
«Meiio3», «Xpomocombl», «l'ameroreHe3», «CTpoeHHE SHUIEKIETKH W CHEpPMaTO30Maa»,
«OcHOBHBIE cTaauu OHTOTeHe3a», «lIpsMoe u HempsMoe paszButue», «Pa3BuTHE MalCcKOro
Kyka», «Pa3Butne capanum», «Pa3BuTHe JIATYIKN», «J|BOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsH OIHOJOJbHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LHKII
MOpPCKOW  KamycThl», «JKW3HEHHBIH [WKIT Mxa», <«OKH3HEHHBIM IMKI MANOpPOTHHUKAY,
«GKM3HEHHBIN LIUKIT COCHBI».



O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpenaparhbl SHLEKIEeTOK U CIIEpMaTO301/10B,
Mozenb «[{MKIT pa3BUTHS JIATYILIKN».

JladbopaTopnasi paGora «l3ydeHue CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIpEnapaTax».

IIpakTHyeckass padora «BpIsABICHHE NPHU3HAKOB CXOJCTBA 3apOAbIIIEH NO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIINX PACTCHUI».

Tema 11. 'eneTnka — HAyKa 0 HACJIeICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHoBIIeHHMsI U pa3BUTHs TEHETUKH Kak Hayku. Pabotel I. Mengmens, I'. ge
@®pusa, T. Moprana. Ponb oredecTBeHHBIX Y4EHBIX B pa3BUTHM reHeTukud. Paborsr H. K.
Konemosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko, FO. A. ®unumuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TOHSATUS U CUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlielbHbIE
reHbl, aJbTEPHATHUBHbIC IPU3HAKH, JOMHHAHTHBIM W PELIECCUBHBIN NPU3HAK, TOMO3WIOTA,
reTepo3UroTa, 4ucras JUHUSA, THOpuAbl, reHoTurn, ¢eHoTur. OCHOBHBIE METOAbl I'€HETHKH:
THOPHUIOTOTHYECKUH, ITUTOJIOTHYECKHI, MOJIEKYJISIPHO-TCHETUICCKUH.

JdeMoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. 1. Basunos, A. H.
benoszepckuii, I'. 1. Kapnieuenxo, 0. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabmumpl 1 cxembl: «MeToabl TeHETHKNY», «CXEeMbI CKpPEIMBaAHUS.

JlabopaTopHas padora «/[po3oduia kak 00bEKT TCHETHYECKUX UCCIEIOBAHUI».

Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiif 3akoH MeHzaenss — 3akoH eanHOOOpa3us
ruOpuioB nepBoro mnokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Mennaens — 3akoH
pacierneHus npusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YHCTOTHI FAMET.

AHanmM3upylolee  CKpenuBaHue. [IpoMexkyTouHBII1  XapakTep  HacJeIOBaHUS.
Pacmennenne npu3HakoB Npy HEMTOJIHOM JOMUHUPOBAHUH.
JurubpunHoe ckpeuuBanue. Tpetudt 3akoH MeHzaenss — 3aKOH HE3aBHUCHUMOIO

HacJeI0BaHus MpU3HaKkoB. L{uTonornyeckre 0CHOBBI JUTHOPUTHOTO CKPELIMBAHUS.

CuermenHoe HacnenoBanue nmpu3HakoB. Padoter T. Moprana. CrierieHHOE HacieI0BaHHE
I€HOB, HAPYIICHHE CLEIUICHUS MEX 1y T€HaMH. XPOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIpeneieHHs] MoJjia. AyTOCOMbI M TOJIOBbIE
XpoMOCOMBI. ['OMOrameTHBIi M reTeporaMeTHbIl Moj. ['eHeTudeckas CTPyKTypa ITOJIOBBIX
xpoMocoM. HaciienoBanue Mpu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotnn kak nemoctHas cucrtema. llneloTponuss — MHOMXKECTBEHHOE JIEHCTBHE TI€HA.
MHoOXeCTBEHHBIN auienu3M. B3aumozaeicTBue HeaIeNbHBIX TE€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [lomumepus.

['eHeTMYEeCKUIT KOHTPOJIb DPa3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXKe
(GU3HOJIOTMYECKUX TMPOIECCOB, TMOBEAECHHUS U KOTHUTHUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aHUMOJICHCTBHS «XO3MUH — MApa3uT» M «XO35UH —
MUKpOOHOM». ['eHeTnueckne acreKkThl KOHTPOJIS U U3MEHEHUs HacleICTBEHHON nHdopmanuu B
ITOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabnuuer u cxembl: «IlepBbiif 1 BTopoit 3akoHbl Mennens», «Tperuit 3akon MeHnens»,
«AHanuzupyrollee ckpemubaHue», «HemnomaHoe nomuHupoBaHue», «CHEMIEHHOE HACleI0BaHUE
MPU3HAKOB y Ipo30¢uisn», «['eHeTnka mona», «Kapuotun yenoBeka», «Kapuotun apo30(huiisr»,
«Kaprnotun ntuner», «MHOKECTBEHHBIN aJUIEIN3M», «B3auMonelicTBHE TEHOBY.

O6opynoBaHue: MOJAENb JJsl IEMOHCTpPALlUM 3aKOHOB €IMHOOOpa3usi THOPHUIOB MEPBOTO
IIOKOJIEHUS WM PACIIEIJICHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTO
HacjaeA0BaHUs MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMK CLEIJIEHHOTO HACIeA0BaHUs NIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapat: «/Ipozoduna».

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
Ipo30GUITBI».

IIpakTnueckas padora «M3ydyeHue pe3ynbTaTOB AUTHOPUIHOIO CKPEIIMBAHUS Y
Ipo30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumopneiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUMBOCTH
npu3HaKkoB. KauecTBEHHBIE W KOJWYECTBEHHbIE NPHU3HAKU. Buasl HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs 1 HACJIEICTBEHHA.

MonudukanronHas U3MeHYMBOCTh. Poiib cpeabl B (opMHpOBaHUM MOIU(PUKALUOHHON
u3MeHuuBocTd. Hopma peakiuu mpu3sHaka. BapuanoHHbIH psig ¥ BapuaioHHas kpusas (B.
Horanncen). CBoiicTBa MOTU(PHUKAITMOHHON H3MEHIYHMBOCTH.

I'enotunuueckass u3MeHYMBOCTh. (CBONCTBA TE€HOTUIHMYECKOM HM3MEHYMBOCTH. Bumipl
TFeHOTUIINYECKON N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunarnBHasi M3MEHUMBOCTh. MelH03 U MOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHUYMUBOCTU. Pojb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU F€HETHYECKOTO Pa3HO0Opasus
B MIpEJENIax OJTHOTO BHU/A.

MyrtanuonHass HW3MEHYMBOCTh. Buapl MyTanuil: Te€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE W UHAYLIMPOBAHHBIE MyTalMH. SnepHblEe M IUTOIMJIA3MAaTUYECKHE MYTAllHH.
ComaTtuueckue W TOJOBble MyTanuu. [IpuyvHBI BO3HUKHOBEHHS MyTaluil. MyTrareHsl U HX
BJIMSIHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Ipoliecca. 3aKOH IOMOJOIMYECKUX
psmoB B HacienctBeHHod wusmenunBoctd (H.M. BaBuioB). BHesnepHas H3MEHUMBOCTD H
HACJIEICTBEHHOCTb.

Onuzenemuka u NULEHOMUKA, PONb SNUSEHEMUUECKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUSMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Noranucen, H. 1. BaBunos.

Tabmuel u cxeMmbl: «BUIOBl W3MEHUMBOCTHY, «MOAU(PUKAITMOHHAS H3MEHYHBOCTHY,
«KoMmOunaTuBHas U3MEHYUBOCTDLY, «Meito3», «OMmI010TBOPEHUEY, «["enernueckue
3a00J1€BaHUs YeJIOBEKa», «Buabl MmyTamuii».

O6opynoBaHue: XUBble U repOapHble SK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(poTorpadmu) )KUBOTHBIX C Pa3TUIHBIMU BUAMU U3MEHYHUBOCTH.

JladbopaTtopnasi padora «lcciemoBaHme  3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeHYuBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BApUALIMOHHON KPUBOM».

IMpakTuueckas padora «Myraiuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOTIPEIIapaTax)».

Tema 14. I'eneTnka 4yesi0BeKa

Kaprnotun denoBexka. MexayHapoaHas NporpaMMa HCCIEIOBAaHMS TI'€HOMA YeJIOBEKa.
Metoapl M3ydeHUs] TEHETUKHA YEJIOBEKA. TCHEATTOTMYECKUH, OJM3HEIOBBIN, [IUTOTCHETHICCKUH,
MOMYJISIIIUOHHO-CTaTUCTUYECKUM, MOJIeKyasipHO-reHeTnyeckuii. CoBpeMEeHHOe ompejesieHue



TEHOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM yucie ¢ momomniso [T1P-
aHanuza. HacnencrBennsle 3a00s1eBaHus yesnoBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIE3HU YeIOBeKa.
bone3nn ¢ HacnmencTBEHHOUW MPEApPacoNOKEHHOCThI0. 3HAUYCHHWE MEAUIIMHCKON TEHETHKA B
MPEIOTBPANICHUNA ¥ JICUCHUM TEHETHYECKUX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TeHEeTHYECKOe
KOHCYNIbTHpOBaHHUe. CTBOJIOBBIC KIETKHU. [[OHATHE «T€HETHYECKOTO Tpy3a». DTUUECKHE aCIIEKThI
WCCIIeIOBaHUM B 00JaCTH pEIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enernaeckue (GaxTOphl MOBBIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (DU3UYECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKpYyXaromerd cpeapl. ['eHeTnueckas MpeapacroaoKeHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

JdeMoHcTpauuu

Tabmunpl u cxembl: «Kapuotun demoBeka», «MeToabpl M3ydeHUs] TEHETUKH YEIIOBEKa»,
«['enernyeckue 3a00J€BaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBiieHue U aHAJIU3 POAOCIOBHOM».

Tema 15. Cesiexknusi oOpraHu3MoB

JlomecTukanusi ¥ CeNeKius. 3apokKJACHHE CENeKIMU W AoMmecTtukanuu. Ydenue H. .
BasusoBa o LleHTpax npoucxoxieHus 1 MHOrooOpasusi KyJlbTYpHbBIX pacTeHuil. Ponb cenexuuun
B CO3JaHWM COPTOB pacTeHWd U mopoa >KUBOTHBIX. CopT, mopona, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HacieACTBeHHOW m3MmeHunBoctu H. M. BaBuiioa, ero 3HaueHue mis
CEJIEKLIMOHHOM paboTHl.

Metopl ceneKnoHHONM paboThl. MIcKyccTBEHHBIN 0TOOpP: MAacCOBBIA U MHIMBUTyaTbHBIM.
Otanbl KOMOWHAIIMOHHOW cenekuuu. VcnblTanue mpou3BOAMTENECH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C TTOMOIIIBIO OTIEHKH (PEHOTHIIA TIOTOMCTBA U OTOOP IO T€HOTHUITY C IIOMOIIBIO aHATN3a
JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJICKIMOHHOW paboThl. PamuanunoHHBIT 1
XUMUYECKANM MYTareHe3 Kak HWCTOYHUK MYyTaluid y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHne TEHOMHOTO pENAKTHPOBAHHMS U METONOB pekoMOumHanTHbIX JIHK  mos
MTOJTY4YEHUS UCXOJHOTO MaTepuaa JUsl CEJIEKIUH.

[lonyuenue mnonumonnoB. BuyrpuBuaoBas rulpuausaunus. brauszkoponacrseHHOE
CKpelIuBaHue, uin HHOpuauHT. HepoicTBeHHOE CKpeluBanue, Wi ayTOpuauHr. ['eTepo3uc u
ero mpuuuHbl. Mcmonp3oBanme rereposnca B ceneknuu. OtganéHHas TruUOpuUIM3aIus.
[Ipeononenne Oecruiogus MEXBHUAOBBIX THOpUIOB. JIOCTIDKEHMSI CENEKIIMU pACTeHUH U
KUBOTHBIX. «3€1EHas pesooYUs».

CoxpaHeHHEe W HM3YUYCHHE TEHETHYECKUX PECYpCOB KYAbTYPHBIX PACTCHUW M WX TUKHUX
poaHMYe IS CO3aHMs HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SHCTBEHHBIX KYIBTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUsl CYUWeCm8YIOuUx U co30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ NpUMeHeHUueM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHULl, NepedosblX uoell U
nepcneKmuBHbIX MexHoN02Ul.

JdeMoHcTpauuu

[Toptpetsr: H. W. BaBuios, . B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipt u cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpA3Hs KyJIbTYPHBIX PACTCHUNY,
«3aKOH TOMOJIOTUYECKHX PAIOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOMBI CEJICKITUU»,
«Otnanénnas rudpuanzanus», «Myrarenes».

JlabopaTopHasi pa6ora «/I3yueHrne COpTOB KYJAbTYPHBIX PACTEHUH U MOPOJ AOMAITHUX
KUBOTHBIX».



JlabopaTopHas padora «lI3ydeHne METOIOB CEIECKIIUN PACTCHUI».

IIpakTnyeckas padora «IIpuBHBKa pacTeHUN».

Okckypeusi «OCHOBHBIC METOJBI U JTOCTHIKCHHS CEICKIUH PACTCHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIN Y4acTOK, B TEIJIMYHOE
XO035HCTBO, B TA0OPATOPHUIO arPOYHUBEPCUTETA UIIK HAYIHOTO LICHTPA)».

Tema 16. BHOTEXHOJIOTHS ¥ CHHTeTHYECKAs1 OMOJIOTUS

OOBbeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTMH, — KIETOYHbIE U TKAHEBBIE KYJBTYpHI,
MUKpPOOPTraHHW3Mbl, HUX XapaKTepUCTUKa. TpaaulMOoHHAas OHOTEXHOJIOTHS. XJeOoNedyeHue,
MOJIy4YE€HUE KUCIOMOJIOYHBIX MPOJAYKTOB, BUHOAENNEe. MukpoOuonoruueckuii cuate3. OOBbEKThI
MHUKpPOOHOJIOrHYeCKUX TexHoaorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Coznanue  TEXHOJIOTMM M MHCTPYMEHTOB  IEJICHANPABICHHOTO  W3MEHEHUS W
KOHCTPYHPOBAHUSI TEHOMOB C LIE€JIbIO MOTYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKaIINX
He BCTpeyaromrecs B Mpupoe OMOCUHTETHUECKUE MyTH.

