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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yuebHomy npeamery "buonorus" (manee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yueOHoro mnpeamMera «bHOJIOTHS» U OCHOBHBIX MOJIOKEHHUH (enepanbHoi paboueil mporpaMmbl
BOCIIMTaHUSL.

VYueOuplii npeamer «buosorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB INPEeIMETHON 001actu «EcTeCTBEHHO-HAyYHBIC TPEAMETHD».
Cornacao monoxenussm PI'OC COO mnpoduinbHbIe y4eOHBIE MPEIMETHl, H3ydaeMble Ha
yriyOlnEHHOM YPOBHE, SIBIIIIOTCS criocoOoM muddepeHnnanuu o0yIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 331ad, CBS3aHHBIX C MpodopueHTannei
oOyJarmuxcss W CTUMYJIHPOBAaHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHEW, ICUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buonorus" na€r mpencraBieHue O IeIU U 3a1adax
n3ydeHus yaeOHoro npeamera «brosorusy Ha yriayOon€HHOM ypOBHE, ONPEeIsieT 00s3aTeIhHOe
(MHBapMaHTHOE) MPEIMETHOE COJIEpXKAHHWe, €ro CTPYKTYPHpPOBAHHE IO pa3ieiiaM U TeMaMm,
pacripenielieHue 1Mo KjaccaM, peKOMEHIYeT IMOCIe0BaTEIEHOCTh N3YIeHUsT YUeOHOTO MaTepuasa
C Y4éTOM MEKIpPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTMKH YYeOHOTO Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamme mo OHOJIOTHM peayiM30BaH MPUHIIUIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPUBAECTCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opa3e >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTHMHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYEMBIM JIMYHOCTHBIM, METAIPEAMETHBIM H IMPEAMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpelHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUEe 3HAHUI
oOyuaromuxcs O JKMBOM TMPHPOJAE, OCHOBAX MOJIEKYISAPHOM U KIETOYHOW Ouoioruwu,
SMOpPHUOJIOTUA U OMOJIOTUU PA3BUTHS, T€HETUKU, CEIEKIMH, OMOTEXHOJIOTHUHU, HBOJIOLUOHHOTO
yUEHUS U IKOJIOTHUH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJY4YeHUI0 OMOIOrnyeckoro oOpa3oBaHUs B
By3aX U OpraHM3alusx cpelHero nmpogeccuoHaabHOro odpasoBanus. OCHOBY €ro coJepKaHHs
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3leioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOTYYarOT pa3BUTHE. Tak, pacIIMpPEeHbl U YIITyOJIEeHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOpPhIe MOXHO HCIOJIB30BaTh KaK OPUEHTHUPBI s
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUM C



COOTBETCTBYIOLIMMH 3HAHUSMU, TIOJTYYCHHBIMU O0Y4aIOMUMHUCS NPH U3YyYeHUU QUNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMy mnpenmery "buonorusa" oTpakaer cUCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA MOAXOAbl K U3ydeHHIO Ouonoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pazHOOoOpa3us
wranetsl. Tak, B 10 Kiacce HM3yd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PA3BHUTHS, TCHETUKU U CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, aKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300J0THH, AHATOMUM,
¢usnonorun yenoseka. B 11 kmacce M3ydaroTcsi SBOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJIOTUH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, 3KOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJHBIX acCHEKTax
Ouonornueckux 3HaHWM. J[7s pa3BuUTHS M MOJIEp)KaHUS MHTEpeca 00ydaromMxcsi K OMOJOoTUr
Hapsily CO 3HAUYUTENIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKaHUHU MTPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YYEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOTO paHra U NpHOOpeTeHne YMEHHUI HUCI0JIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU HHTEpECa
K ompenenéHHoi o0mactu mpodecCHOHAIBHON NEATeIbHOCTH, CB3aHHOW C OWOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue 1enu u3ydeHus yueOHoro nmpenmera «buosnorus» Ha yriayOnéHHOM ypoOBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl  OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMSIX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BU,
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAaHHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS ~ JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OMOoJIOTHHy,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIeOBaHUNA B Jaboparopun M B IpHpoje (HaOmofeHue, H3MepeHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZicHHEe OOYYalOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BAaThCS OMOJIOTHYECKON TEpMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COLMAJIbHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU IpoOJieMaMM 4YeJIOBEYECTBA; OLEHHWBATH IOCIEACTBUS
CBOEH JIeATENPHOCTH 110 OTHOIIEHHIO K OKpY)Kalolled NpUpOJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/IOPOBBIO  OKpPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH M  COONIONATH  MEpHI
npo(UIaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHUS B NPUPOAE U oOecreueHus
0€30MacCHOCTH COOCTBEHHOM KM3HEICSITEIbHOCTH B YPE3BbIUANHBIX CHUTYalUAX MPHUPOIHOTO U



TEXHOTEHHOTO XapakTepa; XapaKTepH30BaThb COBPEMEHHBbIC HAy4HbIE€ OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaemMpIMi €10 MpOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HUCCIEIOBaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICAOBAHUM, pelIeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIHTaHUE Y OOy4arOmMXCsS IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IETIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOW, TEHETHYECKO
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHAIBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpPaHbl BHJIOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOI'O 3/I0POBBS M 3JI0POBbSl OKPYXKAIOMIMX JIoJeH (COOMIOACHUS Mep
npoduIakTUKK  3a0oJieBaHHM, oOecrieueHre  O€30MACHOCTH  KU3HEACSTEIBHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI ¥ YMEHUH B MIOBCEAHEBHON KU3HU;

CO3JJaHME YCIOBHH Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TpPaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHIWBUAYAJIBHBIMA WHTEPECAMH W TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX HA HM3YYCHHE OHMOJIOTHH Ha YIIyOJIEGHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (OopM, METOMOB H  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCA C YY4ETOM CHEHU(PUKH €ro COAEpKaHUsA M HAlpaBICHHOCTH HA MPOJIOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHUs B OPraHU3aIUAX CPEAHETO MPOQPECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUH OMOJIOTMHM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIpOBEICHUE J1a0OpaTOpHBIX M IHpakTUdeckux paboT. Takke yuacTHe oOydarolmmuxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-HMCCIEeNOBAaTEIbCKMX paboT, TeMaTHKa KOTOPbIX
ONpENeNAeTCsl YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepxkanue MpPOTpaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHAs Hayka. Kparkas wicTopusi pa3BHTHs OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC U
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Owoyiornu B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJIOTMM B TPAKTUUYECKOM
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Meunnens, B. WU. Bepuanckuii, U. II. IlaBnos, M. WM. Meunuko, H. W. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonoruu. CBONCTBA )KMBBIX CUCTEM: €TUHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHHU3aIiH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoil. IlnanmpoBanue skcrnepumenta. [loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonsaTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazdpoc B Guonornueckux JaHHbIX. OleHKa
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHunHBI UCKaX)EHUS PE3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuipr u  cxembl: «OCHOBHBIE TPU3HAKK >KU3HW», «bHOJOrHMYecKkue CHUCTEMBI»,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BAaHUE IJIsl TPOBEICHUS HAOTIOACHUI, H3MEpPEHU,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITUS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopus (T. LIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMHs, Xpomarorpadus,
anektpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHumansHoe  HEHTpU]YrUpOBaHHE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOW MHUKPOCKOM», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHATBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHON OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOPHUTEIN, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEMJIOPETYIALUH.
MunepasnbHbI€ BellecTBa KIETKH, UX OMoJsiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BeIECTBA KIETKU. bronorndyeckue nojmMmepsl. benkn. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHas CTPYKTyphl. Jlenatypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMATOcaxapuabl W mojucaxapuisl. OOt
IJIaH CTPOEHHA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kimaccudukanuss — TUNUmoB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Buast PHK. ®ynkunu PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (YHKIMM B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHass Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUl
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnpUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHMUYECKHX D3JIEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenre XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuer u cxemsl: «l[lepuoanyeckas TabIuIA XHUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKYNIbl Oenkay,



«CTpyKTypBl OETKOBOW MOJNEKYNIbI», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

ObopynoBanue: XUMUYECKas OCyia 1 000pyI0BaHHUE.

JlaGopaTopHasi padoTa «OO0HapyXeHHE OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lIccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GQyHKIUH KIETKH

Tunsl KneTok: sykapuoTHdeckass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

Crpoenue mnpokapuoTHUEeCKoW KieTku. Kierounas creHka OakTtepuii U apxeil.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPUOTHUYECKHX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IU1a3MaTH4ecKoM MemOpaHbl. TpaHCHOPT BEIIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (Iuddy3us, oOnerd€éHHas nuddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). IlomynponunaemMocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, haronuros3. Dk3onuTo3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Huromma3zma. I[luro3osb. Lurockener. J[Buxenune uuroriazMbl. OpraHouibl KJIETKH.
OnHomeMOpaHHBIe OpraHOMbI KJIETKHU: 3HporazMarnueckas cetb (JIIC), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHyasipHOro petukynyma. Mexanusm wuanpasnenus 6enxos 6 OIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWAbl KJIETKH: MUTOXOHIPHUM, TIJIACTUIbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u miuacTuia. [lepBUuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem0panubie opranousl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. MomopHnvie benku.

SAnpo. OGonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE U (PYHKIIUU.
SnepHblii 6enkoBbIi MaTpHuKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTep(azHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. J{uHamuxa s0epHOl
060104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmroueHus.  CpaBHUTENbHas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuplr u cxembl: «CTpoeHHE SYKApUOTHUECKOH KIeTkn», «CTpoeHHe >KMBOTHOM
KIeTKN», «CTpOeHUE pacTUTENBHON KIETKN», «CTpoeHrEe MUTOXOHAPUW», «Snpoy», «CtpoeHune
IIPOKApPUOTUYECKOMN KIETKI.



OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOIpEnapaTsl PacTUTENbHBIX, >XHBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaJIbHBIX KIETOK.

JlabopaTopHasi pabora «/3ydeHne cTpOEHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladbopaTopHas padora «lccienoBanue mia3mMoiiM3a U JCIUIa3MoJin3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHne ABMKEHUS LIUTOIIA3MbI B PACTUTENIbHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NpeBpalLlieHNe JHEPTUH B KJIeTKe

AccuMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTpOGHBIH W  reTepoTpodHBIA. YdyacTHe KuCIOpojga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe oOecrnieueHue kierku: npespaiieHue ATD B oOMeHHBIX Ipoleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KJIETOYHOTro Merabonm3zMma. PepMeHThl, UX CTPOEHUE,
cBoiicTBa M MexaHus3M jeWctBus. KopepmeHThl. OTnnuus (epMEHTOB OT HEOPraHMYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUil OT pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BeHIECTB B KieTke. DotocuHTe3. AHOKCUEeHHbIU U
oxcuzenHvlll omocunmes y oakmepuu. Ceemocoouparowue nusMeHmovl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjaopomiactoB B mporuecce GotocuHTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTH (POTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (HOTOCHUHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHUPHUIHMPYOIINE
OakTepuu, xene300aKTepun, cepobakTepuu, BOJOPOIHbIE OakTepru. 3HaY€HUE XeMOCHHTE3A.

AnaspoOnbie opranu3Mbl. Buabl 6poskenus. [IpomykTel OpoKeHHUST U MX HCIOJIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH W BO30yIUTEIH
0ose3Hei.

AdpoOHBIE OpraHW3MBI. JTambl YHEPreTHYECKOro oOMeHa. [loaroToBHUTENbHBIN STall.
I'mukonu3 — 6ecKUCIOpoaHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHHe, WU KIETOYHOE JAbIxaHue. Poiib MUTOXOHApUI B mpoleccax
ouonoruueckoro okucienus. Luknudeckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomournoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOro myTh OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D PeKTUBHOCT IPHEPTETUISCKOTO OOMEHA.

JdemoHcTpauuu

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuipsr 1 cxembl: «DPOTOCUHTE3», «DHEpreTudeckuii oOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WIN KaTajaasbl)».

JlaGopatopnas pabora «/3yueHne (epMEHTATMBHOTO paCLICIUIEHUs IEepOoKCUaa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHHE IPOLIeCCOB (POTOCHUHTE3a U XEMOCUHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JBIXaHHSD».

Tema 7. HacinencrBeHHast nHGOpManys U peaju3anus eé B KJIeTKe

Peakuun matpuyHoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEAKLUAX MaTPUYHOIO
cuHTe3a. Peammsamus HaclenCTBEHHOW WHQpopMalnuu. ['eHeTHdeckuil KoM, €ro CBOMCTBA.



Tpanckpunuusa — matpuusbii cuHTe3 PHK. [IpuHIUIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJLIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue tpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocunresa 6enka. Kogupoanue amuHokucnot. Poib pubocom B GrocunTese Oemka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y MpoKapuoT U
9YKapHoT. Perymsnusi akTMBHOCTH TeHOB y mpokapuoT. [mmore3za omepona (P. XKakoo, XK.
Mano). Monekyrapuvle mexanuzmvl sKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiys 0OMEHHBIX MPOIECCOB B KieTke. KileTounblit romeocTas.

Bupycsl — HekieTouHble (OPMBI )KU3HU U OOuraTtHbie napa3utel. CTpoeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, DPETPOBHPYCOB, OakrtepuodaroB. JKusnennwvui yukn [HK-cooepoicawux
supycos, PHK-codepoicawux eupycos, baxmepuoghacos. Obpamuas mpaHcKkpunyus, pesepmasa,
unmezpasa.

Bupycupie 3a0oieBaHusi 4enoBeKka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz bonvuux maccusog («bigdatay) cmpyxkmyphoix
ouonocuueckux Oannvix. Hanomexuonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocoovl 00CmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, JI. . UBaHOBCKUIA.

Tabmuuert u  cxembl: «buocuHTe3 Oenka», «[eHeTmdeckuit Koy, «BUPYyCH»,
«baxTepuodarm».

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl u perymsinus. WMutepdaza m muto3. OcoOEHHOCTH
MpoIIeccoB, MpoTekatonux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTnYeCKUid
(MOCTMUTOTUYECKHM ), CHHTETHYECKHH W TOCTCHHTETUYECKUM (MPEMUTOTHUYECKUN) TEPHOIbI
nHTEep(Da3HI.

Marpuunbiii  cunte3 JHK —  pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3m
pemwukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temnomepsl U  TenomMepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapuOTHUI. J[MIUTOWIHBIA W TaruIOWIHBIA HaOOPBI XPOMOCOM.
I'omonoruunsie xpoMocombl. [1os0BbBIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MHUTO3a W MPOUCXOJSANIME B HUX MPOIECCHl. THUIIBI
muto3a. Kapruokunes u nutokunes. bruonoruueckoe 3HaueHre MUTO3a.

Perymsimust MuToTHuYecKOoro LuMkiIa kieTkd. [Iporpammupyemasi kierouHas rubenb —
aromnTos.

Knerounoe a1po, XxpoMocoMsbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
ouppepenyuposru, cmapenus u eubenu kiemox. «Llugposasn knemxa» — 6uoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuiel u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHHe XpoMOCOMY,
«Permmukanus JHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: «MuUTO3 B KJIETKax KOpeIIKa
TyKay.

JlabopaTopHasi pabora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopHnasi pa6ora «HaOmroneHne MHuTO3a B KIETKAaX KOHYMKA KOpeENIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).



Tema 9. CTpoenune u pyHKIMH OPraHu3MoOB

buonornyeckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOUYHBIEC,  KOJOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSITEIHHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucThl. KosloHNalbHbIE
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOIOKJIIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKAaHEW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOJIAIIAS, OCHOBHAsI, MexaHnueckas. OCOOEHHOCTH CTPOEHUS, (PYHKIMH M PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeloBeKa. THIbI KUBOTHBIX TKaHEH: AIHUTEIHANIbHAs,
COEJIMHUTENIbHASA, MbllleuHas, HepBHas1. OCOOEHHOCTH CTpPOEHUs, (YHKUUHA M PacrloIOKEHUs
TKaHE! B OpPraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble 1 TeHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbIit 1 BHyTpeHHU# ckeneT. CTpoeHre U TUIbI COeTMHEHUS
KOCTEH.

JIBixkeHne opraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOWIHOE,
KT'YTUKOBOE, PECHUYHOE. J[[BW)KEHHE MHOTIOKJIETOYHBIX pPACTEHHWI: TpPONW3Mbl W HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX M YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

IIntanue opranusmos. Ilornomenue BOAbI, YIIEKUCIOrO ra3a U MAHEPAIBHBIX BEILECTB
pacrenusamu. [luTaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKIETOYHOE IHIICBAapPECHHUE.
[InTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIICBAPUTEIBHOrO Tpakra. [IumieBapurenbHbIe
xeinessl. [InimeBapuTenbHas CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue xuBoTHBIX. Juddy3us ra3oB yepes
NOBEpXHOCTh KiIeTkH. KoxkHoe apixanue. [lpixaTenbHas noBepxHocThb. XKabepHoe U n€rouHoe
IbIXaHHe. JIpIXaHME€ IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpO€HHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTesbHas cUCTeMa 4ejnoBeKa. MexaHusMm
BEHTWJIALMM JETKUX Y NTUL U MileKonuTaomux. Perynauus apixanus. [{pixatesnbHble 00bEMBI.

Tpancnopr BemiecTB y oOpraHu3MoB. TpaHCIOpTHBIE CHCTEMBI pacTeHMi. TpaHcropr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnaue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIIOLMOHHBIE  YCJIOXXHEHUS  CTPOCHHS  KPOBEHOCHOHW  CHUCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Boeigenenue y opraHusMoB. BeineneHune y pacteHuil. BbiaeneHue 'y  KMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BblaeneHus. @PuubTpanus, cekpeuuss u  oOpaTHOe
BCAChIBaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BhlAeIeHUs. CBsI3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIJCINUTEIBHON cHCTEMaMu. BbiaeneHue y NMO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u pyHKIIMOHUpPOBaHHE HePpoHa. OOpa30BaHUE MOYH Y YEITOBEKA.

3ammra y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBl IPOCTEUIINX. 3alIUuTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa nmacCuBHON 1
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOAHBIE. 3alIUTa OpraHUu3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KieTouHblii M TyMOpajgbHBIH HMMMYHUTET.
Bpoxaéuuelii 1 npuoOpeTéHHBIM  crneuupuueckuii UMMyHHUTET. TeopHus KJIOHAJIbHO-



cenektuBHOro umMmmynureta (I1. Dpnux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocts u perynsuus y OpraHu3MoB. Pa3ipakuMoOCTh Yy OJHOKJIETOYHBIX
opranusmoB. Takcucel. PazapaxxumocTs U peryisinus y pacteHuid. PocToBble BemiecTBa U UX
3Ha4YCHHUE.

HepBhast cuctema u pedextopHas peryisiuusi y XKUBOTHbIX. HepBHas cuctema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTIeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KXHBOTHBIX. Peduiekc u peduexkropHas myra. besycioBusie u
YCIIOBHBIC pE(IICKCHI.

['ymopanibHast perymdanuss U 3HAOKPUHHAS CHUCTEMa JKUBOTHBIX M 4eloBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpPMOHOB. B3anMOCBS3b HEpBHOW U
SHAOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctemMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuipl u cxembl: «ONHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIHY,
«baxrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHil», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEEe CTpPOEHHME HACEKOMbIX», «TKaHU pacTEeHHII»,
«KopueBwie cuctembr», «Ctpoenue ctebns», «CTpoeHHWe ITUCTOBOM ITUTACTHHKWY», «TKaHU
XKUBOTHBIX», «Ckener 4yemoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «Msbimeynas cucremay,
«BplienurenpHas cucremMa», «OHIOKpUHHAsA cucrema», «CTpoeHue MbIunb», «MMMyHHATET?,
«KumeunonosnoctHele», «Cxema nUTaHUus pacTeHHiD», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE JT0KIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHass cuctrema msrymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHasg cucrema nTuny, «HepBHas cucTtemMa MIIEKONMUTAKOLIUX,
«HepBHas cuctema denoBekay, «Pediaexcey.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKpOIpenapaThl OJHOKIETOUYHBIX OPraHHU3MOB,
MHUKpOIpenapaTsl TKaHei, paKOBHUHbBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, KUBbIE
9K3EMILISIPhl KOMHATHBIX PAaCTeHH, repoapiil pacTeHUN pa3HbIX OTAENOB, BJIaKHbIE IPerapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
obopynoBaHue s JAEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOTO MHUTaHUS PACTECHUH,
pacieryieHus Kpaxmaia u OelKoB TMoj JeHCTBUEM (EepMEHTOB, 00OpyAOBaHUE s
JEMOHCTPALIMK OIBITOB IO M3MEPEHHIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3MA JbIXaTEIbHbIX
JBUKEHUM, MOJEIIN FOJIOBHOTO MO3ra PAa3JIMUHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yuyeHue TkaHEll pacTEHUI.

JlabopaTopHas padora «/3yuyeHue TKaHel KUBOTHBIX).

JlabopaTopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasMHoOKeHHMe U Pa3BUTHE OPTraHU3MOB

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe (BKIIoYas BEreTaTUBHOE) U MOJI0Boe. Busl
0€ecIoI0ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craaun Meio3sa.
[ToBenenune xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMpici Meiio3a U MOJIOBOTO
npouecca. Meo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpemzaponpimieBoe  passutue. ['ameroreHe3 y KUBOTHBIX. [losioBbIE  Kenesbl.
OOpa3oBaHue U pa3BUTHE TOJOBBIX KJIETOK. CrmepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnonoTBOpeHHe M AMOPUOHANBHOE Pa3BUTHE JKUBOTHBIX. CmOCOOBI OIIOIOTBOPEHUS:
HapyXHO€, BHyTpeHHee. [laprenorenes.



WNupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenez — o0na u3 2naguwvix npodiem sambpuonocuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaun >MOpHOTEHE3a ) KUBOTHBIX (Ha MpUMeEpe JIATYIKN). Jpobiaenue.
Tunbr npobnenust. [Jemepmunuposannoe u HeoepmMuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTH IPOOJICHUS MIICKOTUTAIONMINX. 3apOJIBIIIEBbIC JUCTKUA (TacTPYIISLN).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANbHAS MHAYKUIMS). 3akiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3yJbTal HWEpPapXU4eCKUX B3aUMOJCHWCTBUM TIeHOB. BimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPY)KAIOILIEH CPEIBI.

Poct u pasBurue xuBOTHbIX. llocTamOpuonaneHbli nepuon. IlpsmMoe u Hempsimoe
pasButHe. PasButHe ¢ Meramopdo30oM y OECIO3BOHOYHBIX W IMO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B MPUPOJE.
Tunsel pocta >XKUBOTHBIX. DaKTOpPbl pEryaslUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uenoBeka. llepnonbl OHTOreHesza yesoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

Pa3smHokenne u paszButue pacteHuil. I'ametodur m cnopodut. Meiio3 B KHU3HEHHOM
nukie pacreruii. OOpa3oBaHuWe CrHoOp B Tpoiecce Menosa. ['ameroreHes y pacTeHUH.
OIioI0TBOpEHNE H PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIJIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PeryJIsIui OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuipl u cxembl: «BereratuBHOE pa3MHOXKeHUE», « TUIBI OECMONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHUEKICTKH U CIEpPMaTO30UIa»,
«OcHOBHBIE CcTaguu OHTOTeHe3a», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3Butue capanum», «Pa3zBuUTHe JATYIIKWY, «/[BOIHOE OTUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpO€HHE CEMSH OJHOJOJIBHBIX U ABYJIOJBHBIX PAaCTeHUI», «KM3HEHHBIA LMK
MOPCKOM  KamycTbl», <OKM3HEHHBIH 1MKI MXa», <OKM3HEHHBIH UUKI MaloOpPOTHUKAY,
«OKW3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIpenaparhl SMIeKIETOK U CIIEpPMaTO30110B,
MoJienb «L{UKT pa3BUTHUS JATYIIKIY.

JlaGopatopHass paGora «l3ydyeHue CTpPOEHHUsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckass padora «BblsBlIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH H MI3MEHYHMBOCTH OPraHN3MOB

HcTtopust cTaHOBIIEHUS W Pa3BUTHS T'€HETHUKU Kak Hayku. PabGotel I'. Menpens, I'. ne
@puza, T. Moprana. Posib oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUM TeHeTuku. Paborsr H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodgeera-Pecosckoro.

