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MHNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke nporpamMMmbl o OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpeesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3yibTaToB O0y4eHHs U TPeOOBaHMU K YPOBHIO MOJTOTOBKHM BBITYCKHHUKOB, TOJOXEHUS 00
o0IMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero obpaszoBanusi B Poccuiickoit @enepanun, a Takxke MOJIOKEHUS O crienuduke OMoIoTuHy,
e 3HAUYEHUU B TMO3HAHMM KUBOW MPHUPOABI M OOECIEUEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBI OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu 1a€T MpeaCTaBICHUE O TeIsIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OO0ydYaromMXCs CcpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue 110
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHKA 00pa30BaTENLHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mnporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/Y4eOHBIX NEHCTBUI 00yUJarOmuXCst 10
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEMCTBEHHOCTH B HW3Y4YeHUHU Ouosioruu, Omarojgapss 4eMy B HeW MpocMaTpuBaeTcs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydyeHMEM OOIEOMOJIOTMYECKUX TEOpHH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS TPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEHETHUYECKOro  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYKAIOMIeH MPUPOIHON cpere,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHMS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIMMOCTbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPeAIoiaraet
dopmupoBaHue y O00yYaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpeiHero o0Imero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydalOIIUXCS MPEACTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoOIe, €€ OTIIMIUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W SBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIC U YETOBEKY.

Bosbmioe 3HayeHue OMOJOTHSL MMEET TakKe Uil peIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CPEAHETO OOIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uosorun obecrieunBaer yCIIOBUSA ISt ¢dbopmMHUpoBaHUS HHTEIIEKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpadguu. HazBaHHbIE MMOJI0KEHNS O IpeIHA3HAYCHUH Y4eOHOTO
npeamera  «bUONOTHS» COCTaBHIM OCHOBY JUISL OMNpEIeNeHHs MOAXOAO0B K oTOOpy u
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yuyebHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH



C O3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00YUaIOIIUECS HOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestolIe
aJICKBAaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KU3HU U MPAKTHUECKON nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUN
3aHMMAIOT DJIEMEHTBHl COJIEPIKAaHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa30BaHusl.

CrtpykTypupoBaHHe cOJep>KaHus y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIIMUUTEIILHBIX OCOOECHHOCTSX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHM3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO npeamera «BHONOTHs BBIIEICHBI CISAYIONINE COACpKATEIbHbIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMay,
«Opraam3m Kak Ouosiornueckas cuctemay, «CucrtemMa u MHOroodpaszue OpraHH4ecKOro MUpay,
«OBOIIOLIUS KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

enp w3yuenust yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3T 3HAHUS JJI TPAMOTHBIX JCHCTBUN B
OTHOIIEHUH O0BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTrkeHrne el W3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeIYIOIMuX 3a1au:

OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl 3HAHUN O OHMOJOTUYECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXaIlUX OCHOBOHU uis (hopMHpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM PAa3HOIO YPOBHSI OpraHU3allHH,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe y OOydaroluXcs MO3HABATENbHBIX, MHTEIEKTYAIbHBIX U TBOPUYECKUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJIAJIOB,
U7eH U MOIX0I0B K U3yYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlUy;

CTaHOBJIEHHE Yy oOydJarommxcs oOmeld KynbTypbl, (YHKIUOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OIECHUBATH SBICHHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOy4aroUMXcs yYMEHUN HWIUTFOCTPUPOBATH 3HAYEHHE OMOIOTHYECKUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUA;

BOCIIUTAHUE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIOBEKOM >XHWBOW TPUPOJIBI,
HE00X0UMOCTH OEpeKHOTO OTHOIICHUS K HeW, COOMIOICHUS] STHUECKUX HOPM MPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE IIEHHOCTH OMOJIOTMUECKUX 3HAHUU ISl TIOBBIICHHS] YPOBHS JKOJIOTHUECKON
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M yMEHUN B MOBCEIHEBHOMN >KM3HH JIJISl OLIEHKH
MOCJICJICTBHM CBOEHM NIEATETLHOCTH 1O OTHOIICHHIO K OKPYXKaIoIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COOMIOICHHE Mep MPOPUITAKTHKH 3200JI€BaHUN.

B cucteme cpennero obmero odpazoBanus «buosnorusy», nzydaemas Ha 6a30BOM YpOBHE,
SBIISIETCS. O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oOiacTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

Jliis u3yueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CpPEeIHEro 00IIero oopa3oBaHus OTBOJUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).

COJAEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM M mpaBoM. Ponb Ouonoruu B



(bopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI MUpa. CuctemMa OMOJIOTHYECKUX HaAYK.

Metobl To3HaHMS XKUBOM NPUPOAbI (HAOI0IEHUE, SIKCIIEPUMEHT, OIIMCAHNE, U3MEPEHHE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpanmu:

IMoprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeTObI TO3HAHUS KUBOU IPUPOABIY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckas pabota Ne 1. «Mcnosip3oBaHue pa3IUYHBIX METOAOB IPU H3Y4YEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTINYHE JKUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpoiictBa OumocucTeM ¥ UX pazHoOOpazue. YPOBHHM OpraHU3alMd OHWOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHIECKNH ), OMOC(HEPHBIN.

JdemoHcTpanum:

Tabnauiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHHU3allMM >KUBOUN
IIPUPOJBI».

O6opynosanue: Moaens Mojekyibl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XWMUYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJEMEHTBI:  MAaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMM BOJbI M MHUHEpPAJIbHBIX BELIECTB B KieTke. llogaepxkaHue OCMOTHUECKOIO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMMblE€ AMHHOKUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphbl OeIKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIMN OETKOB.

