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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTIpENIeICHUs] TMOIX0J0B K (POPMHUPOBAHUIO COJACPN AHUSA Yy4yeOHOTo MpeaMera
«buonorusi» coctaBWiIM: KOHIeNTyaidbHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJAEp)KaHUsA, pe3yJbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 O0LIUX HENSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHEro
obmiero oOpa3oBanusi B Poccuiickoit ®denepaiyu, a TakKe TMOJOXKEHUS O
cnerupuke OMoNOTuH, €€ 3HaYCHUHU B TTO3HAHUH XKUBOW MPUPOJBI U 00ECTICUCHNUN
CYIIIECTBOBaHMS 4ejaoBeYecKoro oodmiecTBa. COrjiacHO Ha3BaHHBIM MOJIOKCHUSIM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMHU MPOTPAMMBbI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEsX, 00 oOmen
cTpaTerud OOy4eHUus, BOCIUTAHHS U PaA3BUTUS OOYUYaIOIIUMXCS CpPEACTBAMHU
y4yeOHOro nmnpeaMetra «buoJOTHUSI», OINpenenser o0s3aTebHOe MNPEIAMETHOE
COJIEp’)KaHHME, €ro CTPYKTYypy, pacupeiesieHue Mo pasfeiaM U TeMaM,
PEKOMEHIyEMYIO TOCJIEeI0BATEILHOCTh U3yYeHUs Y4eOHOro Marepuaia ¢ y4EToM
MEXIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa3oBaTEIbHOTO
MpOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIMnXCsl.

B nporpaMmme 10 OHOJIOTMHM Tak)Ke€ YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pPE3yJbTaTaM
oOyueHuss B (OpPMHUpPOBAaHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
NeSITeIbHOCTH/YUeOHBIX JEHCTBUM OOYYaIONMIMXCA IO OCBOCHHUIO COJCPIKAHHUS
OMOJIOrUYECKOro 00pa3oBaHUsl.

B nmporpamme mo omosnoruun (10-11 kmaccel, 0a30BBI ypOBEHB) pean30BaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3YyYECHHHM OWOJIOTMH, Ojaromapss 4eMmy B HeW
MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3aHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, IKOJOTUYECKOTO MBIIIUICHUS, MPEICTABICHUN O 3J0POBOM
oOpasze *KU3HU U OEpPEeKHBIM OTHOIIECHHWEM K OKpYXKaIoIlled MPUPOJHOU cpele.
[ToaToMy Hapsmy ¢ H3yd4eHHEM OOIIEeONOIIOTHUYECKUX TEOPUi, a TAKKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOLIECCOB B MPOrpamMMme Mo OMOJIOTUU YJIEJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU ISl PEIICHUs TTPUKIIAIHBIX 3a]1a4, B
TOM 4YHUCJe. TPO(UIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHWI 4YEIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIeCO00Pa3HOTO TOBEACHHUS B OKpYXKaloled NPUPOAHONW Cpejae, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOW JEATENbHOCTH YeJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
ydueOHOro mpenMera «buosorus» mpoJUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIIOBHM JUISl PEIIEHUS] OJHOM M3 aKTyaJbHBIX 33124 IIKOJIbHOTO OMOJIOTHYECKOTrO
oOpa3oBaHMs, KoTopas mpeamnojaraetr (OpPMHUpPOBaHHE y  OOydYaromuxcs
CHOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSM JWHAMUYHO pPa3BUBAKOLIETOCA
COBPEMEHHOTI'O MUPA.

buonorust Ha ypoBHe cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAKHOE
Mecto. OHa obecmeunBaeT (GOPMHUPOBAHUE Yy OOYYAIOMIUXCS TMPEACTABICHHUN O
HAay4YHOU KapTUHE MUpA, paclIupseT U 0000IIaeT 3HaHMS O KUBOW MPHUPOJE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHU3allid WM HBOJIIOLUH, CO31AET
yCIIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAIBPHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTUMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW IPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl PELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJay  CpelHero  o0mero o0pa3oBaHMs, COLHMAIM3ALUU
oOyuaronuxcs. M3yuenue 6uosiornu oOecrieynBaeT yciaoBus sl GOpMUPOBAHUSA
WMHTEJUIEKTYAJIbHBIX, KOMMYHHKAallMOHHBIX M  MH(OPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HHTETrpald OMOJOTMYECKHX 3HAHHUM C
IPEJICTAaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O NpeIHA3HAYEHUH Yy4eOHOTo IMpeaMeTa
«buosorusi» COCTaBUIM OCHOBY JJIA ONpEAENCHUs IMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJEP)KAHUS, TMPEJACTABIEHHOTO B MporpaMMe 0
OuooruM.

Ot6op coxepkanus yueOHOro mpeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypOCOOOpPAa3HOrO MOJAXO0Jld, B COOTBETCTBUU C
KOTOPbIM OOy4arolHuecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O00IIEH KYyJIbTYphbl, OMNpPEACISIONIME aJeKBaTHOE TIOBEACHUE
YeJIoBeKa B OKPYJKaroIIeld MPUPOJHOM cpejie, BOCTpeOOBAHHBIC B IMOBCEIHEBHOM
XKU3HU U MPaKTUUYECKOU JesTenbHOCTH. Ocoboe MecTo B 3TOH CUCTeME 3HaHMi
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIY>KAT OCHOBOMW /1711 (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUu
Ouonoruueckoro oopazoBaHusl.

CtpykTypupoBaHUe cOJep>KaHUs yd4eOHOro Mmarepuana B Mporpamme 1o
OMOJIOTUU OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHMS] 3HAHUU OO0
OTIIMYUTENBHBIX OCOOCHHOCTAX JKMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allvi U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COJAEPKATEIbHbIE JIMHUU: «bronorus kak Hayka. Metoasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruueckass cuctema», «OpraHuszM Kak



Oononornueckas cucrema», «CucreMa W MHOrooOpaswe OpraHHYECKOrO0 MHPa»,
«IBOJIOIUS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHU.

[lenp u3yuenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBjlaJicHUE OOyYalOIUMHUCSA 3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3allui >KUBBIX CHCTEM pa3HOTO paHra | TMPUOOpPETEHHE YMEHUU
WCITOJIB30BaTh ATH 3HAHUS JJISI TPAMOTHBIX JCHCTBUU B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3JINYHBIX KU3HEHHBIX TIPOOJICM.

JocTuxeHnue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEYMBACTCS PEIICHUEM CIISTYIONINUX 3a/1ay.

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI 3HAHMH O OMOJOTMYECKUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIaX, CIyXalluX OCHOBOU
1. (OPMUPOBAHMS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOO0Pa3Hu U OCOOCHHOCTSX JKMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIMH, BbIJIAIOLIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHAIM3a JAHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IVISAO0B, HACH M TMOAXOJ0B K HM3YUCHHUIO JKHBBIX CHUCTEM
pPa3HOIr0 YPOBHS OpraHU3alNH,

CTaHOBJICHHE Yy oOydarommxcsi oOmeld KyabTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHITH U OLICHUBATH SBJICHUS OKPY KAIOIIETO
MHpa >KUBOM MPUPOJABI HAa OCHOBAHWU 3HAHUN U OIbITA, MOJYYCHHBIX MPHU
H3yYCHHH OMOJIOTHH,

dbopMupoBaHHEe Yy OOYYarOIIUMXCS YMEHUN WUIFOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JNESITEIHHOCTH YEJIOBEKa, DPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K HEH, COOIOACHUS dSTHUSCKUX
HOPM IIPU MPOBEJACHUN OMOJOTUUYECKUX UCCIICI0BaHUMN;

OCO3HAHMUE IICHHOCTH OWOJOTUYECKUX 3HAHWN ISl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHI, 1J1s1 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS,

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHWN U YMEHUN B TTIOBCEHEBHOMN KU3HH JIJIS
OLICHKH MOCJIEACTBHI CBOEU JIESITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOAEHUE Mep NPODOUIAKTHUKA
3a00JIEBaHH.

B cucreme cpemnero oOmiero oOpasoBanusi «buomnorus», u3zydaemass Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIBHBIM yYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-HAyUHbIE TIPEIMETHI».



Jlnst m3ydenwnsi Onosyoruu Ha 6a30BOM YPOBHE CPEIHETO O0IIeTo 00pa3oBaHus
orBoautcs 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11 kiacce — 34
qaca (1 gac B Heelo).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HaykKaMmu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo 1l TO3HAHUS )KUBOM TIPHPO B (HAOII0ACHHE, SKCIICPUMEHT, OITUCaHUE,
U3MepeHue, KiacCUpUKalus, MOJACIMPOBAaHUE, CTaTUCTHYeCcKas o00padoTka
JTaHHBIX).

JleMOHCTpaLuM:

[Toptpersr: Y. HapBun, I'. Mengens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabmuipl U cxembl: «MeToJ1bl MO3HAHUS )KUBOUM MPUPOIBI».

JlaGopaTopHble ¥ NpaKTHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MpU
W3YUYECHUHN OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPTraHU3AIMSA.

Xussie cuctembl (OMOCHCTEMBI) KaK MPeJAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTaHU3alMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYISLHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKHUI), OMOChEpHBI.

JlemoHcTpauu:

Tabnuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HW», «YPOBHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JTHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHMMHUUYECKHUE BJIEMEHTBHI. MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThI. Boia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOALI U MHUHEpaJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHre 0eTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl (MEepBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonornyeckue
GbyHKIMH OEIKOB.



depmeHThl — Oumosiormueckue Katanmm3aTopbl. Ctpoenue (epmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crnenuduunoctb. KodepmeHnTsl. Butamussbl.
OT1nuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrieBoabl: MoOHOcaxapuibsl  (INIIOKO3a, pubo3a ©  JIe30KCHpr003a),
aucaxapuasl  (caxaposa, JaKTo3a) M Toiucaxapuabl  (Kpaxmai, TIIMKOTEH,
eJUTI0II03a). brostornyeckue GyHKIMH YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uaPOdUIBHO-
rusipopobHble  cBOMcTBa. buosnornueckue QyHkuum saunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JTUIUI0B KaK UICTOYHUKOB SHEPTUU.

HyknennoBeie xkwucnotrel: JHK u PHK. Hykineotuast — MoHOMeEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u Qpynkiun JHK. Ctpoenue u ¢pynxiuun PHK.
Bunsl PHK. AT®: ctpoenunie u QpyHKIIUH.

[{uTosnorus — Hayka o kierke. KinertodHas Teopust — npuMep B3auMOACHCTBUSA
uzel u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka kak 1nenoctHas xuBasg cucteMa. OOmme NpHU3HAKK KIIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyiasl JIHK kak renerudeckuil amnmapar,
CUCTEMa CUHTE3a OenKa.

Tunel KIETOK: »yKapuoTHueckas U MpokapuoTuueckas. (OcoOEHHOCTH
CTPOEHMsI MpoKapuoTHueckor kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUA PACTUTEIBHOW, XWBOTHOM U
rpUOHOMN KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u ¢pyHKuuu. [{utormaszma u eé
opranouasl. OmHoMemOpaHHbIe opraHowabl kieTku: OIIC, ammapar I'onbmkw,
I30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHA: MHUTOXOHIPHUH, IIJIACTHIBI.
[Ipoucxoxnaenne MUTOXOHIApUN M mactua. Buasl mmactun. HememOpanHbie
OpraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUYKH,
KryTUKU. QYyHKIIUY OPTraHOUI0B KJIETKU. BKitoueHus.

Anpo — perynaropHslid HeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. lnelinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panxnun, K. M. bap.