OCHOBHBIE T€HETHUUYECKUE TOHITHUSI U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJUIEIbHBIE
T€Hbl, AJIbTEPHATUBHbIE NPHU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MpPHU3HAK, TOMO3UIOTa,
reTepo3UroTa, YUCTasl JIMHUS, THOpHUIbL, reHoTHr, (peHoTun. OCHOBHBIE METOJ/bl T€HETHKH:
rUOPUIOJIOTMUECKUH, TUTOTOTUYECKUNA, MOJIEKYIIIPHO-T€HETUUECKHUH.

JdeMoHcTpanuu



[Hoptpersl: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benoszepckuii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuiet 1 cxeMbl: «MeTOIbI TeHETHKIY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopHas padora «/lpo3oduina kak 00bEKT reHeTUYECKUX UCCIIEOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBplii 3akoH MeHAens — 3aKOH €IMHOO0Opa3us
ruOpuaoB nepBoro nokojenus. [IpaBuno nomuHmpoBanus. Bropoi 3akoH Menaenss — 3aKoH
paciuernieHus npusHakoB. LluTonornueckre 0CHOBbI MOHOTMOPUIHOIO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.

AHammzupyromiee  ckpeuuBanue.  [I[poMeXyTOYHBIM ~ XapakTep  HAcJEJOBaHMS.
Pacmienienne npru3HaKoB PU HETIOJTHOM JOMUHHUPOBAHUU.

HurubpunHoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO
HacJieJ0OBaHUs Npu3HaKoB. L{uTonornyeckre 0CHOBBI JUTHOPUTHOTO CKPELIMBAHUS.

Cuemiennoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuemienHoe Hacae10BaHue
I€HOB, HAPYILLICHHE CLEIUICHHUS MEXYy TeHaMu. XpOMOCOMHas TEOPUs HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHHs Ioja. AyTOCOMBI U IOJIOBBIE
XpoMOcOMBI. ['OMOramMeTHsIi W reTeporaMeTHblil moj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoOB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. [lneloTponvsi — MHOMXECTBEHHOE [EWCTBUE TEHA.
MHOKECTBEHHBIM ajuien3M. B3auMoJelicTBUE HEaUIeNbHBIX TeHOB. KoMIJIeMeHTapHOCTb.
Onucras. [losmMmepus.

['eHeTMYECKMIT KOHTPOJIb DPa3BUTHUsI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(U3MOJOTMYECKUX TPOLECCOB, TMOBEACHHUS M KOTHUTHBHBIX (QyHKUMNA. ['eHeTnueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — Mapa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHueckne acreKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nHpopManuu B
MTOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «IlepBblii 1 BTOpol 3akoHBI MeHpaens», « TpeTuit 3akoH MeHuemns»,
«AHanu3upymllee ckpeuupanue», «HenonHnoe nomuHrpoBanue», «CLEIIEHHOE HAacIeq0BaHue
MIPU3HAKOB y Ipo30duibl», «I'eneTuka nonay, «Kapuorumn yenoseka», «Kapuotun n1po3odussy»,
«Kapuotun ntuis», «MHOKECTBEHHBIN ajienn3M», «B3auMoaeiicTBrue reHoB.

O6opynoBaHue: MOAENb AJS JAEMOHCTPAllMU 3aKOHOB €JMHO00pa3us ruOpHa0B MEPBOTro
MOKOJICHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIENb JUISl JEMOHCTPALIMH CLUEIIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnuyeckass padora «V3ydyeHue pe3ylnbTaTOB MOHOTHOPHUIIHOTO CKpEHIMBAHUS Y
JPO30(UITBI».

IIpakTnyeckass padora «M3ydeHue pe3ylabTaTOB AUTHOPUTHOTO CKPEIIMBAHUS Y
IPpO30(UITBD.

Tema 13. 3akoHOMEpHOCTH H3MEHYMBOCTH

BaumopneiictBue reHotuna u cpeapl npu ¢GopmupoBaHuu (eHotumna. 3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NpPHU3HAKWM. BuUIbl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHA.

MonudukanronHas U3MeHYUBOCTh. Ponib cpeapl B opmupoBaHuu MOIUGUKAIMOHHON
n3MeHunBOCTH. HopMa peakuuu mpu3Haka. BapualinoHHBIA psii M BapuanmoHHas kpuBas (B.
Horanucen). CBoiicTBa MOU(PUKAITMOHHON H3MEHYMBOCTH.



T'enoTunnyeckas wu3MeHUYUBOCThL. CBOWCTBA T'E€HOTUIIMYECKOH HM3MEHUYMBOCTA. BUIbI
TeHOTUITNYCCKON U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTal[MOHHAS.

KomMOuHaTiBHAas M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3HooOpas3us
B IIpeJeNax OJHOIO BUAA.

MyranonHasi M3MEHYUBOCTh. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIC, TE€HOMHEIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIE MYyTallMd. SpepHbIE W LMUTOIIA3MATHUYECKHE MYTallUH.
Comarnueckre W TMOJOBbIe MyTanuu. [IpuynHBl BOSHUKHOBEHMSI MyTanuid. MyTareHbl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOIMYECKHUX
psanoB B HacienactBeHHoW wuzMeHuuBoctu (H.M. BaBunoB). BuesnepHass HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopos 6 HAcie008aHuu U
USBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB V) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuubl u cxembl: «Bumgsl u3MeHUMBOCTHY, «MoaudukanmoHHas H3MEHYHUBOCTHY,
«KomOmHaTUBHAasT ~ M3MEHUYMBOCTBY,  «Meio3y,  «OmnomoTrBopeHuey,  «l eHeTHUecKue
3a00JieBaHUs YelloBeKay, «Buabl myTanuii».

OGopynoBaHue: JKMBBIE U TepOapHbIC SK3EMIUIIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) )KUBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnas  padora «MccnegoBaHue  3aKOHOMEPHOCTEH  MOIU(DUKAITHOHHOM
W3MEHUYHMBOCTH. [locTpoeHne BapHaIllMOHHOTO psA/ia U BApUAIIMOHHON KPUBOW.

IIpakTHyeckasi padora «Mytaruu y 1po30¢huibsl (Ha TOTOBBIX MUKpPOIIpENaparax)y.

Tema 14. I'eHeTUKA YeJi0BeKa

Kaprnotun uenoBeka. MexayHapoaHass OporpaMMa HCCIEIOBAHMS TI'€HOMA 4YeJIOBEKa.
MeToibl U3yueHUsI TEHETUKU YEJIOBEKa: MeHeallOTMYeCcKui, OIM3HEIOBbIN, TUTOreHETUYECKH,
MOMYJIALIMOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-TeHeTnYeckuil. COBpPEMEHHOE OIpeaesiCHre
TFE€HOTHIIA: IOJJHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomounpto [11P-
aHanuza. HacnencrBennsie 3a00s1eBaHus yesloBeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
bosiesnn ¢ HacmeaCTBEHHOM MpPEApaclosOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONM TI'€HETUKH B
MPEeIOTBPAIlEHUN U JICUEHWU TEeHETHMUYECKUX 3a00JieBaHU 4YelloBeKa. MeauKOo-TeHEeTHYEeCKOoe
KOHCY/bTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTUUYECKUE aCIIEKThI
UCCIIeIOBaHUI B 00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (GakTOppl MOBHIIEHHON YYBCTBUTEIBHOCTH uelIOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYXarolled cpeabl. ['eHeThueckas MpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdeMoHcTpanun

Tabmuipr u cxemsl: «Kapuotun udenoBekay, «MeToapl MU3y4eHHUsS] TEHETUKH YEJIOBEKay,
«['eneTnueckue 3a00eBaHUs YETIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJAOCIOBHOM».

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukanuss ¥ celekius. 3apoXACHUE CEJNeKIUU W JoMmecTukauuu. Yuenue H. N.
BasuinoBa o LleHTpax mpoucxoxkaeHus U MHOrooOpa3us KylIbTYpPHBIX pacTeHui. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd U mnopoa KUBOTHbIX. CopT, mopoja, MmWTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAAOB B HacineAcTBeHHON m3MmeHunBoctu H. WM. BaBunona, ero 3Hauenue ajis
CENEKIIMOHHOM pabOTHI.

Mertoap! ceneKunoHHOM paboThl. VickyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUIYaTbHBIN.
Dranbkl KOMOWHAIMOHHON ceneknuu. VcmpiTanue mpou3BoauTeNe mo motoMcTBy. OTOOp MO



TEHOTHITY C MOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP 10 TEHOTHUITY C IOMOIIBIO aHAIIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PaauanuonHbli u
XMUMUYECKUH MyTareHe3 Kak MCTOYHUK MYyTalud Yy KyJIbTYPHBIX (OpM OpraHu3MoB.
Hcnonp3oBaHWe TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHBIX JIHK mns
ITOJTY4YEHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[lonyuenune mnonumuionnoB. BuyrpuBuaoBas rulOpuansauus. biauzkopoacTBeHHOE
CKpelllMBaHKe, WX UHOpuauHT. HepoacTBeHHOE ckpeluBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuaM3anus.
[Ipeomonenne Oecrionusi MEXBUAOBBIX THOPHIOB. JIOCTMIKEHHS CENEKIUU PpACTeHUH W
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U HM3yYEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUH U MX JIUKHUX
poanyen s co3aHusl HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudyecKUMU pecypcamu CelbCKOX03AUCTEEHHBIX U NPOMbICI08bIX
HCUBOMHBIX 8 YEJIAX VAYUULEHUS] CYWEeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCTIe008aAHUL, Nepedosblx udei u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpauuu

[Toptpetsr: H. M. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, I1. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEACTBEHHON W3MEHYMBOCTH», «METOMBI CENEeKIUn»,
«Otnanénnas rudpuauzamnusy», «MyrareHes».

JlaGoparopHasi padora «/3ydyeHHne COPTOB KyJIbTYPHBIX PACTEHUW W MOPOJ JTOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBHBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CEJIEKIIMM PAaCTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHOI0TUsl U CHHTeTHYeCKasi 0010 U

OOBbeKThbI, HCIOJIb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE M TKaHEBBIE KYIbTYpHI,
MUKpPOOPIraHU3Mbl, HUX XapaKTepucTUKa. TpaaulvoHHAas OHOTEXHOJIOTHS: XJeOorneueHue,
MOJIy4Ye€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJETUE. Mukpoouonorudeckuii cuate3. OObeKThbI
MUKpPOOHOIOTHUECKUX TexHojorui. [Ipon3BoacTBo 6enka, aMUHOKHUCIOT U BUTAMHUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS WU
KOHCTPYMPOBAHMS TEHOMOB C LEJbI0 MOJYYEHUsI OPraHU3MOB U X KOMIIOHEHTOB, COJIEp KallluX
HE BCTpeyaronfecs B mpupojie OMOCUHTETUUYECKHE MYTH.

Knerounas umHxkeHepus. MeToabl KyJIbTypbl KJIETOK M TKaHEW PAacTEHUN M JKUBOTHBIX.
Kpuobanku. Comaruyeckas rubpuau3anuss U coMaTHyeckuil smOpuoreHes. Mcmosib3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. llonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aumumen 6 meouyutre. VICKyCCTBEHHOE OIIOJ0TBOPEHHE.
PexkoHCTpyKIMsl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonoeuu 0300poeienus, KyIbMUGUPOBAHUSL U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOcOMHas M T'eHHas MHKeHepHs. VICKycCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexomOunantHbeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCIIEKTUBBI



XpOMOCOMHOM M TE€HHOM HWH)XXEHEPUHU. OKOJOTMYECKHME U ATUYECKUE MPOOJEeMbl T'€HHOMU
UHXEHEPUU.

Memununckue ouotexnonorun. [loctrenomHuas mudpoast meaununa. [TI[P-nmuarnocTrka.
MeTaboa0MHBIN aHATN3, TCHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA JUISl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIEeTOK. TapretHass Ttepanus paka. 3D-
OvoumkeHepusi s pa3paboTku  (QpyHIAMEHTAIbHBIX OCHOB MEAUIUHCKUX TEXHOJOTHIA,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHUHIAa U
ckadonauHTa VI peHIeHNs 3a7a4 MePCOHATM3UPOBAHHON METUIIHHBL.

Co3maHne BEKTOPHBIX BAaKIMH C IEIbI0 OOecreYeHuss KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJNEKYISPHBIX MeXaHU3MOB (yHKIuoHupoBanus PHK-
COJIep’KaliX BUPYCOB, BBI3BIBAIOIIMX 0CO00 ONACHbIE 3a00JI€BAaHMUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmupr u cxembl:  «Vcrmonap3oBaHME  MHMKPOOPraHW3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHEpHs», «I €HHAss HHKEHEPUSI.

JladopaTopHas pa6ora «/3ydyeHne 00bEeKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «IlomydyeHne MOJIOYHOKHCIBIX IPOIYKTOBY.

IKekypenst «buoTexHosorus — BaxKHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHUECKOE MPOU3BOACTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJIOTUH

OpomonronHas Teopusi Y. [Japsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4Has nearenbHocTh Y. JlapBuHa.

JBwkymue cunbl 9SBoionuu  BugoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH
Pa3MHOXEHHsSI OPTraHHW3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, OOphba 3a CyIIlecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltpansHas Teopus 3BOJIIOIUH.
CoBpeMeHHas BOMIOIMOHHAS OWoJIoTHA. 3HAaYEHHE HBOJIIOIMOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

IToptpetsr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosse, Y.
Hapsun, C. C. Yerepukon, U. U. IlImaneraysen, /. Xonnein, . K. benses.

Tabmumer u cxembl: «Cucrema xuBoit npupoasl (mo K. Jlunuero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUSA MPHUCIIOCOONCHUN Yy pacTeHUl u
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®opmbl 060prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoapl qJOMAaIIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBumy)», «Cxema COOTHOIICHHS IBIKYIIUX CHJ 3BOJIONUNY», «OCHOBHBIE
MOJIOKEHUS CHHTETUUECKOW TEOPHH 3BOJIIOLIMN.

Tema 2. Muxkpo3dBoaonus 1 e¢ pe3yJbTaThl

[lonmynauus Kak sneMeHTapHas eauHuua 3BoOUUMU. COBpPEMEHHBIE METOJIbl OLICHKU
TeHETUYECKOTO pa3HOOOpa3us U CTPYKTYpbI nomyisiuil. U3meHeHne reHoGoHaa MOMYNSIMHA KaK
3JIEMEHTApHOE 3BOJIIOIIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jlx. Xapau, B.
BaiinGepra.

DOnemeHTapHbie (aKTOpPhl (ABIKYIINE CHIJIBI) DBOMIONMHA. MYyTallMOHHBINA TpoIiecc.
KoMOunaTtiBHas w3MeHUYMBOCTH. Jlpeiid reHoB — ciydaifHble HEHampaBlIeHHbIE W3MEHEHUs
4acToT aened B momymsanusx. D¢pdeKkT ocHoBaTens. Igpgexm OYymvlIOUHO2O 20PIbIUUKA.



CHuoiceHue ceHemuuecko2o pazHoodpaszusn: npuyumsl u cireocmeus. Ilpossnenue 3¢ gexma
opeligha 2eno8 6 Oonvwux u Manelx nonyaayuax. Murpamun. M30msMmMs  TOMYNSAIWR:
reorpaduueckas (IpoCcTpaHCTBEHHAs), OMOJIoTHYecKast (PEPOyKTUBHAS).

EcrecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomonnd. POopMbl €CTECTBEHHOTO
oTOOpa: NBWXKYIIWH, CTaOMIU3UPYIOMIUN, pa3pbiBaronuil (nu3pyntuBHeiii). lonoBoit oTbop.
Bo3HUKHOBEHNE U HBOJIIOLUS COLIMATIBLHOIO OBEAECHUS KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHUKPOAIBOIIONHMHA. BO3HUKHOBEHHE
npucrocobaeHnii y opranu3zmMoB. Apomopdo3ssl n uanoaganrtanun. [lpumepsr npucnocoOnenuit
y OpraHm3MoB: MOpQoJoruyeckre, Q(U3NOJOTHYECKHe, OWOXUMHYECKHE, MOBEICHUECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOLMH.
M3onsiimst — wmroueBoit  (aktop BumooOpazoBanus. Ilyth u cmocoObl BHI000pa30BaHUA:
ajutonatpuyeckoe (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumutonan3anust, rudpuanzanus). JJIuTenbHOCTh SBOIIOIMOHHBIX POIIECCOB.

Mexann3mbl popMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp oBomOMOHHON Ouonoruu B pa3pabOTKE HAyyHBIX METOJOB COXPAaHEHHUS
O6uopaszHooOpaszus. MHUKpOIBOMIONMUS U KOIBOJIOIUS MAapa3uTOB M HUX X035ieB. MeXaHU3MBI
(hopMupOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpauuu

[Toptpertsr: C. C. UeTBepukos, O. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomynsnuoHHast CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBWKyImme CHIIBI  DBOJIIOIHIY,
«IKOJOTUYECKasT H3O0JISIIUS TOMYJSITUN  ceBaHCKo (openm», «['eorpaduueckas W30AIUS
JUCTBEHHUIIbl CUOMPCKON M JTIMCTBEHHUIIBI Jaypckoit», «[lomyisiuoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «(Cxema JeiCTBUS eCTeCTBEHHOro oTOopa», «®Popmbel OOpnObI 3a
CyIIECTBOBaHHE, «MHayCcTpUaTbHBIH MEJTaHU3M, «KuBblie HCKOIAEMbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemymnpexnaromas oKpacka MKHUBOTHBIXY,
«Dusnonoruueckue agantanuny, «IIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buga», «Bunpbl-gBoliHukm», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHHe TPEX  BHUJOB  JIAHJBIIICHY,
«DKoJIoTHYeCKOe BHUI000pa3oBaHue BUAOB cuHHUL, «[lomummounsr pactenuii», «KamyctHo-
peneyHbId THOPUIY.

O6opynoBanue: repOapuu pacTeHUN, KOJUJICKIMU HACEKOMBIX, Yydea MTHUIl U 3Beped ¢
MpUMepaMu Pa3IUYHBIX MPUCIIOCOONCHUMN, Yydena NTHI U 3BEpei pasHbIX BUIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMYHBIMH CIIOCOOaMHU.

JlabopaTopHasi pa6ora «BblsiBIeHHE U3MEHYUBOCTH Y 0COO€H OJTHOTO BUAAY.

JlabopaTopuass pabora «lIpucnocoOneHusi OpraHu3sMOB M HMX OTHOCHUTEIbHAS
11e71eco00pa3HOCTh.

JlaGopatopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpossosonusi H €€ pe3yJbTaThl

Metoipl u3ydeHns: MakpodIBosronMHy. [laneonTonornueckre MeToAbl U3y4EHHUS IBOJIIOLIHH.
Ilepexoanbie GopMbl U HUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckne Mmeronpl u3ydeHus sBomonud. CpaBHeHue ¢Guopbl M (QayHbI
MaTepUKOB 1 OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl M3YUYEHHUS SBOJIIOLHUU.
I'enernueckne MeEXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
I'omosornuHele ¥ aHaJOrMYHbIE OpraHbl. PyinMeHTapHble Opranbl U aTaBU3Mbl. MoeKymIspHoO-



IeHETHYECKHEe, OHOXMMHUYECKHEe ¥  MaTeMaTHYeCKHEe METOJbl HM3Y4YEHHUS  SBOJIOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTallUM U 3BOJIIOLISI TEHOMOB.

OOmue 3akoHOMEpHOCTH  (TpaBwWia) ABOJMOUUHU. [Ipunyun  cmenvl  QyHKYuULL.
HeoOpatumocTs 3BotoIMU. AfanTuBHas paavanus. HepaBHOMEPHOCTh TEMIIOB HBOJIOIHH.

JdeMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkeins.

Tabmuier 1 cxeMbl: «OUITOTCHETUYCCKUI PsI JIOMIATN, «APXEONTEPUKCY, «3BEPO3yObIe
amepel», «Crerouedansy, «Punnodpursy, «CeMeHHbIE MAaOpOTHUKMY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUSL  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE M  AHAJIOTMYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa W HIMMIIaH3e», «l1aBHBIE
HaIpaBJIEHUs BOJIIOLUNY, «OO0LIMEe 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6GopynoBaHue: KOJUICKIIUH, TepOapuu, MYJSKU HCKOMAEMBIX OCTAaTKOB OPraHWU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMiie

Hayunble rumorte3bl NpOUCXOXKIEHUS >KM3HM Ha 3emie. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XU3HU (KpealoHu3M). ['Mmore3a moCTOSIHHOTO
CaMO03apOK/JICHUs KU3HU U €€ onposepxkeHne onbitamu . Penn, JI. Cnamtannanm, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muimnepa u I'. FOpu. OOpazoBanue monmmepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoteza «vmupa PHK» V. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnun u wmeroapl e€ wusyueHus. lckomaemble OpraHu4eckue OCTAaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTenbHAasE U a0COJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbl, IEPUOIBI, FTOXH.

Havanpublie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronuss Metabonusma. BosHukHOBeHHe mepBbIX SKocucTeM. CoBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (cuMOuOreHe3). DBOJIOIHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOLMH BBICIIUX pacTeHui. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrennii Ha cymy. llosBieHHMe CHOpPOBBIX PACTEHHMH M 3aBOEBAHME MMM CYLIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tambl 3BOJIOIMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOp0BbIE
KHUBOTHBIE. J)KH3HB B Bojie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.
ITpoucxoxxaenne miiekonuraromux M nrul. [Ipunnun xioyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMU U T03BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U NIepHoJaM: apXel, MPoTepo30M, ANe0301, ME3030H,
KaifHo30M. OOmas XapakTepuCTHKa KIMMara W TreoJormyeckux mnpoueccoB. llosBieHue u



pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMmochepsl.

MaccoBble BbIMUpaHMsI — IKOJIOTMYECKUE KpU3MCHI Ipouuioro. IlpuunHel U cienctBus
MacCOBBIX BbIMUpaHUN. COBPEMEHHBIH SKOJIOTHUECKUI Kpu3HC, ero ocobenHoctu. IIpobnema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHass cCUCTeMa OpPraHMYecKoro mMupa. [IpuHIUIBL KiIaccu(UKAIMH OPraHU3MOB.
OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Peu, JI. Cnamnanuanu, JI. [actep, U. Y. Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa o u3ydeHHIo
camo3apoxkieHust xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHuyeckoit
sBosoMKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM HBOJIIOLUNY,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTEM cuUMOuoreHe3za», «Cucrema >KHUBOW MPUPOJBD,
«Ctpoenune  Bupyca», «Apomopdo3sl  pacteHuit», «Punnodute», «OTHOKIECTOYHBIC
BOJIOpOCINY, «MHOTrOKIETOYHbIE BoAOpocany, «Mxwuy», «llanopotHukn», «l o0I0CEMEHHBIE
pactenus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS JKUBOTHOIO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llnockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «IIpecmbikaronuecs», «lItunpn,
«Mnekonuratroniuey, «Pa3BuTue JKHM3HM B apxeuckod ape», «Pa3zBurHe KU3HM B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HM B TMANE030MCKONM 3pe», «Pa3BuTHE KU3HU B
ME€30301CKON 3pe», «Pa3BuTme XKWU3HM B KaillHO30MCKOM 3pe», «CoBpeMeHHas cucTema
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuud pacTeHUN pa3TUYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HWIJIOKOKHMX, CKEIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yydeia MTHUIl M 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

BupryanbHas JjgadoparopHasi padora «MojaenupoBanue onbiToB Muuiepa—tOpu 1o
M3Y4YEeHHIO a0MOTEHHOTO CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydyeHue U ONHCAaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckass padora «M3yuyeHue ocoOEHHOCTEH CTPOSHUS PpACTEHUH pPa3HBIX
OTJICJIOBY.

IIpakTnyeckas padora «/3ydenne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOT UH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM YeJIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBo uenoBeka ¢ JKMBOTHBIMH. (CHCTEMAaTHUECKOE TIIOJIOXKEHHE  YEJIOBEKa.
CBujerenbcTBa CXOJACTBAa 4YEJIOBEKa C HKUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OJIOrHUYECKHE,
sMOpuoioruyeckue, (HU3noJIOro-OMOXUMUYECKUe, NoBeJeHYeckre. OTIWYMs YeloBeKa OT
AKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra 1 BTOPOH CUTHAJIbHON CUCTEMBI.

