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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJIOTHMH TEOPETHUYECKYIO OCHOBY s
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, colepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUST 00 OOIIUX LENAX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHAS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOTo oOrmiecTBa. COrlacHO Ha3BaHHBIM MOJOKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.
[IporpamMma mo Ouonoruu Aa€T MpEINCTaBICHHE O IeNsAX, 00 o0Imel crpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamera «buonorusy, onpenenser 00s13aTeIbHOE IPEIMETHOE COAECPKAHUE, €r0
CTPYKTYPY, pacopelejeHue 10 pas3ieJaM M TeMaM, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh U3YUYECHHS yUeOHOTO Marepuasa ¢ y4éTOM MEXKIPEIMETHBIX
U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKKM 00pa30BaTEIbHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCH.

B nporpamMme mo OMOJOTHH TaKKe YUYUTBHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJbTartaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHHOM
NEeATEeIbHOCTH/YUEOHBIX JEHCTBUM OOydYalomMXCd IO OCBOCHHIO COACpPKAHUSA
OHOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme mno Owuosoruum (10—11 kmaccel, 0a30BbId YPOBEHb) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GbopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOCHHU JKUBBIX CUCTEM PA3HOI0 PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
T€HETHYECKOTr0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUled MNpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKAa Ha COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBUM TSI PEIICHUST OJTHOM M3 aKTyallbHBIX 3a/1ay IMKOJLHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpas mpeanonaraeT GOpPMHUPOBAHHE Y  OOYYAIOIINXCS
CIIOCOOHOCTH aIalTUPOBATHCA K W3MEHEHHSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.



buonorust Ha ypoBHE cpenHero oOiero oOpa3oBaHHs 3aHUMAeT Ba)KHOE MECTO.
Omna obOecrnieunBaetr (GOPMHUPOBAHUE y OOYYAIOIIMXCS MPEICTABICHUNA O HAYYHOU
KapTUHE MUpa, paclmpser U o0000maeT 3HaHUA O >KMBOM Tmpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allUd U 3BOJIIOLUH, CO3TAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOIIEHUS K dKUBOW IIPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJOTHS MUMEET TaKKe JUIS PEIICHHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenue 6MoI0ruu 00ecreurnBaeT yCciuoBus s (OpMHUPOBAHHUS
WHTEJUICKTYabHBIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpPHI, CIOCOOCTBYET WMHTErpaluil OMOJIOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOKEHUS O IpeJHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEIEIICHUs NOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

Ot0op conepkanusi ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHs, 3HAUHUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUYECKo AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW J1J1s1 (pOPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypHupoBaHHE COAEpKaHUS yueOHOro MaTepralia B porpaMme o 0uojaoruu
OCYILIECTBJICHO C Y4€TOM NPUOPUTETHOTO 3HAUYECHHS 3HAHUM 00 OTIMYHTEIbHBIX
OCOOEHHOCTSIX KMBOW TPHUPOIBI, O €€ YPOBHEBON OpraHW3allud U SBOJIOLNMU. B
COOTBETCTBUM C 3THUM B CTPYKType y4eOHOro mnpeamera «buoJIOTHsS» BBIICIEHBI
CIIEIyIOIME COoAepIKaTeIbHble JIMHUM: «brosiorus kak Hayka. MeToJapl Hay4YHOTO
no3Hanus», «Knerka kak Owuonorumyeckas cucreMa», «OpraHusM Kak
ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHU4eCKOro MHpay,
«IBOJIIOLIMS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.
enps nzydyenus yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
OOyYarOIIMMUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpraHu3aluu KUBBIX
CUCTEM PAa3HOr0 paHra M MpuoOpeTEeHUE YMEHUH HCIONb30BaTh ATH 3HAHUS IS
TPaMOTHBIX JEHCTBHI B OTHOIIEHWHW OOBEKTOB >KMBOM TPUPOABI U PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctmxenue e usydeHus yueOnoro npeameta «bruonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTcs PeleHUEM CIIEAYIONNX 3a/1ay:

OCBOEHHUE 00YYaIOIIUMUCS CUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, IpaBWiaX, CIYKalUX OCHOBOW A



dbopMUpOBaHUA TPEACTABIEHUH O €CTECTBEHHO-HAyYHOM KapTHMHE MHpa, O
METOAAaX HAyYHOTO MO3HAHMS, CTPOCHUU, MHOTOO0pa3un U OCOOEHHOCTSIX >KHUBBIX
CHCTEM Pa3HOTO YPOBHS OPraHU3AIlUH, BBIIAIOUIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIIOBAaHMSIX B OMOJIOTHY;

dopmupoBanre y OOydalOUIMXCS [O3HABATEIbHBIX, WHTEIUIEKTYAIBHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MyTSX Pa3sBUTHA B
OMOJIOTUM HAy4YHBIX B3TJISI0B, MIACH W MOAXOJOB K H3YYEHHUIO JKHUBBIX CHCTEM
pa3HOro YpOBHS OpraHU3aIuy;

CTaHOBJICHHE y 00y4arouuxcs o0Iel KyabTyphl, GyHKIIMOHAIHHONW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH M OLICHUBATDH SIBICHUS OKPYKAIOIIEr0 MHUpa KUBOU
IIPUPOJIbI HA OCHOBAHWH 3HAHUH M ONBITA, MOJYYCHHBIX PU U3yUYE€HUU OUOJIOTHH;
dopMupoBaHne 'y OOy4alOUIMXCSi yMEHHMM  WJUTIOCTPUPOBATH  3HAYCHHE
OMOJOTMYECKUX 3HAHUM B MPAKTUYECKON JEATEIHbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUN M arpoONOTEXHOIOTUi;

BOCIUTAHUE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM >KHBOM
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUS ATHUECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHMM JUIs [OBBILIEHUS  YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;
IPUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHMH B IOBCEIHEBHOM >KU3HM JIs
OLIEHKH TTOCJIEICTBUI CBOEH NEATEIHLHOCTH MO0 OTHOIICHHUIO K OKpPY’KaIoIIeH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpegnero obmiero oopasoBanus «buosnorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS OOS3aTeNbHBIM YY€OHBIM MPEAMETOM, BXOJSAIIAM B COCTaB
npeaMeTHoN obmacTi «EcTecTBeHHO-HAYYHBIE TTPEIMETHD.

st m3ydenus: 6wonorud Ha 0a30BOM YpPOBHE CpEIHEro o01iero oOpa3zoBaHUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).

COAEPKAHUE OBYUEHUSA

10 KITIACC

Tema 1. buosorusi Kak Hayka.

buonoruss kak Hayka. CBsi3b OHOJIOTMM C OOIIECCTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTonbl TMO3HAaHUS >KMBOM TPHUPOAbl (HAOIIOJEHUE, HKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kilaccu(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.
Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHMSI JKUBOU TTPUPOIBD .

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:



[TpakTrueckast pabora Ne 1. «Mcnonb3oBaHue pa3IuyHbIX METOOB MPHU U3YUYEHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OmocHCTeM U UX pa3HooOpaszue. YPOBHHM OpraHU3ALMH OUOCHCTEM:
MOJIEKYJISIPDHBIN, KIETOYHBIM, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJSLHOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBIT.

JlemoncTpanum:

Tabmus! u cxeMbl: « OCHOBHBIE TPU3HAKU KU3HUY, «Y POBHU OpPTaHU3ALINN KUBOU
IPUPOJIBIY.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XuMH4YeCKHU COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUII COCTaB KIETKM. XHWMHYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpPAJIbHBIE BEIIECTBA.

@OyHKIMM BOJBI WM MHUHEpPAJIbHBIX BemectB B kierke. [lomnepxkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHE OEIKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHuMble U 3aMEHUMBIE aMHUHOKHCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornuyeckue
(GyHKUIHUU OENKOB.

depMeHTbl — OHoOJIOrHYecKre KaTanu3aTopbl. CTpoeHue QpepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otauuus
(epMEHTOB OT HEOPTraHUYECKHUX KATAIM3aTOPOB.