[unarpammel.  «PacnpeneneHue XUMHYECKMX DJIEMEHTOB B HEXHUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOAE.

Tabmupl u cxemsbl: «llepuoanueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOAb», «brnocunres 6enka», «CTpoeHre MOJIEKYJIbl OenKa,
«Ctpoenue pepmenta», «Hykneunonbie kucinotsl. JJHK», «Ctpoenue Momexybl



AT®», «CtpoeHue 3yKapuOTHUECKOW KIETKN», «CTpOoeHUE >KMBOTHOM KIIETKU»,
«CTpOeHHE pPACTUTENBHON KIETKW», «CTpoeHHE MNPOKAPUOTHUYECKOU KIIETKH»,
«CTpoeHue sAapa KIEeTKI», «YTIeBOAb», «JIMmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl TMPOBEACHUS
HAOMIOACHUH, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NPaKTUYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHuwe KaTalUTUYECKOW aKTUBHOCTHU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

JlabopatopHas pabora Ne 2. «M3ydyeHue cCTpoeHUS KJIETOK paCTEHUH,
KUBOTHBIX W OaKTepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OIHCAHUE.

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

OOMeH BeIECTB, WK MeTaboIu3M. AcCUMMIALUSA (IIaCTUYCCKUN OOMEH) U
JTUCCUMIIIALNS (PHEPreTHUSCKHii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMsS BELIECTB M JHEPrUU B MOHUMAHUU
MeTabon3Ma.

Tunel oOMeHa BemecTB: aBTOTpOGHBIN U rerepoTpodHbiil. Ponb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (hOTOCUHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emie. Brausinue ycioBuii cpenbl Ha (OTOCMHTE3 U CIIOCOOBI MOBBIIIICHUST €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOoCHHTe3. XEeMOCHUHTE3UpyIolue 0akTepun. 3HaUYeHUE XEMOCHHTE3a NS
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTke. PacriernsieHue BENIeCTB, BBIJICJICHHE U
aKKyMYJIUPOBAaHHE DHEPrUU B KIJIETKE. OTambl DSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHUE. OKucnuTenbHOE dbochopunupoBanue. O HEKTUBHOCTh
HHEPreTUYECKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmamus u JHK.
Peanuzanus renetwdyeckoil mHPopManuu B KIETKE. | €HETHYECKHH KOJ U €ro
cBoiicTBa. Tpanckpumnms — MmatpudHbiii cuate3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortanbl TpaHchsauuud. KoaupoBaHue aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiTus BupycoB (1. H.
WBanoBckmit). (OCOOEHHOCTH CTPOCHUS H  JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacreHuid, KXWUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHonedunmta denoseka (BUY) — Bo3Oymutens CIIU/a.



OOparnast ~ TpaHCKpummus, peBeprazda u  uHTerpaza. IIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JleMOHCTpaLuM:

[Toptpetsl: H. K. Konsuos, . Y. UBanoBckui, K. A. Tumupsszes.

Tabmuupl U cxembl. «Tumbel nuTaHuA», «MeTabonmu3m», «MUTOXOHIPHS,
«DHepreTrnyeckuii oomMeH», «Xmoportact», «dorocunte3», «Ctpoenne JHK»,
«CTtpoeHre U PyHKIIMOHUPOBaHHUE TeHa», «CuHTEe3 Oenka», «[ eHeTHIecKuii Ko»,
«Bupycer», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/a,
O0akTepuodara», «Permkarus JTHK».

O6opynoBanue: Moaenu-antiukanuu «Yasoenne JIHK u Tpanckpummms»,
«buocunTes 6enka», «CTpoeHune KIeTKkn», Moaens cTpykTypsl JJTHK.

Tema 5. Pa3MHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

KierouHnblii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekawmue B uHTepdaze. Perumkainusa — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuniouaHbli W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHBL.
[{utonornuyeckue OCHOBBI Pa3MHOXKEHUS U  HWHIUBUAYAJIBHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAUSIX MUTO3a. bHOIOrHYeCcKuil CMBICIT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecmnosoro
Pa3MHOXXEHUA: [IEJICHUE HAJIBOE, IIOYKOBAaHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKyCcCTBEHHOE KJIOHHPOBaHWE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CENEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. IIpoueccel, Npoucxoasiiye Ha CTaausaX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICI H
3Ha4YEHUE MEH03a.

['amerorenes — mnporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie *emne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (Crepmaro3oM[i, SHIEKICTKa) — CIIEPMATOreHe3 M OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SWIIEKICTOK U crepMaTo3ouaoB. OTuio0TBOpEHUE.
ITaprenorenes.

WunuBuayaneHoe pa3Butue (OHTOreHe3). OMOPHUOHAIBLHOE  pPa3BUTHE
(smOpuorenes). Drtarbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyssiusi, opranorede3. [loctaomOproHansHOE pa3BUTHE. THUTIBI
MOCTAMOPHOHAILHOTO Pa3BUTHS. TMpsAMoe, HempsMmoe (IMYuHOYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIECHHBIC
YPOJACTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAIUU Pa3BUTHSL.

JdeMoHCcTpauu:

Tabmuubpl u cxeMbl: «DOpMBI pa3sMHOXKEHHSI OpPraHU3MOB», «JIBOWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTECHHI», «BereraTuBHOE pa3MHOXKCHHE
pacteHuit», «JlemeHue KIeTku OakTepuii», «CTpPOCHHE TIOJOBBIX KJIETOK»,
«Ctpoenue xpoMocombl», «Knertounbsiii mukn», «Permmukanus JJHK», «Mwutos»,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHE», «] aMETOTEHE3 Y MIIEKOIIUTAIOIIUX U
yenoBeka», «OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpENapaThl «CnepmMato30uasl
MJIEKOIIUTAOIIEr0», «SHIeKIeTKa MIIEKONUTarmero», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «JleieHue KIETKU», MOJENb
JIHK, Moznenb meTtadazHOi XpOMOCOMBI.

JlaGopaTopHble M NIpaKTHYecKUe padoThl:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKpPOIIPENapaTax».

JlabopaTopHas pabora Ne 4. «l3ydeHuwe CTpOEHHUS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacJjieICTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun resetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. BKiag poccuiickux M 3apyOeHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbpl TeHETUKH (THOPHI0JOTHYECKUHT,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHeTHYeCKUi). (OCHOBHBIE TI'€HETHYECCKHE
noHATUA. [ eHeTuYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacCJ€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MoHorubpunHoe CKpellMBaHWe. 3aKOH €JIMHOO0Opa3usi THOPUIIOB TEPBOTO
nokoyieHud. IlpaBuno JOMHUHUPOBAHMA. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unioresa ynctoTsl rameT. [1oJ1HOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  ckpelMBaHue. 3aKOH  HE3aBHUCUMOIO  HACJIEIOBaHUs
npu3HakoB.  l[uToreHeTHYecKMe  OCHOBBI  JUTHOPHUIHOTO  CKPEIIUBAHUS.
AHanuzupytoliee ckpenpanue. Mcnoap30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPE/ICJICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapymeHne cuemienus reHoB B pe3yiabTare
KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPHS HACJIEACTBEHHOCTH. [ eHeTHUECKMEe KapThl.



['eneTnka nona. XpOMOCOMHOE OIPEIEIICHHUE I0Ja. AyTOCOMBI U ITOJOBBIE
XpoMocOMBbI. ['OMOoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHuynBOCTh. BHabl N3MEHUYHMBOCTH . HEHACJICACTBSHHAA U HACIEICTBEHHA.
Ponb  cpenpl B HEHACNEACTBEHHOHM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON N3MEHYNBOCTH. BapuarmoHHBIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAIIMOHHONW U3MEHUUBOCTH.

HacnencrBenHass, WM TeHOTHIIMYECKas, W3MEHYMBOCTL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoOIlleCC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTaIrimoHHass N3MEHYMBOCTh. Kimaccudukamnus MyTamuii: TeHHbBIE,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa U NpUYUHBI MyTaluii. MyTareHHsie (PaKTOpHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HACJIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiiosa.

BHesiiepHas HacIeICTBEHHOCTh U NK3MEHUYUBOCTb.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKH
YeJI0BEKa. I€HEaJIOrNYSCKUM, OJIM3HEIOBBIHN, IINTOT€HETHYESCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpeMeHHOE ONpENECITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, TC€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojieBaHMS 4YeJIOBEKAa: T'CHHBIC OOJIC3HH,
00JIE3HU C HACIEJICTBEHHOW MpPEeapacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnueckne M TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKH, MPOMIMIAKTUKHN U JICUSHUS TCHETHYECKUX
Oomne3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUITMHCKOU
TCHETHKH B TIPEJOTBPAICHUN U JISYCHUH I'eHETHUECKUX 3a00ICBaHUI YeIIOBEKA.

JleMOHCTpaLum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuiet © cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE W €TI0
UTOTCHETUYECKAsT OCHOBa», «3aKOH pAaCUICIUICHUS WU €ro LMUTOTC€HETHYECKas
OCHOBaY», «3aKOH  4YHCTOTBI  TraMeTy, «JluruOpugHOe  CKpEIIMBAHUEY,
«I{uTomornueckue OCHOBBI JTUTUOPUIHOTO CKpEILUBAHUSY, «Meiio3»,
«B3anMOAEUCTBUE QJUICNIBHBIX TE€HOB», «['€HeTHYeCKHe KapThl PACTEHHH,
JKUBOTHBIX M 4YejoBeKka», «['eHeTwka Imoja», «3aKOHOMEPHOCTH HacjeI0BaHUS,
CUEIUIEHHOrO ¢ mnosiom», «Kapuotumbl YenoBeka MW KUBOTHBIX», «Bumsl
W3MeHYnuBOCTH», «MoaudukanonHas HU3MEHUMBOCThH», «HacnemoBanue pesyc-
daktopa», «I'eHeTuKa rpymm KpoBu», «MyTarimoHHasi U3MEHYUBOCTHY.

O6opynoBanne: MoOACIU-AMIIIUKAINN «MOHOTHOPUIHOE CKPEIUBAHUEY,
«HenonmHoe moMuHMpOBaHWe», «JluruOpumHoe ckpemmBaHue», «llepekpécr



XpOMOCOM», MHUKPOCKOI W MUKporpenapaTr «J[pozodpwmia» (HOopma, MyTaiuu
(bOopMBI KPBUTBEB M OKPACKH Teja), Tepoapuii «I['opox OCEeBHOI».

JlabopaTopHble U NpaKkTHYecKHe PAa0OThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y AP030(UiIbl HA TOTOBBIX MUKpOIpEnapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanpUKAITMOHHONW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGoparopHast pa6ota Ne 7. «AHanu3 myTtanui y JIpo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpakTnueckass pabora Ne 2. «CocTaBieHHE M aHAJIU3 POAOCIOBHBIX
YeJI0BEKay.

Tema /. Cesekumst opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKIACHUE CENEKLUNUHA U JOMECTHKALUS.
Yyenne H. W. BaBwioBa o0 1eHTpaXx MPOUCXOXKIEHUS M MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIEHTpBl MPOMCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CoprT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CEIEKIIMU. MaccoBbI U MHAUBUIYATIbHBIH OTOOPHI B
CEJICKLIMM DPACTEHUN M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpoICTBEHHOE
CKpelinBaHue — HUHOpuauHr. Yucrtas nuHus. CKpelIMBAaHME YHMCTBIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIMHT.
Otpanénnas rtuOpuauzanmss U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TIOJIMIUIOUIOB. JIOCTMI)KEHMS CENeKUMU pAaCTeHUM, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHosorus Kak OTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3ganusi pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kiietounble KyJabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KJylOoHMpOBaHUE BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckne W dTudeckue  mpoosmembl. MO -  reHeTuyecku
MOIU(DUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupl w1 cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoabl 1oMamIHuX )KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OtaanéuHas rubpuauzanus», «Padotel akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0beKThl OuorexHonorun», «Kinerounsie KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHue U IEPEHOC TEHOB, XPOMOCOM».