JBwxyme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANIbHBIE.
CooTHolIeHre OUOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaUHU aHTpornoreHe3a. PanHue uyenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIbI)
U paHHUE MOHTU/IBI — O0IIMe MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JII0JeH. ABCTPATIONUTEKH —
JBYHOTHE MpEeAKH Jroaed. YenoBek yMenblid, IEpBbIE M3TOTOBJIECHMS OpyAui Tpyna. Uenosek



MPSIMOXOIAIINN U TIEPBBIA BBIXOJ JIto/eH 3a mpenensl Adpuku. YenoBek reidaenb0eprckuii —
o0mmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeloBeK HeaHJepTalbCKui
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEeK, 0CBOSHHE KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTrnka u nmajaeoreHOMHUKA.

DBOMIONUS COBPEMEHHOTO uesioBeKa. ECTeCTBeHHBIH OTOOp B MOMYMSAIMSIX YEIOBEKA.
MyraunoHHbIH npouece U noauMophusM. [lonynsinroHHBIE BOJIHBL, Apei] reHoB, MUTpaAIS U
«3(hdeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonsatue o pace. bosnbiime packl: eBporneouaHast (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHuss 4yeloBeka 1o 1aHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  YeloBeKa K  pa3HbIM  YCIOBUSAM
OKpyXarolei cpensl. BiausiHue reorpaduueckoit cpenasl u apeiida reHoB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciuruinHapabie METOAbl B (U3MUecKo  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHAA ~ aHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTUS ~ YEJNOBEYECKUX  MOMYJSALUM.
buocounaneHple  uccieqoBaHMsS — HpUPOAbI  YenoBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmuupt u  cxembl: «MeTOapl  aHTPOMOJIOTUM», <« OJOBHOW MO3T 4YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeNneT 4YeloBeKa U CKeJleT IIUMIaH3e», «PylIuMeHThl u
aTaBU3MbL», «JIBIDKyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpanonureky», «HeaoBek ymenbliy, «HelnoBek npsaMOXOAsIIniy, «/eHUCOBCKUI YEI0BEK»
«Heannepranpub», «KpoManboHUB», «lIpeaku uemoBeka», «ITalbl 3BOJIOINUUA YEIOBEKA,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHEJIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
YyeroBeka, penpoaykuuu (potorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH MPOUCXOKACHUS YesloBeKa, (oTtorpaduu HaXoJ0K UCKOTAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelIOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

JladbopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 5K0JIOrHUECKUX aanTalyid 4YeJTOBEKay.

Tema 6. Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawouieil cpeaou

3apoxkJieHue U pasBuTHE dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymwse, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosnorun. [loneBbie HaOmOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoenupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKpYKaIOILIEH Cpebl: JTOKAIbHBIN,
PETrHOHANBHBIN U TI00aIbHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€il uenoBeuecTBa C NpupoAod. DopmMHpOBaHME DKOJOTMYECKOW KYJIBTYpHl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuier u cxeMmbl: «Pa3nensr sxonorum», «MeToasl 3KojIorum», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas pa6ora «/3yyeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl u cpea 0OMTaHUA

Okonorndeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB:  abumoTWyeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JeUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TomepaHTHOCTh. DBPUOHUOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMHIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHAJIbHASI pOJib cBeTa. DOTONEPHOIU3M.

Temneparypa kak skosnorudeckuid Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosorumyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuid Mo OTHOIIEHWIO K Boje. IIpucnocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMsl OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAas, TIIyOMHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpell OOuTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HH.

XKuzuennsie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. JKusHeHHBIE (HOPMBI
pacTeHui: AepeBbs, KYCTapHHMKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TPABBI.
JKusnennsie (OpMBI IKHUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTPOCHHS B 00pa3a )KU3HU.

buotnueckne  dakTopbl. Buapl OHOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHITHUS,
XMUIHUYECTBO, CUMOMO3 U ero ¢Gopmel. [lapazutusm, koomeparus, MyTyaiu3M, KOMMEHCAIU3M
(KkBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBUS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHIA IS CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «JKoioruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aTalTallii >XKUBOTHBIX», «Cpeapl OOUTaHHS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHbie (GOpMbI pacTeHHI», «Ku3HeHHbIE (OPMBI JKUBOTHBIX,
«IKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuranusy,
«XuuraunuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanusm».

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pa3NUYHBIX  JKOJOTMYECKUX  (aKTOpOB, TIepObapuM  CBETOJIIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHHUH, CBETOIIOOMBBIC, TEHEIIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu W KOJUIEKIIMM TEIUIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuil, dYy4yena MNTUI WU 3Beped, repOapuu pacTeHHUH, OTHOCIIIUXCA K TUrpoduTam,
KcepopuTaMm, Me30(puUTaM, KOMHATHbIE pAacT€HHUs MJAaHHBIX TPYNIN, KOJUIEKIMH KUBOTHBIX,
oOHuTaIUX B Pa3HbIX CpeAax, repOapuu M KOJUIEKIUU PACTEHUI M KUBOTHBIX, 00JIaAarOLINX
yepTaMHd MPUCHOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSM YCIOBUH JKU3HH, TepOapuu u
KOJUIEKIIUM DPACTEHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKIUU KHUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHasi padora «BblsiBieHHe IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.



JlabopaTopHasi padora «BpIsBICHHE TPHUCIIOCOONICHUN OPraHU3MOB K  BIIHSIHHIO
TEeMIIepaTyphI».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUN W3 PAa3HBIX MECT
0oOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEPUCTUKH Tomyssiuuu. [lomynsius kak OMoJIOTHYecKass CHCTEMa.
Pons HeomHOpoaHOCTH cpenbl, ¢u3nueckux OapbepoB U OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMHPOBaHHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI OMYJIsiiuii. OCHOBHBIC TTOKA3aTEIIH MOTTYJISIIHHA:
YHCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIHSL.

DkoJiorrueckas CTpykrypa mnomyisiuuu. OIleHKa YUCICHHOCTH NOMmyisiiuu. JluHamuka
MOMYJISAIMK U €€ PEeryNsius. bBuoTHdeckuii moTeHIran nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonyssiiuu. KpuBele pocTa uuciaeHHOCTH mnonyiasuuu. KpuBble BbDKHMBaHMs. Perymsimus
YUCJICHHOCTH TOMYJSALIUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitne 00 »skojormueckoi Huie Bujaa. Mecrooburanue. MHoromepHas MoOJIENb
skonornyeckod Humm JIx.M. XarunHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema momymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHH.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTPAIMA JKUBOTHBIX. bHOJOTHYECKHe WHBa3UHU
Yy)KEPOIHBIX BUIOB.

JdemoHcTpauuu

[Toptpert: Jdx. M. XaTuuHCOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIumn», «IIpocTpancTBeHHas
CTpPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHMs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMamm», «Mopenb skosiornyeckoi Humum JIx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuy pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[Ipucrnoco6iieHnsi ceMsiH paCTeHUI K pacCeICHUIO».

Tema 9. Iko0J10rHA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mami B
OHOILIEHO3E.

Okocucrema kak otTkpeitasg cuctema (A. JIx. Tencnum). DyHKIUOHANbHBIE OJIOKU
OpraHU3MOB B SKOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Aduotuyeckue 00K IKocucTeM. [I0UBBI U WIIBI B DKOCHUCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMYECKUE MUPAMU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHUU. [lepBUYHBIE M BTOPUYHBIE CYKIIECCHU U HX
MPUYMHBL.  AHTPOTNOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOOIIecTBO.
buopa3nooOpasue 1 mosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHos8.
DKrocucmemvl mynop, 1ecos, cmenetl, nyCcmoviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuua wmexnay
AQHTPOTNOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMHU.



Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunanTponuzanusi ropoAckoi ¢ayHbsl. buonormueckoe W XO3SHCTBEHHOE 3HAYEHUE
arposKOCHUCTEM U yPOOIKOCHCTEM.

3aKkOHOMEpPHOCTH  (POPMHUPOBAHMSI ~ OCHOBHBIX  B3aUMOJICWUCTBUI  OpraHM3MOB B
aKocucTeMax. Poab kackaonozo s¢gexma u 6u008-30uhuramopos (Kiouesvix 6udos) 8
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPTUM W  BEIIECTB MEXKIY CMEKHBIMU
SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYISLMA W 3KOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3JCHCTBUM.

Mexanusmbl  8030eticmeus  3a2psA3HeHUll  PA3HbIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuips! u cxembl: «CTpykTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMNbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B o3kocucreMey», «llenn nuTaHus (macTOuuHas, JETPUTHAs)»,
«DKoJIoTHYeCcKasi MUpaMUJIa Yncem», « IKoJorudyeckas mupaMmua Ouomaccb, «IKOJIOrHYecKas
nupamuaa sHepruny», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BoccTanoBineHue
Jleca Toclie Moxapay», «IKOCHCTEMa 03epa», «ATpoleHo3», «KpyroBopoT BEmIeCTB U MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

O6opynoBanue: repdapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Uydesia NMTHIl U 3BEPEi,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUHN, aKBapUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypooIKOCHCTEMBD».

JlabopaTopHas pabora «/3ydyeHue pazHooOpa3us MEJIKUX MOYBEHHBIX WICHUCTOHOTHUX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypeHusi «IKCKypcUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03ep0, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpodKoCcUcTeMy (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0oyiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAa
KW3Hb. PazBuTHe npencrasinenuii o onochepe B Tpynax 3. 3rocca. Yuenue B. 1. BepHaackoro o
ounocdepe. Obmactu 6uochepsr u e€ coctas. KuBoe BemecTBo Onochepsl U ero GyHKINUH.

3aKOHOMEPHOCTH cyiecTBoBaHUs Onochepsl. OcodenHocTu Ouocdepsl kKak riodanbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUuHOCTE sBNEHUN B Onocdepe.

3onanbHOCTh OHOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYILIU: TYHJPA, XBOMHbBIE
Jieca, CMellaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpBA. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OHOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIIEHKAa HX PECYpCHOrO TIOTEHIHala H
o6rochepHbIX QyHKIHH.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuet u cxeMbl: «I['eochepst 3emnn», «KpyroBopot azota B mpupoae», «KpyroBopot
yriepoja B npupojie», «KpyropopoT kuciaopoaa B npupojie», «KpyroBopor Bojibl B IpUpoAe»,
«OcHoBHBIE Ouombl cymm», «Knumatuueckue mosca 3emnu», «TyHmpa», «Taiiray,
«Cmemanneiii  jec», «lllupokonuctBennbiit jec», «Cremb», «CaBanHHay, «IlycThIHY,
«Tponmyeckuii ecy.



O6opynoBanue: repOapuu pacTCHU Pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKalomias cpeaa

DKOJIOTUYECKHE KPU3WCHl W WX NpU4YuHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. Oxpana
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kiumara.

AHTpPOIIOTEHHOE  BO3JEMCTBME HA PACTUTEIbHBIK M KMBOTHBIM Mmup. OxpaHa
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIle KHUTH.
Oco060 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl u 300J0TUICCKHEC
TIapKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA M MPUPOIBI. ParmonamsHOE
IIPUPOJIOIIOJIL30BAHUE M COXpaHEHHE OHoJioruuyeckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TJI00AJIbHBIX SKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpH3uca
U €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHEe METOMOB MOHHTOPHMHTA pPA3BUTHS ONACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCNHOCOOHOU
snepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvlie
cucmemvl, obecneuusaioujue 00CMyn K UHGDOpMAYUU NO COCMOSHUIO OMOENIbHLIX B8UO08 U
akocucmem. OcHo8bl dKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobl ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpyxyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: <«3arpsi3HeHHe arMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbll  3ddekT», «Ocobo oxpaHsieMble TNPUPOIHBIE
TeppUTOPUNY», «MoJenu yrnpaBisieMOro Mupay.

O6opynoBanue: (dotorpadun OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHHUs K pe3yJbTaTaM OCBOCHHUS OOYYaIONUMHCS IPOrpamMmm
cpenHero obmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B cTpykType IJHMYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOrPaMMbI IO OHOIIOTHH  BBIACICHBI
CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMIMMUCS POCCHUICKON TpakIaHCKOW HICHTHYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAaMOCTOSTENBHOCTH M CaMOOINPEACICHUIO, Haluyue MOomueayuu K
00y4eHUI0 OHOIIOTUH, YeleHanpasiieHHoe pa3eumue BHYTPEHHHX YOEKISHWH IJIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPATUIUN Pa3BUTHs OHONIOTMYECKOrO 3HAHWS, 20MOGHOCHb U
cnocobnocmy  00y4aroIMXCsl PYKOBOACTBOBATHCS B CBOCH JESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAaMH, IMPUCYIIMMH CHCTEME OHOJOTHYECKOro O0pa3oBaHWsl, Haiuyue HPABOCOIHAHUS
9KOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCTIU CIMAGUMb 1IN U CTPOUTD KU3HEHHBIE IIJIaHBL.

JIMgHOCTHBIE PE3YNIbTAaThl OCBOSHHUS MPOrPaMMEBI 10 OHOJIOTHUH JJOCTUTAIOTCS B MHCTBE y4eOHOH
W BOCIMUTATENbHOM  JIEITENTPHOCTH B COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHICKHUMHU
COIMOKYJIbTYPHBIMH, HICTOPHYECKUMH H TyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSIMH, IPUHSATHIMHA B OOIIIECTBE
MpaBWJIaMH W HOPMAaMH TIOBEACHHS M CIIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHUS, CAMOBOCHHUTAHUA H
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEH MMO3UIMHN JHUYHOCTH, MATPHOTH3MA W YBAKEHHS K 3aKOHY H
MIPaBOMOPSAKY, YETOBEKY TPy/Aa U CTapIIeMy OKOJIEHUIO, B3ANMHOTO YBa)KEHUsI, OEPEKHOT0 OTHOIICHHUS
K KyJbTYpHOMY HAacCJI€IMI0 M TpaJUIMsIM MHOrOHalMOHAJIbHOrO Hapoaa Poccuiickoit ®enepanuu,
MPUPOJIE U OKPYKAIOIIEN cpeie.

JlmaHOCTHBIE pE3ylbTaThl OCBOEGHHS ydeOHOro mpeamera «buomorus» MOMKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOLIUXCsl PYKOBOJCTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEHN MO3UIMEN
JUYHOCTH,  CHUCTEMOM  ILIEHHOCTHBIX  OpHMEHTAalMi, TO3UTHUBHBIX  BHYTPEHHUX  yOexaeHwuil,
COOTBETCTBYIOIMX TPAJAULMOHHBIM IEHHOCTSIM POCCUHCKOrO OOLIecTBa, PacCIIUPEHHE >KU3HEHHOIO
OIbITa M OIBITA JIEATEIBHOCTH B IIPOLIECCE pPEalM3allil OCHOBHBIX HAaIPaBIEHUH BOCIUTATEIbHOI
JeATEeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kiancKoro BOCHUTAHUS

c(OpPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU OOy4arollerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIEHa POCCUHCKOr0 O0LIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, yBa)KeHHE 3aKOHA U IIPABOIIOPSIIKA;

TFOTOBHOCTb K COBMECTHOW TBOPYECKOH MAEATENBHOCTH IIPU CO3JAHUM Y4YEOHBIX IIPOEKTOB,
peleHnn y4eOHbIX U M03HABATENbHBIX 3324, BHITOJTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OHPEAETATh COOCTBEHHYIO IO3UIMIO IO OTHOLICHUIO K SIBICHUSM COBPEMEHHOU
’KH3HHU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATh B CBOHUX JCHCTBHSX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOIEHCTBUS
JoZIeH ¢ pasHbIMH YOXKAECHUSIMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAJIBHBIM TIOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOTO BBIIIONHEHMS YUEOHBIX, IT03HABATEIbHBIX
U HCCIIENOBATENbCKUX 3a]ad, YBAKUTEIBHOIO OTHOILEHHMS K MHEHHMIO ONIIOHEHTOB MNpPU OOCYXIECHUH
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEPKaHMS;

TFOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(OpPMUPOBAHHOCTH POCCUIICKON TPaskAaHCKONH WACHTHYHOCTH, TIATPHOTHU3MA, YBOXKEHHS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoii, ropoctu 3a cBod Kpaii, cBoro PonrHy, CBO s3bIK U
KyJBTYPY, IPOLIJIOE U HACTOSIee MHOTOHALIMOHANBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACICAMIO M MaMATHUKAM IPHPOIbBI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIEHWBATh BKJIAJl POCCUHCKMX YYEHBIX B CTaHOBJIEHHE M Pa3BUTHE OHOJIOTWH,
MOHUMAaHUs 3HaYeHHUs OMOJIOTMH B MO3HAHUHM 3aKOHOB HPHUPOIBI, B KH3HHM YEIOBEKa U COBPEMEHHOIO
oO1ecTna;



ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHE TYXOBHBIX IEHHOCTEH POCCUICKOTO HAPOAa;

c(hOpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CHOCOOHOCTh OIICHUMBATh CUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOT'O OYAYIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUSA IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJuUUsIMU HaponoB Poccuu;

4) 3cTeTUYeCKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ACTCTUKY ObITa, HAYYHOTO M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYZa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE AYMOIMOHAJILHOTO BO3/IEWCTBHUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHME IMPOSBIISATH KauecTBa
TBOPYECKOW JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUS KYJLTYPHI 30POBbSI W SMOIHMOHAIBLHOIO
01aronmoTyYms:

MMOHUMAaHWe W peanu3amnus 370poBOoro W 0Oe30macHOro oOpas3a JKWU3HH (3I0pOBOE IHTAHUE,
COONIIO/ICHUE TUTMEHUYECKUX TMpaBUI M HOPM, COAJaHCUPOBAHHBIM DPEKHM 3aHATHH M OT/IbIXa,
peryispHas (Qu3uUecKas aKTUBHOCTh), OCPEKHOr0, OTBETCTBEHHOI'O M KOMIICTEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (DU3MUECKOMY M IICUXMUYECKOMY 310POBBIO;

MMOHUMAaHWE MEHHOCTH NPABIJI WHAWBHIYAIHHOTO W KOJUICKTHBHOTO 0€30MacHOTO TOBEICHUS B
CUTYaIMIX, YTPOKAIONTUX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TIOCIENCTBHUI W HENPUATHS BPEOHBIX NPUBBIYEK (yMOTpeOJNeHUS  ajIKOroJs,
HapKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTb K TPYJLy, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K AaKTHBHOW JEITETFHOCTH TEXHOJOTHYECKOHM M COIMAIbHOW HAIMpaBIEHHOCTH,
CIOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH U CAMOCTOSTEIEHO BBIITOMHATE TAKYIO JAeATEIHHOCTH;

WHTEpeC K pa3muyHbIM cdepaM TpoecCHOHATBFHON —NesITeNhHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oymytieii mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTaHEI,

TOTOBHOCTH M CITIOCOOHOCTE K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSDKEHUN BCEH KU3HM;

7) 3K0JI0rMYeCKOT0 BOCIIUTAHMS:

9KOJIOTUYECKH IIEeIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK MCTOYHUKY JKU3HM Ha 3emile, OCHOBE
€€ CyIIECTBOBAaHUS;

TIOBBIIIIEHWE YPOBHSA AKOJIOTHYECKON KYIBTYpHI: MTPHOOPETEHHE OIBITA TUIAHUPOBAHUS TIOCTYITKOB
Y OIIEHKW WX BO3MOYKHBIX TIOCJIEJCTBHM TSI OKPY>KAOIIEH CPEebl;

OCO3HAHUE III00aTHFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IyTeH UX PelIeHus;

CHOCOOHOCTH HCIIONB30BaTh MpUOOpeTaeMble MPU H3YYeHWH OWOJIOTUW 3HAHWS U YMEHUS TpH
pemieHuu TpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOJIONONBE30BaHNEM (COOTIOEHNE TIPABHIT
MOBEIEHUSI B TIPHUPOJe, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B HKOCHCTEMAaX, OXPaHy BHJIOB,
aKocHcTeM, Ornochepsl);

AKTUBHOE HEMpUATHE NEWCTBHA, MPUHOCAIINX Bpel OKPYXKAIoIed MPHUPOTHOW Cpele, yMEHHUe
MIPOTHO3UPOBATh HEOJIATONPHUATHBIE SKOJOTUYECKHE MOCIESACTBUS MPEIIPUHAMAEMBIX JCHCTBUI U
MpeI0TBpaIIaTh UX;

HaJM4Yue PA3BUTOTO SKOJIIOTMYECKOT'0 MBIIIUIEHHUS, IKOJIOTHYECKOW KYIbTYPHI, OMbITa A TEIEHOCTH
JKOIIOTUYECKOH  HAIpaBIIEHHOCTH, YMEHHS  PYKOBOJCTBOBATbCSI WMH B  II03HABATEIHLHOM,
KOMMYHUKATHBHOM M COIMAJIBHOW TPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IMPAKTHYECKOW NEATENbHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 IO3HAHNS:



c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKd M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre KYJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHIO
CBOEr0 MECTa B MOJMKYJIETYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATENBCKOM KYJIBTYpPBI KaK CPEACTBA B3aUMOICHCTBHS MEKILY
JIOABMU ¥ TTO3HAHUS MUDA;

MOHWMaHue crenuukn OWONOrMH KaK HayKd, Oco3HaHUs e€ poiaun B (HOPMHPOBAHUH
PalMOHATIBbHOTO HAYYHOTO MBILIUICHHS, CO3JaHUM IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpE
KaK O €AMHCTBEC NPHUPO/AbI, YCJIIOBCKAa U O6H1€CTB21, B NO3HAaHWU MMPUPOAHBIX 3aKOHOMCpHOCTCI\/'I " pelICHNN
mpobiieM COXpaHEeHUs IPUPOAHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OHOJIOIMH JJii COBPEMEHHOMN IMBHIIM3AIIMU: 00ECIICUCHUSI HOBOI'O
YPOBHA pa3BUTHUA MCOULMUHBI, CO3AaHUC TMCPCIICKTUBHBIX 6I/IOTCXHOHOFHI>'I, CHOCO6HI)IX peuaTtb
pecypcHbIe TIpoOIeMbl pa3BUTHS YEIOBEUCCTBA, MOMCKA MYTEH BBIXOJA M3 III00ATBHBIX YKOJOTHUESCKUX
npobieM © olecrliedeHHs] Tepexojla K YCTOWYMBOMY pPa3BUTHIO, PAIMOHATIBHOMY HCIOJIE30BAHHIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTMYECKMX 3HAHUM B IENAX IMOBBIIICHUS OOIIeH
KYJIbTYPbI, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTABHOM 4acTh (PyHKIIMOHAJILHOW T'PaMOTHOCTH
oOy4arormxcs, GOpMHPYEMOH TPU U3YUEHUN OUOJIOTHU;

MMOHMMAaHUC CYUTHOCTHU MECTOJAO0B IIO3HAHUSA, UCIIOJIB3YEMEBIX B €CTCCTBCHHBIX HAyKax, CIOCOOHOCTH
WCIOJIb30BAaTh IONTy4aeMble 3HAHWS Ul aHaln3a W OOBSACHEHHs SBIICHWH OKPYXKAIOIIEr0 MHpa H
MIPOUCXOJAIINX B HEM HSMeHeHHﬁ, YMEHUE OCIaThb 00OCHOBAaHHBIE 3aK/IFOYEHUS HA OCHOBE Hay4YHBIX
q)aKTOB 1 UMCIOIUXCA JaHHBIX C TEJIBIO MOJYYCHUSA JOCTOBEPHBIX BBIBOIOB,

CTIIOCOOHOCTh CaMOCTOSITENBHO HCIONB30BaTh OMONOrMYecKrue 3HAHUS JJIsl pelieHus mpoliieM B
PCaIbHBIX ) KU3HCHHBIX CUTYallHUAX;

OCO3HAaHWE I[[EHHOCTH HAy4YHOM JeATelbHOCTH, TOTOBHOCTh OCYHIECTBISTh IIPOCKTHYIO W
HCCIIEIOBATENLCKYIO JIEITEIbHOCTh HHVMBH/IYaIBHO U B IPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO W CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUM C KH3HEHHBIMH MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS YIEOHOTO IpeaMeTa «bHoIorusyy BKIIOYAlOT: 3HAYAMEIe
i (opMHUPOBAaHWA MHPOBO33PEHUS OOYUAIOMMXCAd MEKIUCHHUILUTHHAPHBIE (MEXIpEeIMETHEIE)
OOIIIeHAayYHBIE MOHITHS, OTPaXKAIOIIHE METOCTHOCTh HAyYHOW KapTHHBI MHpa M CHENU(UKY METOHOB
MMO3HAHMS, WCMOIB3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJIECHWE, MPOIECC, CHCTEMA,
Hay4dHBIA (DaKT, TPHUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, WCCIIEIOBaHWE, HAOIIOIEHUE,
W3MEpeHne, DOKCIIEpUMEHT U JApYyrue); VHHUBEpCaIbHble Y4eOHble nelcTBUSA (TTO3HABATEIbHBIE,
KOMMYHHUKaTHBHEIE, PETYISATHBHBIE), obecieunBatonie GopMupoBanne HyHKIIMOHATHHON IPaMOTHOCTH
¥ COLUMATbHON KOMITETEHIIMH OOYYaIOIIMXCS; CHOCOOHOCTh OOYYaromIUXCsS HCIONb30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHWA W YHUBEpCaJbHbIE y4eOHbIE JEHCTBUS B
M03HABATEIBHOU U COL[UANBHOU IIPAKTUKE.

