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HOACHUTEJBHASA 3AIIUCKA

[Tpu pa3paborke mporpamMmbl IO OHMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISl ONpPEIEICHUS
MOIXO0J0B K (HOPMHUPOBAHHIO coAepkaHHs ydeOHoro mpeamera «bUONOTHS» COCTaBWIIH:
koHuentyaiapHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COICpIKaHMUs,
pe3ynbTaToB 00y4YeHUs: U TpeOOBaHUN K YPOBHIO MOAT'OTOBKU BBITYCKHUKOB, IMOJIOKEHHUS 00
OOIIMX IENsSX W MPHUHIIMIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero oopazoBanus B Poccuiickoit @eneparuy, a TakKe MOJTOKEHHS O crienupuke ONOIOTHH,
e€ 3HAYCHUU B TMO3HAHUU KXUBOU NPUPOJIBI U OOECIEUYEHUHU CYIIECTBOBAHUS YEIOBEUECKOIo
obmrectBa. CorjaacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPENeNIeHbl OCHOBHBIC ()YHKIIUH MPOTPAMMBbI
10 OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma o Guonoruu naért npeacTaBieHue O LeNsIX, 00 o0Iiel cTpaTeruu o0 y4deHus,
BOCIIUTAaHUS W Pa3BUTUA OOy4alOUMXCSd CpeAcTBaMU yueObHoro mnpeamera «buomorusy»,
orpenenseT o0sf3aTelbHOE MpPEeIMETHOE COAepKaHHe, €ro CTPYKTYpY, paclpeneneHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCJIe0BATEeIbHOCTh U3YUYEeHUs Y4eOHOro maTepuana C
y4ETOM MEXKIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTUKH 00pa30BaTENILHOTO MpOoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00ydarommxcs.

B mporpamme mo OWOJOrMM TakkKe YYUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTaM oO0ydeHus B (OPMHPOBAHUH
OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIHPHOU ACSITEIIBHOCTH/YIEOHBIX JEHCTBUIM 00yUarOIMXCS 10
OCBOEHHIO COJIEpkKaHMUs OMOIOrUYECKOro 00 pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 kmaccel, 0a30BbId YpOBEHb) peaM30BaH MPUHIIMI
MPEEeMCTBEHHOCTH B W3YYCHHHM OHWOJIOTWMH, Onarojaps uYeMy B HeEW MpocMaTpuBaercs
HAIpPaBIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33pEHUSI, I[EHHOCTHBIX OpPHUEHTAlMWA JIMYHOCTH, DSKOJOIMYECKOTO  MBILIUICHHUS,
MPE/CTaBICHU O 370pOBOM 00pa3e >KHW3HU M OEpexHbIM OTHOUICHHEM K OKpYKarolleu
npuponHoi cpene. IloaToMy Hapsay ¢ u3ydeHHEM OOLIEOMOJIOTMYECKHX TEOpHil, a Takke
3HaHUN O CTPOEHUH KUBBIX CUCTEM Pa3HOTO paHTa U CYyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOI[ECCOB B TMporpamMme MO OHOJIOTHU YIEJICHO BHHMMAHHME HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHWUN B OBCEAHEBHOW KU3HU JJIsI PEIIEHUS MPUKIAIHBIX 3a]a4, B TOM YHUCIe: MPOPUIAKTUKH
HACJIE/ICTBEHHBIX ~ 3a00JeBaHMIl  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS 3KOJOTHYECKH 11€JecOo00pa3HOro MOBENCHUS B OKpY’Kalolleld MPUPOAHON cpere,
aHaNM3a BIMSHUS XO3SHCTBEHHOW JESATENIbHOCTH 4YelOBeKa Ha COCTOSHUE MPUPOIAHBIX H
UCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHHE BHHUMAaHUS K MPUKJIATHON HAMpaBIEHHOCTH Yy4eOHOTO
npeamera «buosioruss» NpoauKTOBAaHO HEOOXOAMMOCTHIO O0ECHEUEHUsl YCIOBUN /I peLIeHUs
OJTHOM M3 aKTyaJIbHBIX 3aJjad LIKOJIbHOI'0 OMOJIOrHYeCKOro 00pa3oBaHus, KOTOpasl MPEANnoaraer
¢dopmupoBaHrue y OOydaroIIMXCS CIHOCOOHOCTH aJalTUPOBATbCd K W3MEHEHHSIM JAMHAMHYHO
pa3BUBAIOIIErOCsS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpenHero obiiero odpa3zoBaHus 3aHHMaeT BaxxHoe MecTo. OHa
obecrnieunBaer (GopMHpoBaHHE y OOyYarolMXCs IMPEACTaBICHUNH O HAayyHOH KapTHHE MHpa,
pacmupsier 1 00001IaeT 3HaHUSI O KUBOH MpUpOJIe, €€ OTIMUUTEIbHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3allui U SBOJIOIUHU, CO3AAET YCIOBUS MJIS: IO3HAHUS 3aKOHOB >KMBOW TMPUPOJBI,
dopmupoBanus (YHKIHOHATHHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M Oe3omacHoro obpasa
YKU3HH, SKOJOTHYECKOT0 MBIIILJIEHUS, IIEHHOCTHOT O OTHOIICHHS K )KUBOM MPUPOIE U YETIOBEKY.

Bonbmioe 3HaueHue OHOJNOTUST HMMEET TaKXKe JJis pEelIeHUsT BOCHHUTATENbHBIX U
Pa3BUBAIOMINX 3a/1a4y CPEeHEro odIero o0pa3oBaHus, coluanu3anuu ooydarommxcs. V3ydenne



ounonoruu obecrieunBaet yCJIOBUS JUIS dbopMupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHUKAITUOHHBIX U MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpaliui OWOJOTUYECKUX 3HAHWKM C MPEACTABICHUSIMH U3 JIPYTUX y4EOHBIX MPEIMETOB, B
YaCTHOCTHU, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIE ONOKEHHUS O TPEIHA3HAYECHUU y4eOHOT O
npeamera «buonorus» cocTaBUIM OCHOBY JJIi OIpEAeNeHUs IOAXO0A0B K oOTOopy u
CTPYKTYPHUPOBAHUIO €r0 COEpKaHus, IPEICTaBIEHHOI0 B TpOrpaMMe Mo OMOJIOTUH.

Ot60p conepxanus ydaeOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UINI KYJIETypOCOOOpPa3HOTro MOAX0Aa, B COOTBETCTBHUHU C KOTOPBIM OOYYAIOIIHECs JTOKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAYUMBIE i (OPMHUPOBAHUS OOIIEH KYIBTYPHI, OMPEICIISIONINe
aJIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpY)Kalolleld NPUPOIHON cpele, BOCTpPeOOBAaHHBLIE B
MOBCEAHEBHOM U3HU M MPaKTUYECKON JedarenbHOcTH. Ocoboe MecTo B 3TOM cUCTeMe 3HAHUI
3aHMMAIOT JJIEMEHTHl CONEp)KAHUsS, KOTOpPBIE CIyXaT OCHOBOW 1  (HOpPMHUPOBAHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpa M LE€HHOCTHBIX
OpPHEHTALUAX JINYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3alUKU OHOJIOTHYECKOro 00pa30BaHMUs.

CTpyKTypupoBaHHE cOAep)KaHHUA y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIOTUU
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIMYHMTEIHHBIX OCOOEHHOCTSIX
KUBOM MHPHUPOAbI, O €€ ypPOBHEBOW OpraHU3alMU U H3BOJIOLUU. B COOTBETCTBUM € 3TUM B
CTpYKType yueOHOro mpenmera «buosiorus» BbIAEIEHBI CIEAYIOIINE COACPKATENbHbIE TUHUU:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OMoJorudecKasi CucTeMay,
«Opranusm Kak Ouosoruyeckasi cucreMay, «Crucrema 1 MHOroo0pasue OpraHuyeckoro Mupa,
«IBONIOIHS KUBOH MPUPOIB», « IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH Y.

Ilenp u3yuenus yuyeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE
O0y4JaIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIHHOW OPraHW3allid >KUBBIX CHCTEM
pPa3HOTO paHra W MPHOOPETEHNUE YMEHUI MCIOJIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JEHCTBUI B
OTHOIICHUH 00BEKTOB KUBOH MPUPOIBI U PEIICHUS PA3IMYHBIX )KHU3HECHHBIX TIPOOJIEM.

JoctmkeHne nenu u3ydeHUs ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE
obecrieunBaeTCs peeHNeM CIEAYIOIIHNX 3a/1a:

OCBOCHHME OOYYAIOUIMMHUCA CHUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOPUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHIaX, CIyKalluX OCHOBOH Mt (OPMHUPOBAHHS
MPE/ICTABICHU O €CTECTBEHHO-HAY4YHOW KapTUHE MHpPa, O METOJaX HAy4YHOro TMO3HAHUA,
CTPOEHUHU, MHOrooOpa3ud W OCOOEHHOCTSX >XUBBIX CHCTEM pPa3HOr0 YPOBHS OpraHHU3allvu,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEI0BaHUAX B OMOJIOTHY;

dopmupoBaHue y 0OydalomMXCsl MO3HABATENbHBIX, WHTEUIEKTYAIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN B Mpollecce aHalnM3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJeH U MOAXO0J0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3AlNY;

CTaHOBJIEHHE Y oOOydaromuxcs o0meld KyabTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSITH M OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MHpa >KUBOH MPHUPOILI Ha
OCHOBAaHHH 3HAHUU U OIBITA, TOJYUYCHHBIX MTPU U3YUYEHUU OUOJIOTHH;

dbopMupoBaHUE y OOYYAOIIMXCS yYMEHUN WIUTIOCTPHUPOBATh 3HAUYECHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW JESITEIHHOCTH YEJIIOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUN 1 arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOXKIAEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIIOBEKOM >KMBOW TPUPOJBI,
HEOOXOIMMOCTH OEpEeKHOr0 OTHOIIEHUS K Hell, COOMI0AeHUsl STHYECKUX HOPM IIPU MPOBEIECHUN
OHOJIOrHYCCKHMX HCCIIEIOBAHUI;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHUM JUIsl MOBBIIICHUS] YPOBHS SKOJIOTHYECKOU
KYJABTYPBI, 17151 GOPMHUPOBAHMS HAYYHOT O MUPOBO33PEHUS;



MpUMEHEHUE MPHOOPETEHHBIX 3HAHUN W YMEHHUIl B TOBCEIHEBHOW >KU3HU I OLICHKH
MOCJIEICTBHI CBOEH JIEATEIFHOCTH IO OTHOIIEHHIO K OKpYKalomlel cpene, COOCTBEHHOMY
310pOBbI0, 00OCHOBaHUE U COOJIIOICHNE Mep MPO(UIAKTUKY 3a00JIEBaHUH.