O6opynoBaHue: MYJISKHU TUIOJIOB i KOPHETIIONOB TUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKkTHYeCKHe PadOThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHKCHHS CENIEKIUU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, MJIEMEHHYO bepmy,
COPTOMCHBITATEbHBIA ~ YY4aCTOK, B TCIUIMYHOE XO3AHCTBO, J1a0OPATOPHIO
arpoyHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMOJOTMHU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHToMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cXoAcTBO U paznuune payH u (Gaop MaTepruKOB U OCTPOBOB.

OMOpHONOrMYECKHEe: CXOACTBA U pa3iauuus 3MOPHOHOB pa3HBIX BUOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE. CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTeH Yy BCeX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapuHa. IIpeanocwliku BO3HUKHOBEHMS
JTapBUHM3MA. J[BMKyIIWMEe CHIJIBI 3BONIONMU BUIOB 1o JlapBuHy (M30bITOUHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HeEompeneiaEHHas W3MEHYUBOCTD,
Oopb0a 3a CylecTBOBaHKE, €CTECTBEHHBINH 0TOOD).

Cunterndeckas Teopusi sBostonind (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

MukposBosntonus. [Tonynsiuus kak euHULA BUAA U 3BOJIIOLUH.

JBmxymue cuiabl (GakTopbl) IBOJIOLNUU BHIOB B MpHpoje. MyTallMOHHBIH
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomyssiiiMOHHBIE BOJHBI U JApend
reHoB. M3os1us 1 MUrpanus.

EctecTBeHHbIlt 0TOOp — HampaBisitonmii  ¢gakrop sBojonuu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0neHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepst
PUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(}o3bl U UANOAIANITALIUH.

Bun wu BumooOpaszoBanme. Kpurepuu Buma. OcHOBHbiE (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAs], JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeclelHaIU3UPOBaHHBIX TpenkoB. IIporpeccupytomnias
crieruanu3anus. AJanTUBHAS paguaIius.

JlemoHcTpauu:



[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «PazBuTHe OpraHMYecKoro Mupa Ha 3emiie», «3apobllln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOppOBI 32
CylecTBOBaHHE», «EcTecTBeHHBIH 0TOOp», «MHOrooOpa3ue COPTOB PACTCHHIL»,
«MHoroobpasue  mopoJ  KHMBOTHbIX»,  «llomynsuum», «MyTtanuonHas
U3MEHYUBOCTH», «Apomopdo3sr», «Mnuoananrtamuu», «OOmas IereHepamus»,
«JIBrkymue cuibl sBoJironuu», «Kapra-cxema wmapuipyra mnyrtemecTBus Y.
JlapBuna», «bopbba 3a cymiecTBoBaHue», «IIpHCIIOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe Bua000pa3oBaHue», « IKOJIOTUUECKOE BUI000pa30BaHUE.

ObopynoBaHHe: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0oOp IUIOAOB W ceMsH, Kosuiekuus «[IpuMepsl 3alIUTHBIX HPUCTIOCOOJIEHUH Y
KUBOTHBIX», MOJIelb «OCHOBHBIC HAINpABICHUS HBOJIIOIUUY», 00bEMHAS MOJENb
«CTpO€HHE FOJIOBHOTO MO3Ta MIO3BOHOYHBIX».

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXPaHHOCTH
HMCKOIIAEMBIX JKUBOTHBIX M pacTeHul», Mojaenb ammmkamusa «llepexkpéct
XpOMOCOM», BJaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JSITYIIKAY», MUKpompenapar «/Ipo3oduina» (HopMa, MyTanuu (GOpMbI KPbUIBEB H
OKpAcCKH TeJa).

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlaGoparopuast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpPUCIIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJILHOIO XapaKTepay.

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE )KM3HU Ha 3em.ie.

JloHay4dHbIE TIPEICTaBICHUS O 3apOXKACHUU KWU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M TaHCIepMus. XUMHUYecKas
HBOMIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XUMUYECKOW ABOIIOIUK. HavanbHbIe 3Tamnbl
ounonornyeckor sBomtonuu. I'mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM U MX HBOJIOLHUS.
@opMHUPOBaAHUE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1Mo ’paMm U nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickasg dpbl. Ilaneo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPAOBUKCKHUH, CLIIYPUMUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30iickas 3pa 1 €€ epruoAbl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas »spa W €€ TEepUOAbl: MMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucThKa KJIMMaTa U reojorudeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIFOIIUN PACTUTEIBHOTO W KMBOTHOTO Mupa. Apomopdo3sl y pacTeHUd u
KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHUE 3BotoUUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

OBOJIOLHS YeoBEKa. AHTPONOJIOTHS KaK HayKa. PazButue npeactaBieHui o
MPOUCXOXKJICHUHM 4YeloBeka. MeTroasl u3ydeHus aHTponorene3a. CxoacTBa U
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  (hakTopsi) aHTPOINOrCHE3A. Hacnencteennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmiecTBeHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIC CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, YemoBek
yMenbld, Yemoek mnpsaMoxomsamuii, YesoBek HeaHAEPTAIbCKUHM, YenoBek
pasyMHbIi. Haxojku uCKONaeMblX OCTAaTKOB, BpeMs CYIIECTBOBAHHS, 0O0JIACTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  Herpo-aBcTpaJioujHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmarcko-amepukaHnckas).  YepTbl  NMPHUCIIOCOOJECHHOCTH  NpPEJCTaBHTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUA. EJIMHCTBO 4ENOBEUECKUX pac.
Kpuruka pacusma.

JleMOHCTpaLuM:

[Toptpetsi: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuuesl 1 cxeMsl. «Bo3nukHoBenne CoiiHeyHOIN cucTeMbl», «PasButne
opraHuueckoro wmupa», «PactutenpHas kieTtka», <«JKuUBOTHasi  KJETKa»,
«IIpokapuoTnueckass kinertka», «CoBpeMEHHas CUCTEMa OPraHUuYeCcKOro Mupa,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4YeloBeKka», «JlpeBHeumue moan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BEeUECKUe pacel».

OoOopynoBanue:  Myisbku  «[IpoucxoxaeHue — demoBeka»  (OHOCTBI
aBCTPAJIONMTEKA, MUTCKAHTPOIa, HEaHIepTajblla, KPOMAHBOHIIA), CICHKH WIH
N300paKeHUST KaMEHHBIX OpYAHWH TEepPBOOBITHOTO dYeloBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpeOja), TCOXpPOHOJOTHYECKass TaOyuna, KoJuleKnus «DopMel
COXPAHHOCTH UCKOTIA€MBIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie ¥ NpaKTUHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yuenne nckomaemMbIx OCTaTKOB PAaCTECHUUN U
YKUBOTHBIX B KOJUIEKITUSX.



DKCKypcusi «DBOJIIOIMS OPTaHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeTUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY KaloIIas cpeaa.

DKoNorus KaK Hayka. 3aJjauyd U pa3Jeibl SKOJOTHH. MeToabl SKOJTOTHUYECKUX
MCCIIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHWS OPraHU3MOB. BOJHAS, HA3eMHO-BO3IYIIHAS, MOYBCHHA,
BHYTPUOPTaHU3MEHHA.

Oxonoruueckue (axropel. Kiaccudukanus skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOINOreHHbIe. JIeHCTBHE HSKOJOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI.

AOGuoTtnieckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DoTomeprou3M.
[Ipucnocobnenusi OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buoniornyeckre puTMai.

buornueckue (bakTopBhI. Bunel OMOTUYECKHUX B3aUMOJICUCTBUMU:
KOHKYPEHIIU, XUIIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaJu3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMCHCAIU3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJCUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TomyJsaiuu. (OCHOBHBIE IOKAa3aTelH
MOMYJISIIANA: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4yucIeHHOCTH MOMYJISIIUK U €€ PeryJIsIus.

JlemoHcTpauu:

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupoaubie 30HB 3eMau», «Cpeasl oOUTaHUS
opranu3zMoB», «®doronepuoguzm», «llomymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIUUA UHPY30pUU-Tyhenbku», «[luiensie menm».

JlaGopaTopHble ¥ NpaKTHYeCKHE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS».

JlabopaTopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCca».

[Tpaktuueckas padota Ne 2. «I[Toacu€T MIOTHOCTH MOMYJISIUA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. Coo0l111ecTBa ¥ DK0JIOrH4YecCKHUe CUCTEMBI.

CooOmiecTBOo opranu3sMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buasl-momuHantel. CBsi3U B
ouorneHose.

Dkosornyeckre cucteMbl (3kocucTembl). [loHsATHE 00 JKOCHCTEME U
ouoreorieHo3e. DyYHKIIMOHAIBHBIE KOMIIOHEHThI HIKOCHCTEMBI. TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SIKOCHUCTEME.
Tpoduueckne (muieBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBICe IEMA ¥ CETH.
OCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: Omomacca, MPOAYKIHS. OKOJIOTHMYECKHe
nupamMubl:  MPOAYKIMH, YHCJICHHOCTH, Ounomacchl. CBONCTBA HKOCHUCTEM:
YCTOMYMUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akTop ycTroHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHOOOpasus Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnr. JKuBoe BemectBO u ero ¢yHkiuu. OcobeHHocTH Ouochepnl Kak
ro0anbHOM 3KOcHUCTEMBl. JlMHaMuyeckoe paBHOBECME U OOpaTHas CBs3b B
ounocpepe.

KpyroBopoThsl BEIIECTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEHTOB (Yriiepoa,
a30t1a). 30HATBHOCTH OHoc(epbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocepe 3emiau. AHTpONOreHHble U3MEHEHUS B Ouocdepe.
['mo0anbHbIE SKOJTOTUYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHATIBLHOTO
yIOpaBIECHUS NPUPOJHBIMU pEecypcaMd U HUX HCNOJb30BaHUE. JloCTHxKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpauu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «llumesbie nenn», «buoLEHO3: cocTaB U CTPYKTypa»,
«[Ipupoansie coobmectBa», «llenn nuraHus», «DKoJOTMYECKas HUPAMUIA»,
«buocdepa u yenoek», «IKocUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHS Ha Ipupoay», «BaxHeHNIIME  HMCTOYHHMKHU
3arpsi3HEHUS] BO3/yXa W TPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cocTaBistoIas
ounochepor», «DakTopsl Aerpaganuu mouB», «llapHukoBbIit dhdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsi3HeHus Oumocdepp», «OO0mast cTpykTypa Ounochepbr»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B 0uocepe», «kKpyroBopor a3ora B pupoae».