B pesynbraTe mzydeHus OHONOTMH Ha YpOBHE CpemHEro oOIero oOpa3oBaHUs y 00yJaromIerocs
OyayT cdopMHUpoBaHBI ITO3HABATEIbHBIE YHUBEpCaJdbHBIE y4YeOHBIC EWCTBUA, KOMMYHHKATHBHBIE
YHUBEpCalbHbIE y4eOHbIE NEWCTBUSA, PEryJIATUBHBIE YHUBEpCalbHbIC y4eOHBIEC NEHCTBHS, COBMECTHAs
JeSITeTbHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMBI CPEIHETO OOMIEro 0Opa3OBaHUS JOJKHEI
OTPaXKaTh:

OBiaieHH€e YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:

1) 6azoBbIe JOrHYecKue AeiCTBHA:

CaMOCTOATEIBHO (YOPMYINPOBATh U aKTYaJIM3UPOBATh IPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh INPH OCBOCHWH 3HAHWH NPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHan3a, CHUHTE3a,
CpaBHEHUsI, Kilaccuukanuu, 0000IIEHNUs), PACKPHIBATE CMBICT OMOJIIOTUYECKUX MOHATUN (BBIIENATH UX
XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTHMU TTOHATHSIMH ),



OMIPEeNTh 1EeNH AESTeIbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUH UX OCTHIKEHHUS, COOTHOCUTD
PE3YNBTaTHI ASSITEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCTOJIB30BaTh OMOIOTHYECKHE IOHATHA IJ1s1 OOBSICHEHUS! (JAKTOB U SIBJICHHM KUBOU MPUPOJIBL;

CTPOUTH JIOTHUECKHE PpacCyXICHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTpUBAEMBIX SIBICHUAX, (DOpPMYNIHpOBaTH BBIBOABI H
3aKITIOUCHHS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBAa Ul TPEICTABICHUS CYIIECTBEHHBIX CBs3eH W
OTHOIICHUI B HW3y4aeMbIX OHMONIOTHYECKMX OOBEKTax, a TaKKe MPOTUBOPEUHH pa3HOrO poOja,
BBISIBJICHHBIX B Pa3iMYHBIX HH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEHICHHs TpoOJIeMBl ¢ y4€TOM aHallM3a MMEIOMIMXCSl MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBHI B JIEATEILHOCTD, OLIGHUBATh COOTBETCTBUE PE3yJIbTATOB ILIENSAM, OLCHUBATH
PHCKH TTOCIEACTBUHN ESITENBHOCTH;

KOODJIMHHPOBAaTh ¥  BBIIOJNHATH pabdoOTy B  YCIOBHUSIX PEATBHOIO, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBaTh KpeaTUBHOE MBIIIICHHE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe NCCJIEN0BaTeIbCKHE AelCTBUS:

BJAJICTh HaBbIKAMHU Y4eOHO-UCCIIE/IOBATEILCKOW H TIPOEKTHOH JEATENbHOCTH, HAaBBIKAMU
paspernieHust mpooIeM, ciocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY ITOMCKY METOJIOB PElICHUS
MPAKTUYECKUX 3aJ[a4, MPUMEHEHHUIO Pa3InIHBIX METOJIOB TIO3HAHWS,

WCTONB30BaTh  pa3iiMuHble BUJABI JEATEIBHOCTH [0 TIONYYEHHIO HOBOTO 3HAHHA, €ro
WHTEpIIpeTaIiy, MPeoOpa3oBaHHUI0 U PUMEHEHHIO B YU€OHBIX CHUTYAIUsAX, B TOM YHCIIE NP CO3JIaHUH
Y4EOHBIX ¥ COIUANBHBIX MTPOCKTOB;

(dbopMHpPOBaTh HAYYHBI THI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOIOTHEH, KIFOYEBBIMU
MOHATUSMH ¥ METOIAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4H B 00PA30BATEINBbHOMN ACSATEIFHOCTH M KH3HEHHBIX
CHUTYaIHsX;

BBISBIIATH NTPUYMHHO-CIICICTBEHHbBIC CBSA3M M AKTYaJH3HPOBATh 3a/ady, BBIIBHTaTh THIIOTE3Y €&
pelIeHns, HaXOAWTh APTYMEHTHI IS JIOKA3aTeNbCTBA CBOMX YTBEpP)KICHHUH, 3alaBaTh MapameTpsl U
KPUTEPHUHU PELICHUS;

aHAJIM3UPOBAThH IOJIYYEHHBIE B XOJE PEIICHMS 3aJadd Pe3yibTaTbl, KPUTHUECKH OIEHHBATH MX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBAThH IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IIETICHANPABICHHBIM MOWCK TIIEPEeHOCa CPeICTB M CIOCOOOB  NEHCTBUSA B
poheCCHOHATBHYIO CPEAY;

YMETb IEPEHOCUTD 3HAHUS B TIO3HABATENBHYIO M PAKTUIECKYIO 00IaCTH KU3HEACITEIFHOCTH;

YMETb UHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEIMETHBIX 00JIacTeii;

BBIJIBUTAaTh HOBBIC WJICH, TpeJIaraTb OPUTHHAIBHBIC ITOJIXOIbI W PEIICHHUS, CTABUTH MPOOJIEMBI U
3aj1a4M, TOMYCKAOIINE aJbTepPHATUBHBIC PEIICHHS.

3) pabdora ¢ undopmaiueii:

OPHEHTHPOBATHCSA B PA3IMYHBIX MCTOYHHKAX WH(popManuu (Tekcte ydeOHOro mocodus, HayqIHO-
MOMYJISIPHON JMTEpaType, OMOJOrMYECKUX CIOBAPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WurtepHere), aHAIM3UPOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB M (OpM mIpencTaBieHHs, KPUTHIECCKH
OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTE;

(OopMyIMpPOBATh 3aMPOCHI U IIPUMEHSTh PA3IMYHbIE METO/IBI TIPH ITOUCKE M 0TOOpE OMOJIOrHYeCKOr
nH(pOpMaIK, HEOOXOAMMOM IS BBITOTHEHHS YYeOHBIX 3a/1a4;

npuoOpeTaTh  ONMBIT  WCIOJB30BaHUS  MH()OPMAMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOT'O HCIIOJIb30BAHMSI PA3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BHIOMpaTh ONTHMAIbHYIO (OpPMY MpelICcTaBiIeHUs1 OHMOonoruueckoid uHpopmannu
(cxeMbl, Tpad UKy, AMArpaMMBbl, TAOJIUIIBL, PUCYHKU U JPYTOe);



HCTOJIBb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ OMOIOruuecKol HH(pOpMaLnei:
MPUMEHSTh XUMHUYECKHE, PU3NUECKHe 1 MaTeMaTHUECKHe 3HAKH W CUMBOJBI, (OopMyIibl, ab0peBHaTypy,
HOMEHKJIATYpPY, HCIOIb30BaTh U MPe0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABaHUS W 3alIMTHl MH(POpPMAlXU, UHPOPMAIIMOHHOW 0e30MacHOCTH
JMYHOCTH.

OsiiaeHue yHNBEPCAJbLHBIMIA KOMMYHUKATHBHBIMY 1HCTBUSIMH:

1) oburenne:

OCYLIECTBIIATh KOMMYHHKAIIMM BO BceX c(epax >KU3HU, aKTHBHO YYacTBOBAaTh B JWAJIOTE WU
JMCKYCCUU TIO CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKACHHUS
OTHOCHUTEIBHO BBITIONHEHHS MPeyiaraeMoi 3a/1a4u, YYUTHIBATH HHTEPECH M COTJIACOBAHHOCTH MO3UIIHA
JPYTUX YYaCTHUKOB JAWAJIOTA UM JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpEINCTBa OOIICHUS, MMOHUMATh 3HAYEHHE COLHAIbHBIX 3HAKOB,
MPEANOCEUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYallMd, YMEThb CMSTr4aThb KOH(QIUKTBL M BECTH
TIeperoBopkI;

BJAJIETh PAa3IMYHBIMU CIOCOO0aMH OOIIEHWS] W B3aUMOJICHCTBUS, TIOHMMATh HaMEPEHHs JPYTUX
JO/IeH, TIPOSIBIIATH YBAXKUTEIHHOE OTHOIIEHNE K COOECETHUKY M B KOPPEKTHOU (opMe HOpMyITUPOBaThH
CBOM BO3Pa)KEHHSI,;

Pa3BEPHYTO W JIOTHYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C NCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITETbHOCTD:

MMOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MH]IMBHUIYyaTbHONW pabOThI MPH pElIeHUH
Ouomornyeckod  MmpoOiieMbl, OOOCHOBBIBATH HEOOXOAMMOCTH IMPUMEHEHHUS TPYMIOBBIX  (GOpM
B3aMMOJICHCTBUS IIPU PEIIeHnH y4eOHOH 3a/1a4;

BBIOMpATh TEMATHKy W METOABI COBMECTHBIX JIEHCTBHH C Yy4€roM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 4JIeHa KOJUICKTUBA;

IIPUHUMATB 1€ COBMECTHON AEATEIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH J1EHCTBUSA IO €€
JIOCTUKEHUIO: COCTaBJISITh IUIAH JEUCTBUM, pacnpedenarb pojld ¢ YYETOM MHEHUW Y4YaCTHUKOB,
00CYyXXIIaTh Pe3yabTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXIOIO YYAaCTHHKAa KOMaHAbl B OOIIMI pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeajaraTh HOBBIE IPOEKTHl, OLEHUBAaTh MWJEU C IIO3MLMU HOBU3HBI, OPUIMHAJIBHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3JUYHBIX CHUTYalUsX, IMPOSIBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh MHULIUATUBHBIM.

OBnJlaleHUe YHUBEPCAJbHBLIMHU PeryIsiTUBHBIMHU JefiCTBUSIMU:

1) camoopranu3amus:

HCIOJIB30BaTh OMONOTMYECKUE 3HAHMA IS BBIABJICHUS MPOOJIEM M MX PELICHUs B )KU3HEHHBIX U
Y9eOHBIX CHTYaIHsX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHHMH II€JIeBBIE M CMBICIOBBIE YCTAaHOBKM B CBOHMX
JNCUCTBUSIX M TMOCTYNKAaX IO OTHOIIGHWIO K >KUBOH MPHUPOIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKAarOIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIAThH IMO3HABATENBHYIO JIEATEIbHOCTD, BBISBISTH MPOOJIEMBI, CTABUTH U
(hopMynupoBaTh COOCTBEHHBIE 3aJa4l B 00Pa30BaTEIbHOM NEATENBHOCTH U )KU3HEHHBIX CUTYALUIX;

CaMOCTOSITEIBHO COCTaBJIATh IUIAH PELIeHUs MPoOJeMbl ¢ YYETOM MMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANIOUTEHNI;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacimpsATh paMKH y4eOHOT 0 IIpeaMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTEeHUH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE;

OLIEHUBATh NPHOOPETEHHBIH OIBIT;

croco0cTBOBaTH (POPMHUPOBAHUIO U MIPOSIBICHHUIO IIHMPOKOH SPYAULIUMH B pa3HbIX 00IacTsIX 3HAHHH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMH IO3HABATENFHON peQIIeKCMH KaK OCO3HAHMS COBEpIIAEMBIX IEUCTBUHA U
MBICITUTENTBHBIX TPOLIECCOB, MX PE3YJIbTATOB M OCHOBAHHWH, HCIONB30BaTh MPUEMBI pPeQIIEKCHH IS
OLIGHKH CUTYalllH, BHIOOpa BEPHOT'O PELICHHUS;

YMETb OLIEHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMATD PELIEHUS T10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTHI APYTUX IIPU AHAIU3E PE3YJIbTATOB AEATEIbHOCTY;

3) npuHsiTHE Ce0s U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTyMEHTBI JPYTUX IIPU aHAIIU3€E PE3YJIBTATOB ACSITENBbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIIUOKM;

pa3BUBaTh COCOOHOCTH IOHMUMATh MUP C TIO3UIUU APYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATHBI

[IpeamerHble pe3ynbTaThl OCBOGHHS COAEpKaHHWS ydeOHoro mpenmera «buomorus» Ha
yrIyOJIEHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHHue NPOYUIBLHOrO OOy4YeHHsI OOydYarolUXCs
ouonornn. OHU BKIIOYAIOT: crenuduyeckue Aias OMOJIOTMH HAaydHBIE 3HAHUS, YMEHUS W CIOCOOBI
JEWCTBUI TIO0 OCBOCHHIO, HHTEPHpETAlMK M TPeoOpa3OBaHMUI0 3HAHUHM, BHUIBI JIESITEIBHOCTH IO
TMMOJTY4C€HUIO HOBBIX 3HAaHUH U UX IMPUMCHCHUIO B Pa3JINYHBIX y‘Ie6HLIX, a TaKXXE B PCAJIbHBIX JKNU3HCHHBIX
CUTyanusx. Hpe}IMe’THBIe PE3YIbTAThI HPEACTABJICHBI 110 I'OAaM U3YUCHHA.

[IpeamerHbie pe3ymbTaThl OCBOEHUs yueOHOro mpemmera «bumomorus» B 10 knacce NOIKHBI
OTpaXaTh:

c(OPMUPOBAHHOCTh 3HAHWKW O MeCTe W POIU OWOJOrMM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMUPOBAaHUHN €CTECTBEHHO-HAyYHOW KapTHHBI MHpPA, B IMO3HAHHHM 3aKOHOB MPHUPOABI M PELICHUH
npoOiieM pPalMOHANBHOTO TPUPOJONIONB30BAHUS, O BKJIAJEC POCCHHCKMX W 3apyOeKHBIX YYEHBIX B
pa3BHUTHE OHOJIOTHH;

BIIQJICHHE CHUCTEMOW OWOJOrMYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJNATaloIIHe
OMOJIOTHYECKHE TEPMHUHBI W TOHATHS (KWU3Hb, KJIETKa, OpraHu3M, MeETa0OoIM3M, TOMEOoCTa3,
CaMOpEryJsius, CaMOBOCIPOM3BEICHUE, HACIEICTBEHHOCTh, HW3MEHYHBOCTh, POCT W Pa3BUTHE),
ouonornyeckue Teopuu (kinerounas teopus 1. IlIBamna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacieactBeHHoctn 1. Moprana), yuenus (H. M. BaBuioBa — o meHTpax MHOroo0Opasus H
MPOUCXOXKICHUST KYJIbTYPHBIX PACTEHUH), 3aKOHBI (SAMHOOOpa3Msl IMOTOMKOB IIEPBOTO TOKOJICHHS,
pacIieruieHus, YUCTOThl TaMeT, HE3aBHCUMOro HacienoBaHus . MeHens, TOMOIOTHYEeCKUX PSJIOB B
HaclleICTBeHHOH n3MeHunBocTH H. . BaBuioBa), mpuHIMITE (KOMILIEMEHTAPHOCTH );

BIIQJICHHEC OCHOBHBIMM METOJIAMH HAyYHOTO TIIO3HAHWS, HCIOIB3YEMbIX B OHONOTHYECKHUX
HCCIICIOBAHMIX KUBBIX 00BEKTOB (OIMCaHNe, N3MEpEHNE, HaOMoAeHe, YIKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBCHHBIC TPU3HAKU: BUPYCOB, KICTOK MPOKAPUOT W DYKAPHOT,
OJTHOKJICTOYHBIX Y MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCIIC OaKTepuil, TpHOOB, PACTCHUH, JKUBOTHBIX
W YENOBEKa, CTPOCHHS OPraHOB M CHCTEM OpPraHOB PACTCHHM, »XMBOTHBIX, 4YEIOBEKa, MPOIECCOB
KHU3HETEATELHOCTH, TPOTEKAONMX B OPraHU3MaxX pPAcTEHHM, KHUBOTHBIX W YEIOBEKa, OHOIOTHYECKHX
MPOIECCOB: OOMEHa BemecTB (MeTa0onm3M), TPEBpalIeHUs SHEPTHH, OpPOXKEHHsS, aBTOTPOPHOrO H
reTepoTpoHOr0 THIOB THTaHWs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, rameTorcHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIILHOTO Pa3BUTHS, PA3MHOMKCHUS, WHMBUYAILHOTO Pa3BUTHS OPraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTRUS 'EHOB, IeTepO3uca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTAHABIMBATh B3AaUMOCBSI3H MEXIYy OPraHOUIAMH KJICTKH U X QYHKIMSIMH, CTPOCHHEM
KJICTOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEXIy OpraHaMH M CHCTEMaMH OpPTaHOB y PACTCHUH,
JKUBOTHBIX U YEIOBEKA U UX (PYHKIMAMH, MKy CUCTEMAaMU OPTaHOB U UX (DYHKIHUSAMU, MEKIY dTAaMU
oOMeHa BEIIeCTB, STAaNaMH KJICTOYHOrO IMKJIA M IKM3HEHHBIX I[MKJIOB OPraHHU3MOB, STarnaMH
SMOPHOHATIBHOTO Pa3BUTHSL, TEHOTUTIOM U (DEHOTHUIIOM, ()EHOTHIIOM U (haKTOpPaMH CPebl OOUTAHMUS;

YMEHUE BBISBIISTh OTIUYUTEILHEIC TPU3HAKY JKUBBIX CHCTEM, B TOM YHCIIE PACTCHUH, )KUBOTHBIX U
YeNoBeKa;



YMCHUE WCIOJIb30BaTh COOTBETCTBYIOIUE AapPIyMEHThI, OWOJOTMYECKYI) TEPMHUHOJOTHUIO U
CHUMBOJIMKY JUIS JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CHCTEMATHUECKUX TPYIIIT;

YMEHUE peIIaTh OHMOJIOTMYECKHE 3a]a4d, BBISBISATh TNPUYMHHO-CICICTBCHHBIC CBSI3H MEXKIY
HCCIICyEMBbIMUA OMOJIOTHYCCKUMH TIPOIIECCAaMU U SIBJICHUSIMU, JISNAaTh BBIBOJIBI M MPOTHO3BI HA OCHOBAHUU
MOJTyYSHHBIX PE3yIbTaTOB;

YMCHUE BBHITIONHATH JTJA0OPATOPHBIC U MPAKTUYCCKUE pabOTh, COONIOAATH MpaBUia Mpu padoTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYIOBAaHUEM;

yYMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh MX DKCIEPHUMEHTAILHBIMH CPEACTBAMH, (HOPMYIUpPYs
EIb UCCIICAOBAHNA, AaHAJIM3UPOBATH IMOJTYUCHHBIC PE3YJILTATHI U ACIaTh BbIBOLI,

YMEHHUE Y4aCTBOBaTh B YU€OHO-UCCIIEIOBATEILCKON padoTe Mo OHMOIOTHH, SKOJIOIHH U MEIUIIUHE,
HpOBO}lHMOfI Ha 6336 IIKOJIbHBIX HAaYYHBIX O6HIGCTB, )41 HY6J'II/I‘IHO MMpEACTAaBJIATL IMOJIYUYCHHBIC
pe3yabTaThl HAa YYCHUYECKUX KOH(DEPEHIIHSIX;

YMCHUE OLCHHBATH I3THYECKUC ACIICKTbl COBPEMCHHBLIX I/ICCHeI[OBaHI/Iﬁ B 001acTu OHONOrHMU U
MEMIIMHBI (KJIIOHUPOBAaHUE, MCKYCCTBEHHOE OILUIOJOTBOPEHUE, HAINPABJICHHOEC H3MEHEHHWE I'€HOMa U
CO3JIaHNE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymiel npodeccHoHaIbHONH JIEATCIBHOCTH B
obyiacti  OMOJIOTHUH, MEAMIIMHBI, OHOTEXHOJOIMH, BETEPUHAPHH, CEIbCKOI0 XO3SMCTBA, IHIIEBON
MPOMBIIIUICHHOCTH, YIIIyOJIsAITh TO3HABATENbHBIM WHTEpEC, HAINpaBICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPOGeCcCUU B MPOJIOIDKEHHE OMOJIOTHIECKOro 00pa3oBaHMs B OPraHU3AIUIX CPEIHETO
podecCHOHATEHOTO 1 BRICIIIEr0 00pa30BaHUSL.