Kinerounas nnaxxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PacTEHUM M >KMBOTHBIX.
Kpuobanku. Comatuueckas ruOpuamszanys U coMaTudeckuil smOpuorenes. McmonbzoBanue
raliONioB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOOTBOPEHHUE.
PexkoHcTpyKIus SHLEKIETOK M KJIOHMPOBaHUE >KUBOTHBIX. MeTon TpaHCIUIaHTAlUuH sAep
KIETOK. Texnonocuu 0300po6nenus, KyIbMueUpo8aHus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'e€Ha U KOHCTPYMPOBAaHUE
pekomOunantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTKEHUS W TIEPCIIEKTHBBI
XpOMOCOMHOM W TE€HHOW HWH)XEHEPUH. OKOJOTMYECKHME W OJTUYECKHE MpoOJIeMbl TEHHOUN
UHXEHEPUU.

Menuuunckue ouorexnonoruu. [loctrenomuas mudposas meaunuHa. [TIP-auarsocruka.
MeTa0010MHBIH aHAIN3, TEHOLIEHTPUUECKUN aHaAJIN3 MPOTEOMa YeIoBeKa sl OEHKU COCTOSTHUS
€ro 37I0poBbs. Vcmonb30BaHWE CTBOJIOBBIX KJIETOK. TapreTtHas tepamus paka. 3D-
OvouHXeHepus: Juid pa3paboTKu (yHAAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHUSI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONPUHTHHrA H
ckaddonuHra s petieHus 3a1a4 NepcoHaTN3UPOBAHHON METULIMHBI.

Coznanue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecrnedeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, yctaHoBneHue MOJEKyISpHBIX MeXaHU3MOB (yHkuuoHuposanus PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMAacHbIE 3a00J1€BaHMS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpauuu

Tabmuuel u  cxembl: «lcnonp3oBaHME  MHMKPOOPraHU3MOB B MPOMBIIIJICHHOM
pou3BoJIcTBe», «KierouHast nHXkeHepus», «[ 'eHHas HHKXEHEePUs».

JladopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTHII».

IIpakTHyeckas padora «[loaydeHrne MOJIOYHOKHUCIBIX IPOTYKTOBY.

Jkckypeust «<BHOTEXHOIOTHS — BayKHEHIIas IPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOTHIECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xieHue U pa3BUTHE IBOJIOLMOHHBIX NPeJACTABICHUI B 0M0J10THH
OpomounonHas teopust Y. [lapsuna. [Ipeanocsuiky BO3SHUKHOBEHMSI AapBUHU3MA. JKU3HB
W Hay4Has JesrenbHocTh Y. /lapBuHa.



JIBwxymue cwisl 3Boronud  BuiaoB 1o Y. JlapuHy (BbICOKass HWHTEHCHBHOCTb
Pa3MHOXKEHUSI OPraHu3MOB, HACJIEJCTBEHHas HM3MEHYMBOCTh, 0OOphOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmienune cuntetndeckoi Teopuu Bosoimu (CTI). HeitrpaibHas TeopHst SBOJFOIHH.
CoBpemeHHas HBOJIIOIMOHHAsT OnoJioTHs. 3HaY€HHE HBOJIIOLIMOHHONW TEOpUH B (HOpMHpPOBAHHUU
€CTECTBEHHO-HAayYHON KapTUHBI MUPA.

JdeMoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
HapsuH, C. C. YetBepurkos, 1. U. llImansraysen, Ix. Xonaeitn, J. K. benses.

Tabmumpl u cxembl: «Cuctema xuBoi npuposl (mo K. JIuHHew)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3m (QOPMUPOBAHUS MPUCIIOCOOJICHUN Yy pacTeHUH |
*uBOTHBIX (o Jlamapky)», «Kapra-cxema mapmipyra nyremectsus U. Jlapsuna», «Haxonku Y.
HapBuna», «®DopMbl OOppOBI 3a cymecTBoBaHUEe», «[lopoabl rTomyoOel», «MHoroobOpasue
KYJIbTYpHBIX (hopM KamycTsl», «[lopoabl JOMaIHUX KUBOTHBIX», «CxeMa oOpa30oBaHUSI HOBBIX
BunoB (mo Y. [lapBuny)», «CxeMa COOTHOIICHHS ABXKYIIUX CHJ IBOJIOIHMH», «OCHOBHBIC
MOJIOKEHUSI CHHTETUUECKON TEOPUH SBOJIFOLIHN.

Tema 2. Mukpo3BOJIOINS U €€ pe3yJabTaThl

[Tonmymsinust kak 3jeMeHTapHas enuHuua 3BoJiouuu. CoBpeMEHHbIE METOJbl OLEHKU
FeHEeTHUYECKOTO pa3Hoo0pa3us U CTPYKTYpbl Nomysiuil. 3meHnenne reHooHaa MOMyNISIUY KaK
AJIEMEHTapHOE HBOJIIOIIMOHHOE sBJIEHUE. 3aKOH reHeTnuyeckoro pasHoBecus JIx. Xapau, B.
BaitaOepra.

DnemeHTapHble (aKTOphl (ABMXKYIIME CHIIBI) 3BONIONMH. MyTalMOHHBIH MpOIecC.
KomOunaTtuBHast u3MeH4YMBOCTh. Jlpeil) reHoB — ciydaiiHble HEHaIpaBJIEHHbIE H3MEHEHUS
4acToT ayviened B momymsimusax. Oddext ocHoBatens. Ipgexm OymvLIOUH020 20PIbLIUKA.
CHudiceHUue 2eHemuuecko20 pasHoobpasus. npudunvl u cireocmsus. llpossnenue s¢hghexma
Opeticha 2enos 6 Ooabwux u manvix nonyaayuax. Murpanuu. M3omsmms  TOMyIsIuii:
reorpadudeckas (IpocTpaHCTBEHHAs), Orosiornyeckas (pernpoyKTUBHAS).

EctectBennbiii oTOOp — Hampapisitomuii Qgaxtop 3Bosonuu. Dopmbl €CTECTBEHHOTO
oTbopa: ABWKYIIMHA, CTaOWIM3UPYIOIINH, paspbiBaroinuii (qu3pyntuBHbii). [loaoBoit oT6op.
Bo3HHKHOBEHNE 1 BOJIIOLNS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, OPraHU3MOB KakK pe3yiabTaT MHUKPO3BOIIONUU. Bo3HHKHOBEHUE
npucnocoOaeHuit y opranu3mMoB. Apomopdo3sl u uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y opraHu3moB. wMopdosoruyeckue, (QU3NOIOTHUECKHE, OHOXUMUYECKUE, TTOBEICHUYECKHUE.
OTHOCHUTENBHOCT MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpyktypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIIOLHUU.
M3onsimmst — ximrodeBoit  ¢daktop BumooOpazoBanusa. Ilytm u cmocoObl BH1000pa3oBaHMS:
altonaTpudeckoe  (reorpauueckoe), CHMIATPHUYSCKOE (IPKOJIOTHYECKOE), «KMTHOBEHHOEY
(mosUIIOnAM3aIKs, THOpUK3anus). JJTMTEIbHOCTh 3BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMHUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpasHsl.

Ponbp 3BomtonmoHHO# Ouonornu B pa3paboTKe HayYHBIX METOJOB COXpPaHEHUS
O0mopa3zHooOpa3uss. MUKPOIBOIIONHUS W KOJBOJIOUMS IMAPA3UTOB U WX XO034€B. MeXaHU3MBI
(dhopMupOBaHUS YCTOMIMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI C HEH.

JdeMoHcTpauuu

[Toptpersr: C. C. YeTBepuxkos, 2. Maiip.

Tabnuue! u cxempl: «MyTalMOHHAs U3MEHYUBOCTHY», «[lonmyasuoHHAasl CTPYKTypa BHUAA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitHOepra», «/IBwkyiue CHUIIBI  3BOJIIOLUNY,



«OKOJIOTHYECKasi M30JIALMS TOMyIAUUid ceBaHCKOM Qopenn», «['eorpaduueckas H3OISALMSL
JUCTBEHHUIIBI CHOMPCKOM M JTUCTBEHHMIIBI AaypCKOi», «[1omysiMOHHbBIC BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «(Cxema JEHCTBUS €CTECTBEHHOro oTOopa», «®PopMbl OOpbOBI 3a
CYIIECTBOBaHHEY, «UHaycTpranbHbIi MEJTAaHU3M, «)Kubie HCKOIAEMbIE»,
«IToKpOBUTEILCTBEHHAsT OKpacKa >KHBOTHBIX», «[Ipemymnpexaromas OKpacka >KHBOTHBIXY,
«Puznonoruueckue agantanuu», «I[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDHY,
«Kpurepun Buga», «Bugbl-nBoitHukm», «CTpykTypa BHma B mpupone», «CrocoObl
BUmooOpazoBaHus», «l'eorpapuyeckoe BumooOpazoBaHWE TPEX  BHJAOB  JIAHJIBIIICH,
«DKOJIOTHYECKOE BUI000pa30BaHuEe BHJOB CHUHUI, «[lomuronmasl pacreHuit», «KamycTHO-
peaeyHbIii THOPUI».

ObopynoBanue: repOapuu pacTeHUN, KOJUIEKIIMM HACEKOMBIX, Uydesna MTHI] U 3Beper ¢
IpUMepaMU pa3IUYHbIX IPUCIOCOONEHUH, yydela NTHUIl U 3BEpei pas3HbIX BUIOB, repdapuu
pacTeHuii OIM3KKUX BUJIOB, 00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BpisiBIeHHE N3MEHYUBOCTH y 0COOEH OJTHOTO BUJIAY.

JladbopaTtopnasi pabora «[IpucrnocoOsieHnsi OpPraHU3MOB W HX OTHOCHUTEIbHAs
11eJIECO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEHHE BUJOB [0 MOP(HOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3BoTONUsI U €€ pe3ybTaThl

Metoasl u3ydueHus: MakpodBositony. [laneonTonornueckre METOAbl U3y4EHUS IBOJIIOLHH.
[lepexonubie popMbl U GUIOTEHETUYECKUE PSAIbI OPTAHU3MOB.

buoreorpaduueckue wmetonpl uzydeHus osBoiouuu. CpaBHeHHEe (iopbl U (ayHBbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne o6nactu 3eMian. BUIbI-9HIEMUKH U PETUKTHI.

DOMOpPHOIOrMYECKHE U CPaBHUTEIBHO-MOP(OIOTHUECKNE METOJbl MU3yYEHHUS 3BOJIOLUU.
I'enernueckne MeXaHU3MbI DBOJIIOLMM OHTOTE€HE3a U TIOSIBICHMSI SBOJIIOLIMOHHBIX HOBIIECTB.
['oMonoruuHble 1 aHaIOrMuYHbIe OpraHbl. PynnMeHTapHble OpraHbl U aTaBU3MBbL. MOJEKYISIpHO-
reHeTHYecKue, OWOXMMHUYECKHEe M  MaTeMaTHYeCKWe METOJbl M3Y4YEHHsS  SBOJIOLUU.
I'omonoruunsie rensl. CoOBpeMeHHbIE METO/IbI IOCTPOCHUS (PUIIOTEHETUUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLIMSI TEHOMOB.

OOmme 3akoHOMEpHOCTH  (TpaBWJa)  OBOJIOLUH.  [lpunyun  cmeHvl  QyHKyuil.
Heob6patumocTts 3BOMIONIMN. AfanTUBHAS paguaius. HepaBHOMEPHOCTh TEMITOB SBOJIOIUH.

JdeMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkens.

Tabmurel 1 cxeMbl: «OUIIOTCHETHICCKUI PSI JIOMIATN», K APXEONTEPUKC», «3BEpO3yObIe
smepb», «Creronedans», «Puanoduter», «CeMeHHbIE TAOPOTHUKU», «buoreorpadudeckue
30HBI 3emum», «Jlpeli KOHTHHEHTOB», «PenukTh», «HadanbHble CTaguM >MOPUOHAIBLHOTO
pa3BUTHS  TIO3BOHOYHBIX  JKHBOTHBIX», «['OMOJIOTHUHBIE ¥  aHAJIOTHYHBIC  OPTaHbBI»,
«PyaumeHTbI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbHI YeloBEKa M IIMMMaH3e», «[ JIaBHBIE
HaIpaBJIEHUs SBOTIONUNY», «O0IIHe 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJUIEKIUM, repOapuu, MYJSKH HMCKOMAEMBIX OCTATKOB OPraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, AaHAJOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIUHU
HACEKOMBIX.

Tema 4. IIpoucxoxnenue U pa3BuTHe )KM3HU Ha 3emJie

HayuyHnple rumoTe3bl NPOUCXOXKJIEHUS >KU3HU Ha 3emie. AOUMOTeHe3 U MaHCHEePMMSL.
JloHay4yHbIe TMPEICTABICHUS O 3apOXKICHUM JKU3HH (KpealoHu3M). [UrmoTe3a MOCTOSHHOTO
CaMO03apOKIECHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. [Tacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOJIOTHS.



OCHOBHBIE ATaIlbl HEOPraHUIECKOW IBOFOMH. [IaneTapHas (reoJloruuecKas) BOJIOIHSL.
XuMuyeckasi 3BOJIIOLMS. AOMOTE€HHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHMYECKHUX.
Onbir C. Mumtepa u I'. KOpu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoanepBaTHas
runore3a A. WM. Omnapuna, rumore3a nepBuyHoro OynboHa JIx. XonjgeliHa, TeHeTHYecKas
ruroreza [. Mémrepa. Pubosumer (T. Yek) u rtunoresa «mupa PHK» V. T'mnGepra.
®dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE POTOKJIETKH.

Uctopuss 3emmn u wmeroabl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKU.
I'eoxpononoruss u e€ wMeroasl. OTHOcUTENbHass M aOCONIOTHAsE T'€OXPOHOJIOTHS.
['eoxpoHonorHyeckas mKana: 30Hbl, 3pbl, EPUObI, FTOXH.

Havanphble sTansl oprannyeckoil sBositonuu. [losiBieHrne M 3BOMIONMS MEPBBIX KIETOK.
Opomtonus MeTtabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMeHHble MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbiX Ha 3emie coodmiectB. Crtpomartonutsl. IlpokapuoTel u
3YKapuOTHI.

[MpoucxoxkaeHue 3ykapuoT (CUMOMOTEeHe3). DBOJIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHbBIE 3Tambl 3BOJIIOLMM BBICIIUX pacTeHud. OCHOBHBIE apoMOp(}O3bl PacTEHUU.
Brixon pacrenuit Ha cymy. I[losiBaeHume CHOpOBBIX pPACTEHMII M 3aBOEBAHUME HMMHU CYLIH.
Cemennbie pactenus. [IponcxoxaeHne NBETKOBBIX pACTEeHHM.