®epMeHTHl — OMoNOrMueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamubbel.  Otmianuus  (GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYraeBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30Kcupub03a), Jucaxapuibl
(caxaposa, JIakTO3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJITI003a). buonorndeckue
(GYHKLUU YTIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochonunuasl, crepounbl. [uapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuuu JJHK. Crpoenne un ¢ynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[uronorus — Hayka o kierke. KnerouHas teopust — npumep B3aMOIECHUCTBUSA HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS! KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYyTasi Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cCuCTeMa CUHTe3a Oenka.

Tunsl KkIeToK: H3ykapuoTHyeckas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kinetku. Kinerounas crenka 6axtepuil. CTpoeHHe 3YKapHOTHUECKOW KIIETKH.
OcHOBHBIE OTINYHS PACTUTEIHHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W ¢yHKuMH. l[luromnmazma u €€ opraHoUbI
Onnomem6Opanubie opranouabl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHouIbl KJICTKU: MWUTOXOHApPWH, IIacTHAbL. IIpomcxoxkneHne MUTOXOHIAPHN M IIACTHI.
Bunst muitactun. HememOpanHbie OpraHOU/IbI KIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, HEHTPHOIH,




PECHUYKH, KIyTUKHU. DyHKIIMY OPraHOUI0B KIETKHU. BritoueHus.

SAnpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

Tpancnopt BelIecTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl: «Pacnpenenenue XUMHUYECKUX O3JEMEHTOB B  HEXHBOW  MPHUPOIE»,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOIEY.

Tabauiel u cxemsl: «llepuonuyeckass Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTe3 Oenka», «CTpoeHne MOIeKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenue mosekynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkny, «CTpoeHue KUBOTHOM KieTku», «CTpOeHHE pAaCTUTENbHOW KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIeTKN», «CTpoeHue sapa KIETKN», «Y TIeBOIbI», «JIUmuab.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,
U3MEPEHM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuast padota Ne 1. «M3ydeHHe KaTAIMTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlaboparopHast pabora Ne 2. «l3ydeHue CTpOEHHUsS KIETOK PACTCHHH, JXUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmen BemiecTB, wWiIM MeTaboauM3M. AccuMuisanus (IUIaCTHYECKUH  OOMEH) W
JUCCUMUIIALINSA (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB M SHEPTUU B TOHUMAaHUHU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoHBIN U reTepoTpodHbIif. Pons ¢pepmeHTOB B 0OMEHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumn QotocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBITIICHUS €ro MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIONE OaKkTepuH. 3HAYeHHEe XEMOCHHTEe3a JAJISl KU3HU Ha
3emute.

DHepreTuyecknii oOMEeH B KieTke. PaciienseHue BeIIeCTB, BBbIICICHHE U
AKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTallbl 3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKHUCIIE€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakium matpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTUYecKoi MHpopMmaluu B KieTke. ['eHeTnueckuid KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuu. KonupoBanue
aMUHOKUCIIOT. Posb pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BUpychl. Mcrtopus oTkpbiTHsS BHUpycoB (/1.
W. BanoBckuit). OCoOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IMKJIAa BUPYCOB. baktepuodary.
Bonesnu pacteHuii, )KUBOTHBIX U YENIOBEKa, BhI3bIBAEMbIE BHUpycamu. Bupyc nuMMmyHoaeduUIIMTa
yenoBeka (BUY) — Bo3oymutens CIIM]la. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W MHTETpasa.
[TpodunakTrka pacnpocTpaHeHHsI BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumnu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuuel W cxeMbl: «TUOBI  HUTAHUSIY, «Mertabomuzmy»,  «MHUTOXOHAPHUSIY,
«DHepreTrueckuii 0OMeny», «Xmnoporacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «['‘eHernueckwii  kom», «Bupycsm,
«bakrepnoparn», «Crpoenne wu >ku3HeHHBIH 1ukn Bupyca CIIWJla, OGaxtepuodaray,




«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anminkanuu «Y asoenue JIHK u Tpanckpunimsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii 1uKi, WM SKU3HEHHBIM MK Kietku. MHTepdasza m mwuro3. Ilpomeccsl,
nporekaromue B uHTepdaze. Permmkanms — peaknus marpudaHoro cuHre3a [IHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBI HA0Op — KapHOTHUIl. J[UTUTOMIHBIA W TalUIOMIHBI XPOMOCOMHBIC
Habopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum murosa. Ilpomeccsl, mpoucxonsdiiue Ha pasHbIX
cTagusIX MUTO3a. BHOJIOTHYECKUI CMBIC MUATO34.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe u TMoyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHue. VCKyCCTBEHHOE KIIOHHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE AJIs
CEJIEKLIUH.

[TosioBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmme Ha craausx Meiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE KeNe3bl:
CEMCHHHMKHU W sSUYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaTo30uj,
AilleKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). DOMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOUYHBIX JKHUBOTHBIX: JPOOJIEHUE, TacCTPYJISIIus,
opranorenes. [ToctamOpruoHanbHOe pa3BuUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHHUE CEMEHU, CTaIuN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «DOpMBI pa3MHOKEHHUSI OPTAaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pacTeHHi», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJHK», «Murtosy, «Meno3y, «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAOIINX U YeNoBeKa», «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHKe: MUKPOCKON, MHKporpenapaTrsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KIETKax KOpelIka JyKa», MarHUTHas
Mojenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHass pabota Ne 4. «M3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapar

Tema 6. HacsiencTBeHHOCTH M H3MEHYUBOCTH OPIaHU3MOB.