[IpeamerHble pe3ynbTaThl OCBOEHHS y4deOHOro mnpeamera «buonorusi»y B 11 Kaacce NOMKHEBI
OTpaXaTh:

c(hOPMHUPOBAaHHOCTh 3HAHHUH O MeCT€ M pOJU OHMOJIOTMHM B CHUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBAaHUHN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B TIO3HAHWU 3aKOHOB IMPHPOIBI U
PEIICHUH DKOJIOTHYECKHX TIPOOJIEM 4YeJIOBEYECTBA, a TaKXKEe B PEIICHHH BOIMPOCOB PAIOHAILHOTO
MPHPOJIONONBE30BAHMS, U B (JOPMUPOBAHHH TIECHHOCTHOTO OTHOIIICHHS K MPUPOJIE, OOIIECTBY, Yl OBEKY, O
BKJIa/Ie POCCHUICKHUX H 3apYOSIKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIQJICTh CUCTEMOW OWONOrMYECKHX 3HAHWH, KOTOpas BKJIOYACT OIpEeIeHUs U
MOHUMAaHHE CYIIHOCTH OCHOBOIOJATAIONINX OHOJOTHYECKHX TEPMHUHOB M IOHATUH (BUI, DKOCHCTEMA,
ouocdepa), OHonormueckue Teopuu (dBojrorMoHHas Teopus Y. JlapBuHA, CHHTETHYECKAas TEOPHUS
sBomtonnn), yuenus (A. H. CeseprioBa — o myTsx u HampaslieHHsX sBomonnn, B.W. Bepranackoro — o
ouocdepe), 3akoHbI (TeHeTHYecKOro paBHoBecus [[kx. Xapau u B. BaitnOepra, 3aposIieBoro cXoacTsa
K. M. bopa), mpaBuna (muanmyma FO. JlmOuxa, SKOIOrWYecKOW MHPAMHIBI SHEPTHH), THIIOTE3BI
(rumoresza «vmupa PHK» V. I'mnbepra);

YMEHUE BIIaJICTh OCHOBHBIMH METOJIAMH HAYYHOTO TIO3HAHUS, UCIIOIb3YEMBIMU B OHOJIOTHYECKHX
HCCIICIOBAHMAX JKMBBIX OOBEKTOB M JKOCHCTEM (OMHMCaHWE, W3MEpCHHE, HaOIOIeHUE, JSKCIIEPUMEHT),
CIOCO0aMU BBISBIICHUS U OLICHKH aHTPOMOTCHHBIX H3MECHEHUH B IPUPOJIC;

YMEHUE BBIJCIATH CYNICCTBCHHBIC MPH3HAKHU: BHJOB, OMOTCOIICHO30B, DKOCHCTEM U Ouochepsl,
CTaOMITU3UPYIONIET0, JBUXKYIIETO M PAa3pbIBAIONICIO ECTECTBEHHOTO OTOOpa, AIONaTpHUECKOro |
CUMITATPUYECKOTO BHJI000PA30BAHMS, BIMSHUS JBIDKYIIAX CHJI SBOJIONMU HA TeHOMOH] TMOMYJSIHH,
MPHUCIIOCOONICHHOCTH OPraHW3MOB K Cpele OOWTaHHs, 4YepeNOBAaHWS HANPABICHUI DBONIOLNH,
KPYrOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aMMOCBS3M MEXKIY TMPOIECCAMH DBONIONUH, JBHXKYIIUMH CHIAMU
AHTPOIIOTeHEe3a, KOMITOHEHTAMH PA3JIUYHBIX YKOCUCTEM H MPUCTIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHHE BBISBIISTH OTJIMYUTEIbHBIC TPU3HAKU KHUBBIX CHCTEM, MMPUCIIOCOOICHHOCTh BUJIOB K Cpele
obuTaHusi, aOMOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB DKOCHCTEM, B3aMMOCBSI3eH OpPraHU3MOB B
COO00IIIEeCTBAX, AHTPOIOTNEHHBIX M3MEHEHNH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIIOIb30BATh COOTBETCTBYIOIIME APTyMEHTHI, OHWOJOrMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUISl JTIOKAa3aTeIbCTBA POJICTBA OPTaHU3MOB DPA3HBIX CHUCTEMATHYECKHX TPYIII, B3aUMOCBSI3U
OPTaHM3MOB ¥ CpeAbl OOWTaHUS, EIWHCTBA YEIOBEUYECKUX pac, HEOOXOIMMOCTH COXPaHEHUS
MHOT000pa3us BUJIOB U IKOCUCTEM KaK YCIIOBUS COCYIECTBOBAHUS MTPUPO/IBI U YEIOBEYECTBA;



YMEHUE peIIaTh OHOJIOTUYECKHE 3a]a4d, BBISBISATH TNPUUYMHHO-CICICTBCHHBIC CBSI3U MEXKIY
HCCIICyeMBbIMUA OUOJIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMU, JISIAaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU
MOJTyYSHHBIX PE3yIbTaTOB;

yMEHHE BBINONHATH JIA0OpATOPHBIE U MpaKTHUeCKue paboThl, cOOMIOAaTh MpaBuiIa Mpu paboTe ¢
y4eOHBIM U 1a00paTOpHBIM 000pYI0BAHUEM;

yYMEHHE BBIIBUTATh THIIOTE3BI, MPOBEPATh MX DKCIEPUMEHTAIBHBIMU CPEICTBAMH, (HOPMYIUPYS
LeNTb UCCIECA0OBAHUS, aHATM3UPOBATH MOMYYCHHBIC PE3yIbTAThI U JIENIaTh BEIBOARI,

YMEHHUE Y4aCcTBOBaTh B Y4€OHO-UCCIIEIOBATEILCKON padoTe Mo OHMOIOTHH, SKOJIOIHH U MEIUIIUHE,
MPOBOAMMONM Ha 0a3e WIKOJBHBIX HAy4YHBIX OOLIECTB, W MYONMYHO TMPEACTaBIATh TIONyYCHHBIC
pe3yabTaThl HAa YICHUYECKUX KOH()EPCHIIUSX;

yYMEHHE OIICHUBATH THUIOTE3bl M TEOPUHU O MPOUCXOKICHUH KHU3HH, YEIOBEKa U YEIOBEUECKUX pac,
0 IPUYHHAX, MTOCTEACTBUSAX U CIIOCO0aX MPEAOTBpAIICHH INT00ATFHBIX H3MEHEHUH B OHocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOpP Oyaylied MpodheCCHOHANIBHON JEATEILHOCTH B
obmacti OHMOJIOTHH, SKOJOTWH, NPUPOJONOIb30BAHUS, MEAWUIUHBI, OHOTEXHOJIIOTUH, TICHXOJOTHUH,
BETEPUHAPHH, CEITLCKOT0 X035 CTBA, MUIIEBOW MPOMBIIIICHHOCTH, YIITyOISTh IO3HABATENBHBIM HHTEPEC,
HaIpaBJICHHBIH HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOMICH MPOGECcCCUr U MPOAOIDKEHHE OUOJIOrHYECKOro
00pa30BaHus B OPraHU3ALUAX CPEIHErO MPO(GECCHOHATBHOIO M BBICIIErO 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumenoBanue pa3aejioB U TEM NPpOorpamMmmabl

buonorus kak Hayka

JKuBbie cuCTEMBI U UX U3yUEHUE

buosornsa xneTkn

XuMu4deckasi opraHu3amus KJIETKA

Crpoenue u GyHKINUU KIETKU

OOmeH BelecTB U MpEeBpaIeHUe YHEPTUHU B KIIETKE
HacnencrBennas nadopmanus u peaausanus e€ B KIETKE
JKu3HEHHBIN UK KISTKH

Crtpoenue u (yHKIIUH OPTaHU3MOB

Pa3zmHoOXeHuE 1 pa3BUTHE OPraHU3MOB

['enetnka — HayKa O HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB
3aKOHOMEPHOCTHU HACIIEJICTBEHHOCTH

3aKOHOMEPHOCTH U3MEHYMBOCTH

I'eneruka yeoBeka

Cenekiysi OpraHu3MoB

BuoTexHOIOrus 1 CHHTETHYECKast OHOJIOTHUS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunyecTBo yacoB

Konrpoabubie IIpakTnuyeckue
Bcero

padoThI padoTsbI
1
2
2 0.5
10 1
8 2
9 1
9 0.5
6 1
17 1.5
8 1.5
2 0.5
10 1
6 1
3 0.5
4 1
4
1
102 0 13

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTejibHbIE

pecypchbl
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10
11

12

13
14

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Tema ypoka

buonorus kak KOMIUIEKCHas! HayKa U KaK 4acTb COBPEMEHHOTO 00IIecTBa
JKuBBIe ccTeMBI M NX CBOMCTBA

YpoBHEBas OpraHu3anys KUBbIX CUCTEM

Hctopus oTkpeITHS 1 M3ydeHus kieTku. Kinetounas teopus

MeToapl MOJIEKYISIPHOH U KIeTouHOM Onosoruun. [1pakTuueckas padora «M3yuenue
METOJIOB KJIETOUHOM Onosoruu (xpomatorpadus, anekrpodopes, muddepeHnnanbaoe
nentpudyruposanue, [TL[P)»

XUMHAYECKHAH COCTAaB KIIETKU
MuHepanbpHbIC BEIIECTBa KIETKU, UX OMOJIOTHYECKast POJIb

Opranndeckue BeniecTBa KieTkun — Oenku. JlabopaTtopHas padota «O0Hapy)eHHE OCIKOB
C MIOMOIIBIO KAUYECTBEHHBIX PEAKITHI»

CpoiicTBa, ki1accuduxanys u GyHKIuN 0eIKoB
OpraHuyeckre BeniecTBa KIETKA — YIIICBOIbI
Opranuveckrie BEIIeCTBa KICTKH — JIMITUIBI

Hykneunossie kucnotsl. JJTHK u PHK. JIaGopatophas pabota «VccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJCIICHHBIX U3 KJIETOK PA3JIMYHBIX OPTraHU3MOBY»

Crpoenue u pyakiuu ATD. Ipyrue nykneosuarpudocdarsl (HTD)

CCKBCHI/IpOBaHI/Ie I[HK Mertoapl CHOMUKHU, TPAHCKPUIITOMUKHU, TIPOTCOMUKHU

KoaunuyecTBo yacoB

Bce
ro

T

Kontpo
JIbHbIE
padoThbI

DJIEKTPOH
HbIE
Jara
[MpakTu wayu uudposbie
YecKH oOpa3oBar
ecKue RS p
paﬁo'r],l ¢JIbHbIC
pecypchl

0.5

0.5

0.5



15
16

17

18

19

20

21
22

23

24

25

26
27
28

29

30

31

MeTo1bl CTPYKTYPHOH OHONIOTHH
Tunel knerok. [IpokapuoTndeckas Kierka

Crpoenue sykapuotuueckoil knerku. [Ipaktuueckas padora «M3yueHue cBoiCTB
KJIETOYHO MeMOpaHbI»

[ToBepXHOCTHBIN anmapar KIeTKA

OnnomeMOpaHHBIe OpraHouIb! KieTKd. [IpakTiueckas padoTa «/3ydeHne IBHKEHUS
LATOIIA3MbI B PACTUTENIBHBIX KJIETKaX)

[TomyaBTOHOMHBIE OpTaHOU Bl KJIETKU: MUTOXOHJIPUH, TUTacTU b, JlabopatopHas padoTa
«HMccnenoBanne mIa3Moin3a U JIeIIa3MoIn3a B paCTUTENBHBIX KIETKAX»

HememOpanHbie opraHou bl KJIETKU
Crpoenue u GyHKIUU Aapa

CpaBHuTeNbHAs XapaKTepUCTHUKA KJIETOK dykapuoT. JlaboparopHas padota «/3yuenue
CTPOEHUS KJIETOK PAa3IMYHBIX OPraHU3MOBY»

AcCCUMWIISIIIAS U IUCCUMUJISIIASI — JIBE CTOPOHBI MeTabom3Ma. TUIbl 0OMEHa BEIIECTB.
JlabopaTtopHas pabora «3y4yeHne KaTaTUTHIECKON aKTUBHOCTH (PEpMEHTOB (Ha IpUMeEpe
aMIJIa3bl WITH KaTajnasbl)»

depMeHTaTUBHBIN XapakTep peakiuil KjeTouyHoro Merabonusma. Jlaboparopnas pabora
«3yuenne GpepMEHTATUBHOTO PaCIICTIICHUS MEPOKCH/Ia BOAOPOa B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX»

benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPHI
ABTOTpOGHBIN THII 0OMEHA BEIIECTB
doToCUHTE3

Xemocunres. JlabopaTtopHas pabota «CpaBHeHue npoieccoB (poTocuHTE3a U
XEMOCHHTE3a»

AnaspoOHble opranu3msl. Buel 6poskenus. Jlaboparopras pabota «CpaBHeHUE
MPOIIECCOB OPOKEHUS U JIBIXAHUS

A3pO6HLIC OpTraHHu3MBlI. OTaIbl OHEPICTUYCCKOTO oOMeHa

0.5

0.5

0.5

0.5

0.5

0.5



32

33
34
35
36
37
38

39

40
41
42
43

44

45

46

47
48
49
50

51

52

DHeprus MeMOpaHHOTO rpaaueHTa mpotoHoB. Cunre3 AT®: padota nporoHHol ATD-
CHUHTa3bl

Peaknuum MatpuyHOro cUHTE3a

Tpanckpunuus — marpuunslil cuate3 PHK

Tpancnsauus u e€ srarbl

KoaupoBanue amuHokucaoT. Posk pubocom B GnocunTe3e Oenka
Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT

MouiekynsapHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT

Bupycbl — BHekseTouHbIE (POPMBI )KU3HU U 0OnUraTHble napa3uThl. [IpakTuyeckas padora
«Co3aHne MOIEIN BUPYCa»

BupycHsie 3a0oeBanus 4enoBeKa, ;)KUBOTHBIX, PAaCTCHUHN
HanoTtexHonornu B OMOJIOTUH U MEIHIITHE

JKu3HEHHBIN UK KISTKH

Marpuunslii cuate3 JJTHK

Xpomocomsl. JTaboparopHas padota «M3ydeHne XpoMocoM Ha TOTOBBIX
MUKpOTpenaparax»

HGHGHI/IG KJIICTKHM — MHUTO3

Tunst knetok. Kapuokunes u nurokunes. Jlaboparopuas padora «Habnrogenrue Mutos3a B
KJIETKaX KOHUMKA KOPEeIIKa Jyka (Ha TOTOBBIX MUKPOTIpENaparax)»

Perynsuus ;kM3HEHHOTO LIMKJIA KIIETOK

OpranusMm Kak eJMHOE LEJI0e

Tkanu pacrenuii. JJaboparopnas pabota «M3ydyenue Tkanel pacTeHun»

Tkanu )XKMBOTHBIX U uenoBeka. JlabopartopHas padota «/3yueHue TkaHel >KUBOTHBIX)

Opransl. Cucremsl oprasHoB. JlaboparopHas pabota «/3ydeHue opraHoB IIBETKOBOTO
pacTeHus»

Onopa TCJIa OpTraHN3MOB

R = e T

T

e

0.5

0.5

0.5

0.5
0.5

0.5



53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

69
70

71

72

73
74

JIBH>)KEHHE OPraHU3MOB

[Inranue oprann3MoB

[Intanne nO3BOHOYHBIX KUBOTHBIX. [InieBapuTenbHas cCucTEMa 4eJl0oBEeKa
JIpIXxaHue OpraHn3MoB

JIpIXxaHue I03BOHOYHBIX KUBOTHBIX U YEJIOBEKA

TpancnopT BemECTB y OPraHu3MOB

KpoBeHnocHas crucreMa Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA

Beinenenue y opranusmon

3ammuTa y OpraHu3MoB

NMMmyHHas cucteMa 4eaoBeka

PazapaxknMocTs 1 peryisanus y OpraHu3MoB

I'ymopanbHas perymnsuus U S9HIOKPHUHHAs CUCTEMA KUBOTHBIX U YEJIOBEKA
@DOopMBI pa3MHOKEHUS OPIaHU3MOB

[TosmoBo€ pa3zMHOKEHUE

Meiio3

I'amerorenes. OOpa3oBaHue U pa3BUTHE MOJOBLIX KieToK. JlaboparopHas paboTa
«3yyeHne cTpoeHHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTax»

I/IHI[I/IBI/II[yaJ'II)HOC Pa3BUTHE OPraHU3MOB — OHTOI'CHE3
3aKJ'IaI[Ka OpraHoB U TKaHEH 13 3apPOAbIIICBLIX JINCTKOB

Poctu Pa3sBUTUC )KHBOTHDLIX. JIa6opaTopHa;1 pa60Ta «BrIsiBIeHUE IIPHU3HAKOB CXOACTBA
SapOI[LII_Heﬁ IIO3BOHOYHBIX KMBOTHBIX»

PasmHosxenue u pazsurue pacrenuil. JlJabopatopnas pabora «CTpoeHHe OpraHoB
Pa3sMHOXEHHSI BBICIINX PACTCHUN

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTHA I'CHCTUKH KAK HAYKU

OcHOBHBIE TIOHATHS U CUMBOJIBI reHeTUKH. JlabopaTopHas padoTa «/Ipo3zoduina kak

R e = e e T o T N e e o Y S S S SN

0.5

0.5

0.5

0.5



75

76
7

78

79
80
81
82
83
84
85
86

87

88

89

90
91
92
93

00BEKT F€HETHUYECKUX I/ICCJIGIIOBaHI/If/'I»

3aKOHOMEPHOCTH HACJIEAOBAHUS NMPU3HAKOB. MOHOTHOPHIHOE CKpEIIMBAHHUE.
[Ipaktudeckas padora "M3ydeHune pe3yabTaToB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3o s

[uTosnornueckue 0CHOBbI MOHOTMOPUAHOIO CKPELIMBAHUS
Ananmusupyroiee ckpenBanue. HernosnHnoe nomuHupoBanue

JurubpuaHoe ckpemuBanue. [Ipaktuueckas padora «/3ydeHue pe3yapTaToB
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUITBI

]_II/ITOJ'IOFI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOl"O CKpCUIUBaHUA

CuermieHHOe HAcIeI0BaHNUE TIPU3HAKOB

XpOMOCOMHas TEOPHST HACIIEICTBEHHOCTH

I'eneruka mona

['eHOTHMI KaK LIETOCTHAs CUCTEMA

['eneTnyeckunii KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA
MN3MeH4YnBOCTh NMPU3HAKOB. BUIbI N3MEHUNBOCTH
MonudukanroHHas U3BMEHYHUBOCTh

Bapuanuonssliii psn v BapuanmonHas kpusas. JlaGopatopHas pabora «MccnenoBanue
3aKOHOMEPHOCTEN MOIU(PUKATMOHHON H3MeHYUBOCTH. [locTpoeHnne BapualnoHHOTo psijia
Y BapUallMOHHOW KPUBOW»

I'eHoTHIIMUECKast N3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYHNBOCTE

MyranuonHast u3MeH4YUBOCTh. [IpakTuyeckas pabora «Myrauuu y n1po3oduisl (Ha
TOTOBBIX MUKpOIIpernapaTax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO IIpolecca. DMUI€HETUKA U SITUT€HOMUKA
I'enetuka yenoBeka. [Ipaktudeckas paborta «CocTaBieHHe U aHAIU3 POJIOCIOBHO)
MeTtoasl MeAUITMHCKOM I'eHETUKHA

3HaueHue MEIUIIUHCKON T'€HETUKHU B OpeaAOTBPAIICHNUH U JICHCHUU I'CHCTHYCCKUX

R = e
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3a00JIEBaHUI YEJIOBEKA

OcHoBHBbIe IOHATHS cenekuuu. JlabopaTopHas padora «3yueHrne copToB KyabTypPHBIX

94 . 1 0.5
pacTeHui 1 OPOJ] TOMAITHAX KUBOTHBIX)

95 Mertoap! cenekumoHHOM paboThl. JlabopaTopHas padora «3ydeHre MeTo10B CeIeKINH 1 05
pacTeHuin» :

96 JlocTrKeHMs! ceNeKIMU pacTeHUul 1 KUBOTHBIX. [IpakTuueckas pabora «IIpuBuBka 1
pacTeHuin»

97 CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHNE T€HETUYECKUX PECYPCOB 1

08 BroTexHonorHs Kak HayKa U OTpacib Mpou3BoacTBa. [IpakTnueckas padora «M3ydenue 1 05
00BEKTOB OMOTEXHOJIOTUM» '

99 OCHOBHBIE HANpPaBJICHUSI CHHTETHYECKON OMOJIOTHH 1

100 XpoMOCOMHAsI U TeHHAsI WH)KEHEPHUS 1

101 MemuuuacKkre OMOTEXHOJIOT NN 1

102 Pesepubriit ypok. [loBTopenue, 06001enne, cucreMaTr3alus 3HaH|A 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 0 135



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; noj penakuuei [laceunuka B.B., AkninonepHoe o6111ecTBo

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.B.C.PoxnoB. Temarnueckuii 1 UTOTOBBIM KOHTPOJb. COOPHHUK MPOBEPOUYHBIX paboT. bruosorus.
10 ximacc. Mocksa 2014r.

3. O.IL. Aynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECThI, pa3HOYPOBHEBBIE 3a1aHMUSI.
Bousrorpaa: Yuurens, 2012r

4. H.A.bornanoB. KonTpoisibHO-u3MepuTenbHbie MaTepuanbl. buosorus 10 knacc. @I'OC.
Mocksa. Baxko, 2016r.

5. A.A . Kupuneunko. buonorus. Pazaen «9Botomust opranndeckoro mupay. Teopusi,
TpeHUpPOBOUHbIC 3aAaHus. Jlernon, 2016r.

6. A.A.Kupuiienko. buosiorus. Paznen «I'enerrka». Bee Tunel 3aau. TpeHUpOBOYHAS TETPA/ib.
Jlernon, 2016r

7. C.1M.KonecunukoB. buonorus. Pa3nen «9konorusi». Teopus, TpPEHUPOBOYHBIC 3aaHU 5.
Jlernon, 2016r.

8. B.C.PoxnoB. TemaTuueckuii 1 UTOTOBBIA KOHTPOJIb. COOpPHUK MPOBEPOUHBIX PadOT.
buosnorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 knaccsl. Mocksa. [Ipoda.2012r.

10. H.A.bornanoB KoHnTponbHO-u3MepurtenbHble MaTepuaisl. buonorus 11 kinacc. PI'OC.
Mocksa. Bako, 2016r.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

«Ennnas xomnexkuus Lugppossix O6pazoBatensHbIx PecypcoBy» (Habop mudpoBbIx
pecypcoB k yueonukam jquaun B.B. TTaceununka) (_http://school-collection.edu.ru/ ).

http://bio.1september.ru/urok/ -Matepuaisl kK ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3JIaH CalT, ObLIM OMyOIMKOBaHKI B Ta3ere "buonorus". ABTopamu caiita mpoaenana
Oosbas paboTa MO CUCTEMATH3UPOBAHUIO Ta3€THBIX CTAaTEe! C YUETOM HIKOJIHHON

yueOHOM nporpaMMsl 1o npeamety "buonorus".

http://ebio.ru/ - DnexrpouHsIit yaeOHUK «bronorus». CoaepKUT Bce pa3aeibl
Ouosioruu: 60TAaHUKY, 300JI0THIO, aHATOMHIO U (PU3UOJIOTHIO YeJIOBEKa, OCHOBBI
IUTOJIOTHU Y TEHETHKH, BOTIOIMOHHYIO TEOPHUIO U IKOJIOTHIO0. MOXKeT OBITh

PEKOMEH0BAH yJalluMcs JUIsl CAMOCTOSATEIbHON pabOTHhI.

http://djvu-inf.narod.ru/ - smextponHast 6HOIHOTEKA

http://biology.ru/index.php - Caiit geusercss MHTEpHET — Bepcuell yaeOHOTo Kypca Ha

koMnakT-aucke "OtkpeiTasg buogorus'.



https://www.google.com/url?q=http://school-collection.edu.ru/&amp;sa=D&amp;source=editors&amp;ust=1697367525936959&amp;usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&amp;sa=D&amp;source=editors&amp;ust=1697367525937162&amp;usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX
https://www.google.com/url?q=http://ebio.ru/&amp;sa=D&amp;source=editors&amp;ust=1697367525937383&amp;usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
https://www.google.com/url?q=http://djvu-inf.narod.ru/&amp;sa=D&amp;source=editors&amp;ust=1697367525937587&amp;usg=AOvVaw1YS-Je-LV7_H9tf1RY4bTU
https://www.google.com/url?q=http://biology.ru/index.php&amp;sa=D&amp;source=editors&amp;ust=1697367525937771&amp;usg=AOvVaw1udsbuSp46YLS3esOsGV6s

Pa6ouas nporpamma no 6uonorum gna 11 knaccos (yrny6n€HHbIN ypoBeHb) COCTaB/IeHA Ha OCHOBeE:

depepanbHOro KOMMNOHEHTA rOCYapPCTBEHHOrO CTaHAapTa cpeaHero (nosHoro) obulero ob6pasoBaHUs Ha NPOPUALHOM YpOBHe (yTBepKaeH npmukasom Ne 1089 ot
05.03.2004 r. MuHucTepcTBa obpasoBaHua PP);

MpumepHoI Nporpammbl cpegHero (nosHoro) obuiero obpasosaHmA Mo 6MoaorMn (NPOPUNbLHBIN YPOBEHbB);

OCHOBHOI 06pa3oBaTeIbHOM Nporpammbl cpeaHero (nosHoro) obuero obpasosaHmna MBOY COLL Ne 19

aBTOpPCKOM nporpammbl B. b. 3axapoBa (nnHua H. N. CoHnHa) «Mporpamma cpegHero (noaHoro) obuiero obpasoBaHus no 6uonorun. 10-11 knacc. MpodunbHbIi
ypoBeHby. (Mporpammbl A1 061Le06pa3oBa-TeNbHbIX yuperaeHui. MpupogoseaeHue. 5 knacc. buonorua. 6-11 knaccol. - M.: Apoda, 2006. -138c.), NONHOCTbIO
oTpakatoLLel cogepkaHue MNprumepHoO Nporpammsl, C 4OMNOSHEHUAMM, HE NPEBbLIWAOWMMM TPebOBaHMA K YPOBHIO NOAFOTOBKM 0byyatoLwmxca no 61Monornm Ha

npodnIbHOM YPOBHE.
Paboyas nporpamma peanusyetca cpegcteamu YMK, B cocTaB KOTOPbIX NOMUMO aBTOPCKOW NPOrpammbl BXOAAT y4eOHMKM:

3axapos B. b., MamonToB C. I'., CoHuH H. ., 3a-xaposa E. T. buonorua. O6uwasa 6uonoruns. 11 knacc: yuebHUK ana npoduabHoro yposHa / nog pea. npod. B. b.

3axaposa. -M.: lpoda, ntoboe nsgaHme c 2019r.