OcHOBHbBIE 3Talbl 3BOJIOLMH XKUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpa0BbIE
XKUBOTHbIE. JKU3HBb B BOJIE. DBOIIOIMS MO3BOHOUHBIX. [Ipoucxoxnenue ampuouili u penTunui.
[Ipoucxoxxaenue miexkonurammux U ntul. [IpuHnoun kiroyeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KMBOTHBIMHU CYIIH.

PazButHe xxu3HM HA 3eMJie TIO 3paM U MEpUOaaM: apXeH, MPOTePO30H, MaIeo30i, Me3030H,
KaitHO301. OOImmas xapakTepUCTHKa KIMMaTa W TEOJOTWYeCKUX TmpoiieccoB. [losBieHue u
paciBeT XapaKTEpHbIX OPraHHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS M BIUSHHE Ha Ta30BbIN
COCTaB aTMOC(epHI.

MaccoBble BBIMUpaHHSI — IKOJIOTUYECKHE KpU3UCHI Ipouuioro. [IpuumHbel U ciencTBust
MaccoBbIX BbIMUpaHui. COBpPEMEHHBIH 3KOJIOTHYECKUi Kpusuc, ero ocodeHHoctu. IIpobiema
coxpaHeHHs1 OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctema oprannyeckoro Mupa. [IpuHIUNb Ki1accudukanuu OpraHu3MOB.
OCHOBHbBIE CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: ®@. Peqn, JI. Cnannannanu, JI. [lactep, M. . Meunukos, A. U. Onapun, [Ix.
Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumnpl 1 cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. [lacTepa mo mzyueHuto
camo3apoxxJeHus xku3Hu», «Cxema omnbita C. Mumnepa, I'. IOpu», «Ortansl HeopraHuyeckoi
sposrorHm», «['eoxXpoHoJornveckas Imkana», «HadampHble Tanbl OPraHUYECKOW SBOJTFOIIHI,
«Cxema oOpa3oBaHUSI DJyKapHOT MyTéM cumOuoreHesa», «Cucrema KUBOW MPUPOIBI»,
«Ctpoenune Bupyca», «Apomopdo3pl pacreHuit», «PuHHMOPUTH», «OIHOKIETOUHBIE
BoJIopoCcHn», «MHOTOKJIETOUHBIE Bogopocian», «Mxu», «llanopoTtHuku», «l0osoceMeHHbBIE
pacteHus’», «OpraHbl [BETKOBBIX pacTeHUi», «Cxema pa3BUTHUS IKHUBOTHOTO MHpPa»,
«Apomopdo3sl  KHBOTHBIX», «[Ipocreiitme», «KumednomnoaocTHbie», «Il1ockue uepBu»,
«Unerncronorue», «PrI0BIY, «3eMHOBOIHBIE, «IIpecmbikaroniuecs», «IItrimer»,
«Mnexonurtaromue», «Pa3Butue KuM3HM B apxedckod aspe», «Pa3BuTHe KH3HH B



MpOTEpPO30MCcKOoil 3pe», «Pa3BuTme »XM3HM B majeo30ickod spe», «Pa3BuTue XHU3HU B
Me3030McKoil 3pe», «Pa3BuThe KH3HHM B KaliHO30lckoi spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUpPa».

O6opynoBanue. TepOapu pacTEHUW PA3TUYHBIX OTICJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQKHBIE TpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HTIJIOKOXKUX, CKEJIEThbI
MMO3BOHOYHBIX JKMBOTHBIX, 4Yydeia MNTHUIl U 3BEped, KOJUIEKIMH OKaMEHEIOCTEH, IOJIe3HBIX
HCKOIAEMBIX, MYJISKA OpPraHMYECKUX OCTATKOB OPraHHU3MOB.

Bupryanbnaa gaGopatopHasa pabGora «MoaenupoBanue onbiToB Muiepa—tOpu no
M3YYEHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYECKUX COeAMHEHUN B IEPBUYHOM aTMoc(epe.

JladbopaTopHasi padora «l3ydeHne W ONMCAaHWE WCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEN CTPOEHHS pPACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTnueckas padora «l3yueHue ocoOeHHOCTEN CTPOEHNS TO3BOHOYHBIX KUBOTHBIX».

Tema 5. IIponcxoxkaenne 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONOJIOTUU. MeTo 1bl aHTPOIOJIOTHH.

CraHOBJIEHHE TPENCTABICHUN O NMPOMCXOXKACHUU YeNOBEKa. Penuruo3Hble BO33peHUs.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTBO  yenoBeka ¢ JKMBOTHBIMU. (CucTeMaTHyecKkoe IOJIOKEHHE 4YeJIOBeKa.
CBuneTenbcTBa CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMUI  CPaBHUTEIBHO-MOPQOJIOTHUYECKHE,
AMOpHoJIOTHYECKUE, (PU3HOJIOro-OMOXUMHUYECKUE, TMoBeAeHYeckrne. OTINYUS 4YeloBeKa OT
KHUBOTHBIX. [IpsMOX0K/IeHHE U KOMIUJIEKC CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBmxyme  cwibl  (GakTOphl)  aHTpOMOreHe3a:  OWOJIOTHYECKHEe,  COIMAJIbHBIC.
CooTHomieHre OHOTOrMYECKUX U COIMANIBHBIX (JaKTOPOB B aHTPOIOI'€HE3E.

OCHOBHBIC CTalK aHTPOIOreHe3a. PaHHKe YenoBekooOpasHbie 00e3bsHbI (IIPOKOHCYIIbI)
Y paHHUE MOHTUAbI — OOIME MPEIKHU YET0BEKOOOPa3HbIX 00€3bsH U JI0iel. ABCTPAIONUTEKU —
JNBYHOTHE TpeAKn Jronaer. YUenoBek yMmenblil, EepBble M3TOTOBICHUs Opyauid Tpyna. Yenmosek
MPSIMOXOJIAIINI U TEpBBIA BBIXOJ Jtofeil 3a nmpeaensl Adpuku. Yenosek reinenboeprekuii —
o0 MpeoK HeaHAEPTAIBCKOTO YEJIOBEKA U YelIoBeKa pa3yMHOTO. YenoBek HeaHAepTalbCKHi
Kak BHJ JIFOJAEH XOJIOJHOrO KiuMara. YenoBeK pa3yMHBIA COBPEMEHHOIO THINA, AECHUCOBCKUM
4eJI0BEK, OCBOEHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najaeoreHOMUKa.

DBOJIOLMS COBPEMEHHOI'O 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYNSIIMSIX YEIOBEKa.
Myranuonsslii iponiecc U noaumopdusm. [lomynsuoHHbIe BOIHBI, Apeiid reHoB, MUTpaLUs U
«3¢hdeKT ocHOBaTENSA» B MOMYJISAUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. Bosbiime pacel: eBporneouaHasi (eBpasuiickasi),
aBcTpaso-HerpouaHas (dKBaTopHaibHas), MOHTOJOUAHAs (a3MaTCKo-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeloBeka Mo IulaHere. EauHcTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbBHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT,  4YeldoBeKa K Pa3HbIM  YCIOBHSIM
OKpyKkarolel cpenpl. BnusHue reorpaduueckoil cpeapl U npeiida reHoB Ha MOp(OJIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexIucCuuIUIMHApHBIE METOAbl B (QU3MUYeCKOi  (OMOJIOTHYECKOMN) aHTPOIOJIOTHH.
DOBOJIIOUMOHHAs ~ aHTPOIOJIOTHUS U MAaJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOMYJISIIHM.
buocounanbHble  uccneAoBaHMA ~— NPUPOJBI  YenoBeKka.  VcciemoBaHue — KOZBOIIOLUHU
OMOJIOTMYECKOT0 ¥ COLUAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu



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

Tabmumplt u  cxembl: «MeToasl aHTpomoyiorun», «[OJIOBHOW MO3T  YeIOBEKa»,
«YenoBekooOpaszHbie 00€3biHBI», «CKEeNIeT 4YelloBeKa M CKEJeT IMMIaH3e», «PyauMeHTh u
aTaBU3MbI», «J[BIDKyIlME CHUJIBI AQHTPOIOTeHe3a», <«OJBOJIOIMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpanonutek», «HenoBek yMmenblii», «HemoBeK NpsMOXOIAIIN», «/[€eHHCOBCKHII YEI0BEK»
«Heannepranbup», «KpoMmanboHIb», «IIpeaku uenoBeka», «ITambl 3BOIOLUHM YEJIOBEKa»,
«Pacsl yenoBeka».

ObopynoBaHue: MYJISKA OKaMEHENO0CTel, MpeAMETOB MaTepHalIbHOM KyJIbTYphI MPEIKOB
yenoBeka, penpoaykiuu (pororpaduu) KapTHH ¢ MHQPOJIOTHUSCKMMH U OHOICHCKUMU
CIOKETaMU MPOUCXOXKICHUS YeJIoBeKa, poTorpapuu HaXOJOK HCKOIMAEMBIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIENb Yepela 4YeJOBEeKa M 4eperna MIMMIIaH3€, MOJENb KHCTH YEJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEIN TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnasi padora «l3yueHue ocoOEHHOCTEHl CTpOEHMsI CKeleTa 4YellOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKJACHUEM».

IIpakTnyeckas padora «l3yyeHue 3KOJIOrHYECKUX aJanTalui YeI0BeKa».

Tema 6. DJkojiorusi — Hayka O B3aMMOOTHOIIEHHAX OPraHU3MOB U
HAJ0PraHU3MEeHHBbIX CHCTEM C OKpY:Kalouei cpeaoi

3apokneHue U pas3BuTHE dKoJoruu B Tpyaax A. I'ymOonbara, K. ®. Pympe, H. A.
CesepuioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensr u 3amaum skomoruu. CBs3b
9KOJIOTHH C JPYrUMU HayKaMHU.

Metonsl skonoruu. IloneBbie HaOmOAEHNSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalOUIel Cpe/bl: JIOKaJbHBIH,
pPErHOHAJIBHBIN U TTI00ATBHBIN.

3HaueHue SKOJOTMYECKMX 3HAHUM JUId YesloBeKa. DKOJOTMYECKOEe MHPOBO33pEHHE Kak
OCHOBAa CBf3€H YEJIIOBEYECTBA C MPUPOIOoN. POpPMHpPOBAaHME HKOJOTUYECKONM KYIBTYpPHl H
9KOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JdeMoHcTpauuu

[Toptpetsr: A. I'ymGombar, K. @. Pynse, H. A. CeBepuios, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmumpr u cxemsl: «Paszmensl skonorum», «Metoapl 3Kojorum», «CxemMa MOHUTOpPUHTA
OKPYKAIOIIEH CPEIbI».

JlabopaTopHasi padora «/I3ydueHrne METOIOB IKOJIOTHIECKUX UCCICTOBAHUIY.

Tema 7. Opranusmsl 4 cpea oOUTaHUSA

Okojnoruyeckue (GakToppl M 3aKOHOMepHOocTH ux aedctBus. Kraccudukanus
JKOJOTUYECKUX  (aKTOpOB:  abmoTWdeckue, OuoTWyeckue, aHTpororeHHeie.  OOmume
3aKOHOMEPHOCTH JIeHCTBUS dKoNormueckux pakropos. [Ipasuino munumyma (K. Ilnpenress, FO.
JIu6ux). TosepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIE OPraHU3MBbI.

Abunotnueckue (axktopsl. CBET Kak 3KOJIOTHUECKUi QakTop. JleficTBUE pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. DKOJOTHYECKHE TPYNIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHaibHas poJib cBera. doTonepuoausm.

Temneparypa Kkak skojoruueckuil ¢akrtop. [leiicTBue TemmepaTypsl Ha OpraHHU3MBI.
[ToiikunoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocts kak skosjoruueckuil gaxrtop. IlpucnocoOneHust pacteHud K MOJAEpKAHHUIO
BojmHOrOo Oananca. Kiaccudukanus pacteHuid mo oTHomeHW0 K Boje. [IpucnocoOmneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.



Cpenpl oOMTaHUST OPraHU3MOB. BOJIHAS, HA3€MHO-BO3AYIIIHAs, MMOYBCHHAs, TIyOWHHAas
MOANOYBEHHAs], BHYTpUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpel OoOWUTaHus
opranu3moB. [IpucnocoOseHust opraHu3MoB K KH3HU B pa3HbIX Cpelax.

buonornueckue putmel. BHemHne 1 BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOJAUYHBIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HHU.

XKuznennsie popmbl opranuzMoB. Ilonarue o xu3HeHHOM (opme. XKuzHeHHble (GOpMbI
pacTeHuii: nepeBbsi, KyCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHUE TpPAaBHI.
XKusHenuble QOpPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a’poOMOHTHI. OcoOeHHOCTH
CTpOEHUS 1 00pa3a )KU3HU.

buotnueckue ¢aktopbl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYpPEHLHS,
XUIHUYECTBO, CUMOMO3 U ero gopmbl. [lapazutusm, koomepaius, MyTyainu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO,  HaxJeOHM4YecTBO). Herpoduueckne  B3aumojelicTBus  (TOMUYECKHE,
dbopuueckue, (padpuueckue). 3HauCHHE OMOTHYECKUX B3AUMOJCHCTBHN JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpejie oouTanus. [IpuHIIUN KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHcTpauuu

Tabmumpl 1 cxembl: «IKojgorudeckue (akToper», «CBETOBOUM CIEKTP», «IKOJIOTHUECKHUE
T'PYIIITBI )KUBOTHBIX IT0 OTHOIIEHHUIO K CBETY», «TeIIOKPOBHBIC KHUBOTHBIEY, «XO0JIOTHOKPOBHEIE
KUBOTHbIE», «DU3NOJIOTUYECKUE aJalTallud >KUBOTHBIX», «Cpeapl OOMTaHMSI OpPraHHU3MOBY,
«buonornyeckue puTMbl», «Ku3HeHHbIE (GOPMBI pacTeHUN», « Ku3HeHHbIe (POPMBI KUBOTHBIX»,
«JKocHucTeMa HIMPOKOIMCTBEHHOTO Jieca», «IKocHcTeMa XBOMHOro jeca», «llemn nutaHus»,
«XwumuanaectBo», «[lapazutuzm», «Korkypenuus», «Cumonos», «Kommencanmzm».