[Ipeamer u 3amaum reHetuku. Hcropust pa3BUTHS TEHETHKU. Poib IUTONIOTMM U
YMOPHOJIOTHN B CTAHOBJICHUH T€HETUKU. BKIag poCcCHCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MeToIbl TEeHEeTUKH (THOPHUIOIIOTUYECKUH, LUTOTEHETHYECKHA, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CMHMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpeIlMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUs  NPU3HAKOB,  ycTaHOBJEHHble  [. Menaenem.
MoHorubpuaHoe CKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEPBOTo MoKoaeHus. [IpaBuiio




JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnbpuHoe CKpelMBaHHME. 3aKOH HE3aBUCMMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPEICTICHNUS TeHOTUIIA OCOOH.

CueruieHHOe HacleqoBaHue mnpu3HakoB. Pabora T. Moprana 1o cHeIIEHHOMY
HacJIeJOBaHMIO ITeHoB. Hapyienue cuenieHus reHoB B pe3ybTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. [ eHeTHUeCcKue KapThl.

I'enernka nosia. XpoMOCOMHOE OIpezeeHUE 1o1a. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMmeTHble opraHu3mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3menunBoCTh. BuAbl M3MEHUMBOCTH: HEHACJIEACTBEHHAss M HACIEACTBEHHasd. Poub
cpeapl B HEHACHEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpUCTHKAa  MOAU(UKAMOHHOU
M3MEHYMBOCTH. BapuanuvoHHBIA psii U BapuauuMoHHas KpuBas. Hopma peakuum mnpusHaxa.
KonuyecTBeHHbIE M KAaueCTBEHHBbICE TNPHU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOIU(PUKAITIOHHOM U3MEHUHUBOCTH.

Hacnencreennasi, Wi reHOTHITMYECKAs, U3MEHUYNBOCTh. KOMOWHATHBHAS N3MEHYUBOCTbD.
Meiio3 u TMOJIOBOM mporecc — OCHOBAa KOMOMHATUBHONM W3MEHUYUBOCTU. MyTalMoHHas
U3MEHYMBOCTh. Kitaccuukamusi MyTranuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC. YacroTa U
MPUYMHBI MyTalil. MyTtarennsie GakTopbl. 3aKOH FOMOJIOTHUECKUX PSIJOB B HACIIEICTBEHHOU
m3menunBocty H. . BaBuiosa.

BuesaepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBexa. OCHOBHBIE METOJbl I€HETHKH YeEJIOBEKa:
reHeaNoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/eJIeHMe TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTaluu. CTBOJOBBIE KIETKH.
[TpuntUIBEI 310pOBOTO OOpa3a >KU3HU, JUATHOCTUKH, TPO(DUIAKTHKA U JICYEHUSI TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHUKU B
MPEOTBPAIEHUH U JICUCHUHN TeHETUYECKUX 3a00JIEBaHHI YeIOBEKa.

JdemoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOThI TraMeT»,
«duruOpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKpEHIMBAHUSI,
«Merio3», «B3anmMoneincTBie ajielIbHbIX I'€HOBY, «I €eHeTHnuecKue KapThl paCTEHUMN, )KUBOTHBIX
n 4denmoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEINIEHHOTO C ITOJIOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumasl wu3MeHunBOCTHY», «MoaudukamoHHas
U3MEeHUYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpymnm KpoBu», «MyTalnroHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anmiukauun «MoHoruopuaHoe ckpemuBanuey, «HemnonHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpecT XpomMocom», MHUKPOCKON U
Mukpornpenapar «J/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpacKu Telna), repbapuit
«I"'opox moceBHOW».

JlabGoparopHble U NpaKkTUYecKue padoTbi:

JIaGoparopnas pabora Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI Ha TOTOBBIX MUKpPOIpENapaTax.

JIaGoparopnas padora Ne 6. «/3yueHre Mou(pUKATMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BApUAIMOHHOIO PAJIa U BApUALIMOHHOU KPUBOW.

JlaGopartopnass pabGora Ne7. «AHanu3 MyTamuii y Jpo30Quibl Ha TOTOBBIX




MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M MPOIECC. 3apOKACHUE CEJEKIMU W JAoMecTuKanusa. Yuyenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXICHUS W MHOT000pas3usi KydbTypHBIX pacTteHuil. LleHTpsl
MIPOUCXO0K/ICHHS IOMALTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHBIE METOJIbI CEeNIeKIIMU. MacCOBBI ¥ WHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucras nuaus. CkpenyBaHWe YWCTBIX JuHHMA. [erepo3uc, wunu THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanuss M e€ ycrexwu.
N CcKyCCTBEHHBI MyTareHe3 M IOJYyYEHHE MOJIUILIOUIOB. JOCTMIKEHMS CEJIEKUMH PACTEHU,
JKUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonoruss kak oTpacib MNPOU3BOJCTBA. ['eHHAs MHKEHEpHUsA. DTarbl CO3JaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumkenepus. Kierounbie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHui. KiloHMpOBaHME BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHE M 3Thdyeckue mpodrmemer. MO -
FEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

IMoptpeter: H. U. BaBuiios, Y. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOT000pasus KYyIbTYpPHBIX
pacrenuii», «llopoabl TOMaNTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuanzamusn», «Paborel akamemuka M. @. lBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHuE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opyoBaHue: MyJISDKA TUIOAOB UM KOPHEIJIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJIEKIMU PACTeHUH W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIUOHHAS OMOJIOTHS.

[Ipeanochiki BO3ZHUKHOBEHHUS SBOJIOIMOHHON TEOPHUHU. DBOJIOIMOHHAS TEOpHUs U €€
MeCTO B OMOJOTuU. BiusH1e SBOMIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa H3BOJONKK. [laleOHTONIOTMYECKHE: TIOCIEOBATEILHOCTD TOSIBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOMNUCH, epexoaHbie hopmbl. broreorpaduueckue: cxoacTBo
U paznuuue GayH u Qpop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHUYHbIC, pPYAUMEHTApHbIE OpraHbl,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIECJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPTraHU3MOB.