B cucreme cpennero obmiero o6paszoBanusi «buonorus», nzydaemasi Ha 6a30BOM YpOBHE,
SIBJIICTCS O0SI3aTEIBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB IPEJAMETHOH O00JIACTH
«EcTeCTBeHHO-HAYyYHBIC TTPESIMETHIY.

Jnst u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CpeaHEro o0Iero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 vaca (1 gac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOIMM C OOIIECTBEHHBIMM, TEXHUUYECKUMH U JPYTHMH
€CTECTBEHHBIMH Haykamu, ¢unocoduel, ITHUKOH, SCTETUKOW W mpaBoM. Ponp Ouonoruu B
(hopMUpOBaHNU COBpEMEHHON HayyHOU KapTUHBI MUpa. Crucrema OMOJIOrHYecKUX HayK.

MeTozpl MO3HAaHUA KUBOW MPUPOJBI (HAOMI0ACHNE, SKCIIEPUMEHT, ONMCaHne, H3MEepeHHe,
KiaccupuKaius, MoAeIMpOBaHre, CTaTUCTHYECKast 00paboTKa JaHHBIX).

JleMoHCTpanuu:

[TopTpetsi: Y. Japsun, I'. Menaens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabnuis! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBD.

JlaGopaTopHble 1 MpaKkTHYecKHe padoThI:

ITpaktnueckas paboraNe 1. «lcnomp3oBaHue pas3aMYHBIX METOJOB IPU H3YyYEHUU
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3anus.

Kusble cuctembl (OMocucTeMbl) Kak HpeaMeT u3ydeHus Ouosnoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHUYECKON PUPOABI.

CpoiictBa OmocucTeM W HUX pa3sHoOOpazue. YPOBHH OpraHu3aliil OHOCHCTEM:
MOJICKYJISIpDHBI,  KJIETOYHBIM,  TKAHEBBIHA,  OPraHU3MEHHBIM,  MONYJIAIMOHHO-BU]IOBOM,
AKOCHCTEMHBIH (OMOTeoIeHOTHYECKUH ), OMOC(hepHBIA.

JdemoncTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MPU3HAKH >KU3HW», «YPOBHU OpraHu3allid >KUBOU
MIPUPOJIBIY.

Oo6opynoBanwne: Mmoaens mosekyisl JJHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUH ~ cocTaB  KJETKM.  XHUMHUYECKHME  OJJIEMEHTBI:  MaKpOd3JIEMEHTHI,
MUKpO3JeMeHTHI. Bojia 1 MUHepalibHbIE BEIeCTBa.

OyHKIIMU BOABI M MUHEpAJbHBIX BellecTB B Kierke. [logmepikaHue OCMOTHYECKOTrO
OanaHca.

benku. CocraB u crpoeHne 0eiakoB. AMUHOKHCIIOTHI — MOHOMEPHI OenkoB. HesameHumblie
U 3aMEHUMbIE AMUHOKHUCIIOTB. AMHUHOKMCIOTHBI COCTaB. YPOBHU CTPYKTYphbl O€IKOBOMH
MOJIEKYJbl (T€pBUYHAs, BTOPHYHAsA, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa O6enkoB. buonornueckue GyHKIMN OEITKOB.

®epmeHTbl — Ouonoruueckue katanuzatopbl. CTpoeHue (epmMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuums  (QepMeHTOB  OT
HEOpPraHWYECKUX KaTaau3aTOPOB.

YrneBonbl: MOHOCaxapusl (TJII0K03a, prubo3a u Ae30Kcupru003a), Tucaxapusl (caxaposa,
JIAKTO3a) W IoJMcaxapuabsl (Kpaxman, TJIMKOreH, IeUIr0Io3a). buonornyeckue QyHKIUN
yTJI€BOZOB.

Jlumuper:  Tpurnuiepuasl, Gochomumuabl, crepouAsl. [ 'uapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu nmunuaoB. CpaBHEHUE YrieBOJOB, OCJIKOB U JIMIUAOB Kak
HUCTOYHUKOB DHEPTUU.



Hyxneunossie kucnotel: JJHK u PHK. HykneoTunbl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u gynkuuu JAHK. Crtpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crtpoenue u
(byHKIMH.

IMuronorust — Hayka o kierke. KierodyHas Teopuss — nNpuUMep B3aUMOACHCTBUA UACH U
(akTOB B HAYYHOM MO3HaHUHU. MeTOIbl U3y4eHHUs KIIETKH.

Knerka kak nenoctHas »uBas cuctema. O0Imue nNpu3Haku KIETOK: 3aMKHYTas Hapy)KHast
MemOpaHa, mosekyisl JIHK kak reneTnueckuii anmnapart, cucTeMa CHHTe3a Oenka.

Tunel KIETOK: JyKapuoTHYecKas U IpokapuoTuueckas. OcoOEHHOCTH CTPOEHHUS
IpoKkapruoTudeckon kineTku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapHMOTHUECKOH KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOM, )KUBOTHOW M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOUHAs CTEHKA, TVIMKOKAIMKC, UX (DYHKLHH.
[Tna3zmatnueckass MemOpaHa, e€ cBoiictBa M ¢yHkuuu. lluTormmasma u e€ OpraHOMIBI.
OpnnomemOpanHble opranoubl kiaetku: JIIC, annapat I'onbrxu, mu3ocomsl. [lonyaBToHOMHBIE
OpPraHoMJbl KJIETKH: MUTOXOHIpPHUH, Iiactuibl. [IponcxoknaeHne MUTOXOHIPUM U ILIACTHUA.
Buns! nnactun. HememOpaHHble opraHoOn/Ibl KIETKU: pUOOCOMBI, KJIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, )KT'yTUKH. DyHKIIUU OPraHOMIOB KIETKU. BriroueHus.

Snpo — peryasaTopHbli neHTp kieTku. CTpoeHue spa: siiepHas 000I04Ka, Kapuornja3ma,
XPOMATHUH, SAPBIIKO. XpPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIann, M. [llnelinen, P. Bupxos, [x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®pankiaun, K. M. bap.

[Aunarpammsel:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  NPUPOAE»,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B KUBOM IPUPOIEN.

Tabmuner u cxemsl: «llepuoanueckass Ta0nMIla XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABI», «bruocunTes 6enka», «CTpoeHne MoJeKyibl 0enka», «CTpoeHne GpepMeHTay,
«HyxneunnoBeie kucnotsl. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON
KIeTkn», «CTpoeHue >KMBOTHOM KieTkw», «CTpoeHHE pacTUTENbHOM KiIeTkn», «CTpoeHue
MIPOKAPHUOTUYECKON KIIETKN», « CTpOEHUE sApa KIETKH», « Y TIEBOABD», «JInmuabm.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpyJOBaHME s IPOBEACHUA HAOIIONCHHM,
U3MEpPEHUH, SKCIIEPUMEHTOB, MHUKpPOIpENnapaThl pacTUTEIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopatopHast paGora Ne 1. «M3yuyeHue KaTaluTHUECKOW aKTMBHOCTH (EPMEHTOB (Ha
IIPUMEpE aMUIa3bl UJIM KaTalasbl)».

JlaGopatopHast pabora No 2. «M3ydyeHue CTpOEHHsI KJIETOK pacTeHUH, >KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U UX OMUCaAHHUE».

Tema 4. JKu3HeaeATeILHOCTh KJIECTKHU.

O6men BemiecTB, uiId MerabomusMm. Accumwiinus —(IUIacTUYeCKUd  oOMeH) W
JUCCUMUJISIIINS (SHEPreTUYeCKUii 0OMEH) — ABE CTOPOHBI €MHOrO IMpolecca Mmetadbonusma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U SHEPIHH B MOHUMAaHUU MeTabonu3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOQHBIA U TerepoTpodubii. Pons hepMeHTOB B 0OMeHe
BEIIECTB U IIPEBPAICHUH SHEPTHH B KIICTKE.

®otocunre3. CBertoBass u TemMHOBas (a3sl QorocuHTe3a. Peakumm ¢doTocuHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HAaUeHHE (POTOCHHTE3a ISl )KU3HH Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha GOTOCHHTE3 M CIIOCOOBI MOBBILIEHHUS €r0 NPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocHHTe3. XEeMOCHHTEe3Upyrolye OakTepuu. 3HaYCHHE XEMOCHHTEe3a I JKM3HM Ha
3emuie.

OHepreTuueckuii obMeH B  kieTrke. PacuiensieHue  BeIIeCTB, BBbIIEICHHE U
aKKyMYJIMPOBaHUE SHEPrUM B KIETKe. DTanbl sHepreTudyeckoro oomena. ['nukonus. bpoxenue u
ero Buipl. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JbIxaHue. OKHUCIUTEIBHOE
bochopunuposanue. D HHEeKTUBHOCTH FHEPreTUYECKOro OOMEHa.

Peakium wmatpuuyHoro cuHte3a. I'eHermueckas wuHbpopmamus u JHK. Peammzanus
reHeTndyeckoi mHpopManuu B KieTke. [ eHEeTUYECKHI KO M €ro CBOWCTBa. TpaHCKpUIIUS —
matpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Dtansl TpaHcnauuu. KoaupoBanue
aMHHOKHCIIOT. Poib prbocom B OGnocuHTe3€e OenKa.

Heknerounsle ¢opmbl xku3Hu — Bupycel. Mcrtopus otkpeitua BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHSI M KU3HEHHOTO IUKJIa BUPYCcoB. bakteprodaru. bonesan
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMble BUpycaMu. Bupyc unmmyHoaepuumra yeinoBeka

(BUY) - Boszoymautens CIIM/la. OOpatHasi TpaHCKpHIIIHMS, peBepTaza W HHTErpasa.
[IpodunakTika pacnpocTpaHeHHsI BUPYCHBIX 3a00JIEBaHUM.
JdemoHcTpanum:

[TopTpetsi: H. K. Kosbios, [I. . UBanoBckuii, K. A. Tumupsses.

Tabmuubst u  cxembl: «Tunmbl  nutanus», «Mertabomuzm»,  «MHUTOXOHIPUAY,
«QHepreTuyeckuii ooMen», «Xiopommnacty, «Porocuntes», «Crpoenne JHK», «Crpoenue u
¢byHkuuonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuit  kom», «Bupycei»,
«bakrepuodparn», «Crtpoenue u ku3HeHHbIM wnukia Bupyca CIIM[la, Oaxrepuodaray,
«Penmukamus JJTHK».