O6opynoBanue: repbapuu pacTeHUW U JKUBOTHBIX, NPUCIOCOOJIEHHBIX K BIMSHHUIO
pPa3IMYHBIX  JKOJOTMYEeCKHX (akTopoB, TepOdapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBbIHOCIMBBIX PACTEHUIl, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuM W KOJUIEKLHUU TEIJIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuid, 4yuyena NTUI M 3Beped, repObapuu pacTeHUM, OTHOCAIIUXCS K THUrpoduram,
KcepoduTaMm, Me30(uTaM, KOMHATHBIE pACTEHHUS MJAHHBIX TPYIH, KOJUIEKIHMH >KMBOTHBIX,
oOUTaIOUINX B Pa3HbIX cpeaax, repOapuu M KOJUIEKIHUU PAacTeHUI U JKUBOTHBIX, 00JaJarouInxX
yepTaMu MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHM JKM3HM, repOapuu u
KOJUIEKIIMM DPACTEHUN U JKUBOTHBIX PA3JIMUYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIUH KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOIECUCTBHUSAX.

JlabopaTopHasi padoTa «BrisiBIeHHE TPUCTIOCOOICHU OPraHU3MOB K BIUSTHUIO CBETa».

JlabopaTopHasi pa6ora «BbisiBIeHHE TNPUCTOCOOIEHUNH OPraHU3MOB K BIHUSHHUIO
TEMIEpaTyphI».

JlabopaTopHasi pabdoTra «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHHM W3 pPa3HBIX MECT
oOUTaHUs.

Tema 8. Dkoji0orisi BUAOB U MOIMYJISIIUI

DKOJIOTUYECKHE XapaKTepUCTUKK momynsuuu. [lomynsuus kak Ouosoruyeckas CHUCTEMA.
Pone HeomHOpoaHOCTH Cpenbl, Gu3HUYECKHX OapbepoB U OCOOCHHOCTEHW OWMOJIOTWHM BHUIOB B
(GbopMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYKTYphI MOMyAuuid. OCHOBHBIE TTOKA3aTENN MOMYIISALUN:
YHCIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAasi U TMOJOBas CTPYKTYpa, POXKIAAEMOCThb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUS.

Dkojoruyeckas CTpykTypa mnomyiasuuu. OneHka 4HMCIEHHOCTH mnomynsauuu. JluHamuka
MOMYJSIUK U €€ perynauus. buotrnueckuil moTeHuan nonyisuu. MoaenupoBanue AMHAMUKI
nonymsinuu. KpuBble pocra uunciaeHHOCTH mnomynsuuu. Kpuble BbDKHMBaHUS. Perynsauus



YUCJIEHHOCTH MOMYJALMNA: POJb (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkosoruyeckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsatne o0 oKomormueckoil Hume BUAa. MectooOutanue. MHOromepHass MOJIEIHb
skoJsiornyecko Humm Jx.M. Xarunacona. Pa3zmepsl skosiornueckoil Humm. [loTeHnmanbHas u
pean30BaHHas HUIIIH.

Bun xak cucrema nomymsinui. Apeansl BUIOB. BHIbl M MX JKW3HEHHBIE CTpaTErvH.
DKOJIOTHUECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJEHUS M MHUTpaluil JKUBOTHBIX. buosornyeckue WHBa3UU
qyKEPOJHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: Jx. M. XaTunuHCOH.

Tabmuupel 1 cxeMbl: «IDKOJIOTMUECKHUE XapaKTePUCTUKU MOnysiuu», «IIpoctpancTBenHas
CTpyKTypa mnomynsuun», «Bo3pacTHble nupamMuasl nonmyiasiun», «CKOpOCTh 3aceleHus
MMOBEPXHOCTH 3E€MJIM Pa3IMYHBIMH OpraHuzMamm», «Monens skosormueckor Humm Jx. U.
XaT4nHCOHA».

Ob6opynoBanue: repOdapuy pacTeHUN, KOJIJIEKLIUN 5KUBOTHBIX.

JlabopaTopHasi padora «IIprcrnoco0sieHnst ceMsiH paCTEHUN K PACCETICHUION.

Tema 9. Dkos0rust c0001IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBs3u MeXay OpraHu3MaMu B
ouoLeHo3e.

Okocucrema kak oOTkpbiTas cucrema (A. Jlx. Tencnu). DyHKIHOHATIBHBIC OJIOKH
OpraHU3MOB B JKOCHUCTEME. MPOJAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. A6notuyeckue 06J10kU d3kocucTeM. [1oUBBI U HUJIBI B AKOCHUCTEMAX.
KpyroBopoT BemecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE MOKa3aTeNn 3KocucTeMbl. broMacca u nmpoaykius. DK0JIOTHYECKUe MUPaMUIbl
9uce, OMOMAacChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuH. llepBUUYHBIE U BTOPHYHBIE CYKLECCHH M UX
NPUYMHBL.  AHTPONOreHHbIE BO3JCHCTBUS Ha cykueccud. KimmakcHoe —cooOIIecTBo.
buopasHooOpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbl 03Ep U peK. DKOCUCHeMbl MOopel U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenell, nyCmvlHb.

AHTpONIOTE€HHBIE  DKOCUCTEMBI.  Arposkocucrema. ArponeHo3. Pasmuumsa Mexnay
AHTPONOTEHHBIMU U MPUPOJTHBIMU HIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckas diopa u dayHa.
CuHanTponu3auus TropoJckoil ¢ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH  (OPMUPOBAHMS  OCHOBHBIX  B3aUMOJIEUCTBUH  OpPraHU3MOB B
IKOCHUCTeMax. Ponb kackaonoz2o sggexma u 6ud06-30upuxamopos (Kuouesvix 6udos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHoCc dHEPruM W BEUIECTB MEXJAY CMEXKHBIMU
JKOCHCTEMAMM. Y CTOMYMBOCTh OPraHW3MOB, NONYISAUMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3ACHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHUU  PA3HBIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U SKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOI0SUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeusi. MeTooIorusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX IKOCUCTEM.



JdeMoHcTpauuu

[Toptper: A. [Ix. Tencmn.

Tabmuue! 1 cxembl: «CTpyKTypa OHOLIEH03a», «DKOCUCTEMA UIMPOKOINCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jieca», «DyHKIMOHAIBHBIE TPYIIBI OPraHWU3MOB B JKOCHCTEMEY,
«KpyroBopot BemectB B 3kocucTeme», «llemu nwuraHus (macTOMINHAS, JICTPUTHAS)»,
«JKOJIOTHYECKas MMPaMUAa YHCE», «IKOJIOTHIECKas MHpamMuIa OMoMacch», «DKOJOTHIECKas
nupamMuaa sHeprum», «OOpasoBanue Oojyora», «[lepBuuHas cykmeccus», «BoccTaHoBieHHE
Jeca mocie mokapa», «IKOCHCTeMa 03epa», «ArporeHo3», «KpyroBopoT BEHmIECTB U IMOTOK
SHEPTUH B arporieHos3e», «[IpuMepsl ypOOIKOCHCTEM.

ObopynoBanue. repbapun pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydelia NMTHUIl U 3BEpeH,
repOapuu KyJIbTYypPHBIX U IUKOPACTYIINX PACTEHUH, aKBApUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «l3yuenue u onucanue ypOo3KOCUCTEMBI».

JlabopaTopHas padora «/3ydeHne pazHOOOpa3us MEIKUX TOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX HIKOCHCTEMAX.

JKcKypeusi «DKCKYpCcHs B TUIHMYHBIN OnoreorieHo3 (B nyOpaBy, Oepe3HsIK, elbHHK, Ha
CYXOIOJIbHBIN MM TIOMMEHHBIH JIyT, 03epo, 00JI0TO)».

DKcKypeust «IKCKypCHs B arpo3kocucTeMy (Ha MoJjie Wi B TCITMIHOE X035 CTBO)».

Tema 10. Buocdepa — riodajbHast IKOCHCTEMA

buocdepa — obmennaneraprass o0osi0ouka 3eMiIH, T/€ CYIIECTBYET HWJIM CYIIeCTBOBAJIA
*U3Hb. PazButue npenacrasieHuii o Ouocdepe B Tpyaax 3. 3tocca. Yuenue B. U. BepHanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BemecTBo Ouocdepsl U €ro GyHKIHHU.

3aKoHOMEpHOCTH CyliecTBOBaHMs Onocdepsl. Ocobennoctn 6uochepsl Kak riodampHOM
sKocucTeMbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMOTeOXUMHUUYECKHE IIUKIIBI (yriiepoia, a30Ta). PATMUYHOCTD siBICHUIT B Onochepe.

3oHanpHOCTh OHOchepsl. [lonsaTue o 6uome. OcHOBHBIE OMOMBI CYILIU: TYHJIpa, XBOIHbBIE
Jieca, CMeUIaHHbIe U UIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, TyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpbs. Kiumart, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa ® (QYHKIUS JKHBBIX CHCTEM, OIIEHKAa HX pPECypCHOTO TMOTEHIMala |
o6unochepHbIX QyHKINHA.

JdeMoHcTpauuu

[Toptpersl: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «I'ecochepnr 3emin», «KpyroBopot a3ora B nmpupoae», «Kpyrosopot
yriaepoda B npupoze», «KpyrosopoT kucinopoaa B nmpupone», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OWoMBI cymm», «Kimmvarndeckue mosica 3emmm», «Tymapa», «Taiira»,
«Cmenrannpnii  sec», «lllmpokomucTtBeHHbi Jec», «Crempb», «CaBanHa», «IlycThIH»,
«Tponmyeckuii jgec».

O6opynoBanue: repbapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUHN JKHBOTHBIX.

Tema 11. YesioBek u oOKpy:xamomasi cpeaa

DKOJIOTHYECKHE KPHU3WCHl W WX TPUYMHBL. Bo3gelcTBhe dernoBeka Ha OHocdepy.
3arpsi3HeHue BO3AylIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHMEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenne nouBel. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpONOreHHO€ BO3JCHCTBHE Ha PACTUTENbHBI W JKUBOTHBIM Mup. Oxpana
PacTUTENFHOTO W KUBOTHOTO MUpa. OCHOBHBIE MPHUHIUIIBI OXpaHbl MPUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoausie Teppuropun (OOIIT). boranuueckue caabl U 300J0THUYECKUE
TTAPKH.



OCHOBHBIC TIPUHIIAITEI YCTOMYNBOTO PAa3BUTHS YEIOBEUYECTBA W MPHPOJBI. ParpioHaapHOE
MIPUPOJIONOIL30BaHUE M COXpaHEHHE OHoJoruueckoro pasHoooOpazus 3emud. OOuiue
3aKOHOMEPHOCTH TJIOOATBHBIX YKOJIOTHIECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOT'O KpPH3Hca
1 €T0 BEPOSTHBIC MOCIICACTBHS.

Pa3BuTHEe METOMOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaiowjell. U KOHKYPEHMOCNOCOOHOU
aHepeemuxe. buonozuueckoe pasnoobpasue u buopecypcol. Hayuonanouvie ungopmayuontvie
cucmemyl, obecneyugaroujue OOCMYyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHOBbL IKOPeaOUNIUMAYUU IKOCUCEM U CNOC0O08 HOPbOBI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCTNEM.

JdeMoHcTpauuu

Tabmuupel ©  cxeMbl: «3arpsisHeHue arMmocdepb», «3arps3HeHHe TUApPochepsr»,
«3arpsisHenne  mouBb», «IlapHukoBBI  ApdexT», «Oco00 oXpaHsEeMble MPUPOIHBIC
TeppuTOpUn», «MOJEIN yIPaBIIEMOT0 MUAPa».

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparun, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHHS OOYYarOIIMMUCS
MporpamMM CpeIHero o0IIero o0pa3oBaHMs: JMYHOCTHBIEC, METAIIPEMETHBIC U TIPEIMETHBIC.

B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NPOIrpaMMBbI I10 onoIornuu BBIJICJICHBI
CIIEAYIOIIME COCTABIIIONINE. OCO3HAHWE OOYYAIOIIUMUCS  POCCHICKOW  TpaKIaHCKOM
UJACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEICICHHIO,
Hanuyue momueayuyu K OOyUeHUIO OWOJIOTHH, YeleHanpaeienHoe paszeumue BHYTPEHHHUX
yOeXIeHUI JINYHOCTH HAa OCHOBE KJIFOYEBBIX LEHHOCTEW M MCTOPUUECKUX TPAAUIMI pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0YJarOIUXCs PYKOBOJICTBOBATHCS B
cBOEi JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MMpUCymnuMunu CHUCTEME
Ononornyeckoro  oOpa3oBaHUS, Haluyue  NPABOCO3HAHUS ~ DKOJIOTUYECKOHW  KYIbTYPHI,
CnOCOOHOCMU CMABUmMb TIETH U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHEIE PE3YIbTAaThl OCBOCHUA IIPOTPpaMMEBI 110 ounonornu JOCTUTAKOTCA B €ANHCTBEC
y4eOHOM UM BOCHUTATENbHON AEATEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCUHCKUMU
COOMOKYJIBbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IIPUHATHIMU B
oOmiecTBe TpaBHJIaAMH W HOPMaMH IOBEICHUS W CIIOCOOCTBYIOT IpOIECCaM CaMOTIO3HAHWS,
CaMOBOCIIMTAHUA U CaMOPa3BHUTUSA, PA3BUTUIA BHYTpCHHeﬁ MO3UlUK JIMYHOCTH, IMMAaTPUOTU3MA U
YBaXKEHUA K 3aKOHY U IIPABOIOPANKY, YEJIOBEKY Tpyda U CTaplIeMy ITOKOJICHHUIO, B3aUMHOIO
yBaXEHMsI, OEpeKHOT0  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleQul0 W TPaguLUsIM
MHOTOHAIIMOHAJIBHOTO HapoAa Poccuiickoit @enepanuu, Mpupoae U OKPYKaroIIen cpee.

JIngHOCTHEIE PE3YIbTAaTbl OCBOCHUA yqe6H0ro npeamMeTa «buonorus» JOJDKHBI OTpaKaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaroIIMXcsi PYKOBOJICTBOBATHCS COPMUPOBAHHON BHYTpPEHHEU
HO3PII.[I/ICI>1 JIMYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpI/IeHTaIII/II\/’I, IMO3UTUBHBIX BHYTPCHHHUX
yOXKJIEeHUW, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIECTBa,
paCIupCHUC KU3HCHHOI'O OIIbITAa W OIbITa ACATCIBHOCTH B HPOLHECCE pCairn3allii OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIMTATEILHOU JOCATCIbHOCTH, B TOM YHCJIC B HaCTH.