OpomononHast Teopust Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHUS JapBUHU3MA.
JBwKymme Cuibl ABONIONWMKA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHHE TMpHU
OTPAaHMYEHHOCTH PECYpCOB, HEONpeNeNéHHAas W3MEHYMBOCTh, OOpb0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus dBoonnu (CTD) u e€ OCHOBHBIE MOJIOKEHUS.

MuxposBomtonus. [Tonymnsnusa kak eAMHUIA BUAA U YBOTIOLIMH.

JBmxyue cuibl ((akTopbl) SBOJIOLMU BHJIOB B MpuUpoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3omauusa u
MUTpALIHS.

EcrecTBeHHBIli 0TOOp — HampaBisronui Gaktop 3BoOIUMU. DOPMBI €CTECTBEHHOTO
otbopa.




[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KakK  pe3ynbTaT  dBosouuu.  [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MoOB. ApoMoph03bl U UANOAJANTALIUH.

Bun u BugooOpasoBanue. Kputepun Buga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOrHuecKoe.

MaxkposBosronust. @opMbl BOIIONUK: (prUIeTHYecKas, JTUBEPreHTHasi, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocTh SBONIOIUH.

[Ipoucxoxaenue  OT  HecHeUAJIM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pajuanus.

JdeMoHcTpanum:

[optpertsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenb, @. Mrosnep, A. H. CeBeprios.

TaGmuiel 1 cxembl: «PazButue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJbIlin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrectBennsiii  0TO0p», «MHOrooOpasue copToB pacteHuii», «MHoroobpasue Mnopos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTDY, «Apomopdo3bI»,
«Unnoanantanumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapmipyra nyremectBus Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BumpooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O06opyioBaHue: KOJJIEKIHS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HAOOp TII0I0B
U ceMsH, KoJulekius «[IpuMepbl 3alUTHBIX NPUCHOCOOIEHUI Y KUBOTHBIX», MOJIENb
«OCHOBHBIE HaIPaBJICHUS D3BOJIOLUN», O0bEMHass Mojaenb «CTpoeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoJuieKuus «QPOpMbl COXPaHHOCTH MCKOIAEMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BlIaXHbIE Mpenaparsbl
«Pa3zBuTne Hacekomoro», «Pa3BuTue JATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlaGopaTopHble U NPaKTHYECKUE PAadOThI:

JIaGoparopnas padota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabopatopHas pabota Ne?2. «Omnucanwe TPHUCTOCOOJICHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KM3HU Ha 3emJie.

JloHay4dHBIE NIPEICTABICHUS O 3apOXKACHNUN XKU3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYeCKas DBOJIONUS. AOWOTEHHBIN CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJitonny. HavanbHble Tansl Ouonorudeckoit sBostonuu. ['mnoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.

PasButne xu3Hm Ha 3emse 1no 3pam u nepuojgam. Karapxeil. Apxelickag u
npoTepo3oiickast dpel. [lanmeos3oiickas spa u €€ mepUoIbl: KEMOPHUHCKHHA, OpPIOBUKCKUM,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epuoibl: TPHACOBBIN, FOPCKHI, MEJTIOBOM.

Kaitno3oiickas spa u €€ nepuopbl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMara U TeoJIOTHYecKUX IpoieccoB. OCHOBHbBIE ATAmbl IBOJIIOLHUH
pPAcTUTENBFHOIO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHil U XUBOTHBIX. [losiBieHwue,
paclBeT U BHIMUpPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue BOIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
TPyHIbl OPTaHU3MOB.

OBonronusl  4yenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue mpencraBieHUl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorene3a. Cxo/IcTBa U pa3andMs 4eJIOBEeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwkymue cunbl  (pakTtopsl) aHTpororeHesa. HacnencrBeHHas W3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHHE,




peub.

OcHOBHbBIE CTaIMM W BETBU SBOJIIOIHMH YEJIOBEKA: aBCTPAIONMUTEKH, UeIOBEK yMeblH,
Yenosek mnpsamoxoxasammii, YemoBek HeaHnaepranbckui, Yenosek pasymubiii.  Haxonku
HCKOIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh pacnpoCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIUE pachl: eBpoINeouHas (eBpa3uiickas), Herpo-
aBCcTpajiouJiHasi  (PKBaTOpUAJIbHAsA), MOHIOJOMJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

Hoptpetsr: ®. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxeMmbl: «Bo3HukHoBeHHEe COTHEUHOMN CUCTEMBI», «Pa3BuTHE OpraHMYEcKOro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJIoBEKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOIMYECKUX HaXOIOK
MPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeiimue moan», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JI01», «UenoBeueckre pachbl».

O6opynoBanue: Mynsoku — «[Ipoucxoxnenue demoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKAHTPONa, HeaHJepTalblla, KPOMAaHBOHIIA), CICTIKH WM U300paKeHUsS KaMEHHBIX OpYAHUA
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebia), TeoXpoHoJIornueckas Tabnuua,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

[IpakTuueckas padbora Ne 1. «/3ydueHne UCKOMAaeMbIX OCTATKOB PACTEHUN M KUBOTHBIX B
KOJUTEKIIHSX .

DKCKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN WIIN
KpaeBeIYECKUM My3ei).

Tema 3. OpranusmMsl U OKpyKalIIas cpena.