O6opynoBanue. MoAeIb-aNIIUKausa «TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeH03», «BpeauTenn BaKHEHIIIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», Tepbapuu W KOJUICKIIUUM PACTCHUH U
YKUBOTHBIX, MPUHAJICKAIIME K Pa3HBIM SKOJOTMYECKUM TpyMIaM OJHOIO BHJA,



Kpacnass knura Poccuiickoii ®@enepanuu, H300paK€HUsS OXPAaHSIEMBIX BHJIOB
PacCTEHUN U JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacno ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUA K pPE3yibTaTam
OCBOGHMs  OOydarolMMHUCA TNpPOrpaMM  CpeJHero oomero o0pa3oBaHUA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIICYIOIIME COCTABIISIONINE. OCO3HAHME O0YYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIIpPEACIICHUIO, HalMuyhe€ MOTHBAIlUM K  OOy4YeHHUIO  OMOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPCHHHX YOEKICHMM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCsi PYKOBOACTBOBATHCS B CBOECH
JESITENbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYME OKOJOTHYECKOTO0 IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YyNbTATHI OCBOEHUS MpeaMeTa «bHOIOrus» JOCTUTAIOTCS B
€UHCTBE YYEOHONM M BOCHUTATEIBLHON JESITEIBHOCTA B COOTBETCTBUHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMH B OOIIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUS W CHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHHUS U
CaMOpAa3BUTHS, PpA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJla U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOMICHHS K KYJIbTYpPHOMY HACIEIUI0 HU
TpaAuLMSIM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon depepanuu, MpUpPOIE H
OKPY>KaIOIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh U CLIOCOOHOCTh O0Y4YarOIIUXCs PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBAa, pacHIMpeHUEe >KU3HEHHOTO
ONBITA W OMbITA JIEITEILHOCTH B MPOIIECCE PEAU3allMi OCHOBHBIX HAIPABJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYaOIIEeT0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W IPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUHM YYEOHBIX M MO3HABATEIBHBIX 3aja4, BBHIMOJHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3UIIMI0O MO OTHOLICHHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HHU U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJICH ¢ pa3HBIMHU YOCKIESHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COITMAJIbHBIM MOJIOKCHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHWS K MHEHHIO OIIMOHEHTOB MNPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHKS;

TOTOBHOCThH K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH pOCCHUICKOMN TPaXJaHCKOU HUJIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHU TMEPEN]
PoauHoii, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM MPUPOJIBI,
JTOCTWXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHE M
pa3BuTHEC OWOJIOTHH, TIOHUMAHHS 3HAYCHUS OWOJOTMM B IIO3HAHWU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO W 3ammTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIEero;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO W
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHUMAaHHE SMOIMOHATHHOTO BO3ICHCTBHSI )KUBOU MPUPOJIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3nyeckoro BOCHUTAHUSI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAIBLHOTO 0JIATOMOTYYHS:

MOHMMAaHUE U peaju3alusi 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWE, COOJIOJCHHE TUTHCHHYSCKUX TIPaBHJI W HOPM,
cOamaHCUPOBAHHBI pPEKUM 3aHATHH © OTIbIXa, peEryisipHas Qu3HUecKas
aAKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U TICHXUIECKOMY 37I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHAWBUAYAIHBHOTO ¥  KOJUICKTUBHOTO
0€301macHOT0 MOBEICHHS B CUTYAIIUSX, YTPOKAIOIINX 3IOPOBBIO M )KH3HU JTIOCH;

OCO3HAHME TIOCICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS
aJIKOTOJIsI, HAPKOTHKOB, KypCHHSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPYA0TI00uE;

TOTOBHOCTh K aKTHBHOHN JCSATCIHPHOCTH TEXHOJOTHYECKOW W COIHAIBHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€ITEIbHOCTD;

WHTEpPEC K pa3IuuHbIM cdhepaM mpodhecCHOHATBHON MeATeTbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOpP Oyaymeld mnpodeccun W peanu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpPA30BAHHMIO Ha
MPOTSIKECHUU BCEU KU3HU;

7) PIKOJIOTHYECKOT0 BOCIIUTAHMS

DKOJIOTMYECKU IIEJIeCO00pa3HOe OTHOMICHWE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHMUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYMIKOB W OIGHKM MX BO3MOXKHBIX IIOCJICACTBUN IS
OKPYKaIOUIEH CPEIbI;

OCO3HaHWE TI00ATBHOTO XapakTepa IKOJOTHMYECKUX MpoOJIeM W TMyTed X
perieHus,

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HU3YyYEHUU OWOJIOTHU
3HAaHUS W YMEHUSA TPU PEIICHUH TPOOJIeM, CBS3aHHBIX C paIllMOHAIBHBIM
IPUPOJIONIONL30BaHHEeM  (COONIOJICHHE  TPaBWJI  TOBEIEHUS B MPHPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEphI);



AKTUBHOE HENPHUITHE JCWCTBUM, NPUHOCIIIMX BpEl OKPYKAKOLIEH
MPUPOTHON cpelie, YMEHHE TPOTHO3WPOBATH HEOJArONMPUATHBIE IKOJOTHYCCKUC
MOCJEACTBUSI MPENPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBAaTbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOM IESITEILHOCTH SKOJIOTUYECKOM
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKW M OOIIECTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKON KYyJNbTYpPhl KaK CpElICTBa
B3aMMO/JICHCTBUS MEKTY JIFOJbMH U MIO3HAHUS MUDA,

MOHMMaHUEe crnenuduKku OMOJIOTUM KaK HayKd, OCO3HaHUA €€ pojau B
GbopMUPOBAHUM PAIMOHATLHOIO HAYYHOTO MBIILJICHUS, CO3JaHUM 1ETOCTHOTO
MPEACTaBICHUS] 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeOBEKa U
oOIIecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuu MpodieM
COXpPaHEHUS IPUPOTHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3AIINU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX peIIaTh PECypCHbIE MPOOJIEeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/a U3 II100aTbHBIX YKOJIOTUYECKUX MPOOJIeM U
oOecrieueHusT TMepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh, B TIOJYYCHHHM OHWOJOTUYECKHX 3HAHUW B IIEJISIX
MOBBIMICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydaromuxcs, (GpopmMupyeMoi
MIPU U3YyUYECHUHN OUOJIOTHH,

MOHMMAHUE CYIIHOCTU METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TMOJydyaeMble 3HAHUS JJIs aHaim3a |
OOBSICHEHHUSI SIBIICHUM OKPYIKAIOIIET0 MUpa U MPOUCXOJAIUX B HEM M3MEHCHHUH,
yMEHHE JeJlaTb OOOCHOBaHHBIE 3aKJIFOYEHHS Ha OCHOBE HAy4dHbIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C IEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus mMpo0JieM B peabHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHE LIEHHOCTHM HAYYHOW MAESTEIbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ACATEIbHOCTh UHIUBUIYAIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAaHUM TO OHUONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiIbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMBbIC IS (OPMHPOBAHHUS MHUPOBO33PEHUS O0yYaArOIIHUXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHbIC) 00MeHAYYHbIC TOHSTHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa H CHeONU(PUKY METOIO0B TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPIHsl, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (akKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICJIOBaHKE,  HAONIOJICHWE, HW3MEpPEHHE,  OKCICPUMEHT M JIPYTuX),
yYHUBEpCAJIbHbIC y4eOHbIC JeicTBUsA (IO3HABaTCNIbHBIC, KOMMYHHUKATHBHEBIC,

pETyJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIHOHATBHOM
IPaMOTHOCTH ¥  COIMAJbHOM KOMIIETEHIIMM OOYyYaroluXxcs, CIOCOOHOCTD
O0y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLUAJIBHON MPAKTHUKE.

MertanpeameTHble pe3ylbTaTbl OCBOEHHS IMPOTPAMMbl CPETHETO OOIIEro
00pa30oBaHUsl TOJIKHBI OTPaXKaTh:

OBananenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NeCTBUSIMHU:

1) 6a30BbIe JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpPMYNIHpOBaTh W aKTyaJM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPHU OCBOCHHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILJIEHUS
(ananm3za, cuHTE3a, CpaBHEHHUS, Kilaccu(HKanuu, 0000IIEeHNs), paCKPBIBATh CMBICI
OMONIOTMYECKUX TOHSATHI (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBAThH
CBSI3U C JIDYTUMHU MTOHATUSIMH);

ONpENENATh LEIW JEATEIBbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHXKEHHMSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS JIJIs1 OOBsICHEHUsI (PAaKTOB U SIBICHUI
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCyXJcHUs (MHAYKTHBHBIC, JCIyKTUBHbBIC, IIO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B PaCCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATh BHIBOJIBI M 3aKJIFOUCHUS;

PUMEHSTH CXEMHO-MOJIEJIbHbIE cpeactBa Uil IPEACTABIICHUS
CYLIECTBEHHBIX CBS3€ M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MNPOTUBOPEUYMIl  Pa3HOr0  poja, BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIu3a UMEIOIIUXCS
MaTEepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TTOCIEACTBUM JEATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJIHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJAEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JESTENBHOCTH,
HaBBIKAMM  pa3peuieHusi NOpoOsiieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/I0B PELIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUO
Pa3IUYHBIX METOJIOB MIO3HAHMS;

UCTIONB30BaTh pPAa3jNyYHbIe BHUIBl JEATEIBHOCTH IO TOJXYYCHHIO HOBOTO
3HAHWA, €ro HWHTEPIpeTaIfy, MNPEoOpPa30BaHUIO M TPUMEHEHHI0 B YYEOHBIX
CUTYyaIUsAX, B TOM YUCJIE TIPHU CO3aHUH YIEOHBIX M COIMATBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM THUI MBILIUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMH MOHSTUSIMHU U METOJIaMU;

CTaBUTh M (OPMYyIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
TESITEIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3MpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs,, HAXOAUTh apryMEeHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLEHHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJI€ PpEIIECHUS 3aJayd Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJCHANPABICHHbIA MOUCK NEPEHOCa CPEICTB U CHOCOOOB
NEeNCTBUS B MPO(ECCUOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHUSA B TMO3HABATEIbHYIO W TMPAKTHUECKYIO O0JIacTH
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOJBl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ nHpopManmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM juTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIM3UPOBATH



nH()OpMaIUIO Pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh U HEMTPOTHBOPECUUBOCTD,

GbopMyIHpPOBaTh 3alPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
orbope Ouosorudyeckord mHpOpMaIu, HEOOXOAMMOM JJI BBITIOIHEHUS YUCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3THYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpAaTh  ONTUMAaJbHYIO  (GOpMy  IPEACTABICHUS
ouonoruueckoi uHbopMaiuu (cxempl, rpadUKH, JAarpaMMbl, TaOJUIbI, PUCYHKH
u ipyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeAcTBa Ipu paboTe ¢
Ouonoruyeckod HHPOpMANMEH: TMPUMEHATh XUMHUYECKHe, (QU3UYecKHe u
MaTeMaTUYeCKHe 3HAKU W CHUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  paclo3HaBaHWS W 3alUTBl  HWH(pOpMAaInH,
nH(OPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OgBianeHue yHUBepCcaJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUAMMN:

1) o0IeHue:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYKaaeMoil Tembl (yMEHHE 3aaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TMpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEICTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIIHH,
YMETh CMATYATh KOH(IUKTHI K BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHSI M B3aWMOJCHCTBUS, ITOHUMATH
HaMEpEHUS IPYTUX JIFOJICH, MPOSBIISATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU PopMe (HopMyaupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTD

MOHUMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaITBHON
paboThI IPH peIIeHUH OMOJIOTHIECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOM 3a/1auH;,

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJI0TO WieHA KOJUICKTUBA,



MPUHUMATh LEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH W
KOOPJUHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICMCTBUH,
pacupenensiaTh pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThI
COBMECTHO paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa U KaXKJOTO YYaCTHHKAa KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

MpeJiaraTb HOBBIE MPOEKThl, OLUECHUBATH WAEH C IIO3ULIHAN HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBISITH TBOPYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUAMM

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B AKU3HEHHBIX U YYCOHBIX CUTYAIUSIX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JICMCTBUAX M MOCTYINKax MO OTHOIIEHHUIO K >KUBOU MPHUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBHYIO JIESTEIbHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa3oBaTEIbHOU
JESATENbHOCTHU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITENIbHO  COCTaBJIATh IUIAH pEHICHUS MPoOJeMbl ¢  y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIlHsIM;

pactIupsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TIPEANOYTCHUH;

JieJaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW DJPYAUIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, MOCTOSHHO TOBBIIIATH CBOM 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIBbHOW  pedueKCMM  KaK  OCO3HaHMS
COBEpIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTaTOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedICKCUU NIl OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHMUS,;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHHS IO UX
CHIKEHUIO;



IIPUHAMATh MOTHBBI W apPryMEHTBhl JPYyTMX IIPM AHAJIW3E pEe3yJIbTATOB
NEATEIIBHOCTH;

3) npuHsTHE CeOs M IPYTUX:

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATbh MOTHBBI W apryMEHThl JPYIMX IIpU aHalIu3€ pe3yJIbTaToOB
NEATEIIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMU JIPYTOro YEJI0BEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmerHble pe3ynpTaThl OocBoeHUs nporpaMMbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyueckue ais yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
peoOpa30BaHUIO 3HAHUM, BUJbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUI B Pa3jMUYHBIX Y4YEOHBIX CUTYyallUsX, a TaKKe B pPEasbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

[TpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOTO mpenmeta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c()OPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMs, O BKIIAJ€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COAEpkKAHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIETKa, OpraHm3M, Meraboiu3M (0OOMEH BEIIECTB MW IPEBpAIlCHHE
DHEPTHH), TOMEOCTa3 (CaMOpETyJISAIUs), YPOBHEBAsT OPTaHU3AIMS )KUBBIX CHCTEM,
CaMOBOCHpOM3BeICHUE (PETIPOAYKITHS), HACICICTBEHHOCTD, HI3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHUE Wu3jarath Ouojorumdeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAasl, IIEHTpajbHas JOrMa MOJICKYJIApHOW Owonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBunoBa) u yueHwust (0 EHTpax MHOTooOpas3us u
NPOMCXOXKICHUS KYJIbTYpHBbIX pactenuii H. . BaBuioBa), onpenensiTh TrpaHHIIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOIaMH HAyYHOI'O MO3HAHUS B OMOJIOrMH: HAOIIOJEHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEAYyEeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYUYECHHBIX



pE3yJbTATOB, MCIOJb30BAaHHBIX HAYYHBIX NOHSATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U
AYKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHMW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBPAIEHUs SHEPIHHM B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOrCHE3);

yMEHUE MPUMEHSTHh MOJYyYCHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHITHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecrieyeHus: Oe30MacHOCTH CBOEro 3JI0pOBbS M 3J0POBbS
OKPY’KaIOIIUX JI0JeH, COOI0IEHUSI HOPM I'PaMOTHOTO TIOBEACHUS B OKPYXKaroIen
IPUPOJIHON cpeje, NMOHMMaHUE HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJNIOTUA Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKUE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKPEIIMBAHKME, CUEIUJIEHHOE HACJEeJI0BaHHUE, COCTABISTh CXEMBI
MOHOTHOPUAHOTO CKpEUIMBAaHUS JJsl MpeicKa3aHUsl HAacJIeJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpPHBbIE M IpakTU4YecKhe padoThl, COOII0IaTh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBATh W HHTEPHPETUPOBATh HH(MOPMALIHIO
OMOJIOTMYECKOTO  COJAEp KAaHMs], BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuallbl), STUYECKUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHWI B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 11
KJjlacce JOJIKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSl ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPA M HAYYHOIO MHUPOBO33PEHMS, O BKIJIAJIE POCCUUCKHX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

YMEHHE pPACKpPBIBATh COJACpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL:
BUJI, TIOMYJISIIIMS, TeHOMOH, IBOIIOIMS, JIBIKYIIHE CHIbI ((DaKTOPBI) SBOIIOIHH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJIOTHYECKHE (HAaKTOPHI,



DKOCUCTEMa, TMPOAYIEHTHl, KOHCYMEHTHI, PEAYIECHTHl, IENMH MUTAHUS,
AKOJIOTHYECKas MUpamMua, OMoreorenos, onocdepa;

yMEHHE Wu3JaraTh OWOJIOTHYEeCKHe Teopuu (dBOMONMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUsS OSBOJIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBoror A. H. CeseprioBa, yuenus o O6uocdepe B. 1. Bepnaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIAJIETh METOJIaMH HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOACHUE U
OMKMCAHHUE >KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MpPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJIBMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXIY HCCIECyeMbIMU BEIUYUHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pe3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATHUHA, TEOPH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKU CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BUIOB, TOIMYJALNNA, TMPOAYIIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHu3Mbl, TMEpeHoca
BEIIECTB W IIOTOKA DHEPrMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCHCTEMAx CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHSATHh MOJYyYECHHbIC 3HAHUS Uil OOBACHEHHS OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUM, IJI NMPUHATHUS NPAKTUYECKUX PEIIEHUM B MOBCEIHEBHOMN
XKU3HU C IeNbl0 obecrieyeHUs O€30MacHOCTH CBOETO 3I0pPOBbS M 30POBbS
OKpY>KarOIIUX JIOACH, COOMI0IEHUST HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIIen
NPUPOIHON cpefe, MOHMMAaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 pPAIIMOHATILHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1a4d, COCTABISATH CXEMbI
TIEpPEeHOCa BEIECTB U SHEPIHU B dKOCUCTeMax (LeMH MUTaHus);

YMEHHUE BBINOJHATh JIA0OpAaTOpHBbIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATH WHOOPMAIUIO
OMOJIOTMYECKOTO  COJAEpIKAaHMs], BKJIIOYAIONIYIO IICEBIOHAYYHBbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeaCcTBa MacCOBOW WH(OPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  MJIOOATbHBIE  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbIE W YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 HH(POPMAIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Konrpoabnbie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsbl
bu6nmoreka LIOK
1 b 2 .
HOMOTIDL KKt Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
p t https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httns://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEEATEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHYHNBOCTH 8 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 P 1
PIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KIIACC

KosnyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka LIOK
1 JBOMOUHORKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl i OKPYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa ¥ SKOJIOTUYECKHE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> CICPRIHOC BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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




HOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bI TO3HAHUS KUBOU MIPUPOJIBI.
[TpakTiueckas padota Ne 1
2 «HMcnonp30BaHue Pa3IUIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YICHUHU
OMOJIOTHYECKUX 00BEKTOB»
3 buosiornyeckue cuctemsl, poLEecCh 1 bubnuorexa [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIN https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH. LOCTAB M CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTrHYECKHe
KaranuzaTtopsl. JJaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIa3bl
WM KaTayasbl)»
b K
7 VYraeBojpl. JIunuas 1 nommorexa [0

https://m.edso00.ru/863e6870



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
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropus u MeTOIbl U3y4EHHUS bubnmorexa [JOK
kieTku. Knetounas Teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHMe HyKapuOTUYECKON KIIETKHU.
JlaGopaTopnas pabora Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax u ux
OTHCaHUE»
bu6mmoreka [IOK
12 O6mer BemecTs Hi MeTACOHSM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHiTes https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
14 HepreTiicciuii 0omen https://m.edso0o.ru/863e7aae
JKu3HeHHBIN UMK KIeTKU. [lenenue
KJIeTkd. Muto3. JlaboparopHast BuGmorexa [OK
15 pabota Ne 3 «Habmronenne Muros3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIKa JTyKa Ha
TOTOBBIX MUKpOTIpenapaTax»
buocunTe3 Oenka. Peakmus bu6mmoreka [IOK
16
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancniumt — buocurtes benka https://m.edsoo.ru/863e796e
18 KonTponbnas pabora "Knerka"



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

19 Hexnerounsie ¢popmbl )KU3HU — bubmumorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
20 ®DopMBbI pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
21 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. ONI010TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnorexa [JOK
22 0.5
«3y4eHune CTpOeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
93 WNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
24 ['eneTnka — Hayka o bubnuoreka [IOK
HacjJaeACTBEHHOCTHU U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEIOBaHUS
25 npu3HaKoB. MoHOTHOpUIHOE brbmmorexa [OK
P ' pr https://m.eds00.ru/863e8878
CKpEIIMBaHKe
UTHOPUIHOE CKPEIIMBaHUE. 3aKOH
26 fllesaBHI::Hfaoro HaI::JII: OBaHWUS bubmorexa HOK
A https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
97 No 5 «M3yuenue pe3ynpbTaToB 05 bubnmorexa [JOK

MOHOTHOPHUIHOTO U TUTHOPUTHOTO
CKpEIIUBaHMS Y APO30(HITBI HA
TOTOBBIX MUKpOIpenapaTax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
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
https://m.edsoo.ru/863e8c60

28 I'enernka mona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIJICHHBIX C TTOJIOM https://m.edso00.ru/863e8c60
M3menunBocTh. HeHacnencrBeHHas
U3MEHYMBOCTh. JlabopaTopHas
pabora Ne 6. Uzyuenue bubnmorexa [JOK

29 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapHUAIIMOHHOTO Psia U
BapHAIMOHHON KPUBOW»

HacnencrBeHHasi ”BMEHUYMBOCTb.

30 JlaGopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHaNMM3 MyTaui y 1po30QpuiIsl HA https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpErnapaTax»

bu6mmoreka [IOK

31 Penernia wenobexa 1 https://m.eds00.ru/863e8d78
PesepBHbIit ypok. O60011€HIE TIO

32 teMe «HacnencTBeHHOCTh 1 1
U3MEHYMBOCTH OPTaHU3MOBY

bu6mmoreka [IOK

33 Cenexuns Kak Hayka i npouece 1 https://m.eds00.ru/863e9214

34 MeToab! M JOCTHIKEHUS CEIIEKIIUU 1 bu6mmoreka [JOK
pacTeHUM U JKUBOTHBIX https://m.eds00.ru/863e9214

35 buorexHoorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 35 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/m Tewa ypoxa Bcero Konrpoapieie  Tpakriieckue u3yyeHHsi o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIbI €€ U3yUEeHHUS 1 bubnmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHs peacTaBIeHUN 1 bubnnorexa [JOK
00 3BOJIOIINN https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MixposBomtors L https://m.edsoo.ru/863e9cle
[Tomynsius Kak 31eMeHTapHast
€MHUIIA BUJA U SBOJIOIIH.
4 JlabopartopHas padora Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB I10
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBHOKy 1€ CUITBI (QIEMEHTapHBIC 1 bubnuoreka [IOK
(bakTopbI) IBOITOIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctecTBeHHbI 0TOOp U €ro (hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaTsl 3BOMIOLNN:
MIPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug0oOpa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHN3Ma | e€
OTHOCHTEIIFHOTO XapaKTepa»
3 Hanpasnenus u nytu 1 bubnnorexa [JOK

MaKpO3BOJIIOINHN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobpaTtumocTs 3BOIIONINN

Uctopus xu3Hu Ha 3emiie 1 METObI

10 n
e€ n3ydeHus
1 ['unoTe3pl MPOUCXOKACHUS KUZHU bubnmorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubnmorexa [JOK
IepuoIam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUI
PacTUTENILHOTO U )KHBOTHOTO MHUPA.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4yeHre HCKOIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUTCKIIUSX »
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHn4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBouToIUs YeoBeKa (aHTpOIoreHes) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuiisl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOr€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMH YBOJIOLUH
YeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnnoreka [JOK
aZanTanuy 4ejIoBeKa https://m.edso0o.ru/863eaea?2
PesepBHelit ypok. O6001IEHNE TTO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHUS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(bakxTopsl