1) rpasKIaHCKOro BOCIIMTAHUS:

chOPMHUPOBAHHOCTDh TPAKIAHCKOW TMO3MIIMH  OOYyJaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIeCTRa,;

OCO3HAHUEC CBOMX KOHCTUTYHHOHHBIX IIpaB H 065133HHOCTCI>’I, YBAXCHHUEC 3aKOHa H
IIPaBOIIOPALIKA;

TOTOBHOCTh K COBMECTHOU TBOp‘IeCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUUN yqe6H1)1x ITPOCKTOB,
pEeICHUU y‘-Ie6HI)IX U ITO3HABATCJIbHBIX 3a/71a4, BBIIIOJIHCHUN OHMOJIOTMYECKUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTh  OTIPEACNATh COOCTBEHHYIO TIO3WMIIMIO IO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMCHUEC YUYUTHEIBATH B CBOUX H@ﬁCTBI/IﬂX HCO6X0)II/IMOCTI) KOHCTPYKTUBHOI'O
BSaHMO}IGﬁCTBHH J'IIO)IGﬁ C pasHbIMHU Y6€)K}1€HI/I$IMI/I, KYJIbTYPHBIMU LECHHOCTAMU U COIMAJIbHBIM
TTOJIOKCHHUEM;

FOTOBHOCTb K COTPYAHHYCCTBY B MMPOLHECCE COBMCECTHOT'O BBIIIOJTHCHHUA y‘-IC6HI)IX,
IMO3HABATCJIbHBIX MW HCCICAOBATCIBCKUX 3aJad, YBAXUTCIBHOTO OTHOIICHHA K MHCHUIO
OTITIOHEHTOB ITPH 00CYKICHUU CIIOPHBIX BOIMPOCOB OMOJIOTUIECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON IEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOopMUPOBAHHOCTh POCCHUICKOMN TPAXIAHCKON MACHTUIHOCTH, MMATPHOTH3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen POoIWHON, ropAaoCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3bIK U KyJABTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

IICHHOCTHOE OTHONICHHE K TMPHUPOJHOMY HACIEIUI0O W TaMSITHUKaM TPUPOJIHI,
JTOCTIKeHHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYC;

CIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE M Pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B )KM3HU YEIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiHas yoe:x1€HHOCTh, TOTOBHOCTH K CIY)KEHHUIO | 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHMUS;

CIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS IIEHHOCTEW CEMEHHOW >KM3HU B COOTBETCTBUU C TPATUIMIMU HApPOIOB
Poccum;

4) 3CTEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAsi CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHHE YMOITMOHATBHOTO BO3ACHCTBUS )KUBOM MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B DPAa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHHE MPOSBIISTH
KauecTBa TBOPUYECKOMN JTMUYHOCTH,

5) ¢usnyeckoro BoOCHUTAHUS, (OPMHUPOBAHUS  KYJIbTYPbl  3/I0POBbS M
IMOIHOHAJIBHOIO 0JIArONOJIYYHs:

MOHUMAaHUE U pear3alus 3I0pOBOro U 0e30macHoro oopasa XHu3HH (3710pOBOE MHUTAHHKE,
coOJII0/IeHe TUTUEHUYECKUX MPAaBWI U HOPM, COQTAaHCHPOBAHHBIA PEKUM 3aHITUM M OTIbIXA,
peryasipHas  (pu3HuyecKass aKTHBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

MMOHUMAHHE IIEHHOCTH TPAaBWJI WHIWBHUIYaJbHOTO W KOJUIEKTMBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIIHNX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHHWE TOCJCACTBHIA W HEMPHUSATHS BPEAHBIX MPHUBBIYCK (YIIOTPEOICHHUS aaKOTOJIs,
HApKOTUKOB, KypeHHUsl);

6) TPy/10BOT0 BOCTIMTAHUS .

TOTOBHOCTB K TPY/ly, OCO3HaHHUE IIEHHOCTH MAaCTEPCTBA, TPYAOJIt00une;

TOTOBHOCTB K aKTUBHOM JACSITEIHPHOCTUA TEXHOJOTUUECKON U COMMAIIBHOM HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMMPOBATh, TUIAHUPOBATH H  CAMOCTOSATEIBHO  BBIMIOJHATH  TaKylO
NESITEIHbHOCTD;

HWHTEPEC K Pa3IMUHBIM cdepaM TpoQecCHOHATBHONW NEATeTbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOD OyayIei npodeccun u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCe
KU3HU,

7) 3K0JIOTHYECKOTr0 BOCTIUTAHMS:



9KOJIOTHUECKHU 11€1€C000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS 3KOJOTMYECKOW KYJIbTYphI: IMPHOOpETEHHE OMbITA IJIAHUPOBAHUS
MIOCTYIKOB U OLIEHKH WX BO3MOXHBIX IOCJIEICTBUM JIJIs1 OKpYy>Karouieil cpeapl;

OCO3HaHUE TJI00aJbHOr0 XapaKkTepa SKOJIOrMUECKUX MPoOJIeM U IyTel UX perieHus;

CIIOCOOHOCTH MCMOJIb30BaTh NMPUOOPETaEMbIE NPU U3YYECHUH OUMOJIOTMH 3HAHUS U YMEHUS
IpU PELICHUU MpoOJeM, CBA3aHHBIX C PAMOHAIBHBIM IPHUPOJIONOIL30BaHUEM (COOIIOCHUE
MpaBWJI TOBEJEHUS B MPUPOJE, HAINpPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHIIOB, 3KOCUCTEM, OHOCHEpHI);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSILIMX Bpea OKpYXKarolleil mpUpoaHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOJArONpUSTHBIE KOJIOTMYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JNENCTBUM U NIPENOTBPAILATH UX;

HaJIMYUEe Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW  HAIpPaBJICHHOCTH, YMEHMsSI pPYKOBOJACTBOBAaTbCS HMHU B
ITO3HABATEIbHOW, KOMMYHHKAaTUBHOW M COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON IEATEIbHOCTH IKOJOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKM U OOIECTBEHHOM MpaKTHUKH, OCHOBAaHHOIO Ha JMajiore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHNE S3bIKOBOI M UNTATEILCKOM KyJIbTYphl KaK CPECTBA B3AUMOCHCTBUS
MEXAY JIF0JIbMU U TIO3HAHUSI MUPA,

MOHUMaHHe creuu@uKy OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poiu B (OPMUPOBAHUU
paIoOHaIbHOTO HAYYHOI'O MBILUICHHUS, CO3JaHUH LEIOCTHOTO NMPEACTaBIEHUs 00 OKpYyXKaroIleM
MUpE KakKk O €IMHCTBE MpHUPOAbI, 4YeJloBeKa W 0O0IlecTBa, B TNO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpooIeM COXpaHEHHsI PUPOTHOIO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTMM JJISi COBPEMEHHON LMBHJIM3ALMU: O00ecreueHus
HOBOT'O YpOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 INIOOATBHBIX
9KOJIOTMUECKUX Npo0sieM U oOecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAallMOHATLHOMY
HCII0JIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHMIO HOBBIX CTAH/IAPTOB KHU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKHUX 3HAHUHM B LEJSAX MOBBIIIEHUS 001Iei
KYIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIMOHAIHLHON
IrPaMOTHOCTHU 00y4aromuxcs, GopMUpPYEMOIl TpU U3y4EeHUH OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAHUS Uil aHajliu3a U OOBSICHEHUS SBICHUI
OKPY)KaIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUHM, yMEHHE JenaTb 00OOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAay4yHBIX (AKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOJYyYeHUS
JIOCTOBEPHBIX BBIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA U PELICHHUS
po0JIeM B peasibHbIX )KU3HEHHBIX CUTYALIUSIX;

OCO3HAHHWE IIEHHOCTH HAay4YHOW JESATENBHOCTH, TOTOBHOCTh OCYILECTBIISTh MPOEKTHYIO U
HCCIIEZIOBATENIbCKYIO A€ATEIbHOCTh HHIUBUAYAILHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHHUIO U CamMO00Opa3oBaHUIO, K
AKTUBHOMY TIOJYyYEHHMIO HOBBIX 3HAHUN MO OMOJOTMM B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSMHU.



METAINPEAMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIC PE3yNIbTaThl OCBOCHHS y4eOHOTro mpeameTa «buosorus» BKIIOYAOT!
3HaYUMBbIC IS  (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAMOIIUXCS  MEKIUCIHILTHHAPHBIC
(MeXnpeaMeTHbIE) 00IeHaAYYHBIE TIOHATHS, OTPAKAIOIIHE [[EIOCTHOCTh HAyYHOW KapTHHBI MUPa
U crieriuGuKy METO0OB TMMO3HAHUS, MCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAyYHBIM (aKT, MPHHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIEAOBaHUE, HAONIOICHHE, U3MEPEHHE, IKCIIEPUMEHT M IPYrue); YHHUBEPCaIbHBIC
yueOHbIe JeiicTBus (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISATHBHBIE), 00ECICUNBAIOIIHE
dbopMupoBaHe (PYHKIIHOHATHHONH T'PAMOTHOCTH M COIMAILHOW KOMITCTCHITUH OOYyJarOIIUXCs;
CIOCOOHOCTD 00ydJaromuxcs HCIIOJIL30BaTh OCBOEHHBIE MEXTUCITUTTTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHBIC y4YCOHBIC JEHCTBUS B TIO3HABATCIIBHOH W
COIIMAIbHOW MPAKTHKE.

B pesynbrare wu3ydeHuss OWOJOTMM Ha YypOBHE CcpemaHero oOmiero ooOpa3oBaHUA Yy
obOyuarorierocss OyayT chopMuUpOBaHBI MO3HABATEIbHBIE YHUBEpCAIbHBIC YyueOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YYCOHBIC JICHCTBHUS, PETYJISATHBHBIC YHUBEPCAIbHBIC
yaeOHBIC JICHCTBHS, COBMECTHAS ICATEIIBHOCTD.

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl CpemHero ooOimero oOpa3oBaHMs
JOJKHBI OTPaKaTh:

OByajieHHe YHHBEPCAJbLHBIMH YU€OHBIMH MO3HABATEILHBIMH A€l CTBUSIMM

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aAKTyaIM3UPOBATh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIOJB30BaTh IMPH OCBOCHHMM 3HAHUH TPHUEMBI JIOTHYECKOrO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHCHHSA, KIaCCH(pHUKAIMK, OO0OOINEHHs), pPACKPhIBATh CMBICT OHOJOTHYCCKHX
MOHATHH (BBIACIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTMMHU TOHSATHSAMH);

OTIPEACIIATh LEMH JEATSIBHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHTB PE3YJIBTATHI IEATEITHBHOCTH C ITOCTABJICHHBIMHY LIEISMH,

HCIIOJIb30BaTh OHMOJOTMYECKUE MOHATHS ISl OOBsSCHEHUS (AKTOB M SBJICHUN >KHUBOU
TIPUPOJIBI,

CTPOWTH JIOTHYECKHE paCCyKIACHHsS (MHIYKTHBHBIC, ICAyKTHBHBIC, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPHBACMBIX SBIICHUAX, (OPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS,

MIPUMEHSTh CXEMHO-MOJICIBHBIE CPEACTBA JUISA MPEICTABJIICHUS CYINICCTBCHHBIX CBS3CH H
OTHOIIIEHUA B M3Y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a Tak)Ke MPOTHUBOPEUYHMIA PAa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHHS MTPOOJIEMBI C YIETOM aHAIN3a UMEIOIIMXCS MaTePHATBLHBIX
Y HeMaTepHuaIbHBIX PECYPCOB,;

BHOCUTH KOPPEKTHUBHI B JIEATCIIBHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IIEJISM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEIHHOCTH;

KOOPJIMHHUPOBATh M BBITIOJHATH pPAadOTy B YCJIOBHSX pPeaJbHOrO, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUSA:



BJIa/IETh HAaBBIKAMH y4EOHO-UCCIIEIOBATENBCKON U MPOEKTHON NEATENIbHOCTH, HAaBbIKaMU
pazpelieHus: npodJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJI0B
pelIeHUs MPaKTUYECKUX 3aJja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS,

UCIIOJIb30BaTh PAa3NIMUHbIE BUABI AESATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaIy, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalMsX, B TOM YHUCIE MPHU
CO31aHUU YYEOHBIX U COLIMANIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN THUIT MBIIIJICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHATHSIMH U METOAMH,

CTaBUTHh W (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B OOpa30BaTEIbHOU IEATEIHHOCTH W
KU3HEHHBIX CHUTYaIUsX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a/ady, BbIJABUIaTh
TUNOTe3y €€ pelIeHHs, HaXOOUTb AapryMEeHThl JUIsl J10Ka3aTelbCTBAa CBOMX YTBEPXKICHHIA,
3a/laBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEIICHUs 3aJaud pe3yJbTaThl, KPUTHUUYECKU
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISATh IIeJICHANPABICHHBIM MOMCK IEepeHoca CPeJCTB U CIOCOO0B NEHCTBUS B
poheCCHOHAIBHYIO CPELY;

yMETb MEePEeHOCUTh 3HAaHUS B T[IO3HABATEIbHYID U  MPaKTUYECKyl0 oOnactu
KU3ZHEJCSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00nacTel;

BBIJIBUTATh HOBBIE WJEH, Mpeajaratb OpUTHHAJIbHBIE TOAXOJbl M PEIICHUs, CTaBUTh
poOJIeMbl U 3a/1a4H, JIOMYCKAIOUINe ajJbTepPHATUBHBIE PEIICHNUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBAThCS B PA3JIMUYHBIX MCTOYHHKAX MHpOpManuu (TEKcTe yu4eOHOro mocoOus,
Hay4YHO-TIONYJISIPHOM JUTEpaType, OMOOTHYECKUX CIOBAPSAX U CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHATM3UPOBaTh HMH(POPMALHUIO PA3IMYHBIX BHIOB H (Gopm
MIPEJICTaBJICHUS], KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTbh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATH pa3jUYHble METOAbl IpPU IOHCKE M O0TOOpe
Ouosorrnueckoi nHGpopMaIuy, He0OOXOAMMOM JIJIs1 BBEITIOJIHEHUS YI€OHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCIOJb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJI30BAHUS PA3IMUHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMYy MpelICTaBICHUS OUOJIOTHYECKOM
uHpopMarmu (CXeMbl, rpaduKH, AUArpaMMbl, TAOIHIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu padore ¢ OMOJIOrHMYecKOu
nH(popMaluen: NPUMEHATh XUMUYECKUe, (PU3HUECKUe U MaTeMaTH4YeCKHe 3HaKd U CHMBOJIBI,
dbopmysbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpPeoOpa30BHIBATH 3HAKOBO-
CUMBOJINYECKHE CPEACTBA HATJIATHOCTH;

BJIAJCTh HABBIKAMU PpACIO3HABAHUSA U 3alIUTHl HHPOpMAIMH, HWHOOPMALMOHHON
0€30MMacCHOCTH JIMYHOCTH.