DKkojorusi Kak Hayka. 3ajaud W pas3Aenbl dKOJOrMH. MeTolbl 3KOJIOrHYeCKHX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMsI ~ OpPraHM3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  ITOYBEHHAas,
BHYTPHUOPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxonmorundeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBHe HKOIOTUUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnyeckue  (QaxkTophl:  CBET, TEMIEparypa, BIAXKHOCTb. doTomnepuoansm.
[TpucniocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHUYECKUX (akTOpoB. bronorndeckre puTMbl.

buotnueckne daxkTopel. Buumbl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHITHUA,
XHUIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, koomnepaus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momyisiuuu. OCHOBHBbIE TOKAa3aTENH MOMYJISINH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCIIEHHOCTH MOMYJISIIUK U €€ PeryJsiusl.

JdemMoHcTpanum:

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabauiel u cxeMmsbl: kapta «IIpupoanbie 30Hb1 3eMuny, «Cpebl 0OUTAaHUS OPTAaHHU3MOBY,
«Dotonepuoguzmy», «llomymsmun»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIUU
uHpy30pun-Tyhenbkny», «llumesbie memm».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdonorudeckue 0CoOCHHOCTH PACTEHHU W3 Pa3HBIX
MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.




[Tpaktuyeckas padora Ne 2. «[loxcd€r IIIOTHOCTH MOMYJISMNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01ecTBa M YKOJIOrHYeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel  OHOLIEHO3a:  BHIOBaf,
IPOCTpaHCTBEHHas!, Tpopuueckas (muiiesast). Buapl-noMuHanTsl. CBsi3U B OMOLIEHO3E.

DKOJOru4ecKre CUCTeMbl (dKocucTtembl). [loHaTHe 00 SKOCHUCTEeME U OHOTreoIeHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI HJKOCHCTEMBI: IPONYLIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B dKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBble nenu M cetd. OCHOBHBIE II0Ka3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE MHPAMHIbL: TPOJYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyJsinusi, pazsurue. Cykueccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOodkocucTeMbl. buonorndeckoe u
X035 CTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycrounBoctr 3KocucteM. CoXpaHeHHE OHOIOTHYSCKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa Onocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak rIo0albHON KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoBeuectBo B Ouochepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['mobasibHBIE HKOJIOTUYECKUE TPOOIEMBI.

CocyiectBoBaHue npupoAbl U dyenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OCHOBa pPAlLMOHAIBHOIO YIPaBJICHUS IMPUPOAHBIMU
pecypcamu U UX UCHOIb30BaHue. JlOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIbI.

JdemoHcTpaumu:

Ioprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuie! u cxembl: «lIumessie nenny», «buoleHnos: cocraB u crpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHusy, «OKoJoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKOocucTeMa MIMPOKOJIMCTBEHHOTO Jieca», «IKOocHCTeMa XBOWHOro Jjecay», «buorenos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHenmye MCTOYHMKHM 3arpsi3HEHMs] BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHelInas
coctaBisoas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBEIH d3pdexT», «DPakTOpbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uoceps», «O01as cTpykrypa o6nocheps», «Pacmnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot azora B mpupoie».

O06opyioBaHME: MOJIEIb-aNTIITHKAIHS «Tunuunele OMOIICHO3bD», repbapmii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BayKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparun, n300pakeHUsI OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

Cornacno ®I'OC COO, ycranaBiauBaroTCsi TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
00y4aromuMHUCs NMPOrpaMM CpeHEro oouiero o0pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JMYHOCTHBIX DPE3YyJIbTATOB OCBOCHMs IpeAaMeTa «bHOJIOTHS» BBIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEACIICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJIOTWH, IleNICHANpaBIeHHOE pPAa3BUTHE BHYTPECHHUX




yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUSA
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH ACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
OMOJIOTUYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTDb LCJIU U CTPOUTD JKU3HCHHBIC IJIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS Mpeamera «bHOJOrus» MOCTUTAIOTCS B €AHHCTBE
y‘Ie6H0ﬁ 1 BOCIHUTATEIBHOU ACATCIIBHOCTHU B COOTBCTCTBUU C TPAAWLIMOHHBIMU pOCCHfICKHMH
COLIMOKYJITYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMHU B
00111eCTBE MpaBWIAMH W HOPMaMHU IOBEJEHUS M CIHOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TpyJa U CTapiieMy MOKOJICHHUIO, B3aUMHOI'O
yYBaXEHUs, OEpEe)KHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIE€OUI0O U  TpaJuLUiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEn cpeie.

JIndHOCTHBIE pPe3yIbTaThl OCBOCHUS yUeOHOTO npeaMera «buonorus» T0KHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAllMd, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOr0o  0OIIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCTIIUTATEIHHOMN JCATCIIbHOCTH, B TOM quciie B qacTu:

1) rpaskaIaHCKOr0 BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULUU OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
[IPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESITENLHOCTU MPH CO3/IaHUU YYEOHBIX MPOEKTOB,
pPeIICHUN y‘I€6HI>IX M I1I03HaBaTCJIbHBIX 3a/la4, BBIITOJIHEHUN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OMpENENsITh COOCTBEHHYIO IMO3UIIMI0O MO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME VYUUTHIBATH B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
BSaHMOHeﬁCTBHﬂ J'IIOI[CfI C pasHbIMHA Y6€)K)16HI/I${MI/I, KYJbTYPHBIMH HEHHOCTAMHU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHUYCCTBY B IMPOLHCCCC COBMECTHOI'O BBIMMOJTHCHUA yLIe6HI)IX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKJICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON UIACHTUYHOCTHU, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH INepen PonnHOMN, ropmocty 3a CBOM Kpal, CBOXO
Ponuny, cBOM A3BIK U KyJIbTYpPY, MPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IHEHHOCTHOC OTHOHICHHWE K TIMPHUPOAHOMY HACJICIUIKO W TaMATHHUKaM MIPHUPOAHI,
JOCTH>KeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKHX YUYEHBIX B CTAHOBIEHHE W PAa3BUTHE
OMOJIOTHH, TOHUMAaHHU 3HAYEHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaeitHas  yOexXJAEHHOCTh, TOTOBHOCTh K CIyXeHHr0 u 3amuTe (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEACHHS,