O6opynoBanue: monenu-anmmkanun «Yasoeane JJHK u tpanckpunuus», «buocunTes
6enkay», «CTpoeHue KiIeTku», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslit mukm, wid >KU3HEHHBIM nukn kinetku. WHTepdaza u mutos. Ilpomeccsl,
npoTekarone B uHTepdaze. Perumkanus — peakuuss matpuunoro cuHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTUN. JIUIUIOMIHBIA W TaljJouJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uTonornueckue OCHOBBI pa3MHOXKEHUS M MHIUBUIAYAJIbHOI'O pa3BUTHUS
OpraHH3MOB.

Jenenne xnetkn — muro3. Cragum mutos3a. Ilporeccel, mpoucxopsiive Ha pasHbIX
CTaJusIX MUTO3a. BHOIOrn4ecKuii CMBICII MUTO3A.

[TporpamMmupyemas rubeiib KIeTKU — aronTo3.

®opMbl  pa3sMHOXKEHHs OpPraHW3MOB: Oecnojoe M MonoBoe. Buasl Oecrosoro
PasMHOXKEHUS: JIeJICHHE Ha/BO€, IOYKOBAaHUE OJHO- U MHOTIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €r0 3HAYEHHE I
CEJIEKLIUU.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cragun Mmeriosa. Ilpomeccsl, nmpoucxonsume Ha craausx menosa. IloBenenue
XpomocoM B Meio3e. Kpoccuarosep. buosornueckuil CMbICI M 3Ha4YE€HUE MEH03a.

["ameTtorenes — mporiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1070BbIE JKeme3bl:
CEMEHHUKHM M snYHUKU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30U[,
AilIeKJIeTKa) — crepMmaroreHe3 H oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHULEKIETOK H
cnepmaTto3onioB. Omiogorsopenue. [laprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpHMOHAIbHOE pa3BUTHE (IMOpHOTeHe3).
Otanbel SMOpPUOHAIBHOTO PAa3BUTHS y TMO3BOHOUYHBIX JXHBOTHBIX: JApOOJIEHHE, TacTpyJisilus,



opra”orenes. [loctamOproHansHOe pa3BuTHe. THUIBI MOCTAIMOPHOHANIBHOIO Pa3BUTHS: HPSIMOE,
HenpsMoe (JMYMHOuYHOe). BiusHue cpenpl Ha pa3sBUTHE OPraHU3MOB, (DAKTOPbI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct n passutne pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH, CTaAUHN
pa3BUTHS.

JdemoHcTpanum:

Tabmune! u cxembl: «DoOpMbI pa3MHOKEHHSI OpraHU3MOBY, «JIBOIHOE OIJI0JOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE paCTEHUI», «/leleHne KIeTku
Oaxrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpPOMOCOMBI», «KIeTOYHBIH LUK,
«Pemmkanus JJTHK», «Mutos», «Melo3», «lIpamoe n Henpsmoe pasButue», «l'amerorenes y
MJIEKOIUTAIOLIMX U Ye0BEKa», «OCHOBHBIE CTaANHM OHTOICHE3a.

O6opynoBaHue: MHMKPOCKON, MHKpomnpenapaTsl «CriepMaTo30uabl MIIEKONUTAIOLIET0»,
«nnexiierka Milekonurarmouiero», «KapuokumHe3 B KIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-anniaukanus «Jlenenue kinerkn», monens JJHK, monens metadazHoit XxpoMOCOMBI.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

JlaGopatopHas pabota Ne 3. «HaOmronenue MUTO3a B KJI€TKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpENapaTax».

JlaGopatopHast pabora No 4. «M3yueHHe CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. Hacsie1cTBEHHOCTH U MK3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. Mceropus pasBuTuss TeHETHKU. Ponb nuronoruu u
SMOpHOJIOTUU B CTAHOBJIEHUU M'eHETUKH. BKiiag poccHiicKuX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TeHeTHKH (THOPUAO0TIOTMYECKUM, LHUTOreHETHYECKUH, MOJIEKYISIPHO-
reHetndeckuii). OCHOBHBIE T'eHETHUECKHE TOHATUSA. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMasi B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAcCJEIOBaHUs  INPU3HAKOB, YycTaHOBiIeHHble [. MeHaenem.
MoHoru0puiHoe cKpelBaHue. 3aK0H equHO-00pa3us THOpHUI0B epBoro nokoJyieHus. [lpasuio
JOMUHUPOBaHUA. 3aKOH pacUIelIeHusl Npu3HakoB. ['mmore3a umcrorsl ramer. [lomHoe u
HEIOJIHOE IOMUHHUPOBAHHUE.

JuruOpunHoe cKpeliMBaHMe. 3aKOH HE3aBUCUMOIO  HACJIEIOBaHMUS  IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AUTMOPUIHOIO CKPELIMBAaHUA. AHAJIM3UPYIOLIEE CKpPELIMBaHUE.
Vcrionb30BaHUE aHAJIM3UPYIOLIETO CKPEIMBAHM I ONpeIeJIEHUs FeHOTHIIa 0COOH.

CuenneHHoe HacienoBaHue mpu3zHakoB. PaGora T. MopraHa 1o cCuenjgeHHOMY
HacJIeZIOBaHUIO FeHoB. HapylieHue crenieHus reHoB B pe3yJIbTaTe KPOCCUHT0BEPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHeTnYecKue KapThl.

I'enernka noma. XpoMOCOMHOE OIpeleIcHHE 10a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble M reTeporamMeTHblE OpraHu3Mbl. HacrnenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUaBl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAacIeACTBEeHHas. Ponb cpensl
B HEHACJIE/ICTBEHHONM H3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIIMOHHON HM3MEHYUBOCTH.
BapuannonHslil psan u BapuannonHas kpuBas. Hopma peakunu npusHaka. KosmyecTBeHHbIE 1
KauyeCTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYHUBOCTH.

HacnencrBennasi, Wiu reHOTUINYECKasl, U3MEHUYUBOCTh. KoMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u TOIOBOM MpoIecC — OCHOBA KOMOWMHATUBHOM HW3MEHYUBOCTH. MyTallMoHHAs
n3MeHunBOCTh. Kiaccuopukamust MyTanuid: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHBIE. YacroTa u



OpUYUHBI MyTauuii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTUYECKUX PAOB B HACIEICTBEHHOU
n3menunBoctu H. M. BaBunoaa.

BresnepHas HacienCTBEHHOCTh M M3MEHYMBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
TreHEaJOrM4YeCKiii, OJM3HEIOBbIN, [UTOTEHETUYECKUN, OMOXUMHUYECKHUM, MOJICKYJISIPHO-
reHetnueckuii. COBpEMEHHOE OMNpelesIeHHe TEeHOTUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHpOBaHUE, B ToM uwuciie ¢ nomomsio [1I[P-ananu3a. HacnenctBenneie 3a0oneBaHus
4ernoBeKa: TeHHble Oone3Hu, OOJe3HW C¢ HACJIEACTBEHHOW MPeapacroioKeHHOCTHIO,
XpoMocoMHBIE Oosie3HH. COMAaTHYeCKue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIICTKH.
[TpuHIHIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOPIIAKTHKN U JCUCHUSI TCHETUYSCKUX
OonesHeill. MenuKo-reHeTHYeckoe KOHCYJIbTUPOBAHHE. 3HAuE€HHE MEIUIIMHCKOM TeHETHUKH B
MpeIOTBPAICHUH U JICUEHUU TeHETHYECKUX 3a00JIEBaHH UenoBeKa.

JdeMoHcTpanuum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukor, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuel u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHHUE U €T0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH PpACHICIVIEHUSIT M €ro LMUTONEHETUYECKass OCHOBa», «3aKOH YHCTOTHl Tamery,
«durubpunnoe ckpenmBanue», «LluTomoruueckue OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS),
«Meino3y», «B3anMoaencTBre aJuIeIbHBIX T€HOBY, «I'€HETUYECKUE KapThl PACTEHUM, KUBOTHBIX
U 4YenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACIENOBAHMS, CIEMJIECHHOIO C IMOJIOMY,
«Kapuotumnbel 4YenoBeka H SKHBOTHBIX», «Buasl wu3MeHunBOCTHY», «MonudukanuonHas
M3MEeHUNBOCThY, «HacnenoBanue pesyc-haktopay», «['eHeTnka rpynn KpoBw», «MyTalmoHHas
W3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anmInKauu «MoHoruOpugHOe CcKpemuBaHuey, «HemomHoe
JOMUHUpOBaHUEeY», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOI H
Mukpornpenapat «/pozoduna» (Hopma, mytanuu GOpMbI KPBUTBEB M OKPACKH Telna), repoapwuii
«I"0pox MOCEBHON».

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 5. «M3y4ueHue pe3ynbTaTOB MOHOTHOPHIHOTO M AUTHOPHUIHOTO
CKpEIIMBAHUA y IP030(UIIbl Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaGoparopHas padora Ne 6. «3yuenne MmoaupuKkanoOHHON U3MEHYMBOCTH, IIOCTPOEHHE
BAapUALMOHHOIO psifia U BApHALMOHHON KPUBO.

JlaboparopHasi pabGora Ne 7. «AHanu3 wmyTtanuid y Japo3oduiiel Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocraBieHHE U aHAIU3 POJOCIIOBHBIX YETIOBEKaY.

Tema 7. Cenekuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M Mpoliecc. 3apoKIeHHe CeJIeKIu U JoMecTukanus. Yuenue H. U.
BaBunoBa 0 meHTpax NPOUCXOXKIACHHS M MHOT000pa3us KyJIbTYpHBIX pacTeHuil. LleHTpsI
PO CXOKICHHS JOMAIIHUX )KMBOTHBIX. COPT, MOopoAa, ITaMM.

CoBpeMeHHble METO/bI CelIeKIMU. MaccoBblif U MHIUBUyaTbHBI OTOOpPHI B CEJIEKLUU
pacTeHui M XUBOTHBIX. OleHKa dKCTephepa. baM3kopoICTBEHHOE CKpENIMBaHUE — HHOPUIUHT.
Unctas nwHUsA. CKpenmBaHWe YUCTHIX JUHUK. [erepo3mc, wnam THOpUIHAA —CuUTA.
HeponctBennoe ckpemmBanue — ayropuauar. OtnanéHHas tulOpuau3anus u e€ yCIexwu.
HckyccTBEHHBII MyTareHe3 M MOJIYYEHHE MNOJUIUIONAOB. JIOCTHMKEHUS CEJEKIMU pPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buorexHosoruss Kak OTpacib NpPOU3BOJACTBA. ['€HHAas MHXKEHEpUsA. OTalbl CO3AAHUS
pexombunanTHo JIHK u Ttpancrennsix opranusmoB. Kinerounas wumkeHepus. Kiierounsie
KyJbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHKHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHM3MOB. OKOJOrMYECKHEe U JTHYeckue mnpoodsembl. MO —
IFeHETUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

JeMoHcTpanuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypus, I'. /. Kapneuenko, M. @. l1BaHOB.