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

AOGuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopddornoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4, «BnusiHME cBeTa Ha pOCT U
pa3BUTHE YSPEHKOB KOJIeyCa»
bu6mmoreka [IOK
23 buotiicciie paxtopu https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckas padbora
24 Ne 2 «ITomcuért niIoTHOCTH 0.5
MOIYJISAIUI Pa3HBIX BHJIOB
pacTeHuin»
o5 Coo0miecTBa OpraHu3MOB — bubmmorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKNE CHCTEMBI bubmuoreka [JOK
(axocucTeMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPAMUBI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CgoiicTBa sxocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bubnnorexa [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

o6uochepsl

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 YenoseuecTBO B Onocdepe 3emin 1
33 CocyliecTBOBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
Peseprubiit ypok. O6001ICHIE TEMBI
34 «Coo00111ecTBa U DKOJIOTUUECKUE 1
CUCTEMBbI»
OBILEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJ/IbTATblI 0CBOCHUSN OCHOBHOM
06p330BaTeHLHOﬁ NnmporpaMMmal CpeaHEro 0611{61"0 06p330BaHI/Iﬂ

ChopmMHupoBaHHOCTh 3HAHUN O MECTe U POJM OUOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosoruy; (pyHKIMOHAIBHON T'PaMOTHOCTH 4YeJOBEKa MJisl pEIHICHUS

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCPKAHUE OHMOJIOTUYECKUX TEPMHHOB U
MOHATHI: YKU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OOMEH BEIECTB U
MpeBpallleHUe DSHEPruH), romMeocTa3 (CaMoperyssnus), YypOBHEBas
OpraHM3aIUs KHUBBIX CHUCTEM, CaMOBOCHPOM3BEJACHUE (PEIPOIYKIHS),

HaCJICACTBCHHOCTh, UBMCHYHNBOCTD, POCT U PA3BUTUC

VYMeHue uznarath OHOJOIMYECKHE TCOPHH (KJIETOYHAs, XpPOMOCOMHAS,
MmyTanuonHas), 3akousl (I'. Mengens, T. Moprana, H.W. Basuiosa) u
yueHust (0 IEHTpaxX MHOr000pasusi M MPOUCXOKICHHS KYIbTYPHBIX
pacrenuii H.W1. BaBuioBa), onpeaensth rpaHUIbl HX TIPUMEHUMOCTH K

JKHUBBIM CHUCTCMaM

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMmenue BJIaACTh MCTOAAMHU HAY4YHOro IIO3HAHHUA B ouooruu
(Ha6J'IIO)IeHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
OopraHu3anus n MMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUIIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCXKIY
HCCIICAYCMBIMH BCIIMYNHAMMH, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ M 3aKOHOB;, YMCHHC

ACJIaTh BBIBOALI HA OCHOBAHUU MMOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BBIIENSATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIIECCOB OOMEHa  BEMIECTB U
MpeBpaIleHNs] DHEPruu B KIETKe, (OTOCHHTE3a, TIACTUYECKOrO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OINIOAOTBOPCHUA, Pa3MHOKCHH, HHIUBUAYAJIbHOT'O PasBUTHUA

opranu3Ma (OHTOreHe3)



VYMmenne MNPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA OGL}ICHGHI/IH
6I/IOJIOFI/I'-ICCKI/IX mponeccoB U ﬂBHeHHﬁ, AJId TIPUHATHUA TMPAKTHYCCKUX
pelIeHUi B MOBCEHEBHOW KU3HHU B LIENSAX o0ecrieueHus: 6€e30MacHOCTH
CBOETO 37I0POBbS U 3JJ0POBBS OKPYKAIOIINX JIOA€H, COOITIOACHHS] HOPM
rpaMOTHOTIO MOBEAEHUS B  OKPYXAKIIEH MNPUPOJHON  Cpene;
IIOHMMAaHUC HCOGXOI[I/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/I)KGHI/II?I
COBpPEMEHHOM OHONOrMU U OUOTEXHOJOTHH [UIsl pallOHAIbHOIO

IpUpPOAOITIOJIb30BAHHA

VYMmenune pemiats 3JIEMCHTApPHBIC I'CHECTHUYCCKUC 3aJa4ud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpCIIMBaHUE, CLCIICHHOE HACJICAOBAHUE, COCTABJIITH
CXCMBI MOHOI' I/I6pI/Il[HOFO CKpCIIMBaHUA JJIsA MMpEaACKa3saHus

HacCJICOAOBAaHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJHATH J1A0OpaTOpHBIE W TPAaKTHYECKHE PaOOTHI,
coOnrofarh MpaBwia Tpu padoTe ¢ Y4eOHBIM U J1a0OPaATOPHBIM

o0opyaOBaHHEM

YMeHue KpUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO
OHMOJIOTMYECKOr0 COJIepPKaHusl, BKIIOYAIONIYIO TICEBAOHAYUHbIC 3HAHUS
u3 paznuyHbix uctouHnkoB (CMMU, Hay4dHO-TIONYJISIpHBIE MaTePHAIIbI);
STHUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEAOBaHUNW B OHOJIOrUH,

MeIUIHe, OMOTEXHOIOI NI

10

YMeHue co3naBaTh COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHMS,
00001m1as 61oI0rnYecKyto HH(POPMAIMIO U3 HECKOIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BaTh MMOHATUNHBIN arrapar OuoJiornu

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbI CpPeIHero o01ero 06pa3oBaHus

CpopMUpPOBAaHHOCTh 3HAHMK O MECTE€ M POJIM OWOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX UM 3apyOeKHBIX YYEHBIX-OMOJOTOB B Pa3BUTHE
ouosorny; (PyHKIIMOHAIIBHOW TPAMOTHOCTH HYEJIOBEKa JIsl PEIICHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKkphiBaTh COACpKaHWE OWOJIOTHYECKUX TEPMUHOB |

MOHATUM. BU]I, NomyJanus, FCHO(I)OHJI, OBOJIIOIMSA, ABUKYIIHUC CHUJIbI




(baxTopsr) HBOJTIOLIUH, MPUCTIOCOOJICHHOCTD OpPTraHU3MOB,
BHI000pa3oBaHue, IKOJIOTHYECKUE (bakTopsI, IKOCUCTEMA,
MPOJTYIICHTHI, KOHCYMEHTBI,  PEAyLEHTHI, Henu  THUTaHWUA,

9KOJIOTHYECKasl MUpaMuia, OMoreoreHo3, ornochepa

VMeHHe u3narath OMOJIOrHYecKUue Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa,  CHHTETHYECKas  TEOPHs  JBOJIONMH),  3aKOHBI U
3akOHOMepHoCTH (3apoxsiiieBoro cxoncrea K.M. bapa, depenoBanus
IJIaBHBIX HanpasiaeHui u nyrtei spontonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompeaensTh ~ TPAHUIBI KX

IIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMHM HAay4YHOTO IIO3HaHUSA B OMOJIOTUU
(HaOirolileHHE W ONHMCAHUE JKUBBIX CHUCTEM, IMPOLECCOB M SIBICHHUH;
OpraHM3alsi W  IpOBEAEHHE OMOJIOIMYECKOI0  JKCIIEPUMEHTA,
BBIIBIDKEHHUE  TUIIOTE3bl;  BBIABIICHHE  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PEe3yJIbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUHM M 3aKOHOB, YMEHHE

ACJIaTh BBIBOABLI HAa OCHOBAHUU IMOJTYYCHHBIX pe?,y.HI)TaTOB)

VYMmenne BBIJACIIATH CYHICCTBCHHBIC IIpHU3HAKHA CTPOCHUMA
OMOJIOrMYECKUX OOBEKTOB: BMJIOB, MOMYJSILMM, HPOIYLEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHMOTeOlEHO30B U  JKOCHCTEM,
0COOEHHOCTH POIIECCOB HACJIEICTBEHHON W3MEHYHUBOCTH,
€CTEeCTBEHHOTO0  0TOOpa, BUI000pa30BaHMs, MPHUCIOCOOIECHHOCTH
OpraHU3MOB, JIEHCTBUS HKOJIOTMUYECKUX (PaKTOPOB Ha OpPraHU3MBI,
MepeHoca BelIeCTB U MOTOKA YHEPTHH B IKOCUCTEMAaX, aHTPOIOTEHHBIX
W3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKUX IIUKJIOB B Onochepe

VYMmenne MPUMCHATH IMMOJIYYCHHBIC 3HAHUA JJIA 00BsICHEHUS
OHOJIOTMYECKHUX mponeccoB ﬂBHGHI/Iﬁ, IJId TIPUHATHUA TMPAKTHYCCKUX
pelIeHnl B OBCETHEBHOM KU3HHU B IIENIAX 00ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbSI M 3JI0POBbSI OKPY>KAIOIIUX JIFOJIEH, COOIOICHUST HOPM
rpaMOTHOTO TMOBEACHUA B  OKPYXKAIOIIEH MPUPOJAHON  Cpene;
IIOHUMAaHUE HGO6X0}II/IMOCTI/I HCIIOJIBb30BaHUA }IOCTI/I)KeHI/Iﬁ

COBpCMCHHOfI OnoJIOrun AJI1 palliOHAJIBHOTO ITPUPOIAOII0JIb30BaHUA

Vmenue pe€miaTtb 3JIECMCHTAPHBIC OHOJIOrHYEeCKHUE 3aJa4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHECPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH J1a0OpaTOpHblE M MpPaKTUYECKHe paboThl,
coOmogaTh mnpaBwia Npu pabore C¢ ydyeOHBIM U J1a0OpaTOPHBIM

obopyioBaHUEM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTUYECKOTO CO/ICPKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

u3 pa3udHbix uctouHnkoB (CMU, HayqHO-TIONMYJISIPHBIC MATePHAIIbI);

? paccMaTpuBaTh ri100aJIbHBIC IKOJIOTHYECKUE poOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 GHOJIOrMYECKYI0 UHOOPMAIIHMIO U3 HECKOJIBLKUX MCTOYHHKOB,

I'paMOTHO HCIIO0JIB30BATH MMOHATUHHBIN alrIapar ouonoruu



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona

1.1

1.2

HpOBepHeMblﬁ 3JIEMEHT COA€CPKaHUuSA
buonorus xax HayKa

buonorus — nayka o xuBoil mpupone. Ponbp Ouonoruun B ¢GopMupOBaHUU

COBPEMEHHOW HAay4HOH KapTHHBI Mupa. CuctemMa OMOJIOrMYecKIX HayK
Mertozapl TO3HAHUS KUBOW MPUPOIBI (HAONIOACHHE, IKCIICPUMEHT, OIMCAHUE,
U3MEpeHue, KiIacCUpUKaAIMsi, MOJCIUPOBAHUE, CTAaTHCTUYECKas o00paboTka

JTAHHBIX )

JKuBnIe cCTEMBI U X opraHnu3anusa

2.1

JXusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosnoruu. CBoMCTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU oOpraHuzanuyd OUMOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYISAINOHHO-BUOBON, IKOCUCTEMHBIH, OrochepHbIi

3.1

3.2

3.3

3.4

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

XUMHYECKHM COCTaB KIJICTKH. XHMMHUYECKHE DIICMCHTBHI: MaKpO3JICMCHTHI,
MHUKPOIJICMCHTHI. Boga wu MHHCPAJIbHBIC BCHICCTBA. cDyHKI_[I/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOT0 Oatanca

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenuMble M 3aMEHHMMBIE AMMHOKHMCIOTBL. AMMHOKHUCIIOTHBIM COCTaB.
VPOBHH CTPYKTYphI OSITKOBOW MOJICKYIbI (epBUYHAS, BTOPUYHAS, TPETHIHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUECKHe CBOWCTBa OenkoB. buoiornueckue
¢GyHKIIUU OEIKOB.