OBnajgeHune yHMBePCAJbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMMU:

1) obmenmue:

OCYILIECTBJISITh KOMMYHUKALIMK BO BCeX cepax JKHW3HH, aKTUBHO y4acTBOBAaTh B JHAJIOre
WK TUCKYCCHUH TIO CYIIECTBY OOCYXIaeMoW TeMbl (yMEHHE 3a[1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIbHO BBIMOJIHEHUS Npe/ularaéMod 3aJayd, Y4YUTHIBATh HMHTEPECHl MU
COTJIAaCOBAHHOCTh MO3HIUH JPYrUX YYACTHHUKOB JHAJIOTA WK JUCKYCCHH);



pacrnio3HaBaTh HeBepOalibHbIE CpeAcTBa OOLIEHMs, MOHMMAaTh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHUSI KOH(MJIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

BJIAJETh PA3NIUYHBIMU criocoO0aMu OOIIEHHS M B3aMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JpYrux JtoJied, IposBIsATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIupOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD

MOHUMAaTh M UCHOJB30BaTh MPEUMYILECTBA KOMAaHIHON U WHIUBUAYaJIbHON pabOThl MpHU
pelieHny OMoJI0rn4eckoi mpoodseMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOJEHCTBUS NP PELICHUH y4eOHOU 3aauu;

BbIOMpATh TEMATHKy U METOJbl COBMECTHBIX JEUCTBHH C Y4ETOM OOIIUX MHTEPECOB U
BO3MOYKHOCTEH Ka)kJIOTO UieHa KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOW JESITEeIbHOCTH, OPraHW30BbIBaTh M KOOPJAMHUPOBATH
JNEUCTBUS TO €€ OOCTHMKEHUIO: COCTAaBIATH IUIAH JACHCTBHM, paclpelensiTh POJId C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON paldOThHI;

OILICHMBATh KayeCTBO CBOErO BKJIAJA M KaKJIOT0 y4aCTHUKA KOMaHJbI B OOLIHil pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE MPOEKTHI, OLEHUBATh WAEU C IMO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISTh TO3UTHBHOE CTPATETMYECKOE TIIOBEJCHHE B Pa3IUYHBIX CHUTYaIHsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKe€HUE, ObITH HHUIIMATHBHBIM.

OBiajeHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBUSIMU

1) camoopraHu3anus:

UCIIOJIb30BAaTh OHMOJIOTMYECKHUE 3HAHUS ISl BBIABICHUS NpoOJEM M UX pELIeHHUs B
KU3HEHHBIX U YU€OHBIX CUTYyalHsIX;

BbIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUM IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNKAX MO OTHOLICHUIO K JKUBOW MPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYXKaroUuXx;

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
cTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BAaTENbHON JEATEIHHOCTH |
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATh IUIAH PEUICHUs MPOOJIEMbI ¢ YYETOM UMEIOUINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPENIOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILIEHUE;

OILICHUBATh IPUOOPETEHHBIN OIBIT,

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIMHN B pPa3HbIX 001acTAX
3HAHMM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIMsiM, BHOCUTb KOPPEKTHBBHI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUI
Y MBICJIUTENbHBIX MPOIIECCOB, UX PE3Yy/IbTATOB U OCHOBAHMM, UCII0JIb30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYalllH, BIOOpA BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI APYIMX IIPU aHAJIU3€ PE3YJIbTATOB EATEIBHOCTH,
3) npuHsATHE Ce0s1 U IPYTrUX:
MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJIOCTAaTKU U IOCTOMHCTBA,
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIU3€ PE3YJIBTATOB EATEIBHOCTH,
MPU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIIHUOKHY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTOTO YeJI0BEKa.
INPEJIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yiabTaThl OCBOEHUS colepxaHus yueOHoro mpenMera «buonorus» Ha
yrIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecriedeHue MpopuiILHOTO 00yIeHHST 00yUJarOIIUXCS
omosorr. OHU BKJIIOYAIOT: cHenuUYEcCKUe s OWOJOTHH HaydHbIE 3HAHHS, YMEHUS WU
crocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEPHpPETalMd U MpeoOpa3oBaHUI0 3HAHWM, BHJbI
NESITETFHOCTH TI0 TOJYYSHUIO HOBBIX 3HAHMN W WX NMPUMEHEHHWIO B Pa3IMYHBIX y4eOHBIX, a
TaK)Ke B PEATbHBIX JKU3HEHHBIX CUTyanusX. [IpeamMeTHbIe pe3ynbTaThl IPeICTaBICHbI 0 TO1aM
W3Yy4YEHUS.

[IpenmerHsie pe3yabTaThl OCBOCHHs ydeOHOTO mpeamera «buonorus» B 10 Knacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOrMH B CUCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TIO3HAHMM 3aKOHOB TMPHUPOABI H
pelIeHny MpodieM paloHaIbHOTO IPUPOIOTIOIb30BaHUS, O BKJIAJAE POCCUNCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH,

BJIaJICHUE CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKAE TEPMHHBI M TOHATHS (KU3HB, KIETKA, OpPraHu3M, MeTadoJH3M, TOMEOCTas,
CaMOPETYJISIUS, CAMOBOCIIPOM3BEICHNE, HACICICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE),
ounonornueckue Tteopun (kmetounas teopust T. IlIBamma, M. Illneiimena, P. Bupxosa,
XpoMOcOMHasi Teopust HacienctBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — o 1ieHTpax
MHOT000pa3usi U MPOMCXOXIACHUS KYJIbTYPHBIX PACTECHHi), 3aKOHBI (€IMHOOOpa3Us MOTOMKOB
MIEPBOTrO MOKOJICHHUSI, pacIIeIyIeHUs, YUCTOThl raMeT, HE3aBUCUMOro HacneaoBanus I'. Menaens,
TOMOJIOTHYECKUX PAIOB B HaCleACTBeHHOW wu3MeHunBoctd H. . BaBwmiioBa), NpHHIUIIBI
(KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAy4YHOI'O MO3HAHUS, UCIOJb3YEMbIX B OMOJIOTHYECKHX
UCCIICIOBAHUSIX KUBBIX 00bEKTOB (OMHMCaHKe, U3MEPEHHE, HAOII0ICHHE, SKCIICPUMEHT);

YMEHUE BBIJCISITh CYIMIECTBEHHBIC MPU3HAKU. BHPYCOB, KJIETOK MPOKAPHUOT M IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4Hucje OakTepuid, TpuOOB, pacTECHUH,
YKUBOTHBIX M YEJIOBEKA, CTPOCHHS OPraHOB U CHUCTEM OPraHOB PACTEHUH, )KHBOTHBIX, YEJIOBEKA,
MPOIIECCOB  KU3HEACATECIHOCTH, TPOTEKAIONIUX B OpraHW3Max pacTeHUM, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHIECKUX MPOIIECCOB: 0OMeHa BellecTB (MeTadosM3M), IPEBpaIleHHsT SHEPTUH,
OpoXxeHus, aBTOTPOGHOTO U TeTepoTpodHOTO TUIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, sMOpUoreHesa, NoCTAIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOKEHN,
WHIMBUIYaTbHOTO pa3BUTHs OpraHu3ma (OHTOreHEe3a), B3aMMOJICHCTBHS T'€HOB, T€TEPO3HCa,
HCKYCCTBEHHOI'O 0TOODA;



YMEHHE YCTaHABJIMBATH B3aWMOCBSI3M MEXIy OpPTaHOMJAMH KIETKH M HMX (DYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMH, MEXy OPraHaMU U CUCTEMaMH OPTraHoB y
pacTeHuil, JXMBOTHBIX M YeJOBeKa M WX (YHKIHIMH, MEXKIy CHUCTEMaMH OpPraHOB W UX
GYHKIUAMH, MEXIy 3TalaMd OOMEHa BEUIECTB, ATallaMHU KJIETOYHOTO LMKJIA U KU3HEHHBIX
LIUKIOB OpraHW3MOB, JTallaMd AMOPHUOHAIBHOTO Ppa3BUTHS, TEHOTUIIOM U (HEHOTHUIIOM,
¢dbeHoTUIOM U PakTOpamMH cpeibl OOUTaHMS;

YMEHHE BBISBIATH OTJIIMYUTEIbHBIC TMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHI,
KHUBOTHBIX U YEJIOBEKA,

YMEHHE UCIOJIb30BAaTh COOTBETCTBYIOUINE apPTyMEHTHI, OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JUISI I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYI,

YMEHHE pellaTh OHOJIOTHYECKHE 3aJayd, BBISBIATH NPUUYUHHO-CIEICTBEHHBIE CBS3U
MEXOy HCCIEeAyeMbIMH OHOJOTHYECKMMH TpOIeCCaMUd U SIBICHUSMH, JIelaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMUHM IMOJIYYE€HHBIX Pe3yIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpaKTHUeCKue padoThl, cOOMOAaTh MpaBuiIa HpU
paboTe ¢ yueOHBIM U JIa00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bI, TPOBEPATh WX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATU3UPOBATh MOJTy4YE€HHBIE PE3YIbTAaThl U JAENaTh BHIBOJIbI;

yMEHHE Y4YacCTBOBAaTh B YYEOHO-MCCIEAOBATEIHCKOW paboTe MO OMOJIOTHH, DKOJOTHH M
MEJUIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATh
MOJIy4YE€HHBIE PE3YJIbTaThl HA YYEHUUECKUX KOHPEPEHLUSX;

YMEHHE OILIEHUBAaThb JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIIEeJOoBaHUN B o0nactu
OMONOTMH W MEOUUUHBI (KJIOHHPOBaHHE, HCKYCCTBEHHOE OILIOJAOTBOPEHHE, HAIPABICHHOES
MU3MEHEHUE T€HOMA U CO3/[aHUE TPAHCTECHHBIX OPTaHM3MOB);

YMEHHE OCYIIECTBIIATh 0CO3HAHHBIN BbIOOp Oyay1ieil mpodeccuoHanbHON NesITETbHOCTU B
oOnactu OMOJIOTHUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIICKOTO XO35HCTBA, MUILEBOI
MIPOMBIIIJIEHHOCTH, YIAyOJsTh IO3HABATENbHBIH HHTEPEC, HAMpaBiICHHbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH TMPOGEecCud | MPOAOIKEHHE OHOIOTHYECKOTO OO0pa3oBaHUs B
OpraHM3aIMsaX CPEeTHEro Mpo(hecCHOHATBHOIO U BBICIIEr0 00pa30BaHHUs.

[IpenmeTHble pe3ynbTaThl OCBOECHMs ydeOHOro mnpenMera «buonorus» B 11 knacce
JOJIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U PO OMOJIOrMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, B IMO3HAHUU 3aKOHOB
MIPUPOJBI U PEHICHUH AKOJIOTMUECKUX MPOOJIEM 4YeIOBEYecTBa, a TaKXKe B PEUICHUH BOIPOCOB
pPalMOHAJILHOTO MPHUPOJIONOIL30BaHUs, U B (OPMHUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
mpupojie, OOIIEeCTBY, YEIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B
pazBuTHE OMOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOMN OMOJIOTMYECKHX 3HAHHIl, KOTOpas BKJIIOYAET OINpENETICHUs U
MOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIINX OWOJOTMYECKUX TEPMHHOB M TOHATHH (BHI,
aKocucrema, Ouocdepa), Ouonoruveckue teopuu (dBomtormonHas Tteopus Y. JlapBuHa,
CHHTeTHYecKasi Teopusi sBojronuu), yuenus (A. H. CeBepioBa — O MyTsAX W HampaBICHUSIX
sosroruy, B.M. BepHaackoro — o 6uocdepe), 3akonbl (reHeTHUecKoro paBHoBecus k. Xapau
u B. BaiinGepra, 3apoapimeBoro cxoacrsa K. M. bapa), npasuna (Munumyma FO. JIunbuxa,
9KOJIOTMYECKOM MUPaMHUJIBI SHEPTUH), TUoTe3bl (runore3a «mupa PHK» V. T'unbepra);

yMEHHE BIAJIETh OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAHUS, WCMIOIb3YEMbIMU B
OMOJIOTMYECKUX HCCIEOBAHUAX IKHBBIX OOBEKTOB M JKOCHCTEM (OMHCaHME, H3MEPEHHE,



HAOJIOJICHUE, SKCIIEPUMEHT), CIIOCOOaMHU BBISIBICHHS M OICHKH AHTPOIIOTCHHBIX M3MCHEHHI B
IPUPOJIE;

YMEHHE BBIICTATh CYHNICCTBEHHBIC TPU3HAKA: BHUJIOB, OHOTECOIICHO30B, JKOCHCTEM U
ouocdepsl, CTaOMIN3UPYIOIIEro, MABIXKYILIEIO U Ppa3pbIBAIOIIETO €CTECTBEHHOro 0TO0pa,
AIJIONATPUIECKOTO U CUMITATPHYECKOTO BHI000pPA30BAHUS, BIUSHUS JIBHKYIIUX CHJI SBOJIIOLUN
Ha TeHO(OH] MOMYJISAIUH, MPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpefie OOWTaHMs, YepeOBaHUS
HaIpaBJICHUH SBOIIIONNH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy IPOLECCAMU SBOJIOIUH, JBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHCHTAMH PA3JIMYHBIX 3KOCHUCTEM U TPHUCTIOCOOJICHUSMH K HUM
OpPTaHU3MOB;

YMEHHUE BBISBIISTH OTJIMYUTEBHBIC TPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpeae oOuTaHws, aOMOTHYECKHX W OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JJOKa3aTelbCTBA POJCTBA OPraHW3MOB pPAa3HBIX CHUCTEMATHYECKUX TPYIIII,
B3aMMOCBSI3M OPTaHU3MOB M Cpeabl OOWTAaHWS, €IWHCTBA YEIIOBEUECKUX pPac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3usi BUJOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS TPHUPOJIBI H
YeJI0BEYECTBA;

YMEHHE pelaTth OWOJIOTUYECKHE 33a/a4d, BBIIBISATH TPUYNHHO-CIIEJACTBEHHBIE CBSI3U
MEX]y HCCIETYeMBIMH OHWOJIOTUYECKHMHU TIPOIIECCAaMH W SBIICHHSMH, JETaTh BBIBOIBI W
MIPOTHO3BI HA OCHOBAHUH TOJTyYCHHBIX PE3YIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpPaKTHUECKHue paldoThl, cOOMOAaTh MpaBuia HpU
paboTe ¢ yueOHBIM U JIa00PATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bI, TPOBEPATh WX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys TeNTb UCCIIEIOBAHMS, aHATTM3UPOBATH MOJTYICHHBIC PE3YJIbTATHI U JIEIaTh BHIBOJIBI,