Tabmuubl u cxembl: KapTa «L{eHTpbl HPOMCXOXKIEHUS W MHOT000pas3usi KyJIbTYpPHBIX
pactenuii», «Iloponbl fOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paborel akagemumka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouorexnonorun», «Kierounsle KyJIbTypbl U KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSKM IUIOAOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COpPTOB
pactenuii, repdapuii «CenbCKOX0341CTBEHHbIE PACTEHUS.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

OKCKypcusi«OCHOBHBIE METOABI M JIOCTHXKEHUS CEeNEKLUH PAaCTeHHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIA Yy4acTOK, B TEIUIMYHOE
XO035HCTBO, JJAOOPATOPUIO ArPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIOMOHHAs1 OHOJIOTHS.

[Ipeanockiku BO3HUKHOBEHHUSI SBOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS Teopus U €€
MECTO B OMOJIOTHH. BiusiHuE 9BOIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIIOTUU U IPYTUX HAYK.

CeuzerensctBa 3Bomonuu. [laneoHTosornueckue: MNOCIEN0BATEIbHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTHYECKON JIETOMUCH, Mepexo/iHbie GpopMbl. bruoreorpadpuueckue: cxoacTBo
U paznuuue GayH u Qyiop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYecKre: CXOJCTBAa M Pa3iMyusi SMOPUOHOB pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMMYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIC, pPYIUMEHTApHBIE OpraHbI,
aTaBU3Mbl. MONEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX ITyTeH y BCEX OPraHU3MOB.

OpomonronHas Tteopuss Y. Jlapuna. Ilpennochliku BO3HMKHOBEHHUS JapBUHM3MA.
JIBuKyye Cuiibl  3BOJMIOLMM  BHAOB 10 JlapBuHy (M30BITOUHOE pPa3sMHOXKEHHE MpU
OrPaHUYEHHOCTH pEeCypCcoB, HeoIlpenenéHHass HW3MEHUHMBOCTb, OOphOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3somonuu (CTI) u e€ ocHOBHBIE MTOJIOKEHUSI.

Muxkposposmouus. [Tomynsnus kKak eAMHUIA BUA U BOJIOLUH.

JBwxkymme cuibl ((pakTopbl) BOIIOIUK BUIOB B IpHpoae. MyTallMOHHBIH MpOIECC U
KOMOMHATUBHAsS W3MEHYHMBOCTb. [lOMyNAlMOHHBIE BONHBI W JApeiid reHoB. Mzomauus u
MUTpALUs.

EctectBenHbii oTOOp — HampaBmisomuil (akrop 3Bomronuu. DopMbl €CTECTBEHHOTO
orbopa.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJitonuu. [Ipumepsl npucnocoOaeHui
y opranu3MoB. ApoMop¢03bl U UANO-aJaNTAIHH.

Bun u BupmoobpazoBanue. Kputepun Buma. OcHOBHble (QOpMBI BUI000pa30BaHUS:
reorpaudeckoe, IKOJIOTHYECKOe.



MaxkposBomonus. @opmbl 3BoMONMH: (PUeTHYECKasi, AUBEPreHTHAs, KOHBEPreHTHas,
napauienbHas. HeoOpaTumocTs 3BOIOLUY.

[Tpoucxoxaenue oT HECIEUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyronias
CIIenuaj3anus. A,IlaHTI/IBHaH paguanus.
JdeMoHCcTpanuu:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuubsl u cxembl: «Pa3BuTHe OpraHMYecKOro wmupa Ha 3emiey», «3apoibllin
MIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «@Popmbl OOppObI 3a CYIIECTBOBAHHEY,
«EcrectBennblii  ot60p», «MHOrooOpasue copToB pacTeHHil», «MHOroodbpasue MOpox
KUBOTHBIXY, «[lomynsanuny, «MyTtanuoHHas U3MEHYUBOCTBY, «ApoMopdo3b1»,
«Unuoamantamuuy, «OO0mas gereHepauus», «/Brwxynme cuibl 3Boouny, «Kapra-cxema
Mapuipyra nyremectsus Y. JlapBuna», «boprba 3a cyuiectBoBaHue», «lIpucnocobieHHOCTD
Opranu3MoBy, «I eorpaduyeckoe BU1000pa3oBaHNe), « IKOIOTHUECKOE BUA000Pa30BaHUEY.

ObopynoBaHue: KOMIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op MJIOI0B U
ceMsiH, Koyekuus «[IpuMepbl 3alUTHRIX TPUCIOCOOICHUH Y )KMBOTHBIX», MOZeNb «OCHOBHBIE
HaIpPaBJICHUS SBOIIOIII», 00bEMHas MosieNb «CTpPOSHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckas kapta wmupa, Komnekuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTEHUW», Mozaenb anmmkanus «llepekpéct xpoMocom», BiIaKHbIE MpenapaThl
«Pa3Bute HacekoMoro», «Pa3BuTue mnArymKu», MuKpompenapatr «Jposoduia» (HOpMma,
MyTaluu (GOpMBbl KPbUIHEB U OKPACKH TEJIA).

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlaboparopHas pa6ora Ne 1. «CpaBHeHuUE BUI0B 110 MOP(OJIOrHUECKOMY KPUTEPHIOY .

JlaGopaTopHass pabora Ne 2. «OmnmcaHwe TmNpPUCIIOCOOIEHHOCTH OpraHm3dmMa W eé
OTHOCHUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3emuIe.

JloHay4yHbIe MPENCTABICHUS O 3apOKIACHUM XU3HHU. HaydHbIE TMIIOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W NaHCIepMus. XUMHUYECKas 3BOMIOLMS. AOMOICHHBIN CHHTE3
OpPraHMYEeCKUX  BELIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOATBEPXKIACHUE
XUMHUYECKOi 3Bomronuu. HavaneHbie sTanel Ouonorunueckor sosonuu. ['unoresa PHK -mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHE IPOTOKJIETKU. IlepBble KiIeTku U ux
sBommonus. @opMUpPOBaHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butue xum3Hum Ha 3emsie mo o9pam U nepuopam. Kartapxell. Apxeiickas u
nporepo3oiickass dpbl. Ilameo3olickas 3pa W e€ mnepuoabl: KEeMOpPUNCKUN, OpPAOBUKCKHUH,
CUITYPUIUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKHUM.

Me3o30iickas 3pa U €€ MePUOJIbl: TPUACOBBIN, FOPCKUIN, MEIOBOM.

Kaitno3zorickas apa u € rnepuosl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIOTCHOBBIM.

XapaKkTepucTUKa KiaMMaTa M TeO0JOrM4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl IBOIIOLUN
pPacTUTEIHHOI'O U JKUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl U XUBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHME TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro MuUpa Kak OTpakeHue 3BOJOLHH. OCHOBHBIE CHCTEMATHYECKUE
IPyIIbl OPraHU3MOB.

OBONIOLIMSL  YelNOBEeKa. AHTPONOJIOTMS Kak Hayka. Pa3BuThe MpeACTaBICHUN O
IIPOMCXOXKJIEHUH YesloBeKa. MeTopl u3yueHus anTponoresesa. CxoIcTBa U pa3jMuus YeIOBeKa
1 )KMBOTHBIX. CHCTEMAaTU4YECKOE NTOJIOKEHUE YETIOBEKa.



JBuwxyume cunbl  (akTopbl) aHTpororeHeza. HacneacTBeHHas HM3MEHYHBOCTh H
€CTEeCTBEHHBIN 0TO0p. OOIIeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TpyJa, MBIIUICHHUE,
peub.

OcHOBHbIE CTaJAMM W BETBU 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBEK yMeEINbli,
Yenosexk npsaMoxonsamui, YenoBek Heanaepranbckuid, YenoBek pasymHbiil. Haxonku
HCKOMAaeMbIX OCTAaTKOB, BpPeMs CYILECTBOBaHUS, 00JaCTh paclpoCTpaHeHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOICOMIHAS (EBpa3uiickas), HErpo-
aBcTpajoujHasi  (9KBaTopuaibHas), MOHTOJIOMJHas (a3uaTcKo-aMepuKaHcKas).  YepTsl
MIPUCIIOCOOJIEHHOCTH IPEACTABUTENEH UEJNOBEUECKUX pPac K YCIOBHSAM CyIIECTBOBAHUA.
EnuncrBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBus.

Tabmuue! u cxembl: «Bo3nukHoBeHne ConHEYHOW cucTeMbl», «Pa3BUTHE OPraHu4YecKoro
mupa», «PacturenpHas kierka», <« OKuBorHas kietka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHasi cucTeMa OpraHuueckoro mupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOEHUS
YenoBeKa U 4eloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa Mal€OHTOJIOTHYECKUX HAXOIOK
IPEJKOB COBPEMEHHOIO uenoBeka», «JlpeBHeimme moam», «peBHue mroau», «llepsbie
COBPEMEHHBIE JTIOAN», «YemoBeuecKkue paco».

O6GopynoBanue: Mymspku — «lIpoucxoxkaenue denmoBeka» (OOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpoONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHUS KaMEHHBIX OpyIuil
MepBOOBITHOTO YeNIOBeKa (KaMHHU-YOIIEephl, pyOuia, ckpebia), reoXpoHOJIorndYecKas Tadiuia,
KosteKus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U NpaKTHYeCKHEe PA0OThI:

[Tpaktuueckast pabora Ne 1. «/3ydeHne UCKOMaEMbIX OCTATKOB PACTEHHUI M KUBOTHBIX B
KOJIIEKLUAX) .

DKCKypcHsi «IBOIIOLMS OPraHMYECKOro MHpa Ha 3emie» (B eCTeCTBEHHO-HAYYHBIM WITH
KpaeBeauecKuil Myseil).

Tema 3. Opranu3zMbl U OKpPYKaIIAS cpeaa.

Okonorust Kak Hayka. 3ajauyd M pas3lenbl 3KoJoruu. MeToapl HKOIOTMYECKUX
UCCJIEJIOBAHUN. DKOJOrMUECKOE MUPOBO33PEHIE COBPEMEHHOI O YETIOBEKA.

Cpenbl  oOuTaHMs ~ OpraHU3MOB:  BOJHAsA,  HA3€MHO-BO3JAYyIIHAas,  IOYBEHHaf,
BHYTPUOPIraHU3MEHHAas.