®epMeHTHl — Onosiornyeckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
HneHTp, cyOctpatHas cneuuduuHocTs. Kodepmentsl. Burtamunbsl. OTingus

(bepMeHTOB OT HCOPTraHNYCCKUX KaTaJIn3aTOPOB

VYrieBonsl: MOHOcaxapuabl (IFOK03a, pubo3a W Je30KCUpr003a), TucaxapHibl
(caxapo3a, nakro3a) W moiMcaxapuabl (KpaxMai, TJIMKOTEH, LeJUIII03a).
buonoruueckue GyHKIIUU yriIeBOIOB.

Jlununapl:  TpUraMIEpuIbl,  crepounsl,  pochomumuasl.  'mapodunbHO-
ruapodoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuuu aunuaoB. CpaBHEHHE

YIJICBOJ OB, OCJIKOB U JIMIIU0B KaK HCTOUYHUKOB SHCPTUU

Hyxneunossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crpoenne u ¢Qynkmuu JIHK. Crpoenne u ¢ynkuuum PHK. ATO:
cTpoeHue U QPyHKIUU

3.5

Hwuronorus — Hayka o kierke. Knertounas teopus. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak nenoctHas xuBas cucreMa. OOLIMe NMPU3HAKU KIIETOK: 3aMKHYTast
HapyxHass MeMOpana, moiyekyasl JIHK kak renernueckwii ammapar, cUCTeMa

cuHTe3a Oelka

Tunsl kneTok: 3ykapuoTuyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKOM  KieTku. Kierounas creHka Oakrepuii. CrtpoeHue
AyKapuoTHUecko KieTku. OCHOBHBIE OTJIMYMS PACTUTENILHOM, >KUBOTHOU U

IpUOHOI KIIETKU

3.8

3.9

3.10

4.1

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢bynkium. [Inazmarndeckas memOpana, e€ cBoiicTBa U pynkmu. L{utormaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYecKas CeThb
(BIIC), ammapar T'onmbmku, U30cOMBL [0TyaBTOHOMHBIC OPraHOWJBI KIICTKH:
MUTOXOHAPUH, IIacTuibl. IIpoucxoxaeHue MHUTOXOHIPUM W IUIacTuA. Bumsl
wiactug. HememOpaHHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUA0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: saepHas o00JI0uKa,
KapuoIia3mMa, XpOMaThH, SAPBIIIKO. XPOMOCOMBI

Tpancnoprt BeiecTB B KIETKe

Ku3zHeaesaTenbHOCTh KIETKU

OOMeH BelIecTB, WM MeTaboau3M. AccUMHIALUs (IUIACTHYSCKU OOMEH) |
TUCCUMUITATINS (SHEPreTHYSCKUI OOMEH) — JBE CTOPOHBI €IMHOTO TMpoliecca
MeTabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHbiii. Poip

(bCpMCHTOB B OOMEHeE BCIICCTB U IIPEBPAIICHNUN SHCPTIUHN B KIICTKC

4.2

4.3

®dortocunte3. CBeroBas u TeMHOBas (a3wl PporocuuTesa. Peakiuu doTocunresa.
D¢ddexTuBHOCTh PoTOCHMHTE3a. 3HaUeHHE (OTOCUHTE3a Ui >KU3HM Ha 3emIe.
Bnusnue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHHS] €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHUHU.

XeMocuHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYEHUE XEMOCHHTEe3a s

SKA3HU Ha 3emiie

OHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIeCTB, BBIICICHHE U
aKKyMYyJIUPDOBaHHE OJHEPrUU B KIETKe. OTalbl JHEPreTHUYEeCKOro oOMeHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpoaHOE OKHCIEHHUE, WIH KIETOYHOE

npixaHue. DPGHEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakuuu marpuunoro cuntesa. ['enernyeckas nnpopmanus u JJHK. Peanuzanus

reHeTuyeckol MHdopmanuu B KieTke. ['eHeTHMueckuid KOA W €ro CBOMWCTBA.



Tpanckpunus — marpuunbsiii cunte3 PHK. Tpancnauus — O6uocunres Oernka.

Konuposanue amunokucnot. Ponb pubocom B OnocunTe3e Oenka

4.5

Hexierounsie Gopmbl Ku3HU — BHpYCHL. McTtopusi oTkpbitus Bupycos (/1.U.
WBanoBckwmii). OCOOCHHOCTH CTPOCHHSI W JKU3HEACATCIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KMBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedpumura yenoseka (BUY) — Bo3oyaurens CITN/Ia.

[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

PasMHOXEeHME M MTHAMBUAYAIBHOE Pa3BUTHUE OPraHU3MOB

5.1

5.2

KrneTounslii WK, WIM KU3HCHHBIM IWKI KieTku. MHTepdaza u Mutos.
[Ipoueccel, mporekaromme B uHTepdasze. Permukaius — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL.
JIUMIIONAHBIE U TalJIOUJHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XPOMATHUIBI.
[uronornyeckue OCHOBBI PA3MHOXEHUS W HWHIAUBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craauum murtosa. IIpouneccel, mpoucxopsimue Ha

Pa3HbIX CTAUAX MUTO34. buonornueckuii cMBICT MATO3a

@dopMbl pa3MHOKEHHMsI OpPraHU3MoOB. Oecrojoe U mojoBoe. Buapl Oecrnosoro
pPa3MHOXXEHHUA. JEJIEHUE HaJABOe, IIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. UckyccTBeHHOE

KIIOHHUPOBAHUC OPraHU3MOB, €T0 3HAUCHHUC OJI CCIICKIINU

5.3

5.4

5.5

[TonoBoe pa3zMHOXEHUE, €T0 OTIUYHUS OT OECIIOIOoTO.
Meiio3. Craguum wmeiioza. Ilpoueccsl, mpoucxoisduue Ha CTaausIX Meno3a.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cMbICI U

3HaYEeHNE MeNo03a

I'ameTorenes — mpoiiecc 00pa3oBaHUsI MOJIOBBIX KIETOK Y JKUBOTHBIX. [10J10BbIC
JKeJIe3bl. CEMCHHUKU U AUYHUKU. O6paSOBaHI/Ie nu pa3BI/ITI/I€ ITIOJIOBBIX KJICTOK —
rameT (criepMarTo30us, SUIEKIeTKa) — criepMaToreHes u oorenes. OcoOeHHOCTH

CTPOCHUHA SIAIIEKIIETOK B CIIEpMaTO30U0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

WunuBuayanpHoe — pasButue  (oHTOreHe3).  DMOpHOHAIBbHOE  Pa3BUTHE
(amOpuorenes). Dranbl SMOPHOHATIBHOTO PA3BUTHUS Y MO3BOHOYHBIX )KUBOTHBIX:
npobnenue, racTpynsuus, opraHoreHe3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTIMOPHOHATIBHOTO Pa3BUTHSA: TPsAMOE, HempsiMoe (JIMYMHOYHOE). BimsHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Poct n pazButne pactennii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTHUA

HaCJ'IeJICTBeHHOCTI) 1 USMCHYNBOCTE OPraHU3MOB



6.1

6.2

IIpeamer u 3amaun resetuku. Mcropus pa3sButus reHEeTUKU. Brian poccuiickux
U 3apyOeXHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeToAbl TI'eHETUKU
(rubpugonoruueckuii, LIUTOTE€HETUYECKHUH, MOJICKYJISIPHO-TEHETHYECKHI).
OcHOBHBIE TEHETUYECKUE NOHATHS. ['eHeTHUecKkass CUMBOJIMKA, UCIOIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJEeIOBaHMs IPU3HAKOB, YCTaHOBICHHBIE [. MeHzaenem.
MoHoruOpuaHOE CKpelIMBaHUE. 3aKOH eAMHO0Opa3us THOPHIOB TEPBOTO
nokoyieHus. [IpaBwio TOMUHHpOBAHUS. 3aKOH paCHICIUICHUS TMPU3HAKOB.
I'unoresa yrctoThl ramet. [1oTHOE U HETOIHOE JOMUHUPOBAHHUE.

JluruOpuHoe CKpemmBaHue. 3aKOH HE3aBUCHMOTO HACICIOBAHMS MPHU3HAKOB.
[{uToreHeTYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIee
CKpemuBaHue.  Mcmonp3oBaHWE — AHANU3HUPYIOIMIETO  CKPCIIUBAHHS  JUIS

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HACJIEIOBaHUIO TeHOB. Hapymienuwe creruieHuss TE€HOB B pe3yJsibTare
KpOCCUHroBepa. XpOMOCOMHAasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpeleleHHe Mona. AyTOCOMBI M TIOJOBBIE
xpoMocombl. ['oMorameTHele M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CUCIUICHHBIX C ITIOJIOM

HUsmenunBocTh. Buapl M3MEHUMBOCTH. HEHAcCJIEACTBEHHAs M HaCJICIACTBEHHAs.
Pone  cpenpl B HEHACIENCTBEHHOW  HM3MEHYMBOCTU.  XapPAKTEPUCTHKA
MOAUGUKAITMOHHOW W3MEHUMBOCTU. BapuanMoHHBIN psjg U BapuallMOHHAs
kpuBasi. Hopma peakuumum mpusHaka. KoinyecTBEHHblE M KayeCTBEHHBIE

IMPpHU3HAKHU U UX HOPMaA pCaKIuU. CBoiicTBa MO)IPI(l)PIKElLIPIOHHOfI N3MCHYHNBOCTHU

HacnencrBeHHasi, WM TEeHOTHMIWYECKAs, W3MEHUYHMBOCTh. KoMOHWHaTHUBHAs
W3MEHYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHUBHOM
W3MEHYMBOCTH. MyTallMoHHasT W3MEHYMBOCTh. Kiaccudukanus wmyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHbIE. YacToTa U NpUYMHBI MyTanui. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HacIeACTBeHHON n3MenunBoctu H.W.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETUKHU
YyeJIoBeKa. reHeaJJoTnuecKuid, OJIN3HELIOBELIH, IATOTeHETHYUECKHH,
OMOXMUMHUYECKUH, MOJeKyIsipHO-TeHeTuYecKuil. CoBpeMeHHOe OIpesesieHne
TE€HOTHMA: TTOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomotnpio III[P-ananu3a. HacnencrBeHHble 3a00iieBaHUs 4YeIOBEKAa. T'€HHBIC
Oose3Hn, 0OJIE3HU C HACJIEICTBEHHOW MPEAPACIIONO0KEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbIE MyTanuu. [IpUHIMIOBL 3710pOBOTO



o0pa3a >KU3HHW, JAWArHOCTUKH, MPOMUIAKTHKH ¢ JICYEHUS TEHETHYECKHX
Oone3nell. MeMKO-TeHeTUYECKOe KOHCYJIBTHPOBAaHUE. 3HAYEHUE MEIULIUHCKON

ICHCTUKH B IIPEAOTBPAICHUHN U JICUCHUN I'CHETHYCCKUX 3a00JIeBaHUI YEI0BEKA

CGJ’ICKHI/IH OpPraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apOKIEHUE CENEKUUU U JIOMECTHKAIUS.
Yuenne H.M. BaBumoBa o0 1ieHTpax MPOHUCXOXKACHHS H MHOTI000pa3us
KYJIBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKIACHUS JOMAIIHUX >KUBOTHBIX. CopT,

opo/jia, raMmm

7.2

CoBpeMeHHbIE METOJbI CEJEKIHMU. MacCoBbIi W WHAWBHIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bnmskopoacTBeHHOE
cKkpeuBaHue — HMHOpuAMHr. Yucrtasg nuHus. CKpelMBaHUE YHUCTHIX JIMHHM.
I'etepo3uc, nnu rubpuanas cuia. HeponcTBeHHOE CKpeluBaHUe — ayTOPUIMHT.
Otnanénnas rulOpuauzauuss M e€ ycnexu. VICKycCTBEHHBIM MyTareHe3s U
IIOJIyYEHUE INOJIMILUIOUAOB. JIOCTMIKEHMS CENEeKUMM pPACTEHUM, >XUBOTHBIX H

MUKPOOPIraHu3MOB

7.3

buoTtexHosoruss kak oOTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. TaIlbl
co3nanus pexomOmHaHTHOM JIHK m TpancrenHsix opranusmoB. Kierounas
nkeHepuss.  Knerounele  KyJabTypbl.  MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W 3THuYeckue mpodiembl. MO — reHeTHuecku

MOHH(bHHHpOBaHHbIe OpTaHHU3MbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COAePKAHUA

DBOJIOLMOHHAA OUOJIOT UL

11

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHN.