CIIOCOOHOCTH OIIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;



OCO3HAHHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKUE SYMOLIMOHAILHOTO BO3ACHCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) pusnueckoro  BocHHUTAHUS, (OPMHUPOBAHHMA  KYJIbTYPbl  310pPOBbSI M
IMOLMOHAIBLHOIO 0JIArONOJIy4usi:

MMOHMMAHKE W pear3alys 3I0pOBOr0 U 0e30macHOro 00pa3a KU3HH (30POBOE MUTAHUE,
cOOJIOZICHHE TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3HYECKas AaKTUBHOCTH), OEPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTH TMPaBWJI HHAUBUAYAIBHOTO W KOJUJIEKTUBHOTO ©0€30macHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJCACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIS,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYZAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0T00uE;

FOTOBHOCTh K  aKTUBHOM  JCSATEIHHOCTH  TEXHOJIOTMYECKOM M COLMAIbHOMN
HAIPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIBHO BBITIOIHATH
TaKyI0 JIeITeIbHOCTB;

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHaIbHON NeATeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun 1 peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU Bcel
KU3HH;

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

9KOJIOTHYECKH 11€J1ecO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJOTHYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITA MJIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH JJIsl OKPY>KaIOIEl Cpe/ibl;

0CO3HaHME TJI00aILHOTO XapaKTepa SKOJIOTHYECKUX Mpo0IeM U IyTel UX pelIeHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPHUOOPETaeMble MPU U3YyYEHUH OMOJIOTMH 3HAHUS U YMEHHUS
IpU pEIICHUH MpOoOJeM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONIb30BaHIEM (cOOroAeHNe
MpaBWJI TIOBEJIEHUSI B NMPHUPOJE, HANpPaBIECHHBIX HAa COXPAHEHHWE PAaBHOBECHUS B JKOCHCTEMaX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

aKTUBHOE HEMpHITHE AEMCTBUI, MPUHOCSIIUX BpEa OKpYXarolled NpHUpOIHOI cperne,
yYMEHHUE MPOTHO3MPOBATH HEOIArONPHUSITHBIE YKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JIEMCTBUM U MPEAOTBPALIATh UX;

HaJIMYUE€ PA3BUTOrO SKOJIOIMYECKOIO MBIIUIEHMS, JKOJIOTMYECKON KYJIbTYpbI, OIBITA
JEeSATENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IpPAaKTHUKE, IOTOBHOCTHM K YYacTHIO B
MIPAKTHUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUAIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHNE  A3BIKOBOM M  UWTATEIbCKOM  KYNbTYpbl Kak  CpelIcTBa



B3aUMOJICHCTBHS MEXTY JIIOIbMHU M MTO3HAHUS MHPA;

NOHUMAaHHUE crenu(UKN OMONOTMM KaK HayKH, OCO3HaHUS e poiu B (OPMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpYKaroIeM
MHpE KaKk O eIMHCTBE TIPUPOJBI, YEIOBEKa M OO0mecTBa, B IO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH Ul COBPEMEHHOW IMBUIIM3AIMH: 00ECIICUCHHUS
HOBOT'O YPOBHS Pa3BUTHSI MEIHMIIMHBI, CO3JaHHE NMEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemnate pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, MTOUCKA MyTEH BBIXOJa U3 TI00aIbHBIX
HKOJIOTHYECKUX MPoOsIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOIOTUYECKUX 3HAHUH B LIEJSX MOBBIIICHUS OOMIEH
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIMOHAJIHHOM
IpaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHur ONOIOTHH;

NOHUMAHHUE CYIIHOCTM METOJOB IO3HAHUS, HCIIONB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS IS aHaIM3a W OOBSACHEHHs SBICHUUN
OKpYXXAIOLIET0 MHUpa M MPOUCXOAAIINX B HEM H3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IIEJBI0 TIOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHHS Ul PEIICHHS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NESTEIbHOCTH, TOTOBHOCTD OCYIIECTBIISATH MPOCKTHYIO H
MCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHsI yueOHOTo npeamera «bHojorusy BKIIOYAIOT:
3HAUMMbIC 1T (DOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTIIHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SBIIEHUE, TPOIECC, CHCTEMa, HAyUYHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATIHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMH OO0YJaronuxcs,
CHOCOOHOCTh oOyJaronuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COIIMAJIbHOM MPAKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeaHero oOmero oopa3oBaHUSs
JTOJIKHBI OTpa)kaThb

OBJajieHNe YHUBEPCAIBHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1€CTBUSIMM:

1) 6a3oBbIe JJOrMYecKUe JeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBaTh MpOOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCTOJb30BaTh TNPH OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHUH (BBIIENIATH UX XapaKTEePHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMHU);

OIpENeNIATh LIEIM JEATEIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUM HUX JIOCTHUIKEHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIILHOCTHU C ITOCTABICHHBIMHU IIEIISIMHU;

UCIOJb30BaTh OMOJIOTMYECKUE MOHATUS I OObSCHEHUS (AKTOB U SIBICHHUH KUBOH
PUPOIB;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, II0 aHAJIOTHH),