Okonoruueckue (aktopsl. Krnaccudukanus skomorudyeckux (GpakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIMOreHHbIe. [leiicTBe sKoIornueckux (GakTopoB Ha OPTaHU3MBI.

Abuornueckue  (akTOpbl:  CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPUOTU3M.
[Tpucrnoco61eHusT OpraHU3MOB K JICHCTBUIO a0MOTHUYECKHX (DAaKTOpOB. brojlornueckre puTMel.

buotnueckue  Qaxktopsl. Buabl OnoTHuUecKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIMS,
XMIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(kBapTUpPaHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHTpanu3M. 3HaueHHE OUOTHYECKHX
B3aUMOJICHCTBUI I CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJOrMYecKre XapaKTepUCTHKH monyasiuud. OCHOBHbIE TOKa3aTeNd IOIMYJISIIIHU:
YUCIEHHOCTh, MJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MNPUPOCT, MuUrpauus. JluHamuka
YUCJIEHHOCTH MONYJIALUHU U €€ perysnus.

JdeMoHcTpanuu:

IToptpetsl: A. I'ym6oabat, K. @. Pynbe, O. I'ekkens.



Tabmuubl u cxemsl: kapta «lIpuponnsie 30Hb 3emin», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llonmymsuun», «3aKOHOMEPHOCTH pOCTAa YMCIEHHOCTU MOMYJISIUU
uHpy3opun-Ty henbkn», «llumesbie nemnmy.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pa6ota Ne 3. «Mopdonorudeckne 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE UEPEHKOB KOJIEyCay.

[TpakTrueckas pabota Ne 2. «[1oacyéTr MIOTHOCTH MOMYISAIUN pa3HBIX BUOB PACTCHHID.

Tema 4. Coo01ecTBa M 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo  opranm3mMoB  —  OuomeHo3.  CTpykTypbl — OHWOIEHO3a:  BHAOBaf,
IIPOCTPaHCTBEHHAs, Tpopuueckas (nuiiesast). Buasi-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKonorudeckue cucreMbl (9KocucTemsbl). IloHsaTHe 00 SKOcHMcTeMe M OHOreoleHOo3e.
@OyHKLUNOHAJIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBl, PEIYyLEHTHI.
KpyroBopor BemecTs M MOTOK 3HEPrUM B 3KocucTeMe. Tpodudeckue (MHUIIEBBIE) YPOBHU
skocucteMbl. IlumeBble menu u ceru. OCHOBHBIE MOKa3aTeIM 3KOCHCTEMBbI: Omomacca,
OPOAYKIHA. OKOJIOTMUECKHEe MUPAaMUAbl: MPOAYKLUH, YHMCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOWYMBOCTh, CAMOpPETYJIsNUs, pa3BuTHe. CyKileccHsl.

[TpupoaHble SKOCHCTEMBI. DKOCHUCTEMbl 03€p M peK. ODKOCHUCTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOI O JIeca.

AHTpONOreHHbIE KOCUCTEMBI. ATrpo’KOcHCTEMBbI. Y pOoskocucTeMbl. buonoruueckoe u
X03sIICTBEHHOE 3HAUYE€HUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak ¢akTop ycroiunBocTu 3KocucteM. CoxpaHeHHue OHOIOTHYECKOro
pazHooOpa3zus Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u CTpykTypa Ouocdepsl.
XKuoe BemectBo U ero (pynkuuu. OcobeHHOocTH OHMOchephl Kak T100aTbHOM 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBECHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopotrsl BemiecTB M OHMOreOXMMHMUYECKHE IUKIBI 3JIE€MEHTOB (yrjepoaa, as3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe. I modanbpHbIe
9KOJIOTUYECKUE MPOOIIEMBI.

CocyuiectBoBaHue NpUpoabl U yenoBedecTBa. CoxpaHeHne Onopa3HooOpa3us Kak OCHOBA
ycroiunBocTH 6nocgepsl. OCHOBA pallOHAIBHOTO YNPABJIEHHs MPUPOJHBIMU PECYypcaMu U UX
ucrosib3oBaHue. JlocTixenus OMOIOruy U OXpaHa MPUPOIBL.

JdemoHcTpanum:

[TopTpeTtsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuid.

Tabmuusl u cxemsl: «lIuiessle nenu», «buoneHos: cocrtaB u cTpykrypay, «IIpuponHsie
coobmiectBay, «llemum nuTaHus», «IKojoruyeckas nupamuiay, «buochepa U uenoBex»,
«JKocucTeMa IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOHHOro Jseca», «buolueHos
Boioéma», «ArpoueHo3», «lIpuMepHble aHTPONOrCHHBbIE BO3ICHCTBUS Ha HPHUPOAY»,
«BaxHelne MCTOYHUKM 3arps3HEHUs BO3JlyXa M TPyHTOBBIX Boa», «llouBa — BakHenmas
cocraBisttoniast Ouocgepsl», «DakTopbl Aerpaganuy mouBy, «[lapHUKoOBbIH 3PPekT», «DakTophl
pazvoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «O0mmas cTpykTypa 6uocdeps», «Pacnpoctpanenue
XKHU3HU B OHocdepe», «O30HOBBINA 3kpaH Ouocdepsl», «Kpyrosopotr yriiepoga B Ouocheper,
«KpyroBopot a3ora B mpupoae».

O6opynoBanue: MOJIEJIb-aNIUINKAL U «Tunuunsle OMOLICHO3BD», repbapuit
«PactutenbHble  cooOmiectBa»,  KoJuiekiuu — «buomenos», «Bpenutenu — BakHEHIINX



CEeNIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu U KOJUIEKUMH PACTEHUH M JKUBOTHBIX,
MIpUHAUIeKALIME K pa3HbIM 9KOJOTMYECKUM IpymnnaM ogHoro suaa, Kpacuas kaura Pocculickoit
®denepannu, n300pakeHUss OXpaHsIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMELI 110 BUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

Cormacuo ®I'OC COO, ycraHaBiauBalOTCI TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
00y4aroUMMHKCS IPOTPaMM CPEIHEro o0iero oopa3oBaHus: TMYHOCTHBIM, METAPEAMETHBIM H
MPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pe3yJlbTaTOB OCBOEHUs mnpeamera «buosorus» BbIEICHBI
CIENYIOIIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATENBHOCTH M CaMOOIPEIEICHUIO,
HaJu4yhe MOTHBAUUM K OOy4YeHHMIO OWOJOrHH, LeJeHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOexaeHu! JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIULIMA Pa3BUTUS
OMOJIOrMYECKOro 3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEeATENbHOCTM  II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, IPUCYIIUMH  CHUCTEME
Ouonoruueckoro o0pa3oBaHMs, HAJIUYHE HSKOJOTHYECKOr0 TMPaBOCO3HAHHS, CIHOCOOHOCTH
CTaBUTh LU U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUs mpeaMmera «buosiorus» ROCTUraroTCs B €IUHCTBE
y4eOHOW M BOCHUTATENLHOW AESITENBHOCTH B COOTBETCTBUH C TPATUIMOHHBIMU POCCUNCKHUMH
COLIMOKYJbTYPHBIMU, UCTOPHUECKIMHU U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHU, MPUHATHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH IMOBEIEHHS U CIHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCTIMTAHUSI U CaMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTU, MATPUOTU3MA,
YBa)XEHUS K 3aKOHY U IPAaBONOPAIKY, YEJIOBEKY TPyAa U CTapllieMy IMOKOJIEHHIO, B3aUMHOIO
YBaXXEHHUS, OEpPEKHOr0  OTHONIEHUS K  KYJABTYPHOMY  HACIEAWI0 H  TPATUIUAM
MHOT'OHallMOHaJIbHOro Hapoaa Poccuiickoit denepanuu, pupoae U OKPYKaIOIIEH cpefie.

JInuHOCTHBIE pe3yNnbTaThl OCBOCHUS yueOHOro mpenmeta «buonaorusy» AOMKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEU
MO3ULMUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAaJULMOHHBIM LIEHHOCTSIM  POCCHUMCKOro oOIlIecTBa,
paciMpeHre KU3HEHHOTO OIbITa W OMNBITA JEATETbHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HarpaBJICHUI BOCIUTATEILHON AESITEIbHOCTH, B TOM UKCIIE B YACTH:

1)rpa:xkaancKoro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMHM  OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCcTBa;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX NIpaB M O00S3aHHOCTEH, YBa)KEHHUE 3aKOHA W
MIPaBONOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIbHOCTU MPU CO3JIaHUU Y4eO HBIX MPOEKTOB,
pelieHu Y4eOHBIX U O3HABATEeNbHBIX 337124, BHIMOJTHEHUH OHOJOIHYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TMO3UIMIO 1O OTHOUICHUIO K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YyMEHHE YYHUTHIBAaTh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIFOJICH C Pa3HBIMHU YOEXKIACHUSMHU, KYJIbTYPHBIMU IIECHHOCTSMH U COIIHATbHBIM
MIOJIO’KEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIpPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EeOHBIX,
[IO3HABATEJIbHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB IPU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOr0 COACPKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM €A TENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUIMCKON TPaXkTaHCKOW MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen; PoanHON, ropiocTu 3a CBOH Kpail, CBOIO
Ponuny, cBOIl S3bIK U KYJBTYpY, IPOLLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEOUI0O U TaMATHUKAM TPHUPOIBI,
JOCTIKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILIGHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE U pa3BUTHE
OWoNIOrnH, TOHUMAaHUs 3HAYEHHS OMOJIOTUH B TTO3HAHUU 3aKOHOB MTPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOI'0 OOIIIECTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTh K CIYXKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOro Hapo/a;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTr'0 MTOBEICHNUS;

CIOCOOHOCTh OLIEHHMBATh CHTYAaI[MI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJIa B IOCTPOEHHE YCTOMYUBOrO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJIUTENISIM, CO3JJaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEH ceMEeWHOW JKU3HU B COOTBETCTBUU C TPAJUIMSIMH HApOI0B
Poccuu;

4) 3¢TeTHYECKOT0 BOCIUTAHUSI:

ACTETHMYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas SCTETHUKY ObITa, HAYYHOrO0 M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOILIECHUN;

MOHMMAaHUE SMOLIMOHAIILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHMIO B pa3HBIX BHUAAX HCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnUTaHUsI, (GOPMUPOBAHMS  KYJBTYPbl  3I0POBbS M
3MOLHOHAJBHOIO 0J1ArOIOJIyYHS:

MOHMMaHUE U peann3anus 310poBOro U 0e30macHoro odpasa KU3HH (30pOBOE MUTAHHE,
COOJIIO/IeHNEe TUTUEHUYECKUX MPaBUJI U HOPM, COAaHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perynspHas (¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

NMOHMMAaHWE IIEHHOCTH TpaBWUJ WHIWBUIYaJbHOIO U KOJUIEKTUBHOI'O 0€30MacHOro
MIOBEJICHUS B CUTYALUAX, YTPOXKAIOLUIUX 3/JOPOBBIO U )KU3HU JIHOJeil;

OCO3HAHUE TMOCIEACTBUNA W HENpPUSITUS BPEAHBIX NPUBBIUEK (YHOTpEOJIEHUs ajKoroJs,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTbH K TPYZlY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTMUECKON U COL[MAIbHOI HAalpaBiIeHHOCTH,
CIOCOOHOCTh ~ MHULMHUPOBATh, IUJIAHUPOBATH W CAMOCTOSTENBHO  BBINOJHATH — TaKYIO
JESITEIbHOCTD;



HMHTEpEC K pa3Iu4HbIM chepaMm mpodecCHOHATBHON NesATETbHOCTH, YMEHUE COBEpIIAThH
OCO3HAaHHBIN BBIOOP OynyIiel nmpodeccuu u peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TTAHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSLKEHUU BCEH
KU3HH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPO/e KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OMbITa IJIAHHUPOBAHUS
MIOCTYIIKOB U OILIEHKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAIOLIEH Cpenbl;

0CO3HaHUE II100aIbHOI0 XapaKkTepa SKOJIOTMUECKUX MPo0JIeM U yTeH UX peIICHUs;

CIOCOOHOCTb MCIIOJIb30BaTh MPUOOPETaEMbIE NTPH U3yUYEHUU OMOJIOTUU 3HAHMSI U YMEHMUS
IIpU pELIEHUH MpOOJIEM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJONOJIb30BAHUEM (COOIIOAECHUE
MpaBUJl MOBEIEHUS B MPHUPOJE, HAMPABICHHBIX HAa COXpPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHUJOB, 3KOcHcTeM, Ouocdepsl);

AKTUBHOE HENpUATHE AEHCTBUM, NMPUHOCALIMX BpEI OKpPYXKaIleld NpUPOIHOU cpene,
yYMEHHE MPOrHO3MPOBATh HEOIATOMPUATHBIE SKOJOTHYECKHUE MOCIEICTBUS MPEIIPUHIMAEMbIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HaJM4Me pPa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITa
JESATEIbHOCTH  HKOJIOTMYECKOM  HAlpaBJIEHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHON U COIMAJIBbHOW MpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTHYECKON AEATEIIbHOCTH YKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKM U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JAMajore KYJIbTYp,
CIMOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTa B MOJHUKYJILTYPHOM MHUDPE;

COBEPUIECHCTBOBAHME SI3bIKOBOM M YUTATENILCKON KYJITYPBI KaK CPEACTBA B3 aUMOAEH CTBUS
MEXAY JIOJAbMU U TO3HAHUS MHUPA;

[IOHMMaHUE CnenuPUKN OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poiau B (POPMHUPOBAHHUU
paloOHaIbHOIO HaAYYHOI'O MBILUIEHUS, CO3JJaHUH LIEJIOCTHOIO MPEACTABIECHUS 00 OKpYXaloLleM
MUpE Kak O €IMHCTBE IPUPOJbI, YEJIOoBeKa U O0OLIecTBA, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U PELICHUH ITPOOJIEM COXPAHEHUSI IPUPOIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJIsI COBPEMEHHOW HUBUIM3ALUU: 00eCIeYeHHUsI
HOBOT'O YPOBHSI pa3BUTUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeil BhIXOJA U3 TII00aTbHBIX
JKOJIOTUYECKUX MPpobieM U obecriedeHus mepexoa K yCTOMUUBOMY Pa3BUTHUIO, PALIMOHAIEHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTMYECKHX 3HAHWUW B IIEJISAX MOBBIMICHUS 00mIeit
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKLMOHAJIbHOMI
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IpU U3y4EHUH OHOJIOTUY;

[IOHMMaHHE CYIIHOCTM METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS IS aHaliu3a U OOBSICHEHUS SBJICHHM
OKPY’KaIOIIEro MHpa W TMPOUCXOISIIMX B HEM H3MEHEHHI, yMeHHe JenaTb 0O0OCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOIy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OWOJIOIMUYECKUE 3HAHMS JJIs PELIEHUS
po0JieM B peasibHBIX JKU3HEHHBIX CUTYAIUSX;



OCO3HAHHE LIEHHOCTH HAy4YHOH JeATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPhIBHOMY OOpa30BaHHIO U €aMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUH MO OHOJOrMM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTamnpenMerHble pe3yJbTaThl OCBOEHHUS ydueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauyuMble Ay (OPMUPOBAHMS MHPOBO33PEHUS  OOYHUAIOIIUXCS  MEXAUCUUIIIIMHAPHBIC
(MexnpeaMeTHbIe) O0IIeHayUYHbIE TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MHpa
U crieriupuKy METOI0B MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHUs,
sIBJICHHE, TNPOLIECC, cucTeMa, HaydHbId (aKT, NPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HUCCIe0BaHuE, HaOIIOEHNUE, U3MEPEHUE, IKCIEPUMEHT M JPYruX), YHUBEpCAJbHbIE
yueOHble elcTBUs (II03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00€CHEUMBAIOLIME
(dopmupoBaHue (PYHKIHMOHAJIBHOW T'PaMOTHOCTH M COLIMAJIbHOM KOMIETEHIIMH O00ydaroImxcs,
CIIOCOOHOCTB o0yyaromuxcs UCIIONIb30BaTh OCBOEHHbIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWS U YHHMBEpCajbHble Yy4eOHble JEHCTBUS B IIO3HABATEIBHOM U
COLIMAJIHOM NMpPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHHUS IPOrpaMMbl CPEIHEro oOmiero oOpa3oBaHUS
JOJDKHBI OTpaXKaTh:

Osi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU /1€ICTBUAMU:

1)0a3oBble JJOrMYecKUe AeCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyalH3UpoOBaTh IMpPoOJIeMy, paccMaTpuBath eé
BCECTOPOHHE;

UCMOJb30BaTh HPH OCBOCHHWU 3HAHUI MNPUEMBI JIOTMUECKOrO MBIIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHMs, KJaccHU(UKaluu, OOOOUICHUS), pPACKpPHIBaThb CMBICT OHOJOTHYECKHX
MOHATUH (BBIACIATh UX XapaKTepHbIe MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMH);

ONpenensiTh LU JeATENbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPHUH HX JIOCTHKEHHUS,
COOTHOCUTH PE€3yJIbTAaThl JEATEIbHOCTH C IIOCTABJIEHHBIMU LIENISIMU;

UCMOJb30BaTh OMOJIOTMYECKUE TMOHATUS AN OOBSICHEHMsI (PAKTOB U SBJICHUM >XUBOU
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JEIYKTUBHBIE, 110 aHaJIOTHUH),
BBISIBJISIT 3aKOHOMEPHOCTH U NMPOTUBOPEUUS] B PACCMATPUBAEMBIX SIBJIECHUAX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOY EHUS;

IPUMEHATh CXEMHO-MOJIEJIbHbIE CPEICTBA AJI IPEICTABJICHUS CYILECTBEHHBIX CBS3EH U
OTHOUICHUH B M3y4aeMbIX OMOJIOIMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHM pa3sHOro poja,
BBISIBJIGHHBIX B PA3JIMYHBIX MH()OPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIIeHUs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOLUXCS MaTepHAIbHBIX
U HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLEHMBATb COOTBETCTBHE PE3YJbTATOB LIEJAM,
OLIEHUBATh PUCKU MTOCIEACTBUM JEATENBbHOCTH;

KOOpP/JIMHUPOBAaTh U BBHINOJHATH paboTy B YCIOBUSAX peajbHOro, BUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30BbIe HccIeN0BaTeNbCKUE 1eiCTBUSA:



BJIa/IETh HAaBBIKAMU y4eOHO-MCCIIEOBATENHCKON U MPOEKTHON NeATeIbHOCTH, HaBbIKaMU
paspeleHust npodsemM, CriocOOHOCTbIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IOMCKY METO/IOB
peLIeHNS TPAaKTUIECKUX 3a/1a4, TIPUMEHEHUIO PA3JIMYHBIX METOIOB TO3HAHHUS;

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA3OBAHUIO U MPUMEHEHHIO B YUEOHBIX CHTYalHsX, B TOM YHCIE IMPH
CO3JIaHMH YYEOHBIX M COLMAIBHBIX MIPOCKTOB;

(GopMHpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaIeTh HAYYHONH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATHSIMU U METOJIaMH;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIC 33/la4Ml B 00pa30BATEIbHOU NEATENBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISABIISITh NPUYMHHO-CICICTBEHHBIE CBS3M W aKTyaJIM3WpOBaTh 3a/ady, BBIIBHUTaTh
TUMOTE3y €€ pEelIeHUs, HaXOOUTh apryMEHTHl ISl JIOKa3aTelbCTBA CBOMX YTBEpPXKIEHU,
3aJjaBaTh NapaMeTpbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh IMOJIYyYCHHbIE B XOAE pEIIeHUs 3aJaydl pe3yibTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CPENY;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICSITECITHHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTeH;

BBIIBUTATh HOBBIC WJEH, IpeNiaraTh OPUTHHAJBHBIC IMOIXOABl M PEIICHHS, CTaBHTh
po0JIEMBI U 3aJ1a4H, JONYCKAIOIIe allbTePHATUBHbIE PEIICHNUS.