YMEHHE Yy4aCTBOBAaTh B YYEOHO-HMCCIEAOBATEIBCKOW paboTe MO OHMOJIOTHH, DKOJOTHH M
MeJWIMHE, TPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJWYHO IPEICTABISATH
MOJTyYCHHBIC PE3YIbTAThl HA YICHUUECKUX KOH(PEPEHIIHIX;

YMEHHE OIICHMBATHh THUIIOTE3bI W TEOPUH O MPOUCXOXKIACHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKHX pac, O MPHYMHAX, TOCIEICTBHAX M CIIOCO0aX TMPeNOTBPAIICHUS TI00ATBHBIX
W3MEHEHUH B Onocdepe;

YMEHHE OCYHIECTBIIATh OCO3HAHHBIN BbIOOp Oyayieil mpodeccuoHanbHON JesITETbHOCTU B
oOnacTh  OWOJNOTHH, OSKOJIOTHH, MPHPOJOINOIL30BAHMS, MEIUIMHB, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YIITYOISITh
M03HABATEIbHBI HWHTEPEC, HaIpaBJIE€HHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH
npodeccun M MPOJOKEHHE OHOJOrHYEecKOro o0pa3oBaHMs B OpPraHMU3alMsIX CPEIHEro
podeccroHaNBbHOTO U BBICILIET0 00pa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoummuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHMe pa3/esioB U TeM (undposbie)
Ne n/m Kontpoasnbie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI pa6oTsl pecypest
1 PesepBHOE Bpemst
2 JKuBBIE CHCTEMBI U HX H3Y4CHHE
3 Buosiorus KieTku 0.5
4 Xumuueckasi OpraHu3aiys KIeTKH 10
5 CrpoeHre U QyHKINH KIETKH 8
6 OOMeH BEIIECTB U MTPEBPAIICHHE SHEPTHH B 9 1
KJICTKE
7 Hacnencreennas napopManust u 9 05
peanu3anus e€ B KJIeTKe
JKu3HEHHBIN LUK KIETKU 6 1
CrpoeHre U QyHKIHH OPraHN3MOB 17 15
10 Pa3MHOXeHHe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — Hayka O HACJICACTBEHHOCTH U 2 05
HU3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiyst OpraHu3MoB 4 1
16 BuroTexHOMOTUS 1 CHHTETUYECKast OUOJIOTHUS 4




17 buonorus xak Hayka

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

102

13




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoasnbie | IpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoTsI pa6oTsl
pecypchbl
1 3aposk/IeHNE U PA3BUTHE 3BOTIOLHOHHBIX 4
MPEJCTaBICHUH B OHOJIOTHU
MHUKpO3IBOJIIOLUS U €€ Pe3yIbTaThl 14 2
MaxkpoaBoJtroLus U e€ pe3yinbTaThl 6
IIponcxoxaeHue n pa3BUTHE KU3HH HA
4 P A P 15 15
3emiie
5 IIpoucxoxaeHue 4enoBeka — aHTPOIOTEHE3 10 1
DKOJIOTHS — HayKa O B3aHMOOTHOIICHUSX
6 OPTaHM3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpyKaromei cpeaoit
OpraHu3Msl 1 cpezia 00uTaHus 15
DKOJIOTHUS BUJIOB U MOMYJISILUA 0.5
IKOJIOTHS COOOILIECTB. DKOJIOTMYECKHUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rinodanpHas sxocucrema
11 YenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IIOYPOYHOE INIJIAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHBIE
o ara u BbI
JI:;H Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue i[syqemm :)lﬁlzl;[;zBaTeenbuue
pa6oTsl padoThI pecypest
Buonorus kak KOMIJICKCHast HayKa U Kak 1
49acTh COBPEMEHHOTO 00IIeCTBa
JKuBBIE CHCTEMBI U UX CBOMCTBA 1
YpoBHEBas OpraHU3alis >KUBbIX CHCTEM
HcTopus OTKPBITHS U M3YYCHUS KIICTKH. 1
Knerounas teopust
MeTo161 MOJIEKYISIPHOW U KIIETOYHON
6uonoruu. [Ipaktideckas padora
«/3yueHne METOJI0B KJICTOUYHON OHOJIOTHH 1 05
(xpomarorpadus, 31ekTpodopes, ’
nmuddepeHnnaTbHOE NEHTPU(YrupoBaHue,
TIIP)»
XHWMHYECKHH COCTaB KIETKU 1
MuHepanbHbIe BELIECTBA KICTKH, UX 1
Ouorormyeckas pojb
OpraHuyecKre BeulecTBa KJICTKH — OCJKH.
Jlaboparopnas pabora «O0Hapyx)eHne 1 05
0EJIKOB C MOMOIIBIO KaUECTBEHHBIX '
peakuuii»
CBolicTBa, Knaccuduxanys 1 GyHKIHN 1

OcIKOB




Opl"aHH'—IeCKI/IC BCIIICCTBA KIICTKH —

10
YTJIEBOIbI

1 OpraHuyeckue BelecTBa KJIeTKu —
JIUTIATIBL
Hykneunossie kucnorst. JJHK u PHK.

12 JlabopartopHas pabora «MccnenoBanue 05
HYKJIEWHOBBIX KHUCIIOT, BBI/ICIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB»

13 Crpoenue u ¢pynkuun ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexksenupoBanue JJHK. Meros
TeHOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKH

15 MeTomb! CTPYKTYpHOH OHOIOTHH

16 Tuns! knerok. [IpokaproTnueckas kieTka
CrpoeHue 93yKapuOTHYECKOH KIIETKH.

17 IIpakrrueckas padbora «/3ydeHue CBOUCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 IToBepxHOCTHBII anmapaT KJICTKH
OnHoMeMOpaHHbIE OPraHOUbI KIIETKHU.

19 Ipaxtuueckas padora «/3ydeHne 05
JIBMODKEHMS IIUTOIUIA3MBI B PACTUTEJILHBIX
KJIETKaX»
TlosryaBTOHOMHBIE OPraHOM/bI KJICTKHU

20 MUTOXOHPUH, IIacTubl. JlabopaTopHas 05
paboTa «lcciaenoBaHue mia3Moii3a u '
JIeTIIa3MOJIN3a B PACTUTEIbHBIX KIETKaX»

21 HememOpanHbIe OpraHoubl KIETKH

22 Crpoenue u QyHKIUH sA1pa




23

CpaBHHTENIbHAS XapaKTEPHCTHKA KIETOK
aykapuot. JlJaboparopnasi padora
«/3ydeHne CTpOeHHUsI KIIETOK Pa3IndHbIX
OpraHu3MoB»

0.5

24

25

ACCHUMUISAIMS U JUCCUMUIISAIINS — JBE
CTOpOHBI MeTaboM3Ma. THITbl 0OMeHa
BetiecT. JlaboparopHast pabota
«M3yueHne KaTaTUTHIECKOW aKTUBHOCTH
(epmeHTOB (Ha IPHUMEpe aMAITa3bl HITH
KaTanasbl)»

DepMEHTATHUBHBIN XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. JlaboparopHas
pabota «l3ydenne hepMEHTAaTHBHOTO
paclieruieHHs: IEPOKCHIa BOJOPOAa B
PACTHTENBHBIX M JKMBOTHBIX KJIIETKaX»

0.5

26

Benku-akTHBaTOPHI U OEIKH-MHIHOUTOPBI

27

ABTOTpOdHBIN THII 0OMEHA BELIECTB

28

doTtocuHTe3

29

XemocwuHnTtes. JlaboparopHas padbota
«CpaBHeHHE ITponeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa3p0o0OHBIe OpraHu3Mbl. Buisl 6poxeHus.
Jlaboparopnas padbora «CpaBHEeHHUE
HPOLECCOB OPOXKEHUS U IBIXaHUS»

31

32

AspoOHBIE OpraHU3MBI. JTaIIbl
9HEPreTHYECKOro OOMeHa
DHeprus MeMOpPaHHOTO IpaJueHTa
npotoHoB. CunTe3 AT®: paborta




nporoHHo AT®-cuHTa3B

33 Peakuun MaTpHYHOTO CHHTE3a
34 Tpanckpunuus — MatpuuHblii cuates PHK
35 TpaHcysiuus 1 e€ rans
36 Koaupoanue amuHokucnoT. Pons
pubocoM B GrocuHTe3e OerKa
37 OpraHuzanus TeHOMa y IPOKapHoOT U
JYKapHUOT
38 MounekyIsIpHbIE MEXaHH3MbI 9KCIIPECCHU
TEHOB y 9YKapuoT
Bupycsl — BHekeTO4HbIe (GOPMBI )KU3HH U
39 obnuratHble napa3uthl. [Ipakriuyeckas 0.5
pabora «Co3/iaHue MOJieIn BUpyca»
20 BupycHsle 3a0071€BaHHs YeIOBEKa,
JKUBOTHBIX, PaCTCHUH
41 HanoTexHoJI0ruy B OUOIOTUHA U MEAUIIMHE
42 JKU3HEHHBIH UK KICTKH
43 Marpuunslii cunre3 JJTHK
Xpomocomsl. JIabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIperaparax»
45 Jlenenue KIETKH — MHUTO3
Tuner knetok. KapHokuHes n IUTOKHUHE3.
46 Jlaboparopnas pabora «Habmronenue 05
MHTO3a B KJICTKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHKpOIIPENaparax)»
a7 Perymsiuus »HU3HEHHOTO IUKJIA KJIETOK




48

Opranu3sM Kak eIuHOe 1Ie0e

Tkanu pacrenuit. JlJabopatopHas padora

49 . . 0.5
«M3ydeHne TkaHe# pacTeHMi»
TkaHU XKUBOTHBIX M YeJIOBEKA.

50 JlaboparopHas padora «/3yueHue TKaHel 0.5
JKUBOTHBIX»
Opransl. CucteMsl opraHoB. JlabopaTopHas

51 paboTa «l3ydeHrne OpraHoB BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrKeHHe OPraHu3MOB

54 IIuTanue opraHu3mMoB

55 ITutaHue NO3BOHOYHBIX )KUBOTHBIX.
IMumeBapurenbHas cUCTEMA YellOBeKa

56 JlpIXaHHe OpraHu3MOB

57 JIbIXaHue TO3BOHOYHBIX KMBOTHBIX U
YenoBeKa

58 TpaHCTIOPT BEIECTB y OPraHN3MOB

59 KpoBeHocHast cuctemMa mo3BOHOYHBIX
JKHBOTHBIX U YeJlOBEKa

60 Beinenenue y opranusmMoB

61 3amuTa y OpraHu3MOB

62 MmmynHas cucrema yenoBeka

63 Pa3npaxxuMoCThb U perymsiuus y
OpraHu3MOB

64 T'yMopanbHas peryisinus 1 SHIOKPHHHAs

CHUCTCMaA KMBOTHBIX M YCJIOBCKA




65
66

®DopMBbI pa3MHOXKEHHS OPraHU3MOB

ITonoBoe pa3MHOXkKEHUE

67

Meiio3

68

69

70

Tamerorene3. OGpa3oBaHue U pa3BUTHE
TOJIOBBIX KJieTok. JlabopaTopHas paboTa
«M3yueHne CTPOCHNUS TIOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIPENapaTax»
WHuBHIyanbHOE PA3BUTHE OPraHU3MOB —
OHTOTeHE3

3akagKa OpraHoB U TKaHEW U3
3apO/IbIILIEBBIX JIHCTKOB

0.5

71

Pocrt n pa3BuTHE KUBOTHBIX.
JlaGoparopHas padora «BrIsBieHUE
MIPU3HAKOB CXOJCTBA 3apObIIIci
MO3BOHOYHBIX KHBOTHBIX»

0.5

72

Pa3smHOXeHHE M pa3BUTHE PACTEHUIL.
JlaGoparopHas pabota «CTpoeHHE OpraHOB
Pa3MHOXKEHHUS BBICIIMX PACTCHUID

0.5

73

74

Hcropus cTaHOBIICHHUS U Pa3BUTHUS
TCHETUKH KaK HayK{

OCHOBHBIC TIOHATHUS U CUMBOJIBI TCHETHKH.
JlaboparopHas padora «/{po3odmia kak
00BEKT TEHETHYECKUX HCCIICIOBAHMI»

0.5

75

3aKOHOMEPHOCTH HACIICIOBAHUS
HNpU3HAKOB. MOHOTHOpHIHOE
ckpenuBanue. [IpakTraeckas paboTa
"U3y4yeHue pe3yabTaToB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y Ip0o30(HIIbI"

0.5




HI/ITOHOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/IZ[HOI‘0

76 1
CKpEIINBaHUS

77 Amnanusupyloiee ckperyBanue. Hemosxoe 1
JIOMUHHUPOBaHUE
JurubpuaHoe CKpelrBaHue.

78 Ipaxtuueckas padora «/3y4eHne 1 05
pe3yJIbTaToB TUrHOPUIHOTO CKPEIUBAHUS '
y Apo30uIIb»

79 Iluromornveckre OCHOBHI TUTHOPUIHOTO 1
CKpEIMBaHUS

80 CleIuIeHHOE HacIeI0BaHNE IPU3HAKOB 1

81 XpoMocoMHasi TeOpHS HACIEACTBEHHOCTH 1

82 T'enernka nona 1

83 T'eHOTHII KaK IIEJIOCTHAS CUCTEMA 1

84 I'enernyeckuit KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, )XUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTH pU3HAKOB. Bupl 1
HM3MEHYHBOCTH

86 MoaudukaoHHas U3MEHUYHBOCTh 1
BapuanyoHnHslii psia 1 BapualiMoHHas
kpuBast. JlabopatopHas padorta

87 «MccnenoBanue 3akOHOMEPHOCTEH 1 05
MO (DUKAMOHHOW H3MEHYHBOCTH. '
Iloctpoenue BapualmoHHOTO psiia U
BapUAIIMOHHON KPUBOH»

88 [eHoTHIIMYECKAs] HK3MEHYHBOCTbD. 1

KomMb6uHaTuBHas H3MEHUYHUBOCTH




89

MyTtannoHHas H3MEHYUBOCTb.
IIpakrrueckas padbora «Myranuu y
Ipo30¢uitsl (Ha TOTOBBIX
MHKpOIIpEeIaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTallHOHHOTO ITpoIecca.
DONUreHeTHKa U SMUrCHOMHUKa