YyebHMKKN COOTBETCTBYIOT deaepabHOMy KOMNOHEHTY 06pa3oBaTe/IbHOro CTaHAapTa cpeaHero (NosHoro) obuiero o6pasoBaHms.



1. NNAHWUPYEMBIE PE3Y/IbTATblI OCBOEHWA MPEAMETA BUOJIOTUHN B 11 KIIACCAX HA YIJIYBJIEHHOM
YPOBHE

JInyHOCTHDbIE pe3yabTaTbl OCBOEHUA OCHOBHOW 06pa3oBaTe/ibHOM NPOrpPamMmmbl A,0/1KHbI OTPaAXKaTb:

1) pOCCUIACKYIO FPaXKAaHCKY0 MAEHTUUYHOCTb, NaTPMOTU3M, YBaXKEHNE K CBOeMY Hapoay, YyBCTBa OTBETCTBEHHOCTM neped, PoAMHONI, ropaoCTH 3a CBOM Kpai, CBOIO
PoauHy, npoLioe 1 HacTosALee MHOFOHaUMOHaIbHOTo Hapoda Poccuu, yBaxeHue rocy4apCTBEHHbIX CUMBOJIOB (repb, dnar, rMmH);

2) rpa4aHCKyH NO3MLMIO KaK aKTUBHOMO M OTBETCTBEHHOIO Y/1€Ha POCCUIMCKOro 06LL,ECTBa, OCO3HAKOLLErO CBOWM KOHCTUTYLIMOHHbIE NpaBa 1 06A3aHHOCTY,
YBaXKaloLLLEro 3aKOH M NpPaBonopsaAoK, 061a4at0Lero YyscTBOM CO6CTBEHHOr0 AOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOLLErO TPaANLMOHHbIE HaLMOoHa bHbIE U
obLieyenoseyYeckme rymaHMCTUYECKME M AeMOKPaTUYECKMNE LLEHHOCTY;

3) FOTOBHOCTb K CZIyXKEHUIO OTe‘-IECTBy, €ro 3awuTe;

4) Cd)OpMVIpOBaHHOCTb MNPOBO33pPEHNA, COOTBETCTBYHOLLEITO COBpEMEHHOMY YPOBHIO Pa3BUTUA HAYKU U O6LI.I,€CTB€HHOﬁ NPaKTUKKU, OCHOBAHHOIoO Ha gunanore
KY/IbTYP, @ TaKXKe Pa3/InvyHbIX d)OpM O6LIJ,ECTBEHHOI'O CO3HaHuA, OCO3HaHKME CBOEro mecrta B NOJINKYJIbTYPHOM MUPE,;

5) Cq)OpMMpOBaHHOCTb OCHOB CamoOpa3BnUTUA N CaMoBOCNNTAaHMUA B COOTBETCTBUA C O6LLI,€‘-Iel'IOBe‘-IeCKMMM LEHHOCTAMU N naeanamm rpaxKaaHCckoro 06LLI,€CTBa;
rOoTOBHOCTb M CNOCOBHOCTL K CaMOCTOHTEHbHOﬁ, TBOp‘-IGCKOﬁ N OTBETCTBEHHOM AeATENbHOCTU;

6) TONIEPAHTHOE CO3HaHWME N noBeaeHUeE B NOJIMKY/IbTYPHOM MUpeE, rOTOBHOCTb U CNocobHOCTb BECTU Aauvanor c agpyrumum nroabmun, OoCTuUratb B HeEm
B3aMMOMNOHMMaHUA, Haxo4uUTb 06LLI,ME uenn n CoTpyaHn4daTtb anAa nx 4oCTUXEHUA;

7) HaBbIKK COTpyaHWNYeCTBa CO CBEPCTHUKAMU, AE€TbMUN MaagLero Bo3pacrta, B3poC/ibiMmu B 06pa3OBaTean017|, O6|.I.l,eCTBeHHO I'IOIIE3HOﬁ, y‘-IEGHO-
MCCI'Ie,D,OBaTel'IbCKOVI, ﬂpOEKTHOVI n Apyrnx suaax oeATeNnbHOCTU,

8) HpaBCTBEHHOE CO3HaHWME N NoBegeHNE Ha OCHOBE YCBOEHUA O6LI.I,€‘-I€HOBE‘-|ECI-(MX LLEHHOCTEVI;

9) roTOBHOCTb M1 CNOCOBHOCTL K 06Pa30BaHMIO, B TOM YMCe Camoo6pa30oBaHMIO, Ha NPOTAXKEHMM BCEIM KU3HW; CO3HATE/IbHOE OTHOLIEHME K HEMpPepbiBHOMY
06pa30BaHMIO KaK YCNOBUIO YCnewHoW NpodpeccMoHanbHoM 1 06WeCcTBEHHOW AeATeNbHOCTH;

10) 3CTETNYECKOE OTHOLWEHNE K MUNPY, BK/IKOYAA 3CTETUKRY 6bITa, HAy4YHOro n TexHM4YeCKoro Tsop4ecrtaa, CnopTa, O6LLI,ECTBEHHbIX OTHOLEHUI;

11) NPUHATNE U pean3aunto LLeHHOCTEﬁ 340poBOro n 6e3sonacHoro o6pa3a KU3HNY, I'IOTpE6HOCTM B ¢M3MLIECKOM camocoBepLleHCTBOBAHNN, 3aHATUAX CMOPTUBHO-
O3AOpOBMTe!'IbHOl7I AeATENbHOCTbIO, HENPUATUE BPEOHbIX NPUBbIYEK: KYpEHUA, yI'IOTpe6I'IEHVIFI a/JIkorona, HapKOTUKOB,



12) 6epexHoe, OTBETCTBEHHOE Y KOMMNETEHTHOE OTHOLLEHNE K GpU3MYEeCKOMY U NCUXONOTMYECKOMY 30P0BbI0, Kak COBCTBEHHOMY, TaK U ApYrux Nloaein, ymeHue
OKa3blBaTb NEPBYIO MOMOLLb;

13) oco3HaHHbIV BbIbOp byayLei npodpeccun n BO3SMOXKHOCTEN peannsaumm cobCTBEHHbIX }KM3HEHHbIX MNN1aHOB;

OTHOLLIeHMe K NpodeccUoHaNbHOM AeATeNbHOCTU KaK BO3MOMKHOCTM y4acTUA B PeLEHUN IMYHbIX, 06LeCTBEHHbIX, FOCY,4apPCTBEHHbIX, 06LEeHaLMOHaIbHbIX
npobnem;

14) cdopMMPOBAHHOCTb 3KOIOrMYECKOro MblLLIEHMA, MOHUMaHWUA BAUAHMA COLMANbHO-3KOHOMMUYECKNX NPOLLECCOB Ha COCTOSIHME NPUPOAHOM 1 COLMaIbHOM
cpeabl; NpuobpeTeHne onbiTa 3KO0ro-HanpasIeHHON AeATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOLIEHMWE K CO34aHMNI0 CEMbW Ha OCHOBE OCO3HAHHOIO MPUHATUA LLIEHHOCTEN CEMENHOMN XU3HMN.
MeTtanpegmeTHble pe3y/ibTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTeIbHOM NPOrpaMmbl A0/KHbI OTPAXKaTb:

1) YMeHUe CamMoCTOATE/IbHO onpeaenaTb Lenn geATe/ibHOCTU U COCTaB/IATb NJ1aHbl 4eATENIbHOCTU; CAMOCTOATE/IbHO OCYyLWECTBIATb, KOHTPO/IMPOBATb U
KOPPEKTUPOBATb AeATE/NIbHOCTb; MCMNOJIb30BaTb BCE BO3MOXHbIE peCypcCbl 4N1A OCTUXKEHUA NOCTAB/IEHHbIX u,eneﬁ 1 peaansautmnm naaHoB AEATE/IbHOCTH, BbI6MpaTb
yCneuwHble CTpaTermn B pasnnyHbIX CUTyauuax;

2) yMeHMe NpoAYKTUBHO 06LATLCA M B3aMMOLENCTBOBATb B MPOLLECCE COBMECTHOM A,eATe/IbHOCTH, YYUTbIBATb NMO3ULMMK APYIMX Y4AaCTHUKOB AeATe/IbHOCTH,
3¢ PEKTMBHO paspellaTb KOHPANKTbI;

3) BNnageHne HaBblkamu ﬂO3HaBaTEHbHOﬁ, y“IE6HO-VICCﬂe,CI,OBaTEI'IbCKOﬁ n FlpoeKTHOI\;I 0eATeNbHOCTU, HaBblKaMK pa3pelleHnA np06nem; CNOCO6HOCTb M FTOTOBHOCTb
K CaMOCTOATENIbHOMY MOUCKY METOA0B peLEHNA NPAKTUYECKUX 3a4a4, TPUMEHEHUNIO PA3/IMYHbBIX METOA0B NO3HAHUA;

4) rOTOBHOCTb M CMOCOBHOCTb K CAaMOCTOATENbHOM VIHd)OpMaLI,MOHHO-I'IO3HaBaTEI'IbHOﬁ AeATENbHOCTHU, BNageHNe HaBblKaMM NONy4HeEHNA H606XOAMMOﬁ
MHq)OpMaLI,MVI ns3 cnosapel‘/‘l Pa3HbIX TUNOB, YMEHUE OPUEHTUPOBATLCA B PA3/IMYHbIX MCTOYHUKAX VIH(I)OpMaLI,VIM, KPUTUYHECKUN OLLEHNBATb U MHTEPNPETUPOBATDL
MHd)OpMaLI,MI-O, nony4yaemyro n3 pas3siMyHbIX MICTOYHUKOB,

5) ymeHue ncnonb3oBaTb cpeactsa MHOOPMALMOHHBIX U KOMMYHUKALLMOHHBIX TeXHoNorni (ganee - MKT) B pelleHNn KOrHUTUBHbIX, KOMMYHUKATUBHbIX U
OpPraHM3auUMOHHbIX 33434 € cobtoaeHneM TPeboBaHNN 3ProHOMUKN, TEXHUKM HE30NAaCHOCTU, TMTMeHbl, pecypcocbepekeHnsn, NPaBOBbIX U 3TUYE CKUX HOPM, HOPM
nHdopmaumMoHHOMN 6e3onacHoCTy;

6) ymeHume onpenenAatb Ha3Ha4yeHune n d)yHKLI,MM Pa3/INYHbIX COLMNANNTBbHbLIX UHCTUTYTOB;

7) YMeHne CamMoCTOATE/IbHO OUEHNBATb U NPUHUMATb pelleHna, onpeaenatouime ctpatermo nosegeHmA, C y4eTom rpaXgaHCKMUX N HpaBCTBEHHbIX Ll,eHHOCTEI‘;I,'



8) BNnaaeHme A3blIKoOBbIMU CpeacTBaMu - ymeHne ACHO, TOTMYHO N TOYHO MU31araTb CBOKO TOYKY 3peHNA, UCMNOJ1b30BaTb aleKBaTHbIE A3bIKOBblE CPeACTBa;

9) BNnageHme HaBblkamu No3HaBaTe/IbHOWN pedIeKCUM Kak 0CO3HaHUA CoBepLIaeMbiX AeMCTBUIA U MbICINTENbHbIX MPOLLECCOB, UX PE3YIbTaTOB U OCHOBAHWM, rpaHuLl,
CBOEro 3HaHWA U He3HaHWA, HOBbIX MO3HABATE/IbHbIX 33434 M CPEACTB UX AOCTUMKEHUSA.

MpegmeTHble pe3ynbTaTbl 0CBOEHUA NpeameTHoM obnactu «BUONOTNA»

TpebdoBanus Kk pe3yjbTaram
ocoenusi OOIl COO (®I'OC

YTOUHEHHbIe U KOHKPETU3UPOBaHHbIE NJIAaHMPYeMble pe3ynbTaTbl 0CBOeHUA yue6HOro npegmera

CO00)

c(hOpMUPOBAHHOCTH OCHOB
LETIOCTHOW Hay4YHOU KapTHUHBI
MUpA;

(dhopmupoBaHNEe TOHUMAHHS
B3aMMOCBSI3U U
B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;
c(hopMUPOBAHHOCTH
MTOHUMaHUS BITUSTHHSI
€CTECTBCHHBIX HayK Ha
OKpYXKAIOIIYIO Cpeny,
HKOHOMHUYECKYIO,
TEXHOJIOTUYECKYIO,
COLIMAIBHYIO U ATUYECKYIO
cdepsl NeITEeTbHOCTH YEJIOBEKa,
CO3JIaHUEC YCIIOBHIA JJIs
pa3BUTHS HaBBIKOB y4eOHOM,
MIPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JCATEIBHOCTH,
MOTHBAILIUHN O0YUaIOIIMXCS K
CaMOPa3BUTHIO;
c(OPMHUPOBAHHOCTb YMEHHI
aHaJIM3UPOBATh, OLICHUBATB,
MIPOBEPATH Ha TOCTOBEPHOCTH U
0000111aTh HAYYHYIO
uH(pOpMaINIO;

BpinyckHUK HA yri1y0JeHHOM YPOBHE HAYUYMTCS:
OIIEHUBATH POJIb OMOJOTUYECKUX OTKPBITHI M COBPEMEHHBIX MCCIICIOBAHUNA B Pa3BUTHUU HAYKH M B IPAKTUYECKOMN
NeATEIIFHOCTH JIFOJIEH;
OIIEHWBATh POJb Ouosiorn B (OPMHUPOBAHWU COBPEMEHHOW HAyYHOW KAapTUHBI MHpPA, TMPOTHO3UPOBATH
TIEPCIIEKTUBBI Pa3BUTHS OHUOJIOTHH;
YCTaHABJIMBATh U XapaKTePU30BaTh CBSI3h OCHOBOIOJIATAIONIUX OMOJIOTHUECKUX TMOHATUHN (KJIETKa, OPraHu3M, BU],
IKOocucTeMa, Onocdepa) ¢ OCHOBOTIOJIATAIOIIMMH OHATHAMU APYTUX €CTECTBEHHBIX HAYK;
000CHOBBIBAaTh CHCTEMY B3IVISIIOB HAa JKHUBYIO MPUPOTY U MECTO B HEW dYeloBeKa, MPHUMEHsSI OMOJIOTHUYECKUE
TEOPUH, YUCHHUS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh IPAHUIIBI KX TPUMEHUMOCTH;
MIPOBOJUTH Y4eOHO-UCCIEA0BATEIbCKYIO AEATEIbHOCTh 0 OMOJIOTUH: BBIABUIaTh THIOTE3bI, INIAHUPOBATH PaboTYy,
oTOMpaTh W TPEOOpPa3OBBIBATH HEOOXOAMMYIO HWH(OpPMAIMIO, MPOBOJIUTH 3KCIEPUMEHTHI, WHTEPIPETHPOBATH
pe3yNbTaThl, eJIaTh BBIBOJIbI HA OCHOBE MOJYYEHHBIX PE3Yy/IbTaTOB.
BBISIBJISITH U1 000CHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3alyy KU3HY;
yCTaHABIIUBATh CBS3b CTPOCHUS U (PYHKIUN OCHOBHBIX OMOJIOTUYECKUX MAKpPOMOJIEKYJ, UX pOJib B Ipoleccax
KJIETOYHOTO METab0I13Ma;
peliath 3a7auu Ha omnpenaeneHue nocienpoBarenbHocTd HykieoTuaoB JJHK nu n”PHK (MPHK), antukononoB TPHK,
MOCIIEZIOBATEILHOCTH AMHHOKHUCIOT B MOJIEKyJe Oelka, MPUMEHSS 3HaHHUS O PEeakUUsX MATPUYHOTO CHHTE3a,
TeHEeTHUYECKOM KOJIe, IPUHIUIIE KOMILIEMEHTapHOCTH;
JieNaTh BBIBOJBI 00 M3MEHEHHUAX, KOTOPbIe MPOU30MAYT B IMpolieccaX MaTPUYHOTO CHUHTE3a, B ClIydyae M3MEHEHUS
nocneaoBareabHocTy HykiaeotuaoB JJHK;
CpaBHHMBaTh (a3bl JENeHUs KIETKH; pellaTh 3a/a4dl Ha OMpEeleeHHe U CPaBHEHHE KOJMYECTBA MeHETHYECKOTrO
matepuana (xpomocom u JJHK) B kieTkax MHOTOKIETOYHBIX OPraHU3MOB B Pa3HbBIX (pa3ax KJIETOYHOTO IIHKIIA;
BBISIBIIAITh  CYIIECTBEHHBIE MPU3HAKKM CTPOCHMS KIETOK OPraHU3MOB pa3HbIX I[apCTB KUBOW MPHUPOIBI,
yCTaHABIUBATh B3aMMOCBS3b CTPOCHUS U (DYHKIIMI YacTeil 1 OPraHOMI0B KIETKH;
000CHOBBIBATh B3aUMOCBSI3b IJIACTHUECKOTO M SHEPTeTHIECKOr0 0OMEHOB;
CpPaBHHMBATh MPOIECCHl TMJIACTHUYECKOTO M HHEPreTHYEeCKOrO0 OOMEHOB, MPOUCXOJSIIMX B KIETKAX JKHUBBIX




— chOpPMHUPOBAHHOCTH HABBHIKOB
6e30macHoi paboThl BO BpeMs
MPOEKTHO-UCCIIEI0BATEIBLCKOM
U KCIIEpUMEHTAIBHOU
JEATSIbHOCTH, TPH
UCII0JIb30BaHUU J1a00OPaTOPHOTO
000py/IOBaHUS;

IIpenmeTHbIE pe3yJibTATHI
U3y4eHUs MpeIMeTHOI 001acTH
"buoJorust" BKII04YaI0T
pe3yJbTaThI:

1) copMUpPOBAHHOCTH CUCTEMBI
3HAHUHA 00 00X OMOJIOTUUECKIX
3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX;

2) copMHUPOBAHHOCTH YMEHHI
HCCe0BaTh M aHATM3UPOBATh
OMO0JIOrMYecKrue 00BEKThI U
CHCTEMBI, 0OBICHSITE
3aKOHOMEPHOCTH OMOJIOTHUECKHX
MPOLECCOB U SIBJICHUIA;
MIPOTHO3UPOBATH MOCIIECICTBHS
3HAYMMBIX OHOJIOTHYECKUX
HCCIICIOBAHNI;

3) BiIaJiecHUE YMEHUSIMU BBIJIBUTaTh
TANOTE3bI HA OCHOBE 3HAHMH 00
OCHOBOIIOJIAraloII X
OMOJIOTHYECKHX 3aKOHOMEPHOCTSX
Y 3aKOHAX, O IPOUCXOKJICHUU 1
CYIIHOCTH KHU3HH, IJ100aIbHBIX
M3MEHEHUSX B Ouocdepe;
MIPOBEPSATH BHIIBUHYTHIE TUIIOTE3BI
AKCMIEPUMEHTATBbHBIMH
cpeacTBamu, GOpMyIHpYs el
HCCIIEIOBAHUS;

OpraHU3MOB;

— ONpEAeNsATh KOJUYECTBO XPOMOCOM B KJIETKAaX PAcTEeHUH OCHOBHBIX OTAEJIOB HA Pa3HbIX AdTanax XU3HEHHOTO
LIUKIIA;

— pelath TeHETHYECKHE 3a/1a4i Ha TUTHOPUIHOE CKPEIIMBaHUE, CIEIJICHHOE (B TOM YHKCJIE C TI0JIOM) HACJIeI0BaHHE,
AHAIM3UPYIOIIEe CKpEIIMBAaHWE, NPUMEHSSA 3aKOHBI HACIEIACTBEHHOCTH M 3aKOHOMEPHOCTH CILEIUIEHHOTO
HACJICI0BaHUS;

— pacKpbIBaTh NMPUYHUHBI HACIICCTBEHHBIX 3a00JIEBAaHUH, apryMEHTHPOBATh HEOOXOAMMOCTh MEp MPEIyIPEKICHUS
TaKux 3a00JIeBaHUIL;

— CpaBHUBATh pa3HBIC CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

— XapaKTepu30BaTh OCHOBHBIC 3TAITBl OHTOT'€HE3a OPraHNU3MOB;

— BBIABJISITH TNPUYUHBI W CYHIECTBEHHbIE TPHU3HAKM MOJIU(MUKAIMOHHON M MYTAIlMOHHOW W3MEHYHMBOCTH;
000CHOBBIBATH POJIb U3BMEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

— 000CHOBBIBATh 3HAYEHUE PA3HBIX METOJOB CEJICKIIUU B CO3JJaHUU COPTOB PACTCHH, MOPO/I )KUBOTHBIX U IITAMMOB
MHKPOOPTaHU3MOB;

— 000CHOBBIBATH MPUYUHBI U3MEHSAEMOCTH U MHOTO00Opa3Hs BUJOB, IPUMEHSSI CHHTETUICCKYIO TEOPUIO DBOJTIOIHH;

— XapaKTepHW30BaTh MOMYJAIHNIO KaK €IWHUITY SBOJIOIMHU, BHJ KaK CHCTEMAaTHYECKYIO0 KaTETOPHUIO M KaK pe3ybTaT
SBOJIIOIINH;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPHI U CBONCTB 3KOCUCTEMBI;

— COCTaBIISITh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (CETH MUTAHMSI), IPOrHO3UPOBATh UX U3MEHEHUS B
3aBUCHUMOCTH OT U3MEHEHUs (PaKTOPOB CPEJIbI;

— apryMEHTUPOBAaTh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHHIO K HKOJOTMYECKMM IMpolieMaM U TOBEICHHUIO B
MPUPOIHOM Cpeae;

— 000CHOBBIBAaTh HEOOXOAUMOCTh YCTOWYMBOTO Pa3BUTHS KaK yCIOBHS COXpaHEHUs buochepsl;

— OIICHUBATh NMPAKTUYECKOE U 3TUYECKOE 3HAUCHUE COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTHH, METUIIMHE, SKOJIOTHH,
OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OLICHKY;

— BBISABJISATH B TEKCTE OMOJIOTHYECKOT0O COJIep>KaHus MpoOiieMy U apryMEHTUPOBAHHO €€ OOBSICHSATH;

— TPECTaBJIATH OMOJOTUYECKYIO HH(POPMAIINIO B BUIE TEKCTA, TAOIHUIIBI,

— cXeMbl, rpaduka, TuarpamMmbl U JIelaTh BBIBOJBI Ha OCHOBAaHUM MPEACTABICHHBIX NaHHBIX; MPEOOPa30OBBIBATH
rpaduk, Tabnuily, IuarpaMmmy, CXeMy B TEKCT OMOJIOTUYECKOTO COACPKAHUS.

BbinycKHUK Ha y2nyba1eHHOM ypo8He nosy4um 803MOXCHOCMb HAYYUMbCA:

—  0peaHu3z08vI8aMb U NPOBOOUMb UHOUBUOYATILHYIO UCCIe008AMENbCKYI0  0esImelbHOCb No  Ouono2uu (Ui
paspabamuléams UHOUBUOYAIbHLIL NPOEKM). 6bl08UAMb 2UNOMe3bl, NIAHUPOsams pabomy, omoupamv u
npeoopazo6vl8ams HeOOX0OUMYIO UHDOPMAYUIO, NPOBOOUNMb IKCHEPUMEHMb,

—  UHMepnpemuposams pe3yibmamovl, O0elamv 6bl600bl HA OCHOBE NOJYYEHHLIX Ppe3yIbMmamos, npeoCcmasiinms




4) BnajeHue METoAaMu
CaMOCTOSITEJIbHON [TOCTAaHOBKH
OMOJIOTMYECKUX IKCIIEPUMEHTOB,
ONMCAHUs, aHAJIN3a U OLICHKU
JIOCTOBEPHOCTH MOIY4EHHOTO
pe3ynbrara;

5) chopMHPOBAHHOCTH
YOEKICHHOCTH B HEOOXOAMMOCTH
COOJIOACHUS STUYECKUX HOPM U
9KOJIOTMYECKUX TPEOOBAHUN MTPU
MPOBEACHUN OMOJIOTUYECKUX
HCCIIE0BaHUN.