3) pa6ora ¢ undgopmanueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MHPOpMaluu (TeKcTe yuyeOHOro mocobwus,
HAYYHO-TIONMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsAX M CIPABOYHHMKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3MPOBATH HH(POPMAIMIO PAa3IMYHBIX BHJIOB H (HOpM
MIPE/ICTABIICHHUS, KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEUYHUBOCTD;

bopMynmupoBaTh 3ampOChl W MPUMEHSTH pPa3IMYHBIE METOABl MpPU IOMCKE M OTOOpe
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

npuoOpeTaTh OMBIT HCIHOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHbopMaIuu (CXeMbl, rpadHKu, TUarpaMMbl, TaOIUIIbI, PUCYHKH U APYToe);

UCMOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cCpencTBa NHpu pabore ¢ OHUOIOrHYEcKOM
uHbopMaIiel: TPUMEHATh XUMHUYECKUe, (pu3nueckne U MaTeMaTU4ecKHue 3HAKH M CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJIATHOCTH;

BJAJCTh HaBBIKAMH pACIO3HABAaHUS W 3amUThl  HHpOpManmuu, WHPOPMAITMOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OgJaieHHe YHHBePCATbHBIMH KOMMYHHKATHBHBIMH /ICHCTBUSIMH ¢

1)o61menue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HU, aKTUBHO y4acCTBOBATh B JTUAIIOTE
WIN JIUCKYCCHH IO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJICHHSI OTHOCHTENIbHO BBIMOJIHEHUS TMpeAsiaraeMoi 3a/ladyd, y4YUTBIBaTh HHTEPECHl W
COTJIACOBAaHHOCTbH MO3UIMN APYTHX YYACTHUKOB JUAJIOTA HIIH M CKYCCHH);



pacno3HaBaTh HeBepOajbHbIE CpeACTBa OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PENOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYalUil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSIBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHMS C HMCIOJb30BAHUEM SA3BIKOBBIX
CpEICTB.

2)coBMeCTHAs 1eITEeJIbHOCTD:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBUIYAIbHOW pabOTHI IpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEN Ka)10r0 4JIEHA KOJIJIEKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBUM, pacHpelneisaTh POau C y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOErO BKJIAJA M KaXXJOr0 Y4aCTHMKA KOMaHJbl B OOLIUH pe3ysibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE€ IIPOEKTHI, OLEHUBATH WJEU C ITO3MIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1)camoopranusanmsi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS s BBUIBJICHUS IPOOJIEM W MX pEIIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUMN 11€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K XUBOM IPUPOJE, CBOEMY 310POBBI0 U 3J10POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATH I1O3HABATEIbHYIO JAESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBuTh U (opMynMpoBaTh COOCTBEHHBIE 3aJjaud B 0Opa30BATENBHOH JEATEIbHOCTH U
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIaH PELICHUs POOJIeMBbl C YU4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

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

OLIEHUBATh NIPUOOPETEHHBIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIQ/ICTh HaBBbIKAMHU MO3HABATENbHONU pedieKCUN KaK OCO3HAHHUS COBEpIIAEMBIX JEHCTBHI
Y MBICIIMTEIIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIOJIb30BaTh MPUEMBI peIICKCUU
JUTSL OIEHKH CHTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHUKEHUIO,

MPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTHUX MPH aHAIIM3€E PE3yJIbTAaTOB JACSITEIHHOCTH;

3)npunsiTue cedst U APYrux:

MPUHUMATh Cce0sl, TOHUMasi CBOU HEJTOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPT'YMEHTHI IPYTUX MPH aHAIIM3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeIOBeKa.

INPEJMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3yabTaThl ocBoeHUs nporpammsl COO no Guonorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue A yuedHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEeHCTBUH IO OCBOEHHUIO, HHTEpIpEeTallMy M NpeoOpa3soBaHUI0 3HAHWUN, BUJBI
JESITEIbHOCTU 10 MOJYYEHHUI0O HOBOIO 3HAHUS U MPUMEHEHUIO 3HAHUHN B PA3IUYHBIX Y4EOHBIX
CUTyalUsiX, a TaKKE B pEaJbHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Ouosorueil. B
nporpamMme NpeaMeTHbIe pe3yIbTaThl HPEICTABICHBI 110 F0laM 00y4eHusl.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHMOJOrMH B CHCTEME HAy4YHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJ[€ POCCUMCKUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBATh COJEp’KaHHuEe OMOJIOTMYECKUX TEPMUHOB U MOHSITHH: KU3Hb, KJIETKa,
opranusM, Merabonu3M (0oOMeH BelecTB U MpeBpallleHHe HHEepru), TroMeocTas
(camoperynsiusi), ypoOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEACHHUE
(penpoxyKuusi), HaCIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHUE H3/aratb OHOJOrMYeckHe TeOopuH (KJIETOYHas, XPOMOCOMHas, MYTallMOHHAs,
LEHTpajbHas J10rMa MOJIEKYJspHOH Ouoinoruu), 3akonsl (I'. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3us U IPOUCXOXKIAEHUS KyIbTypHbIX pacTtenuil H. 1.
BasuiioBa), onpenensaTe rpaHULbl MX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJaJeTh METOAAMHU HAYyYHOrO MO3HAHMsS B OMOJIOruM: HAOJIOJEHUE U ONUCAHUE
KUBBIX CHUCTEM, IIPOLECCOB M SBJICHUM, OpraHu3alus U IpPOBEIEHHE OUOJIOTHYECKOro
OKCIEPUMEHTA, BBIJBU)KEHUE TMIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIYy HCCIEIYyeMbIMU
BEIMYMHAMHU, OOBSICHEHUE IIOJyYEHHBIX DPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHUH,
TEOPHil U 3aKOHOB, YMEHUE JI€JaTh BHIBOBI HA OCHOBAHUU IOJIY4YEHHBIX PE3YJIbTATOB;

YMEHME BBIAEIATH CYLIECTBEHHBIE IPU3HAKU BHUPYCOB, KJIETOK IPOKAPHUOT U JYKapHOT,
OZTHOKJICTOYHBIX U MHOT'OKJIETOUYHBIX OPraHU3MOB, 0COOEHHOCTH IPOLIECCOB: OOMEHa BELIECTB U
NPEeBpaleHUs SHEPrHuH B KJEeTKe, (POTOCHHTE3a, MIACTHUYECKOTO0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUyaIbHOTO Pa3BUTHS
opranusmMa (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOJIyYeHHbIE 3HAHUS A1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBJICHUM, 1711 IPUHSATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU C LENbI0 00ecreueHus
0€30IaCHOCTU CBOETO 3/10pOBbSl M 3J0POBbS OKPYKAIOLIMX JIFOAEH, COOJIIOACHUS HOPM



IPaMOTHOI'O TIOBEAEHUS B OKpYyXKalolled NPUPOAHON cpene, NMOHUMAaHHE HEOOXOAMMOCTH
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul pallMOHAaIbHOIO
MIPUPOJIOTIOIH30BAHMS,;

YMEHHME pellaTh 3JEeMEHTapHble T'€HETHYeCKHEe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEILMBaHUE, CLIEIJIEHHOE HACJIe0BaHHE, COCTABIIATh CXEMbl MOHOIMOPHUAHOTO CKPEIMBAHUS
JUIS TIpeJICKa3aHUs HacJieJOBaHuUs IIPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHble M MpakTHYecKue paboThl, cOOMIOAaTh MpaBHJa IpU
paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPHUTUYECKH OLEHUBAThb M HMHTEPIPETHPOBATh WH(POPMALUIO OHOIOTHYECKOro
COZIEpXKaHUs, BKJOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUA W3 PA3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBOM MH(pOpMalluu, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STHUECKUE ACIIEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOT U H;

YMEHHME CO37aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHblE cooOleHus, o00o0uas
OMONIOrMYECKyl0 HMH(QOPMAIMI0 U3 HECKOJbKUX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATHIHBIN armapaTt OMOJOTHH.

[IpeameTtHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 11 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MecCT€ M POJM OMOJIOrMH B CHCTEME HAy4YHOrO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIaZ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpP’KaHUE OMOIOrMUYEeCKUX TEPMUHOB U MOHATUI: BUJ, TOMYJISALMS,
reHO(OH, DJBONIOIUS, ABWXKYIIUE CHIbl ((PaKTOpbl) HBOIIOIUHU, MPUCITOCOOJICHHOCTD
OpPraHu3MoOB, BHA000pa3oBaHHE, DSKOJIOTHYECKUE (AKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, LIeNU MU TaHUsI, IKOJIOrn4YecKkas nupaMua, 6uoreoneHos, onocdepa;

yYMEHME u3iaraTb OWOJIOTMYECKHE Teopuu (dBomronuoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIIOLIMN), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbliieBoro cxoacrsa K. M.
bapa, yepenoBanus riaaBHBIX HampasiieHud u nyted sBomouuu A. H. Cesepuosa, yueHus o
o6uocdepe B. 1. BepHanckoro), onpeaensTs rpaHALBI ©X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJAJE€Th METOAAMM HAYYHOrO MO3HAHMS B OMOJIOrMM: HAOJIOJEHUE U ONMCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alus U IpOBEJEHUE OHOJOTHYECKOro
JKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bI, BBIABIECHUE 3aBUCUMOCTH MEXIY HCCIELYEMBIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIIOIb30BAHHBIX HAyUYHBIX IOHATHH,
TEOPHUIl U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM IIOJIyY€EHHBIX PE3YyJIbTATOB;

YMEHHUE BBLIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHsI OMOIOrH4YEeCKUX 00BEKTOB: BHJIOB,
HONYJISIMHA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB, OMOre€OLEHO30B M 3KOCHCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BUJ1000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHu3MOB, JEUCTBUS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, [IEPEHOCa BEIECTB U MOTOKA SHEPIHMH B 3KOCUCTEMAaX, AHTPOIIOT'€HHBIX U3MEHEHUH
B DKOCHCTEMAax CBOEHl MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXMMHYECKHX IHUKIOB B
ouocdepe;

YMEHHE NMPUMEHATh MOJIyYeHHbIE 3HAHUS A1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBIICHU, 7S] IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIEIbI0 00ecredeHus
0€30IacHOCTH CBOETO 3/I0pOBBbSI M 370POBbS OKPYXKAIOUIMX JIOACH, COOJIIOACHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKalollled NpUpPOJHOM cpene, MOHMMaHHE HEOOXOIUMOCTU



UCIIOJIb30BaHM JOCTH>KEHUN COBPEMEHHOMU Ouosioruu 11 paLMOHAIBHOIO
MIPUPOJIOTIOIb30BAHMS;

YMEHHME pellaTh 3JEMEHTapHble OMOJOrMYecKHe 3a/layd, COCTABJIATH CXEMbI IepeHoca
BEII[ECTB U PHEPTUHU B SIKOCUCTEMaX (IIeTH MU TaHU);

YMEHHE BBIIOJIHATL Ja00OpaTOpHble U MpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHUYECKH OLEHWBATh U HHTEPHPETHPOBATh WHGOpPMAIMI0 OHOIOTHMYECKOro
COZIEpXKaHUs, BKJOYAIOUIYI0 IICEBJOHAYYHBIE 3HAHUA W3 PA3IUYHBIX MCTOUYHUKOB (CpelacTBa
MaccoBOM HMH(pOpMaluy, HAY4YHO-TIOMYJSIPHBIE MaTepHUalbl), paccMaTpUBaTh TI100aIbHbIE
9KOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE cO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMUYECKYI0 HH(OpPMALMI0 U3 HECKOJIbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJb30BaTh
MOHATHIHBIN armapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XVUMHUYECKHM COCTaB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3MHOX€eHHE 1 MHAUBUIYAIbHOE PA3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo uacoB