T'eneruka yenoseka. [Ipaktuyeckas pabora
«CocTaBiieHUE U aHATIM3 POIOCIOBHON»

0.5

92

MeToabl MEIUIIUHCKON T€HETHKHI

93

3HayeHHEe MEIUIIMHCKON T€HETHKHU B
NPpEeAOTBPALICHHUU U JICYEHHUH I'CHETUUYCCKUX
3a00JICBaHMIA YeJI0BEKa

94

95

96

OCHOBHBIE OHSATHS CEIEKINH.
JlabopatopHas pabora «3ydeHue coproB
KyJIBTYPHBIX PACTCHHI U MOPOJ AOMAIIHUX
JKHBOTHBIX»

MeTo/1bl CeNIEKIIMOHHON paboTHI.
JlaboparopHas padora «/3yueHue MeTOI0B
CEJICKIIUU PAaCTCHHUI»

JlocTrkeHus CeNeKIy PacTeHUA U
JKUBOTHBIX. [IpakTHyeckas pabora
«[IpuBUBKa pacTeHHI»

0.5

0.5

97

CoxpaHeHne, H3YUYCHHUE U UCIIOJIb30BaHUC
T€HETUYCCKUX PECYPCOB

98

BuoTexHOIOrHs KaK HayKa H OTPAcib
npousBojcTBa. [Ipaktuyeckas pabora
«3ydyeHne 0ObEKTOB OHOTEXHOIOTHI»

0.5

99

OcHOBHBIE HarpaBJICHUA CHHTCTUYCCKOM




OHOJIOrHH

100 XpOMOCOMHAs U FeHHAs! HHXKCHEPHS 1
101 Menununckre OHOTEXHOIOTHHI 1
PesepsHblii ypok. I[loBTopeHue,
102 . 1
o0o0mIeHne, cucTeMaTn3aIys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

ITPOI'PAMME




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
Ne ara upposbie
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue Jliyqemm :)lﬁlt)l:lI;OBaTeJleue
padoTsl padoThI pecypest
1 OpoumoronHas teopus Y. Jlapsuna 1
’ JIBroKyIIne CHIIBI 9BOJIFOIIMI BUIOB 110 Y. 1
Japsuny
3 bopr0a 3a cymiecTBoBaHNE, €CTECTBEHHBIN 1
1 HCKYCCTBEHHBIH 0TOOD
4 dopmMHpOBaHHE CHHTETHYECKOH TEOpUH 1
SBOJIOLIH
5 DTanbl 9BONIOLMOHHOTO ITpoLecca: 1
MHKPO3BOJIOLHS 1 MAKPOIBOJIIOIHS
6 Tonynsuuns — sneMeHTapHas eAUHALA 1
IBOJIOLIH
3aKOH reHeTHYeCKOro paBHOBecHs JIx.
7 Xapmau, B. Baitn6epra. JlabopaTopHas 1 05
paboTta «BpIsBICHIE H3MECHIUBOCTH Y '
oco0eit 0THOTO BHIA»
8 OneMmeHTapHbIEe (PAKTOPBI IBOTIOLHU 1
9 Db dexr ocHoBatesst. dpdekrt 1
OYTBUIOYHOTO TOPIIBILIKA
10 Murparyu. M30smuu momynsiuii: 1
reorpaduyeckas, Onosornaeckas
1 EcrecTBeHHBII 0TOOp — HAINPABJISIOMIN I 1

(akTop IBOIIOLUH




12

13

14

TlonoBoii oT6op

TprcrnocoGIeHHOCTh OPraHU3MOB Kak
Ppe3yNbTaT MUKPO3BOJIIOLINH.
Jlaboparopnas pabdora «M3yuenne
apoMop(h030B U UIHOAAATITALMIA Y
pacTeHHit U )KMBOTHBIX»

TIpumeps! nprcioco6IeHUH Y OPraHU3MOB:

Mopoornieckie, HGHU3HOIOTHIECKHUE,
OHOXUMHUYECKUE, TTOBEICHUYECKHUE.
Jlaboparopnas pabdora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEJIbHAA
LEeJIecO00pa3HOCTh»

0.5

0.5

15

Bup, ero KpuTepuu U CTpyKTypa.
Jlaboparopnas pabora «CpaBHEHHE BUJIOB
10 MOP(OJIOTHUECKOMY KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
Bunoob6pasoBanne kak pe3ynbTaT
MHKPO3BOIIOLIN

18

CBsi3b MHUKPOIBOJJIIOLHUU U STTUAEMHUOJIOI'NH

19

20

21

22

MakposBostonus. [TaneonTonornueckue
METO/IbI U3yUCHHUS YBOIIOLNT
Buoreorpaduueckie MeTo b H3YUCHUS
9BOJIIOLUU

DOMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OIIOTHUSCKHE METOBI U3yICHHS
3BOJIIOLMU
MonekyssipHO-TeHeTHYECKHE,
OMOXUMHYECKHE U MAaTeMaTHIECKHE




METOAbl U3YUCHUS 3BOJIIOLIUU

23 OO01re 3aKOHOMEPHOCTH IBOJIOLIUU
24 AnantuBHas paananus. HepaBHOMepHOCT
TEMIIOB 3BOJIIOLUN
25 HayuHble THIIOTe3bI IPOUCXOXKACHHS
JKU3HU Ha 3emiie
26 JloHay4HbIe IPE/ICTABICHHS O 3aPOXKICHUH
JKHU3HH
97 OCHOBHBIE 3TAaIbl HEOPraHUIECKOH
IBOJIIOLUN
28 T'unore3sl 3aporKaeHHs KU3HA
Hcropus 3emiu u METObI €€ U3yUECHUSL.
29 Jlaboparopnas pabora «M3yuenue u 05
OIHCAaHKUE UCKOIIAEMBIX OCTATKOB JJPEBHHX
OpraHu3MOB»
30 HavanbHble 3Tansl opranudeckoi
IBOJIIOLHN
31 DBOJIOLUS SyKapHOT
OCHOBHBI€E 3Talbl 3BOMIOLHU
3 pactutenpHoro Mupa. Ilpakruueckas 05
pabora «M3yueHue ocobeHHOCTEl '
CTPOEHUSI PACTEHUH Pa3HBIX OTEIOBY
33 OCHOBHBIE 3TaIbl YBOJIIOLUH }KHBOTHOTO
Mupa
DBOJIONHS XKUBOTHBIX. [IpakTHYecKas
34 pabota «M3ydeHne 0coOCHHOCTEH 0.5

CTPOCHMS NO3BOHOYHBIX JKUBOTHBIX>




PaszBuTHe xu3HN Ha 3eMIIe IO dpaM U

35
neproJam

36 MaccoBble BBIMUPaHUSI — HKOJIOTHUECKHE
KPHU3UCHI MTPOILLIOTO

37 CoBpeMeHHbII HKOJIOrHUECKHH KPU3UC, €ero
0COOEHHOCTH

38 CoBpeMeHHasi CUCTeMa OPraHUYEeCcKOro
MPOLLIOTO

39 OCHOBHBIE CHCTEMAaTHYECKUE I'PYIIIIbI
OpraHu3MoB

40 AHTpPOMOJIOTHs — HayKa O 4elI0BEKe

a1 PasButne npeacrasnenuii o
MPOUCXOXKACHUH YeIoBeKa
MecTo yenoBeka B cucTeMe
opranuyeckoro mupa. JlaboparopHas

42 paboTta «3ydeHne 0coOCHHOCTEH 0.5
CTPOEHHSI CKeJIeTa YeNIOBEKa, CBA3AaHHBIX C
MPSAMOXO0XKJICHUEM>»

43 JIBrKyIue cuitel aHTPOIIOTeHE3a

m CooTHoOIIEHHE OHOJIOTHYECKUX U
COLIMANBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHbBIE CTaINU AHTPOIIOTEHE3A

46 TlaneoreneTnka 1 najeoreHOMHUKa

47 DBOJIOIHS COBPEMEHHOTO YEJIOBEKa
UYenoseueckue pacel. [IpakTuueckas

48 pabota «M3ydeHne SKOTOTHYCCKHX 0.5

ajanramyii 4eJIoBeKa»




MeXAUCIMIUTHHAPHBIC METOIBI

49 1
AHTPOTIOJIIOTHU

50 3apokIeHNE U Pa3BUTHE SKOJIOTUU 1
Merozsl akosorun. Jlaboparopras padora

51 «3y4eHne MeTo10B IKOJIOT HUECKIX 1 0.5
UCCIIEIOBaHHI»

59 3HaYeHNE SKOJOTHUCCKIX 3HAHUH IS 1
YeJoBeKa

53 Okonormdeckue GpakTops 1
Aobuortnyeckue daxropsl. CBeT Kak

54 JKoJIOrHYecKuid aktop. JlabopatopHas 1 05
paboTa «BpIsBICHHE TPUCTIOCOOTCHHI '
OpraHU3MOB K BIIMSIHHIO CBETa»
Aobuortnyeckue daxropsl. Temmeparypa
KaK 9KOJIOTHYECKHU (BaKTop.

55 JlaboparopHas pabora «BrlsiBiieHHE 1 0.5
TIPUCTIOCOOIICHHI OPTaHU3MOB K BIIHSIHHIO
TeMIepaTyphI»
AobunoTtnyeckre (axropsl. BraxxHOCTh Kak

56 JKOoJIOrHYecKui pakTop. JlaboparopHas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HBIX MECT OOUTAHHI»

57 Cpenbl 06UTaHHS OPraHU3MOB 1

58 buonornueckue purmsl 1

59 JKusnennsie GopMBbI OPraHU3MOB 1

60 Buortnueckue daxTopst 1

61 3HaueHre OMOTHYECKUX B3aUMOIENCTBUI 1




JUTS CYIECTBOBAHHUS OPTAaHM3MOB B Cpejie
obuTaHus

DKOJIOrHYECKHE XapaKTEPUCTUKU

62
MOMYJISLIUA
OCHOBHBIE TOKa3aTEN! MOMYJISLIUH:

63 YHCIICHHOCTD, TUIOTHOCTh, BO3pAcTHAs U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTEN! MOMYJISIUH:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUH

65 OKojoruueckas CTpyKTypa MOMYIISIUI

66 JluHaMuKa IOMYNAILNY U €€ PEeTYISIUsL

67 KpuBrie pocTa YHCICHHOCTH TOIMYIISLHH.
Kpussie BepKUBaHUS
DKoJIorMYecKasl Hullla BUa.

68 Jlaboparopnas pabdora «IIpucrocobieHus 0.5
CEMSH PACTCHUH K PacCEICHUIO»

69 Bup kak cucrema nomyssiui

70 3aKOHOMEPHOCTHU MMOBEICHUS U MUTPaLlUi
JKHMBOTHBIX

71 Co00111eCTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpBITasi cCHCTEMa

73 KpyroBopoT BewiecTs 1 IOTOK SHEPTUH B
IKOCHCTEME

74 OCHOBHBIE TTOKA3aTEeH SKOCHCTEMBI

75 DKOJIOTHUECKUE TTHPAMUIBI

76 M3meHeHust cooO1IeCTB — CYKIECCHH




HpI/IpOHHLIC 3KOCHCTEMBI. DKOCUCTEMBI

" 03ep 1 peK. DKOCHCTEMBI MOPei M OKEaHOB .

78 Tpupo/HbIe 3KOCHCTEMBI. DKOCHCTEMEI 1
TYHZp, JIECOB, CTEMEH, ITyCThIHb

79 AHTPONOT€HHBIE YKOCUCTEMBI 1

80 VYpb6oskocucremsl. [IpakTudeckas pabora 1 05
«3ydyeHne u onucaHne ypooIKOCHCTEMBI» '
3akoHOMEpHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBYI OPraHU3MOB B 1
IKOCHCTEMAX
MexaHu3MbI BO3J€HCTBUS 3arpsA3HEHUI

82 Pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpraHU3MEHHOM, MOIYJISIIHOHHOM H
9KOCUCTEMHOM YPOBHSIX

83 Buochepa — obmemnanerapHas 060109k 1
3emiu

84 VYuenue B. U. Bepranckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYII[ECTBOBAHUS 1
ouocdepsr

86 KpyroBopoTs! BelecTs 1 1
OGHOreOXMMHYECKHUE IIHKIbI

87 3oHanbHOCTH OUOChepsl. OCHOBHBIE 1
OUOMBI CyIIH

88 YcroitunBocTs Grochepsr 1

89 DKOJIOTHYECKUE KPU3HCH! M MX IPHUNHBI 1

90 BosneiicTBue uenoBeka Ha Ouochepy 1

91 AHTpOIIOreHHOE BO3AEHCTBUE HA 1




PACTHUTENBHBIN U )KUBOTHBIA MUP

92 OxpaHna IIpUpPOIBI 1

93 OCHOBHBIC IPUHIIUIIBI YCTOWYHUBOTO 1
Pa3BHUTHSI YEIOBEUYECTBA U TIPHUPOIBI
ParroHanbHOE TPUPOIONONE30BaHKE U

94 COXpaHeHHe OUOJIOTHIECKOrO 1
pa3HooOpa3ust 3eMiin

95 Q§06meﬂne 1o TeMe «MHUKPOIBOIIOLHS 1 1
e€ pe3ynpTaThI»

96 Q§O6meﬂne 110 TeMe «MaKpOoIBOJIIOIHS U 1
e€ pe3ynbTaThI»

97 0O6001enue no reme «IIpoucxoxxaenue u 1
pa3BUTHE KU3HH Ha 3eMiie»

98 O0606ueHue no Teme «IIpoucxoxaenue 1
YeJ0BeKa — aHTPOIIOr €HE3»

99 O060011eHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aHIMOOTHONICHUSIX OPTraHH3MOB»

100 O60061ienue o reme «OpraHu3Msbl U cpesia 1
obuTaHus»

101 06061L[CHIEG o TeMe «IKOJIOTHUS BUIOB U 1
MOMYJISIHI»

102 O0600mmenue no reme «buocepa — 1
r100aabHast SKOCHCTEMA

OBUIEE KOJIMYECTBO YACOB I10 102 75

TTPOI'PAMME




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

* buosnorust. Bronornueckue cucremsr u nporeccsl, 10 kiacce/ Tepemor A.B., Ilerpocosa P.A.,
O6mecTBO ¢ orpannueHHOM 0TBeTCTBeHHOCTHIO « O] MHEMO3WHA»
* buonorus. buonornueckue cucremsr u nporeccs, 11 kimacce/ Tepemor A.B., ITerpocosa P.A.,

O6mectBO ¢ orpannueHHO# 0TBeTcTBeHHOCTHIO « O] MHEMO3WHA»

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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