NPOOYKM C8OUX UCCe008AHULL

NPOCHO3UPOBAMb  NOCIEOCMBUSL COOCNBEHHBIX UCCAE008AHULL C YUEMOM IMUYECKUX HOPM U IKOAOSUUECKUX
mpebosanuil,

8b10€IAMb CYUeCMBEHHbIE OCOOCHHOCMU JHCUSHEHHbIX YUKI08 Npeocmasumeinell pazHulXx omoenos pacmeHul u
MUNO8 HCUBOMHBIX, U300PANCAMb YUK PAZBUMUSL 8 BUOE CXEM,

AHATUUPOBAMb U UCNOIL308AMb 8 PeUleHUl Y4eOHbIX U UCCIe008AMENbCKUX 3a0ad UHPOPMAYUIO O COBPEMEHHBIX
UCCIe008AHUAX 8 DUONIO2UU, MEOUYUHE U IKOIOSUU,

apeymMeHmupo8ams HeoOX00UMOCMb CUHME3A eCMeCmMEEeHHOHAYYHO20 U COYUOSYMAHUMAPHO2O 3HAHUSL 8 INOX)
UHGOPMAYUOHHOU YUBULUZAYUU,

MOOenuposams uUsMeHeHue IKOCUCmem noo GIUAHUEM PA3TUYHBIX 2PYNN haKmopos oKpyxcaroujeli cpeobl,
8bIABNIAMb 8 Npoyecce UCCIe008AMENbCKOU 0esimeNbHOCMU  NOCIe0CMEUsi AHMPONOSEHHO20 6030€liCEUs Ha
IKOCUCTEMBL C80€20 PeUOHA, NPedilazams CROCOObI CHUMCEHUSL AHMPONO2EHHO20 8030eliCEUs HA IKOCUCTNEMbL,
UCNONb308aMb NPUOOPEmeHHble KOMNEMeHYUU 8 NPAKMU4eckol OesmeibHOCU U NOBCEOHEeBHOU JHCU3HU, Ois
npuodpemenus onvima OessmenbHOCmU, npeouwecmsyrouelt. npopeccUoHaIbHoOl, 8 OCHO8e KOMOPOU JeHCUm
ouonozusi Kaxk y4eonviii npeomem.




2.  COLEPHAHWE MPEOMETA BMOIOIMMN B 11 KITACCAX

(yriyOJIeHHBIN YPOBEHbB)
11 KNACC

(3 yaca B Hegento, Bcero 105 u3 HMX 4 Y - pe3epBHOE Bpemsl)
YacTtbl
YYEHUE OB 3BOIHOLMN OPTAHUYECKOIO MUPA (49 u)
Pasgenl
3AKOHOMEPHOCTU PA3BUTUA XKUBOW NPUPOADI. 3BONOLMOHHOE YYEHME (26 u)
Tema 1.1
UCTOPWA NPEACTABJ/IEHUM O PA3BUTUN KU3HU HA 3EMJE (3 u)

Ymo3puTenbHble KoHuenuum AHTUYHOCTU: Mudaropa, Imnenokna, AemokpuTta, M'mnnokpata v gp.
KpeaunoHusm. locnoactBo B Hayke nNpeactaBieHUt 06  «M3Ha4yanbHOM LenecoobpasHoOCTU» WU
HEM3MEHHOCTU KMBOM npupoapl. Benukue reorpadumyeckme oTKpbITMA. Passutme 6Guonorun B
[0OAPBUHOBCKMI nepuoa,. Pabotbl K. J/IMHHEA Mo cucTemMaTMKe PAcTEHUIA U KMBOTHbIX; NPUHLMMNbI
NMHHeeBcKol cuctemaTuku. Tpyabl K. Kioebe n K. ge CeHT-WUnepa. dBontounmoHHan teopusa XK.-b.
Namapka. MNepsBble pycckme 3BONOLMOHUCTDI.

Tema 1.2
MPEANOCHINTKM BO3SHUKHOBEHWA TEOPUWN Y. OAPBUNHA (2 u)

MpeAnocblIKM BO3HUKHOBEHMA yyeHna Y. [lapBuHa: AOCTUNKEHMA B 061aCTU eCcTeCTBEHHbIX HayK
(umTonorua, ambpuonorna, ©¢u3MKa, XUMMKA, TEONOMUA, OnucaTeNbHble 6O0TaHMKA W 300/0rUA,
CpaBHWUTE/NIbHAsA aHATOMMA MO3BOHOYHbIX, MAJEOHTONOTUA U AP.); SKCNeAUUMOHHbIM MaTepuan Y.
JapsuHa.

Tema 1.3
3BOMMOUNOHHAA TEOPUA Y. AAPBUHA (8 u)

YuyeHue Y. JapsBuHa 06 UCKyccTBEHHOM oTbope. POpPMbl MCKYCCTBEHHOrO OT6OpPa: METOAMYECKUIA
N beccosHaTenbHblli 0T60p. KoppenatmuBHas WM3MEHUYMBOCTb. YueHue Y. [apBMHa O ecTecTBEHHOM
oTbope. Bceobwas uHAMBMAYANAbHAA WM3MEHUYMBOCTb, M36bITOYHAA YMCAEHHOCTb MNOTOMCTBA W
OrpaHWYeHHOCTb pecypcoB. bopbba 3a cywecTBoBaHWe: BHYTPUBMAOBAA, MexBMAO0Baa M bopbba c
abuoTnyecknmm GpaKkTopamm; ecTecTBeHHbI oTb6op. O6pasoBaHMe HOBbIX BUAOB.

Tema 1.4

COBPEMEHHbIE MPEACTAB/IEHMS O MEXAHW3MAX M 3AKOHOMEPHOCTAX 3BOJIOLMM.
MWKPO3BOMOLMA (13 u)

Bug — 3n1emeHTapHas 3BOJIIOLUMOHHAA eAuHULA; KPUTEPUM M FeHeTMYecKkas LenoCTHOCTb.
MonynaunoHHana CTPYKTypa BuAa; reorpadmyeckas M 3SKOMOTMYEcKana W301AUMA, OrpaHUYEeHHOCTb
paguyca UHANBMAYANbHON aKTUBHOCTU. POpMUPOBAHME CUHTETUYECKON TEOPUK 3BOIIOLUMUKN. TeHEeTUKa U
3BO/IOLMOHHAA Teopua. Monynauma — sneMeHTapHan 3BONOUMOHHAA eguHmMua. FTeHopoHA Nnonynaumii.
NpeanbHble M peanbHble nonynauum (3akoH Xapau — BaliHb6epra). FeHeTMyeckue npoueccbl B



nonynaumax. Pe3epB HacneAcCTBEHHOMW W3MeEH4YMBOCTM nonynsumin. Popmbl ectectBeHHoro otbopa.
dopmbl ecTecTBEHHOro OTHOpa: ABMMKYLLUWUKM, CTAabUAM3UPYIOWNIM M paspbiBatowmin. MNonosoit otbop.
MpucnocobaeHHOCTb OpraHM3MoB K cpese 0bUTaHMA Kak pe3y/bTaT AeNCTBUA ecTecTBEHHOro otbopa.
MpucnocobutenbHbie OCOOEHHOCTM CTPOEHMUA, OKPACKM Tena W MNOoBeAEeHMA KUBOTHbIX. 3aboTa o
notomctee. OTHOCUTENIbHbIA  XapaKTep NpPUCNocobsieHHOCTM  opraHusmoB. MuKpoasoaoums.
CoBpemeHHble npeactasnaeHuna o suaoobpasosaHumn (C. C. Yetsepukos, UN. U.LLImanbraysen). Nytu u
CKOpPOCTb BUA006pa3oBaHus; reorpapuyeckoe (annonaTpuyeckoe) 1 sKkosormyeckoe (cumnaTpmyeckoe)
BMAoo6pasoBaHMe. IBOJIOUMOHHAA posb moaudukaumn; ¢dusmonormyeckne agantaumm. Temnbl
3BOJIOLMMN.

Pasgen 2

MAKPO3BOJIIOUUNA. BUONIOTMYECKUE NOCNEACTBUA NMPUOBPETEHUA NMPUCNOCOBNEHUN
(23 4)

Tema 2.1
rNABHbIE HANPABJ/IEHUA BMONOMMYECKOM 3BOMOLUMM (11 y)

FNnaBHble HaMpaB/ieHWsA 3BOJIIOUMOHHOIO npouecca. buosornyeckuii nporpecc n 6uonormyeckuii
perpecc (A. H. CesepuoB). MyTM AgocTuKeHUAa 6GuUonorMyeckoro nporpecca. PesynbTaTbl 3BOOLMM:
MHoroobpasuve BUA0B, OpraHMyecKas LeaecoobpasHoCTb, MOCTENEHHOE YCOXKHEHWE OpraHM3auuu.

Tema 2.2
NYTU AOCTUKEHUA BUOJTOTMYECKOIO MNPOTPECCA (12 4)

Makpoasontouma. AporeHes; CyWHOCTb APOMOPPHbLIX M3MEHEHUN U UX PONb B 3IBOJIOLUW.
BO3HWMKHOBEHME KPYMHbIX CUCTEMATUYECKUX TPYMM XMBbIX OPraHM3mMoB. AnloreHe3 1 MporpeccuBHoe
npucnocobseHne K onpeaeneHHbIM YCNOBUMAM cyliecTBoBaHUA. KaTareHes Kak ¢popma AOCTUXKEHUA
6MoNOrMYeckoro npouBeTaHus rpynn  opraHnamoB. OCHOBHble 3aKOHOMEPHOCTUM  3BOAOLUMN:
AMBEpreHumMA, KOHBEPreHUMA, Napannennsm; npasuaa 3BOAIOLMM TPYNN OpraHM3MoB. 3Ha4yeHne paboT
A. H. CeBepuoBa.

YacTtbll
PA3BMTUE OPTAHMYECKOIO MUPA (21 )
Pasgen 3
PA3BUTME XKMU3HU HA 3EMJIE (11 )
Tema 3.1
PA3BUTUE }KN3HW B APXEMCKOW M MPOTEPO30MCKOM 3PE (2 u)

PasBuTUE KM3HM Ha 3em/e B apXelcKoW ape; nepsble cneapl XU3HU Ha 3emne. CTpPOMaTONUTLI.
PassuThe XM3HM Ha 3emse B MPOTEPO30MCKOM 3pe. MoABAeHME NPeaKOB BCEX COBPEMEHHbIX TUMOB
6eCcno3BOHOUYHbIX }KUBOTHbIX. [MNOTE3bl BOSHUKHOBEHMSA MHOTFOKAETOUYHbIX (3. l'ekkenb, . N. MeuHMKoB,
A. B. MBaHoB). [NepBble xopaoBble. HanpasaeHWs 3B0MOLMM HUSLWKNX XOPAO0BbIX; 06LaA XapaKTepUCTMKa
becyepenHblx M 06010YHMKOB. Pas3BuMTMEe BOAHbLIX pacTeHWin. Hayano no4ysoobpasoBaTesIbHbIX
npoL,eccos.



Tema 3.2
PA3BUTUE }KN3HWU B NAJIEO30MCKOW 3PE (3 u)

PassuTMe KM3HM Ha 3emne B Masie030MCKOM 3pe; nepuoamsaums Naneoson: KemMOpUNCKUN,
OPAOBUKCKUINA, CUNYPUNCKUIA, AEBOHCKUIM, KapbOOHOBbLIN M NMEPMCKUIA Nepuoabl. IBOAOLMSA PACTEHUI;
PUHUODUTLI, NOSABEHWE MEPBbIX COCYAWUCTbIX PACTEHWUM; NANOPOTHMKU, CEMEHHbIE ManOPOTHUKM,
ro/l0CEMEHHblE pacTeHMA. BO3HMKHOBEHME MO3BOHOYHbIX: 0OLLAA XapaKTEpPUCTUKA U apomopdOo3Hble
yepTbl KnaccoB Pbibbl, 3emHoBogHble, [Mpecmbikatowmecs. [NaBHble HanpaBAEHUA 3BOAOLUM
NO3BOHOYHbIX; XapPaKTEPUCTMKA aHAMHWUIA U AaMHUNOT.

Tema 3.3
PA3BUTUE }KWM3HU B ME3030MCKOW 3PE (3 u)

PasBuTMe KM3HM Ha 3emne B Me3030KMCKOM 3pe. [loABneHWe U pacnpocTpaHeHue
NOKPbITOCEMEHHbIX PACTeHMW. IBONIOLMA HA3EMHbIX MNO3BOHOYHbIX. BO3HMKHOBEHME nNTUL, W
M/IEKONUTAKOLWMX; O0OLLAA XapaKTepUCTMKa K/AaccoB NTUL, M mMaekonutawwmx. CpaBHUTE/bHasA
XapaKTepUCTMKa BbIMEPLIMX W COBPEMEHHbIX HAa3eMHbIX MNO3BOHOYHbIX. BbiMupaHMe ApeBHUX
rONI0CEMEHHbIX PACTEHWUI U MPECMbIKAOLLIMXCA.

Tema 3.4
PA3BUTUE }KM3HN B KAMHO30MCKOW 3PE (3 u)

PasBuTHE KM3HM Ha 3emse B KaWHO30WMCKOM 3pe. BypHoe pasBMTME LBETKOBbLIX PaCTEHWUH,
MHOroobpasve HaceKoMmblX; MapanfefbHas 3BOAOUMA. PasBuUTME NNALEHTapHbIX M/IEKOMUTAIOLLMX,
nosiB/eHne XUWHbIX. BO3HMKHOBEHME NpumaToB. [peiid maTepukos, onegeHeHus. OCHOBHbIE 3Tanbl
3BOJIOLLMM pacTeHuii. OCHOBHbIE 3Tarbl 3BOIOLMW }KUBOTHbIX.

Paspgen 4

MNPOUCXOXAEHUE YENNOBEKA (10 u)

Tema 4.1

MONOXKEHUE YENNOBEKA B CUCTEME XUBOTO MUPA (2 u)

Mmd)onormqecr(me M pesINTMOo3Hble NpeacTaB/ieHnA O NPOUCXOXKAEHNM YenoBeKa. [TpeacTtasneHuna
K. J/InHHeA o NMPOUCXOXKAOEHNUN YeNnoBEKa. Cuctematmyeckoe nonoxeHue snaa Homo sapiens B cucreme
KNBOro mmpa.

Tema 4.2
3BONOUMNA NPUMATOB (1 u)

Pa3BuTME nNpMMaTOB: HaMpaB/eHUA 3BOMOUMKM YenoBeKa. 0O6wWMe npeakn YenoBeKa MU
yenoBekoobpasHbix 06e3bsH. [pU3HAKM WU CBOWCTBA YenoBeKa, MNO3BOAAKOLIME OTHECTU ero K
Pa3NNUYHBLIM CMUCTEMATMYECKMM [pynnam LApCTBa KUBOTHbIX. [loABNeHMEe nepBbiX NpeacTaBUTenei
cemeictaa flrogun.

Tema 4.3



CTAONW 3BONOLUNN YENOBEKA (5 u)

CTtagmn 3BONIOLUM YesloBEKA: APEBHEMLINIA YenoBeK, APEBHUIN YeN0BEK, NepBble COBPEMEHHbIE
nogun. MonynaumMoHHaA CTPyKTypa BuMAa Homo sapiens; 4yenoBeyeckue pacbl; pacoobpasoBaHue;
eINHCTBO NpouncxoxkaeHua pac. CBoMCTBa YesioBeKa Kak BMOCcoLManbHOro cyllectsa. JABuKylme cusbl
aHTponoreHesa. ®. 3Hrenbc 0 PoAM TpyAa B npouecce npespaleHma obesbaHbl B Yenoseka. Passutue
Yy/sieHopasaeibHOM peyn, CO3HaHMUA M 06LWEeCTBEHHbIX OTHOLWEHWNI B CTAHOBAEHWUW YeoBeKa. Ponb Tpyaa
B npouecce npespaLieHna 06e3baHbI B Ye10BeKa.

Tema 4.4
COBPEMEHHbIN 3TAMN 3BONOUMM HENOBEKA (2 u)

CoBpeMeHHbIi 3Tan 3BOMOLMKN YenoBeKa. B3aMMoOTHOWEHMWE COLMaNbHOrO M BMONOTMYECKOro B
3BOMIIOUMM YenoBeKa. YesoBeyeckue pacbl, UX eAauHCTBO. KpuTMKa pacusma M «COLMAnbHOro
JapBUHU3Ma». AHTMHAYYHas CYLWHOCTb «COLMAZIbHOTO [JAapBMHUM3MA» M pacusma. Bepywas ponb
3aKOHOB 06LLECTBEHHOM XU3HU B COLMANBLHOM Mporpecce YenoBeyecTsa.

Yactblll
B3AMMOOTHOLUEHWA OPTAHU3MA U CPEAbI
(314)
Pasgen 5
BUOCDEPA, EE CTPYKTYPA U ®YHKLUMU (5 u)
Tema 5.1
CTPYKTYPA BUOCDEPbI (2 u)

Buochepa — KuBaa obonoyka nnaHetbl. YyeHne o 6uochepe B. U. BepHagckoro. paHumupl
6uocdepbl. CTpykTypa 6uocdepnbl. KocHoe BelwectBo 6Huocdepbl. ATmocdepa: rasosblit COCTaB;
WCTOYHMKN U 3HAYeHue ra3oB aTmocdepbl. Mmppocdepa: Boabl MupoBOro okeaHa, NMpecHOBOAHbIE
BOLOEMbI; posb B 6uocdepe. Jintochepa n GuokocHoe BeliectBO H6Mocdhepbl. Husble OpraHM3Mbl
(*knBOE BewecTBo), BUAOBOM COCTaB, pasHoobpasme u BKNag B 6uomaccy.

Tema 5.2
KPYTOBOPOT BELLLECTB B MPUPOLE (3 u)

FnaBHasa GyHKUMA BUochepbl — KPYroBOPOT BELLECTB B NPUPOAE: KPYrOBOPOT BOAbI, Yrneposa,
asoTa, cepbl U pocdopa. 3HaYeHMe KPYroBopoToB B Npeobpa3oBaHMM NAAHETHI.

Paspen 6
*XN3Hb B COOBLUECTBAX. OCHOBbI 9KOJIOTUMN (11 u)
Tema 6.1

NCTOPUA ®OPMWNPOBAHNA COOBLLECTB XWMBbIX OPTAHM3MOB (2 u)



NcTtopusa GpopmmpoBaHUA COOBLLECTB ¥UBbIX OpraHM3MoB. [eosiormyeckans UCTOPMA MaTEPUKOB;

M3018UMA, KNIMMATUYeCKMe YC0BUA.
Tema 6.2
BUMOTEOTPA®UNA. OCHOBHbIE BMUOMbI CYLLN (2 u)

Buoreorpadusa. Buoreorpadpuyeckme ob6nacTu: HeapKTUYECKas, MnasieapKTUyeckas, BOCTOYHaA,
HeoTponuyeckas, aduonckas 1 aBcTpanuniickas obnactn. OCHOBHble 6MoMbI cylin (M MUpoBOro okeaHa).
CxoactBo 6BMOMOB pasIMYHbIX obnacTeit;

Tema 6.3
B3AMMOOTHOLUEHNA OPTAHU3MA W CPEABbI (2 u)

YyeHue o 6HuoreoueHosax B. H. CykayeBa. EcTecTBeHHble COObOLLECTBA MBbIX OPraHM3MOB.
BuoreoueHos: 6uoueHo3s M 3KoTon. KomMnoHeHTbl 6OMOreoLeHO30B: NPOAYLLEHTbI, KOHCYMEHTHI,
peayueHTbl. BMoueHo3bl: BUAOBOE pa3sHOObpasme, NAOTHOCTb NONyAAUMiA, Buomacca.

Abuotnyeckme dakTopbl cpegpl. Posib TemnepaTtypbl, OCBELEHHOCTW, BAAKHOCTU WU OPYIUX
$AKTOpPOB B KM3HEAEeATe/IbHOCTM COObLecTB. MHTEHCMBHOCTL AeicTBMA (AKTOpa; OrpaHMuYMBatoLLMIA
¢dakTop. Bsaumogaelictere GpaKkToOpoB cpeabl, Npeaebl BbIHOCMBOCTM.

buoTtuyeckume d)aKTopr cpeapbl. MHTerpaLl,I/l’r'l Bnga B 6VIOLI,€H03€; aKonornyeckme Huwu. Lenu n
ceTu NuUTaHuA. JKonornveckas nnpamuaa dncen 6VIOMaCCbI, Heprun. CmeHa 6VIOLI,€HOBOB. an‘-IMHbI
CMEHbI 6VIOLI,€HOBOB; (I)OpMVIpOBaHMe HOBbIX C006LLI,eCTB.

Tema 6.4
B3AMMOOTHOLLUEHNA MEXAY OPTAHU3MAMMU (5 u)

(DOprI B3aMMOOTHOLLIEHUN mexay opraHundmamu. Mo3nTUBHbIE OTHOLWIEHMA — cUMBKOo3:
Koonepauuna, mytyaanam, KOMMEHCA/IU3M. AHTUOMOTUYECKME OTHOLIEHUSA: XUWHWNYeCTBO, NApPasnTuU3IM,
KOHKypeHLUHuA. I'Ipomcxo»(,qume n 3BOIKOUMNA NAapPa3nUTU3IMa. HeﬁTpaanble OTHOWEeHnA — HeﬁTpaﬂM3M.

Paspen7

BUOCDHEPA U HE/TOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3ZENCTBUE YE/IOBEKA HA MPUPOAY B NPOLIECCE CTAHOBJ/IEHMA OBLLECTBA (2 u)

AHTponoreHHble ¢aKTopbl BO34eicTBMA Ha 6uoueHO3bl (ponb 4enoBeka B npupoge). Ponb
NaneoIMTUYECKOrO YesI0BEKA B MCYE3HOBEHWUW KPYMHbIX TPaABOAAHLIX M XULWHMKOB. Hayano anoxu
NpoM3BOACTBA MWLM B HeonuTe. MoaceyHoe 3emenenme n Bbinac ckota. YueHue B. W. BepHaackoro o
Hoocdepe. AHTPONOLLEHO3bI.

Tema 7.2
MPUPOAOHBLIE PECYPCbl M UX UCMONTb3OBAHUE (2 u)

MuHepanbHble, SHepreTMyeckme n NuUEBbIe pecypcbl. Hencuepnaemble pecypcbl: KOCMUYeCcKue,
KAiMMmaTtnyeckne un BOAHble pPecypcbl. OTHOCMTENBbHOCTb Hencdyepnaemoctn pecypcos. Ncyepnaemblie



pecypcbl: Bo306HOBAAeMble (Nn1oAopoAMe  MOYB, PACTUTENbHbIA W XKMBOTHbIA  MUpP) MU
HeBO306HOBAsIeMble (HedTb, ras, yronb, pyabl) pecypchbl.

Tema 7.3
NOCNEACTBMA XO3ANCTBEHHOM AEATENBHOCTU YENNOBEKA 419 OKPYXAIOLLEW CPEAbI (2 u)

3arpAsHeHne Bo3Aayxa. [pUUYMHbLI 3arpA3HeHMa BO3AyxXa M UX MocneacTeua (yBenandeHue
coagepxXaHusa SO, u CO; U BAMAHME HA KAMMAT). 3arpsAsHeHMe npecHbiX BoA M MMpoBOro okeaHa.
AHTPOMOreHHble M3MEHEHUs MOoYBbl; 3po3us, GopmMMUPOBaAHME MPOBASILHO-TEPPUKOHOBOIO TUMNA
MECTHOCTU. BiiMAHME u4esioBeKa Ha pPacTUTE/IbHbIN U KUBOTHLIM MUP; COKpalleHue BUAO0BOro
pa3Hoobpasuns KMBOTHbIX, PaspyLLEHME CeTeM NUTaHMA N BMoueH0308B. PagnoaKkTMBHOE 3arpAasHeHue.

Tema 7.4
OXPAHA MPUPOAbI N NEPCNEKTUBbLI PALUMOHA/IBHOIO MPUPOAOMO/Ib3OBAHUA (3 u)

Mpobaembl pauMoHaAbHOTO NPUPOAONO/b30BaHMA, OXPaHbl NPUPOABI: 3aLLMTa OT 3arpA3HEHUI,
COXpaHeHWe 3Ta/lIoHOB M MaMATHUKOB MPUPOAbl, obecreyeHne MNPUPOAHbBIMKU pecypcaMu HaceseHus
nnaHetbl. MAK. OuncTKa BbIBPOCOB M CTOKOB, BUonornyeckme metoabl 60pbbbl ¢ Bpegutenamu. Mepbl
no 06pa3oBaHMIO IKOIOTMYECKMX KOMIMNEKCOB, 3KOI0rMYecKoe obpasoBaHme.