Bcer
0

KonTpobHbl
e padoThI

IMpakTHyeckun
e padoThI

Jlara
H3Y4YeHH
b |

JueKTpOHHbIE LM pPOBbIE 00pa3oBaTeIbHbIE
pecypcsbl

buonorus B
CHUCTEME HayK

but6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

MeTtobl mOo3HaHUS
JKMBOUW MPUPOJIBI.
[IpakTrueckas
pabota Ne 1
«cnonb3oBanue
pa3IMYHbIX
METOA 0B IIPH
W3y4YEeHUH
OMOJIOTHYECKUX
00BEKTOBY»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e6122

buonoruueckne
CHCTEMBI,
MPOLIECCHI U UX
M3y4YyEHUE

bu6mmoreka I{OK https://m.edsoo.ru/863e6564

XUMHUYECKUH
COCTaB KJICTKU.
Bona n
MUHEpAJIbHBIE COJIN

bu6mmoreka [{OK https://m.edsoo.ru/863e674e

benxu. CoctaB n
CTpoeHue OCIIKOB

but6mmoreka I{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

depMeHTB —
Ouonoruyeckue
KaTaan3aTophl.
JlabopaTopHas
pabota Ne 1
«M3yuenne
KaTaJIMTHYECKON
AKTUBHOCTHU
(depMeHTOB (Ha
pUMepe aMUIa3bl
WJIM KaTajas3bl)»

0.5

bub6moreka I{OK https://m.edsoo.ru/863e6b72

Yrinesonsl.
JInnu el

bub6imoreka I{OK https://m.edsoo.ru/863e6870

Hyxnennossle
KUCIOTBL. AT®

bu6mmoreka I{OK https://m.edsoo.ru/863e6d5¢

Hctopust u MeTob1
W3YYCHUS KIICTKH.
Kierounas teopus

but6mmoreka I{OK https://m.edsoo.ru/863e6e88

10

Kinerka xak
LE€JIOCTHAS KUBas
cucrema

11

CtpoeHnue
AYKapUOTUYECKOM
KIIETKH.
JlaGopaTopHas
paboTa Ne 2
«3yueHue
CTPOEHUSI KJIETOK
pacTeHui,

0.5

butimoreka [JOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

YKUBOTHBIX, TPHOOB
1 OaKTEpHi 1Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MHKpOIpenapaTax
U UX OIHCAaHUE»

12

OOMEH BeEIECTB
WAJIN MeTadoJIn3M

bubmmoreka [{OK https://m.edsoo.ru/863e766¢

13

dotocuHuTes.
XeMOCHUHTE3

bu6mmorexa I{OK https://m.edsoo.ru/863e7c98

14

DHepreTuyecKkui
o0MeH

bubimoreka I{OK https://m.edsoo.ru/863e7aae

15

JKu3HeHHBIN TUKIT
KieTku. Jlenenue
KJIeTKU. MHuTO03.
JlaGopaTopHas
pabota Ne 3
«Habmonenue
MHTO3a B KIIETKAX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpermapaTax»

0.5

bu6mmoreka [{OK https://m.edsoo.ru/863e7dc4

16

BbuocunTtes Oenka.
Peaknus
MaTPHYHOT O
CHUHTE3a

but6imoreka I{OK https://m.edsoo.ru/863e796e

17

Tpancnasuus —
onocuHTE3 O€eKa

but6mmoreka I{OK https://m.edsoo.ru/863e796e

18

Hexknerounnie

bubmoTeka [{OK https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(bopMBI KUZHU —
BUPYCHI

19

dopmbl
pa3MHOXEHUS
OpraHu3MOB

Bbu6nunoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bu6moreka [{OK https://m.edsoo.ru/863e7f4a

21

O6pa3oBanue u
pa3BUTHUE MOJOBBIX
KJIETOK.
OmtonoTBOpEHUE.
JlabGopaTopHas
paborta Ne 4
«3yuenue
CTPOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

but6mmoreka I{OK https://m.edsoo.ru/863e81b6

22

NunuBunyansHOE
pa3BuTHE
OpraHU3MOB

bu6moreka I{OK https://m.edsoo.ru/863e8436

23

I'enernka — Hayka
0
HaCJEICTBEHHOCTH
Y U3BMEHYUBOCTH

but6mmoreka I{OK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HaCJIEZIOBaHUS
MPU3HAKOB.
Mounorubpuanoe
CKpelllMBaHue

bubmmoreka I{OK https://m.edsoo.ru/863e8878

25

Jurubpunxoe

bubmoTeka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CKpCIMBaHNUE.
3aKoH
HE3aBHUCHMOI0
HacJIeTOBaHM
MPU3HAKOB

26

CuenyieHHoe
HaCJIeIOBaHNE
MPU3HAKOB.
JlabopaTopHas
pabora Ne 5
«3yuenue
pe3yJIbTaToB
MOHOTHOPHUTHOTO U
JTUTUOPUIHOTO
CKpEIIMBaHUS Y
Tpo30(HITBEI HA
TOTOBBIX
MUKPOITperapaTax

0.5

but6imoreka I{OK https://m.edsoo.ru/863e8c60

27

I'enernka momna.
HacnenoBanmne
MIPU3HAKOB,
CICIIIICHHBIX C
IIOJIOM

bu6mmorexa I{OK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCT®D.
Henacnencrsennas
HU3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bu6mmorexa [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOIU(PHUKAITMOHH O
MU3MEHYMBOCTH,
IIOCTPOEHUE
BapHallMOHHOTO
psna u
BApUALIMOHHOU
KpUBON»

29

HacnencrBennas
U3MEHYUBOCTb.
JlabopaTopHas
pabora Ne 7.
«AHanu3 MyTanuit
y Ipo30(uiIbl HA
TOTOBBIX
MUKpOIperapaTax»

0.5

bub6mmoreka I{OK https://m.edsoo.ru/863e8efe

30

I'enernka yenoBeka

bubmoTeka [{OK https://m.edsoo.ru/863e8d78

31

Pe3epBHBIN ypOK.
O0001IEHHE TTO
TeMe
«HacnencteenHocT
b M U3MEHUYMBOCTh
OpraHU3MOB»

32

Cenexknug Kax
HayKa U IpoIece

bubmuoreka IIOK https://m.edso0o.ru/863e9214

33

Metoanl 1
JIOCTHIKCHHUS
CEJIEKIIUH
pacTeHuil u
JKMBOTHBIX

bu6mmoreka [{OK https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnonorusa

34 KaK OTpacib 1 bubmuoreka LIOK https://m.edso00.ru/863e9336
MIPOM3BOJICTBA
OBUIEE KOJIMYECTBO
YACOB I10 34

I[TPOIT'PAMME



https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIUS U METO/IbI €€ U3YUYCHUS 1 bubmorexa TIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTaBICHUN 1 bubmmoreka LIOK
00 PBOJIIOIUH https://m.edso0.ru/863e9570
bubmioreka [IOK
3 Mirkpoopomors 1 https://m.edso0.ru/863e9cle
[Momymsiuust Kak 3J1eMeHTapHast
€IMHUIIA BUJA U YBOIIOLIUH.
4 JIi16op2TopH£alm pabora J]\lfg 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOTHYECKOMY KPUTEPHUIO»
5 JIBrKyIme cuibl (3JIeMeHTapHbIe 1 bubmmotexa [IOK
(hakTOpbI) IBOTIOIHNH https://m.eds00.ru/863e9da4
. bubmorexa LIOK
6 EctectBenHsbIi 0TOOD U €ro (GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIIOLINHN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas 1 05 bubmuotexa [IOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay
3 Hamnpasnenus u nytu 1 bu6mmoreka LIOK
MaKpO3BOJIIOLINHU https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpatumocTs 3BomOIIMN
10 Ucropust xu3Hu Ha 3eMiie U METOJIbI
e€ n3y4yeHust
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU bubmotexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazBuTHe Xu3HM Ha 3eMJie 0 3paM U bubmotexa [JOK
nepuosiam https://m.edso00.ru/863eabbe
OCHOBHBIE 3Tanbl FBOJIIOLUH
PacTUTEIBHOTO U )KUBOTHOI' O MUPA.
13 [IpaxTnueckas padora Ne 1 05 bubmuoreka LIOK
«M3yueHue nckonaeMblX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUTEKLIUSAX»
14 CoBpemeHHas crucrema bubmmorexa [IOK
OpPraHUYECKOro MUpPA https://m.edsoo.ru/863ea48e
15 DBOJIOLUS YeIoBeKa (aHTPOIOTreHE3) bubmorexa [OK
https://m.edsoo.ru/863eac2c
JBuxymime cuibl (pakTopsl) bubmmotexa [IOK
16
aAHTpPOIIOT€HEe3a https://m.edso00.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIOLNU
4eroBeKa
18 YenoBeueckue pachl U MPUPOJIHBIE bubmuorexa [IOK
aJanTalyy 4eIoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O00011€HIE 110
19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKoNorust Kak Hayka
21 Cpenpl 06UTaHUS U SKOJIOTHYECKHE bu6mmoreka LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(akTopsl

https://m.edsoo.ru/863eafec

AbGuotnueckue GaKkTOpPHI.
JlabopaTopHas pabora Ne 3.
«Mopdonoruaeckrne 0CoOOEHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5 butmmorexa [IOK
https://m.eds00.ru/863eb10e
obutanusy». JlaboparopHas pabora
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmioreka [IOK
23 buoririeckie GakTopel https://m.edso00.ru/863eb348
DKONOrMuecKre XapaKTepUCTUKH
nonymsauuu. [Ipaktuyeckas padora
24 Ne 2 «[Toncuér motTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0briecTBa OpraHu3MoB — bubmoteka IJOK
OHoIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE ITOKa3aTEIN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3kocuctem. Cykueccus
28 [IpupogHBIC SKOCHCTEMBI
29 AHTPOIIOT €HHBIE SKOCHCTEMBI
30 buocdepa — riobanbHas bubmmorexa [IOK
JKOocHcTEMa 3eMiln https://m.edso00.ru/863ebh5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubmotexa [JOK

6uochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuectBo B Onocdepe 3emiu 1
33 Cocyl1iecTBOBaHHE MPUPOIBI U 1 bubmmoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHblii ypok. O000111€HHE TEMBI
34 «Coo0011ecTBa U IKOJIOTHIECKHUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO HACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