CeunerensctBa  3BoJonMU.  [lanmeoHTONOrMUYECKHE.  MOCIIEN0BATENIBHOCTD
IIOsABJICHUS BHJIOB B MaJIEOHTOIOTHYECKOM JICTOIMUCH, TICPEXOAHBIC (1)OpMI>I.
buoreorpaduyeckue: cxoactBo u pazauuue (ayH U (Qrop MaTepUKOB H
OCTPOBOB. DMOPHOJIOTUYECKUE. CXOJICTBA U Pa3IndMsi SMOPHOHOB Pa3HbIX BUJOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE. TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyJIMMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKYISIpHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX IMyTeH y Bcex

OpraHu3MOB




1.2

13

OomounonHass teopus Y.  [apBuna. [Ipenmnocbuiku  BO3HUKHOBEHHS
AapBUHM3MA. J[BWKyIMe cuibl 3BOMIOIMK BHIOB 1o JlapBuHy (u30bITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEOMpeesEHHAsS U3MEHYUBOCTD,

0opb0Oa 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN OTOOD)

Cunterndeckas teopus sBomonud (CTD) u  ocHOBHbIE €€ MOJOKCHHS.

MI/IKp03BOJ'II-OI_[I/I${. HOHYJ'IHHI/IH KakK €¢AMHHUIA BHJa U 3BOJIFOLIMH

14

1.5

JBmwxymue cuiabl (pakTopsl) 3BONIOIUK BHIOB B MpHpoje. MyTalnOHHBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. [lomynsiuoHHBIE BOJHBI U Jpeiid
reHoB. M3ossiiiust u Murpamus. EctecTBeHHBI 0TOOp — Hampapistonuii Gaxtop
HBOTIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT,  OpraHU3MOB KakK  pe3yibTarT dBomonuu. [Ipumepsl
MPUCTIOCOOTICHUN y OPraHu3MOB. ApoMOp( 036l M WAMOATATI TAIHH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE ()OPMBI BUI00OpA30BaAHMUS:

reorpaduieckoe, IKOJIOrHIecKoe

MakposBonroriust.  Dopmbl  IBOMIOLMH.  (uIeTHYECKas,  JUBEPreHTHas,

KOHBCPI'CHTHAA, I1apajljICIIbHasd. H606paTI/IMOCTL 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

JloHayuyHble IIPEACTABICHUS O 3apOKIACHMM KU3HH. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie. abuoreHe3 M NaHcIepMus. XHUMHUYECKas
IBOJIIOLMS. DKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM HBOJIIOLMH.
HauanbHble stamel 6uosnorndeckoit spomonuu. I'mnoreza PHK-mupa. IlepBeie

KIJIECTKHU U UX 3BOJJIOLIHA. CDOpMPIpOBaHI/IC OCHOBHBIX I'PYIIIl )KMUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emsie mo spam U nepuojam. Karapxeil. Apxelckas u
npotepo3oiickast 9pbl. [laneosoiickas spa M e€ mnepuoAbl: KeMOpUHCKuUi,
OPIOBUKCKWW, CUIYPUICKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIA, NEPMCKUM.
Me3so30lickas 5pa U €€ epuoabl: TPHACOBBIN, IOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa w €€ mnepuoAbl:  MAJEOrCHOBBIA,  HEOr€HOBBIH,
AQHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIIOLUN PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMopd o3kl Y
pacTeHUl W KUBOTHBIX. IlosiBIeHME, pacuBET M BBIMHUpPAHUE TPYIIl KUBBIX

OpraHu3MOB

Cucrema OpraHMYecKoro Mwupa Kak OTpaxkeHue HIBOMOIUU. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJI0OBCKaA. AHTpOHOJ'IOFI/ISI KaK HaykKa. PazBurue HpeIlCTaBJ'ICHI/Iﬁ 0

IMPOUCXOXKIACHUN YCJIOBCKA. MeTO)II)I HU3YUCHUA AaHTPOIIOICHE3A. CXO)ICTBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CHcTeMaTHUecKoe MOJI0KEHUE YeIOBeKa.
JBwkymue cuibl (pakTopbl) aHTpornorenesa. HacinencTBeHHass H3MEHYMBOCTD M
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, H3TOTOBJICHHE OPYIHUMA

TPY/la, MBILIJICHUE, PEYb

OCHOBHBIE CTaJUWU M BETBU 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenbid, YenoBek npamoxondmuii, YenoBek HeaHaepTaidbCckui, YenoBek
pasyMHbiii. Haxojku HCKOMaeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHUS, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYIUsI

2.6

3.1

Yenoseueckre pacbl. OCHOBHBIC OOJIBIINME pachl: eBporicouaHas (eBpasuiickasi),
HEIrpo-aBCTPAIOUAHAS (’xBaTOpHANbHAS), MOHI'0JIOM/IHAs (azmarcko-
amepuKaHcKkas). YepThl MPUCIIOCOOICHHOCTH TPEICTABUTENCH YEIOBEYECKUX Pac

K YCJIOBUSAM CYHICCTBOBAHMA. EI{I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma
Opranu3Mbl 1 OKpy>Karomias cpeia

OKojorus Kak Hayka. 3ajaud M paslesbl dKOJOTMU. MeToIbl IKOJIOIMYECKUX
UccleIoBaHui. DKosornyeckoe MupoBo33penue. Cpeabl 00UTaHUsI OpraHU3MOB!

BOAHasA, HA3€MHO-BO3AyIIIHAsA, IIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonorudeckne  (axktopel. Krnaccudukamus  3IKOIOTHYECKUX  (PAKTOPOB:
abMoTHYeCKre, OMOTWYCCKHUE W aHTPOIOTEHHBIC. JlecTBHE HKOJIOTHYECKUX

(hakTOpoOB HA OPTAaHU3MBI

3.3

AbuoTtnueckue (akTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[IpucnocoOneHust OpraHu3MOB K  JEHCTBHI0O a0MOTHYECKUX  (DaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIHS,
XHUIIHAYECTBO, MAapasUTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMCHCAM3M,  HEWTpamu3M. 3Ha4YeHHEe  OHOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJI CYHICCTBOBAHUA OPraHu3MOB B ITPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOMyJIAIHH. OcHOBHBIE I1OKa3aTciin
MONYJIAUWA: YHCJICHHOCTH, INNIOTHOCTh, POXIAEMOCThb, CMEPTHOCTbH, IIPUPOCT,

Murpanus. J[MHaMuKa YUCIEHHOCTH IOIYJISILUYU U €€ peryisiuus

COO6IJ_ICCTBa N 3KOJOTI'MYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BHJO0Baf,
NpOCTpaHCTBEHHAas, Tpoduyeckas (mumieas). Buipl-nomunantel. CBs3u B

OHoIEeHO3€E

4.2

OKOJIOTUYECKHE CHUCTEMEI (BKOCI/ICTCMBI) . IlonsTue 00 »23KOCHCTEME U



4.3

6uoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peyleHTbl. KpyroBopoT BemecTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHH 3KOCHCTEMbI. [IWINEBbIE IIEMK H CETH.
OcHOBHBIE TIOKa3aTeld 3KOCHCTEMBI: OuMOMacca, MPOIYKLHs. DKOJOTHUYECKHE
MUPaMHUIBI. TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOHCTBAa SKOCHUCTEM:

YCTOMYUBOCTD, caMOperyJsius, pazsurue. CyKieccus

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJINCTBEHHOT O JIeca.

AHTpPOIIOTE€HHbIE JKOCUCTEMBI. ATpOIKOCUCTEMBI. YpOoskocucTEMBI.
buonornyeckoe 1 X034HCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnooOpasue kak (daktop ycroWumBocTH 3KocucteM. CoxpaHeHHe

OHMOJIOrMYeCcKOro pazHooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Omocdepe. I'panursi, coctaB U CTPyKTypa
ounocdepsl. XKXuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OMOCHEpH Kak
ro0anpHOM AKOCHCTeMbl. JlMHAMHYeCcKOe paBHOBecHE M OOpaTHas CBS3b B
onocdepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYSCKHE IHKIIBI DJIEMEHTOB

(yrnepona, azora). 30HaabHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuectBo B Ouocdepe 3emian. AHTPONOTreHHblE M3MEHEHHs B Ouocdepe.
['moGasibHBIEC YKOJTOTHYECKUE TIPOOIIEMBI.
OcHOBa panMOHAIBHOIO  YNPABJIEHUS MPUPOAHBIMH pPECypcaMH U HX

UCHoJib30BaHue. JloCTHKeHNs: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* buosnorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
[Tox penakuueit [laceunuka B.B. AxkumonepHoe o61ectBo «31aTenbeTBO
«IIpocserienue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u np.;
[Tox penakuueii [Taceunuka B.B. AkimonepHoe o6miectBo «M3aarenbcTBo

«IIpocserenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[Tonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. buonorus. ba3zosslii
ypoBenb. 10 kmacc. Merognueckoe rmocobue, 2019.

ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. buonorus. ba3zoBblit
ypoBeHb. 11 knacc. Metoaudeckoe mocooue, 2019,

buonorust. YMK st crapmieii mkomsl: 10 — 11 kimacesr (PI'OC). MeToaudeckoe

nocooue Jutst yunrtens. bazoseiit yposens.// Enmuzapos A. A., Kainanna M. A.,

2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1.JTaGoparopHsiii mpakTrkyM bronorus 6-11 knace (yaeOHOE JIeKTPOHHOE
u3ganue), PecnyOiukanckuii MyapTuMeana 1eHTp MockBa. PecnyOnnkanckuit
MyJIbTUMENA IEHTpP 2.21eKTpoHHas oubnmmnoreka. [Ipocsemienue.
MynbsTuMenuitHoe yueoHnoe nocodue M Ilpoceemenne MEJ/IMA 3.9#n0c-ieHTp
nucTanmuoHHoro oopaszosanus WWW. Km. ru /education 4. Bombrras
sHImKIoneaus Kupuura u Medoaus (3nexkTpoHHoe yueOHoe n3anue) 5. Anpeca
caiitoB B uTepuere http://edu.1c.ru www.som.sio.ru enrHas KOJUICKIIUS

U poBBIX 00pa3oBaTebHBIX pecypcos: http://school-collection.edu.ru/.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTAOPSY;
WWWw.Nnature.ru - Hay4HbIe HOBOCTH OHojioruu; WWw.herba.msu.ru -
O0otanuveckuii ceppep MI'Y; Www.mnr.gov.ru - caiiT ¢ rocy1apCTBEHHOMN
uHpopmanmeir MUHUCTEPCTBA MPUPOTHBIX pecypcoB PD; www.nrc.edu.ru/est/r4/

- buonornueckas KapTHHa MHUpa.