Pasgen 8
BUOHUKA (6 u)

Ncnonb3oBaHMe Ye/I0BEKOM B XO3ANCTBEHHOM AeATENbHOCTN NPUHLIMNOB OpPraHU3auunn paCTeHVIﬁ
N XKUBOTHbIX. q)OprI XMBOTO B npupoae U nx npombilNEHHbIE aHAIOTU (CTpOVITeJ'IbeIe COOpy»eHuna,
MalWKnHbl, MEXaHU3MbI, I'lpl/l60pbl nT. ,CI,.).

PesepBHoe Bpema — 4 u.



3. TEMATUYECKOE IINIAHNPOBAHUE

Ne Paspen Tema Kon-Bo
n/n yacos
Yactb . YueHune 06 380/110LMM OpraHNYEecKoro mmpa 49
1-3 | Pa3den 1. UcTopua npeacTtaBaeHUn 0 pasBUTUN }KU3HKU Ha 3eme 3
4-5 | 3akoHomepHOCTK | MpeanocbiikM BO3HUKHOBEHMA Teopun Y. [lapBuHa 2
6-7 | Pa3BUTUA KMBON | YueHue Y.[apBrHa 06 MCKycCTBEHHOM OTHOpe 2
8-9 | npupoabl. YyeHue Y.[JapsuHa 06 ectecTtBeHHOM oTbOpe 2
10- | dBO/IIOLMOHHOE Bceobuias nHamMsuayanbHasa U3SMEHYMBOCTb, N3ObITOYHAA YNCIEHHOCTb 2
11 | y4eHue NOTOMCTBA M OrPaHMYEHHOCTb PEecypcoB
12 | (264) ®opmbl 60PbObI 33 CYLLECTBOBAHME U €CTECTBEHHDIN 0TEOP 1
13 O6pasoBaHMe HOBbIX BUA0B 1
14 Bua. Kputepuu v reHeTMyecKkan LenocTHOCTb BUAa 1
15 MNonynaunmoHHaAa CTPYKTypa BnAa 1
16 MaTtepuan ana ecteCTBEHHOro otbopa. IBOOLMOHHAA POab MyTaL M 1
17 leHeTMYecKMe npouecchl B NONYAALMNAX 1
18 dopmbl ecTecTBeHHOro otbopa. JBuKyLwmin otbop 1
19 Crabunmsmpyrowmii otbop 1
20 PaspbiBatlowWmin, UK AU3PYNTUBHbLIN, OTOOP 1
21 Monosoit oT60p 1
22 Mpucnocob6aeHHOCTb OPraHN3MOB K YCI0BUAM BHELLHEN cpeapbl Kak 1
pe3ynbTaT AeNCTBMA eCTeCTBEHHOro oTbopa
23 MpucnocobutenbHble 0COBEHHOCTU CTPOEHMSA, OKPACKM Tena 1 NoBeaeHuUs 1
YKMBOTHbIX
24 3aboTa 0 NoTOMCTBE 1
25 dusmonormyeckune agantaummn. OTHOCUTENbHbIM XapaKTep 1
npmncnocob1eHHOCTM OPraHU3MOB
26 BuaoobpasoBaHMe Kak pesynbTaT MUKPO3BOIOLLUN 1
27- | Pa3den 2. [naBHble HanpaBAeHUsA BMONOrMYECKON 3BOOL MU 3
29 | Makpoasoatouma.
30- | buonorunyeckme Buonoruyeckmnii nporpecc n buonornyecknin perpecc 2
31 | nocnencrsumA
32- | npuobpeteHus MyTn pocTmkeHnna bmonormyeckoro nporpecca 2
33 | npucnocobneHni
34- | (234) Pe3ynbTaTbl 3B0AOLMMN. 3
36
37 O606weHne Ha Temy «l1aBHble HanpaBAeHUA BUONOrMYECKON 3BOSIOLLUNY 1
38 Makpoasontouma. 1
39 AporeHes; cywHOCTb apOMOPPHbBIX U3MEHEHUI U UX PO/b B 3BOIOLMUN 1
40 BO3HMKHOBEHME KPYMHbIX CUCTEMATUYECKUX TPYMM XUBbIX OPraHN3MOB 1
41 AnnoreHes n NporpeccuBHoe NpMcnocobaeHne K onpeaeneHHbIM 1
YC/IOBUAM CYLLLECTBOBAHUA
42 KaTareHes Kak ¢opma AOCTUNKREHWNA BUOAOrMYECKOro NPOLBETAHMA Fpynn 1
OpraH1M3moB
43- OCHOBHbl€ 3aKOHOMEPHOCTU 3BOJIIOLUN: AUBEPTEHUUA, KOHBEPTreHLMA, 3
45 napannennsm; npasu/a 3BOAOLMN FPynn OpraHM3MoB
46 3HaueHue pabort A. H. CeBepuoBa 1
47 Mpasuna ssoaoumn 1
48 3ayeT no Teme «Makpoasontouma. buonornyeckme nocneacTema
npuobpeteHma npucnocobneHmin»
Yactb Il. Pa3Butue opraHM4yeckoro mmpa 21
49- | Pasden 3. Pa3BuTHE }KU3HM B apXEMCKOM U NPOTEPO30MCKON 3pe 2

50

Pa3BuTme Kn3uum




51- | Ha 3emne (11y) Pa3BuTME }KN3HW B MasIe030CKOM 3pe 3
53

54- PasBuTHE }KM3HM B ME3030MCKOM 3pe 3
56

57- Pa3BuTHE }KN3HM B KaMHO30MCKOM 3pe 3
59

58 | PasdenA4. MonoxkeHne yenoBeKa B CMCTEME XKNBOFO MMpPaA 2
60 MpoucxoxpeHne | 3soatoumna NPUMaToB 1
61- | yenoseka (10u) CTaguv 9BOMIOLMM YeNoBeKa: ApeBHENW NI YeNoBeK, APEBHUI YenoBeK, 3
63 nepsble COBPEMEHHbIE Ntoan

64 MonynaunoHHas CTPyKTypa Bnaa Homo sapiens 1
65 Pa3suTHe YyneHopasaenbHom peun. Ponb Tpyaa B npouecce npespaLleHums 1

06e3bsiHbI B Ye/I0BEKA
66- CoBpeMeHHbIl 3Tan 3BO/IOLMM YE/IOBEKA 2
67
Yacrb lll. B3aumooTHoOLWweHnA opraHusma u cpeapl 31

68- | Pazden 5. CtpyKTypa buocdepbl 2
69 | buocoepa, ee

70- | cTpyKTypa n KpyrosopoT BeLLecTs B npupoae 3
72 | dyHKumm (54)

73- | Pazden 6. 'KnsHb | UcTopma popMmmnpoBaHMA COOOLLECTB *KUBbIX OPraHU3MOB 2
74 | B coobuiecTBax.

75- | OcHoBbl Buoreorpadus. OcHOBHble GUOMBI CyLLU 2
76 | 3konormnu

77- | (114) B3anMooOTHOLWEHUA opraHnu3ma 1 cpeabl 2
78

79 ®opmMbl B3aMMOOTHOLLEHUI MEKAY OpraHM3Mamm 1
80 Mo3nTUBHbIE OTHOLIEHUA —CMMBMO3: Koonepauus, MyTyannsm, 1

KOMMEHCaNN3M.

81 AHTMONOTUYECKME OTHOLLEHWA: XULHNYECTBO, NAPa3nTM3M, KOHKYPEHLMA. 1
82 MpoucxoxaeHne 1 3BOAOLMA NAapasnUTU3IMA 1
83 HeilTpanbHble OTHOLWEHUA —HENTPANN3M. 1
84- | Pazden7. Bo3gelicTBue YesioBeKa Ha NpMpoay B Npoluecce CTaHOBEHUS 0b6LLECTBa 2
85 | buocdepamn

86- | 4yesioBek. MpupogHble pecypcbl U UX UCNOJSIb30BAHME 2
87 | Hoocdepa (9 4)

88- MocneacTBmA X03ANCTBEHHOM A,eATE/IbHOCTM YeN0BEKA A1A OKPYKatoLwen 2
89 cpeapbl

90- OxpaHa npupoabl M NepcneKkTUBbl PaLMOHabHOro NPUPOAONO/b30BaHNA 3
92

93- | Paszden 8. Mcnonb3oBaHMe YEIOBEKOM B XO3AMCTBEHHOM AeATENIbHOCTU NPUHLUMMNOB 2
94 | buoHwmka OpraHn3aunmn pacTeHUN U }KUBOTHbIX.

95- | (6u) PopMmbl KMBOTO B MPUPOAE M UX NPOMbILLJEHHbIE aHANOTK 2
96

97- MoBTOpeHMe NpoaeHHOro maTtepmana 4
100

101 NToroBas KOHTPO/IbHaA paboTa 1
102- | Pe3epBHOe BpemMs 4

105




KANEHOAPHO-TEMATUYECKOE NJIAHUPOBAHUE no BUOJIOTUMN.

11 knacc (3 yaca B Hegenio)

Ne Tema ypoka MpakTtnyeckme | [lomawH Aarta
YpoKa , ee
nabopartopHbl | 3aaaHue Mo Mo
e/ nnaHy | ¢pakrty
KoHTponbHble
pabotbl
YYEHUE OB 3BOJIIOLIMN OPTAHUYECKOIO MUPA (49 u)
3aKOHOMEPHOCTU Pa3BUTUA XKMBOWU NPUPOAbI. IBOJIIOLMOHHOE yuyeHue (26 u)
1/1 Pa3BsuTMe 6UONOrMKM B 4,043PBUHOBCKUI Nepuog, §1.1.1
01.09
2/2 PaboTbl K.JIMHHEA Mo cucTeMaTUKe PacTEHUI U }KUBOTHbIX. §1.1.2 02.09
3/3 SBontounoHHaa Teopua HK.b.Jlamapka. §1.1.3 06.09
4/4 «BxogHoe TecTupoBaHmne» TECT Ne 1
«BxogHoe
A 08.09
TecTMpoBaHue
»
5/5 MpeanocbINKM BO3HMKHOBEHUA ydyeHuAa Y. [JapeuHa. §1.2.
09.09
6/6 YyeHue Y.[apBuHa 06 MCKyccTBEHHOM OTHope §13.1 13.09
7/7 YyeHue Y.[JapBurHa 06 ectectBeHHOM oTbOpE. §1.3.2 15.09
8/8 Bceoblwan nHAMBMAYANbHAA N3MEHUMBOCTb M N3ObITOYHOE KoHcnekr 16.09
YMCNEHHOCTb NOTOMCTBA TeMbl '
9/9 Bopbba 3a cyuwectBoBaHUe Jon.maTte
puan 20.09
10/10 | EcTecTBeHHbI oT6OpP Jon.maTte
22.09
puan
11/11 | O6pasoBaHMe HOBbIX BUAOB O6pa3soB.a
Hue
23.09
HOBbIX
BMA0B
12/12 | O606watoumin YpoK no Teme «IBONOLMOHHAA Teopus TECT Ne 2
ﬂ,apBMHa» «YyeHue 27.09




JOapsuHa»

13/13 | Bua —snemeHTapHas 3BO/IOLMOHHAA eAUHULA JIP Ne 1 «Bupg, §1.4.1
uero 29.09
KpUtepmmn»
14/14 | CuHTeTMYECKan Teopua 3BOIOLUMN. KoHcneKT
30.09
15/15 | Nonynauma — 3neMeHTapHasa eaMHMUa Buaa . FeHodoHA, 1.4.2 04.10
nonynaumi '
16/16 | MaeanbHble 1 peasbHble npouecchl (3akoH Xapan — §1.4.3 06.10
BaiiH6epra) '
17/17 | FeHeTMYeCcKMe NPOLLECChI B MOMNYAALMUM §1.4.4. 07.10
18/18 | Pe3seps Hac/neACTBEHHOW M3MEHYMBOCTM B NOMYAALMM §1.4 11.10
19/19 | dopmbl ecTecTBeHHOro oT6opa §1.45 13.10
20/20 | Npucnocob6aeHHOCTb OPraHM3MOB K cpede obutaHus . §1.4.6
14.10
21/21 | NP Ne 2. «M3yyeHne nprucnocobieHHOCTM OPraHM3mMoB K NP Ne 2. 1.4.6
cpene obutaHua» «M3yyeHune
npucnocobneH
HOCTH 18.10
OpPraHn3moB K
cpege
06UTaHUA»
22/22 | MuKposBoaouus. KOHCMEKT
20.10
23/23 | O606ueHne no Teme «ABUXKYLLME CUNbI IBONOLUMY» TECTNe 3
«ABuKyLme
Ayt 21.10
cUnbl
3BO/OLUU»
24/24 | CoBpemeHHble NpeacTaBAeHUa 0 BUA006pa3oBaHMUmn §1.4.7 25 10
(C.C.YeTtBepukos, LLimanbrayseH) '
25/25 | MyTK 1 ckopocTb BUA006pa3oBaHKA §1.4.7
26/26 | Temnbl 3B0AOLUK C.74-77 27.10

Makpoasoaiouua. bBuonornueckue nocneacrsua npuobpereHna npucnocobaeHui (15 u)




271/ naBHble HanpaBaeHMA 3BONOLMOHHOrO npoLecca C.79 28.10
28/2 Buonornyecknin nporpecc u perpecc KoHcnekT | 01.11
29/3 MyTn gocTuxKeHns bMonormyeckoro nporpecca §2.1
10.11
30/4 Pe3ynbTaTbl 3BO/IIOUMK: MHOTOO6pasve BUA0B KoHcneKT | 11.11
31/5 Pe3ynbTaTbl 9BONOLMN: YCNOKHEHWE OpraHU3aLmnm KOHCNEeKT
15.11
32/6 Makpoasonouma on.marte
/ P ! A 17.11
puan
33/7 AporeHes: CyLHOCTb apOMOPdHbIX U3SMEHEHUI U UX POb B §2.1.1. 18.11
9BO/IIOLMM '
34/8 BO3HMKKHOBEHME KPYMHbIX CUCTEMATUYECKMX TPYMN Jon.maTte 2911
puan '
35/9 AnnoreHes n nporpeccusHoe npucnocobaeHune §2.1.2 24.11
36/10 | KatoreHes — Kak popma A0CTUNKeHMA BUONOrMYECcKoro §2.1.3 5511
npoLuBeTaHUA OTAE/IbHbIX Fpynn '
37/11 | OcHOBHble 3aKOHOMEPHOCTU 3BOJIHOLMM §2.2.1. 29.11
38/12 | MpaBuAna 3BoOAOLMU TPYNN OPraHM3MOB §2.2.2 01.12
39/13 | 3HayeHue paboT A.H.CeBepuoBa Jon.maTte 02.12
puan ’
40/14 | O6ob6watowmii ypoK no Teme « Makpo3aBooLMA» C.94-97
06.12
41/15 | TECT Ne 4 «MaKpo3asonouma» TECT Ne 4
«MakKpoasonto 08.12
umna»
PasButue XU3HU Ha 3emne
42/1 Pa3BuTHE KU3HM Ha 3emAe B apXeNCKYLO U NPOTEPO30MCKYHO §3.1
3pbl. 09.12
43/2 HanpasneHune 3BoNIOLMN NEPBLIX XOPA0BbIX. Pa3zsutme §3.2
BOAHbIX PacTEHWU 13.12
44/3 Pa3BuTHE }KM3HM Ha 3emne B NaNe030MCKYyLo 3py. §3.2 15.12




45/4 3Bo/ilouMA pacTeHUi Jon.mate
puan
16.12
46/5 Bo3HMKHOBEHME NO3BOHOYHbIX: PblObl, 3€MHOBOHbIE, Jon.mate 20.12
penTuanu. puan '
47/6 Pa3BuTME }KN3HWM Ha 3em/ie B ME3030MCKYHO 3py. §3.3.
22.12
48/7 OBOIOLMA HA3EMHbIX NO3BOHOYHbIX. BO3SHMKHOBEHME NTULL U Jon.mate 23.12
MIEKOMUTAOLLMX puan '
49/8 CpaBHUTE/IbHAA XapaKTePMUCTUKA BbIMEPLUMIA U COBPEMEHHbIX Jon.maTte 2712
Ha3eMHbIX MO3BOHOYHbIX. puan '
50/9 Pa3BuTME }KU3HWN B KaMHO3OWMCKYHO 3pY. §3.4
12.01
51/10 | PasBuTWE NAaLLEHTapPHbIX MIEKOMUTAIOLWMX, NOABAEHNE Jon.mate 13.01
XWULLHMKOB. puan '
52/11 | OcHOBHble 3Tanbl 3BO/IIOLMMN PACTEHUIN M }KUBOTHbIX C.100-105
17.01
53/12 | O6obuwatoLmii ypok no Teme «PasBuUTUE KU3HM Ha 3emne» C.126-127 | 19.01
54/13 | TECT Ne 5 «Pa3Butue »n3HM Ha 3emne» TECT Ne 5
«Pa3sutune
20.01
YKMU3HU Ha
3emne»
MpoucxoxkaeHne Yenoseka
55/1 Mudonornyeckne n pennrnosHbie NpeacTaBAeHUA O C.130
NPOUCXOXKAEHNM YeNNOBEKA 24.01
56/2 Cucrematmnyeckoe nonoxkeHue smaa Homosapiens B §4.1
cucTeme XKMBOTHOTO MUpa 26.01
57/3 Pa3suTtue npumartos. Mpu3HaKM 1 CBOICTBA YeN0BEKA §4.2
27.01
58/4 Ctagmu 3BontoUMK YeNoBEKa: ApeBHeNLW e, ApeBHUE, §4.3 31.01




nepsble COBPEMEHHbIE

59/5 MonynaunoHHada cTpyKTypa Buaa Homosapiens §4.3
02.02
60/6 CBolicTBa YesioBeKa Kak bnuocoumnanbHOro cylecrsa Jdon.maTte
puan 03.02
61/7 ABuxyLime cnnbl aHTponoreHesa Jon.maTte
puan 07.02
62/8 Pa3suTue YneHopasaeibHOM pPeyn, CoO3HaHUA U KOHCMNEKT 09.02
0b6LecTBEHHbIE OTHOLEHMA B CTAHOB/IEHUN Ye/IOBEKA '
63/9 CoBpeMeHHbIl 3Tan 3BO/IOLMM YeNOBEKA §4.4.
10.02
64/10 | Beayuwas posb 3aKOHOB 06LLECTBEHHOMN KMU3HN B C.146-147
CoUManbHOM Npouecce YenoBeYecTBa 14.02
65/11 | TECT Ne 6 «Ctaaunu 3BONIOLMM YEI0BEKa» TECT Ne 6
«Ctagum
A 16.02
3BO/IOL MU
yesioBeKa»
B3aMmooTHoLIEeHUA opraHnama u cpegbl
Buocodepa, ee cTpyKTypa U PyHKUUMU
66/1 Buocdepa — kumBaa 060/104Ka NNAHETHI. §5.1.1
17.02
67/2 CtpyKTypa 6uocdepbl: nntocdepa, rmgpocdhepa, atmochepa Jdon.maTte 21.02
puan '
68/3 *KnBoe BelecTBo, BUA0BOW COCTaB, pasHoobpasune 1 BKNag, §5.1.2
B Buomaccy 24.02
69/4 KpyrosopoTt BewecTts B npupoae 5.2 28.02
70/5 3HayeHMe KPyrosopoToB TECT Ne 7 02.03
«Bnocpepa» '
Mu3Hb B coobuecrBax. OCHOBbI 3K0/1I0rMM
71/1 NcTopua popMmmnpoBaHma COOBLLLECTB *KUBbIX OPraHU3MOB §6.1

03.03




72/2 Feonornyeckasa NCTOPMA MATEPUKOB: N30AALMA, KIMMAT Jon.mate 07.03
puan '
73/3 Bbuoreorpadums. buoreorpadpumyeckune obnactu C.169
09.03
74/4 OcHoBHble 61ombl cyliv U MUpoBOro okeaHa §6.2
10.03
75/5 YueHune o buoreoueHosax. EctectBeHHble coobuiecTsa §6.3.1. 14.03
YKMBbIX OPraHM3MOB '
76/6 KoMnoHeHTbl B1MOLEHO30B: NPOAYLLEHTbI, KOHCYMEHTbI, §6.3.1 16.03
peayLeHTbI '
77/7 AbuoTtnyeckune pakTopbl cpeabl. §6.3.2 17.03
78/8 BuoTtnuyeckue dpaktopbl cpesbl §6.34 21.03
79/9 Lenn NnuTaHMA 1 ceTn NUTaHUA. DKOIOrMYecKaa nupammaa C.201-206 23.03
yncen 6MoMacchl, sSHeprum '
80/10 | CmeHa 6uoueH0308. MpuHLMN cMeHbl 61OLEHO30B, §6.3.5
dopmmpoBaHMe HOBbIX COObLLECTB 24.03
81/11 | ®opMbl B3aMMOOTHOLLIEHNI MEXAY OPraHNU3Mamu. §6.4.1
Mo3nTMBHbIE OTHOLWWEHUA 03.04
82/12 | AHTMBMOTUYECKME OTHOLLEHUA: XULLHMYECTBO, NapasnuTU3Mm, §6.4.2
KOHKYpeHUMsA, aHTMbnos 07.04
83/13 | HeliTpanbHble oTHoWeHUA — HeliTpannsm §6.4.3
09.04
84/14 | TECT Ne 8 «OCHOBbI 3KONOTUU» TECT Ne 8
«OCHOBbI 10.04
3KoJI0rMnN»
Buocdepa u yenosek. Hoocdepa
85/1 AHTponoreHHble paKkTopbl BO3A4eNCTBUA HAa BUOLEHO3bI §7.1 14.04
86/2 YyeHue B.N.BepHaackoro o Hoocdepe Jon.maTte
87/3 Heuncuepnaemblie pecypcol. §7.2.1

17.04




88/4 Ncuepnaemble pecypcbl: BO30OHOBAsIEMbIE U §7.2.2.
HEeBO306HOBNAEMbIE 21.04
89/5 3arpasHeHune Bo3gyxa. [prUynHbI N X NOCNeACTBUA. §7.3.1 23.04
90/6 3arpasHeHune npecHbix Bog U MMpoBOro oKkeaHa §7.3.2.- 24.04
7.3.3. '
91/7 AHTpONoOreHHoe n3meHeHue NoYBbl. BanAaHue yenoBeka Ha §7.3.4-
PaCTUTENbHbIN U }KUBOTHBIN MUP 7.3.5 28.04
92/8 PafanoakTMBHOE 3arpasHeHune buocdepbl §7.3.6
30.04
93/9 Mpobaembl paLMoOHaNbHOrO NPUPOAOMNOAb30BAHUSA, OXPaHbI §7.4
94/10 | Mepbl N0 06pPa30BaHMIO FKOIOTMUYECKMX KOMMIEKCOB, C.256-258
3KoJiorMyeckoe obpasoBaHue. 04.05
NosTopeHue (5 u)
95 MNosTopeHue 3a Kypc 10 Knacca Mogrotos
Ka no 06.05
BOMpoOCam
96 MNosTopeHue 3a Kypc 11 Knacca Mogrotos
Ka no 07.05
BOMpoOCam
97 TECT Ne 9 «UTorosbl» TECT Ne 9 11.05
«UToroBbI»
98 13.05
99 AHaN3 UTOroBOro TecTa 14.05
BuoHuka (3 u)
100/1 | BMoHMKa. Mcnonb3oBaHMe Ye0BEKOM NPUHLMMNOB §8 18.05
OpraHM3auUnm pacTeEHNIN N })UBOTHbIX ’
101/2 | ®opmbl XKMBOrO B NPUPOAE N UX MPOMbILLIEHHbIE aHanoru B §8 19.05
CcTpouTenbcTBe '
102/3 | ®opmbl }KMBOrO B NPUPOAE N UX MPOMbILLIEHHbIE aHanoru B 93.05

MexaHn3max




	3. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