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEICTBA JJI MPECTABICHUS CYIIECTBEHHBIX CBs3EH U
OTHONICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a Tak)Ke MPOTUBOPEUUI Pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUIaH pemieHus MnpoOjemMbl ¢ Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESTEIbHOCTb, OLIEHWBATH COOTBETCTBHE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU IMOCIIEICTBUI IESITEIBHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH PabOTy B YCJIOBHUSX pPEalbHOTO, BUPTYAJIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABBIKAMU
paspetnieHus mpodsaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB
pellIeHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIIONB30BaTh PAa3jIUYHbIC BUIBI JEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIUU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3/JaHUU Y4EOHBIX U COI[UATBHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIbHON AEATEIHHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M UM AaKTyalU3UpOBaTh 3a/ayy, BBIABUTaTh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aQHAIM3UPOBATh TIOJYYEHHBIE B XOJ€ pEHIeHUs 3aJaud pe3yJabTaThl, KPUTUUYECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH 1EJICHANPABICHHBIN MOUCK MEpPeHoca CPEICTB U CIIOCOOOB JCHCTBHS B
PO ECCHOHAIBHYIO CPEY;

yMeTb TEPEHOCHTh 3HAaHWSA B T[O3HABATENBbHYIDO M  MPAKTHUYECKYI0  00JIacTu
KU3HEACSITEIILHOCTH;

yYMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HJIEH, TpEIJIaratb OPUTUHAIBHBIC TOJXOJbI U PEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe y4eOHOro mocolus,
HAyYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UMHTepHeTe), aHAIM3UPOBATh WHGOPMALMIO DPA3IUYHBIX BUIOB U (GOpM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(GbopMynMpoBaTh 3alpoChl U MPUMEHATh Pa3TMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosiornuecko nHpopMaInu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YISOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HUCITOIH30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIBHYIO (QOpMY TMPEACTaBICHUS OHOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, TuarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIOJIb30BaTh HAY4YHBIA $I3bIK B KAueCTBE CpPEACTBA MpPU paboTe ¢ OMOIOTHYECKOn
uH(popMalel: MPUMEHITh XUMUYecKue, GU3NYecKue W MaTeMaTH4eCKHe 3HaKh U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYpPY, HCIONB30BaTh M MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABaHWS W 3aIluThl HWHpOpMammu, WHOOPMAMOHHON



0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JACHCTBHAMM:

1) o6menmue:

OCYILIECTBISATh KOMMYHHUKAILIMU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh B JAMAJIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJIEHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI INpeajIaraéMond 3aJadyd, Y4YHUThbIBaTb WHTEPEChl U
COIIACOBAHHOCTb MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

pacrno3HaBaTh HeBepOalibHbIE CpEeACTBAa OOIIEHHUS, MOHMMATh 3HAYEHUE COLHUATbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJICTh Pa3IMYHBIMH CIIOCOOAMU OOIIEHHSI W B3aWMOJICHCTBUSA, TTOHUMATh HaMEPEHHUS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHMSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON pabOThI pU
pelieHur OMOJIOTrHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOEMCTBYS IPU pELICHUH YUeOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JACUCTBUU C YYETOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

[IPUHUMATh LI€JI COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JICUCTBUA 10 €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACHpPElEsATh POJIM C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa U KaXKJA0I0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npesaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHne YHMBEPCAJIbHBIMHU Pery/siTHBHBIMU /1€fiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBIABICHUS NPOOJIEM M HX pELICHUS B
KU3HEHHBIX M YU€OHBIX CUTYalMsX;

BbIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUI 11eJIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENILHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTAaBJIATH IJIaH PELIeHUs! IPOOJIEeMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €Tr0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOW SPYAUIMH B Pa3HBIX
00J1aCTAX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYpPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBbIKAMM MTO3HABATENBHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUI



U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O pEILEHMS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDh PELICHNUS 110 UX CHUKEHUIO;
IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPH aHAJIN3€ PE3YNIbTATOB ACATEIbHOCTH;
3) npuHsATHE CeOsl U IPYTHX:
IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbTaThl ocBoeHus mporpammbel COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HaHMs, YMEHUS U
Croco0bl nercTBuil 10 OCBOEHHUIO, MHTEpIIpETaLUH
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JIESATEILHOCTH 110 MOJYyYE€HUIO HOBOT'O 3HAHUS U IPUMEHEHUIO
3HAaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKE B PEAJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEACTABICHBI 10 Tojiam
00y4eHusI.

[IpenmerHbple  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXKarTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJHM OMOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PeLICHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEPKaHNE OMOJOTMYECKMX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sMm (0OOMEH BeIeCTB M  MpEBpalleHHue DSHEPruu), TIoMeocTa3’
(camoperynsinusi), yYpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHM3BE/IECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpuHu (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IIEeHTpaX MHOI000pasusi U MPOUCXO0XK/IEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJAaMH HAY4YHOI'O MO3HAHUS B OMOJOrMH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIECHHUI, OpraHu3alus M IPOBEJCHHE OUOJOTHYECKOTrO
HKCIIEPUMEHTA, BBIIB)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NIPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS, PA3MHOKEHMSI, UHIUBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTeHe3);

yYMEHHE MPUMEHSTH MOJyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /IS IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JIHOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUsI B OKpYXaolleil NpUpOAHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUsl JOCTHKEHUIM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NS palrOHAIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTAPHbIE TE€HETHYECKHE 3aJaud Ha MOHO- U JUTHOpHUAHOE
CKpeIIMBaHKe, CLIETUICHHOE HACleJ0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUIS TIpEICKa3aHusl HACIeA0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIe M MPaKTUYeCKHe paboThl, coOMI0aTh MpaBUia Mpu
paboTe ¢ yueOHBIM | JIa00paTOPHBIM 00OPYIOBAHHUEM;



YMEHHE KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH MHPOPMALUIO OHOJIOTHYECKOTO
COJICpKaHMs, BKIIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBO# MH(pOPMAIUK, HAYYHO-TIONYJISIPHBIC MaTepHasbl), STUYECKUE ACIICKThl COBPEMEHHBIX
YCCIIC/IOBaHUI B OMOJIOTUY, MEAMIMHE, ONOTEXHOIOT 1Y,

YMEHHE CO03/1aBaTh COOCTBEHHBIC IIMCHMEHHBIE M YCTHbIE COOOWIeHHUs, 0000mas
OuoJOrMUecKyr0 HMH(OpPMAIMI0O U3 HECKOJIBKMX HCTOYHHKOB, T'PAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN ammapar ouosorum.

IIpenmerHble Ppe3yJbTaThl OCBOeHUsI Yy4eOHOro mnpeamera «buosorus» ¢ 11
KJlacce 10JKHbI 0TPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pACKpBhIBaTh COJICpP)KaHUE OWOJOTHYCCKUX TEPMUHOB U TIOHITHMA: BUJ,
NOmyNsiiysi,  TeHOMOHI,  SBONIONHS,  JABWXKYIIME  CWIbl  ((haKTOpbl)  HBOJIOLIUU,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, JKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYLEHThl, KOHCYMEHTBHI, pEeAYUEHTHl, IeNH MHTAaHUSA, JKOJIOTUYECKas MUPAMUIA,
OmoreorieHo3, buocdepa;

yMEHHME Wu3JaraTh Ouojoruyeckue Teopuu (dBoiounoHHas Teopuss Y. JlapBuna,
CHHTETHYECKasi TEOPHUsl IBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablmeBoro cxoxacrsa K.
M. Bopa, uepenoBaHus TIaBHBIX HampaBlieHUi u myrtei sBomonnu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHajickoro), onpeaensTs TpaHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAy4YHOTO MO3HAHMS B OMOJIOTMH: HAONIOJEHUE U OMUCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBICHWI, OpraHu3alvs ¥ TPOBEICHUEC OMOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJMYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOIbI HA OCHOBAHUH TMOJYYSHHBIX PE3ylbTATOB;

YMEHHE BBIICIATh CYIISCTBEHHBIC IPU3HAKK CTPOCHHS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TIOMYISALUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M IKOCHUCTEM,
0COOEHHOCTH  TIPOILIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (AaKTOPOB Ha
OpPTaHW3MBI, TICPEHOCA BEIIECTB M MOTOKA YHEPTHH B YKOCHCTEMaX, aHTPOIIOTCHHBIX W3MEHEHUIN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOr€OXMMHYECKUX IIHUKIOB B
ouocdepe;

yYMEHHE MPUMEHSTh MONyYeHHbIe 3HAHUS AJIs1 OOBSICHEHUSI OMOJOTHYECKUX TPOIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS TPAKTHYCCKUX PEIICHUH B ITOBCEIHEBHOM JKU3HHM C TEJTBI0 00SCTICUeHUS
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TIOBEJACHHS B OKpPYXKAIOIICH MPUPOIHON Cpelle, TMOHWMaHWe HeOoOXOIUMOCTH
WCTIONIb30BaHUS JOCTHKCHHH COBpEMEHHOM ouonoruu TUTS paIoHaIbLHOTO
MIPUPOIOTIOIB30BAHNS;

YMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTaBISATh CXEMBI MepeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (L[eNH MUTaHus);

YMEHHE BBIMOTHATH J1a00paTOpHbIE U MpaKkTU4Yeckue padoThl, COOMI0IATh MpaBWiIa MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
COJICPKaHUsI, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TioOaIbHBIC
9KOJIOTHUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH TTO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE Cco3/7aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001Iast
OMOJIOTUYECKYI0 HMHPOPMAIIMI0 W3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh



NOHATUIHBIN armapaT OMOJIOTHH.

TEMATHYECKOE IINITAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM NporpaMmbl ‘ KomnnuectBo yacos
n/m Bcero|| KouTponbHbie [pakTHyeckue
paboThl paboThl
‘1 HBI/IOJ‘IOFI/I}I KaK HayKa H 2 H H 0.5
‘2 H}KI/IBHe CHUCTEMBI M X OpraHU3aIHs H 1 H H
‘3 HXI/IMquCKHﬁ COCTaB U CTPOEHUE KIIETKU H 8 H H 1
‘4 H}KmHeILeﬂTeJIBHOCTL KJIETKHU H 6 H H
3) PasMHOKEHME 1 MHIAMBUAYAIbHOE PA3BUTHE ) 1
OpraHU3MOB
6 HacnencTBeHHOCTh M K3MEHUYMBOCTh 8 15
OpraHU3MOB
7 Cenexuusi opranu3zMoB. OCHOBBI 3
OMOTEXHOJIOTHH
‘8 HPesepBﬂoe BpeMs H 1 H H
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME
11 KJIACC _
Ne HaumeHoBaHue pa3aenoB u TeM ‘ KomuuecTBo vacoB ‘
n/m IpOrpaMMel Beero||  KourposbHbie [IpakTrueckue
paboThI paboThI B
‘1 HSBOJHOHI/IOHHasI ouoorus H 9 H H 1 ‘E
2 Bo3HMKHOBEHME U Pa3BUTHE KU3HU Ha 9 0.5 B
3emie B
‘3 HOpFaHI/ISMBI U OKpYIKaroIas cpeja H 5 H H 1 ‘E
‘4 HCoo6n1eCTBa 1 DKOJIOTHYCCKHIE CUCTEMBI H 9 H H ‘E
‘5 HPesepBHoe BpeMs H 2 H H ‘E
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

[TPO'PAMME
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