VYrneBoapl: MOHOcaxapuabl (IJIIOKO3a, pubo3a M J1€30KCMpHO03a), IHUcaxapHibl
(caxaposza, JakTo3a) W moJucaxapunbl (Kpaxmaia, TJIHUKOTEH, IIeJITI003a).
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuael:  Tpurnuuepuabl,  Qoconunuasl,  crepounsl.  [mapodunbHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu gunuaoB. CpaBHeHUe
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie kucnotel: JJHK n PHK. Hykieoruasl — MOHOMEpBI HYKIEMHOBBIX
kucnoT. Ctpoenune u Qynkiuu JIHK. Ctpoenue u dynkunmu PHK. Buast PHK.
AT®: ctpoenuie u GyHKIUH.

[{utonorus — Hayka o kinetke. Kierounas teopus — mpuMep B3auMOJEHUCTBUS UIEH
1 ()aKTOB B HAYYHOM MO3HAHUU. METO/bl U3yUEHUs KIIETKH.

Krnerka kak uenoctHas kuBas cucrema. OOuiMe npu3HaKy KIETOK: 3aMKHYyTas
HapykHas memOpana, monekynbl JIHK kak reHerudeckuil ammapaT, cuctema
CUHTEe3a Oelka.

Tunsl KIETOK: yKapuoTHUecKass M Mpokapuotuieckas. OCOOEHHOCTH CTPOEHUs
mpokapuoTudeckol  kietku. Kietounas  creHka  Oakrepuit.  CTpoeHue
ADYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHON, >KUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAsl CTEHKa, TJIUKOKAJIUKC, HX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u pyHkiuu. [{uTomnasma u eé



opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHIpUM u Tactua. Bunpbl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIIMKA OPraHOUIO0B KJIETKU. BKiltoueHus.

Anapo — perynaropHsiid 1eHTp kieTku. CTpoeHue sjapa: sigepHas 000J0uKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCrIOPT BEUIECTB B KJIETKE.

JlemoncTpanum:

[Toptpersr: A. JleBenryk, P. I'yx, T. IlIBann, M. Illnennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, K. M. bap.

[narpammel: «PacnpeneneHne XMMHYECKUX SJIEMEHTOB B HEXKUBOWU IPUPOIELH,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguueckass TaOiaMIa XUMHYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHune MoyeKybl
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOEHHE >KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHE JJIS IPOBEICHUS
HaOJIIOJICHUM, W3MEpPEeHUM, HSKCIEPUMEHTOB, MHUKPOIpENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 1. «/3ydueHue KaTaIuTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)y.

JlaGoparopHas pabota Ne 2. «3ydeHue CTpoeHUs KJIECTOK PAaCTCHUH, )KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMKUCAHUEY.
Tema 4. /KusHeneATeIbHOCTb KJIECTKH.

OOmeHn BemiecTB, Wid MeTaboMM3M. AccuMmidnus (TUTACTUYECKUT OOMEH)
JTUCCUMUJISIIIUS  (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI €JIMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOGdHBIN U rerepoTpodHsbii. Pons depmeHTOB B
oOMeHe BeIleCTB U MPEeBPAIIEHUN SHEPTUH B KIIETKE.

dotocunte3. CBeroBast U TemMHOBas (a3bl (orocuHTe3a. Peaknuu (porocunresa.
D¢ dexTuBHOCTh POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IJIsl KU3HU Ha 3eMlle.
Bnusitnue ycnoBuii cpenbl Ha  (POTOCHHTE3 UM CHOCOOBI  MOBBIIMICHHUS  €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3Upylole OakTepuu. 3HAUYCHUE XEMOCHUHTE3a s
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTKe. PacimernieHue BemecTB, BBIACICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. O dekTUBHOCTH
HHEPIreTUICCKOr0 OOMEHa.



Peakuuu matpuunoro cuntes3a. I'eneruueckas unpopmanus u JJHK. Peanuzanus
reHeTuyecko wuHdpopmanuu B KieTke. ['eHeTHueckud KO W €ero CBOMCTBA.
Tpanckpuniuss — Matpuunbii cuHTe3 PHK. Tpancmsmus — OGuocuHTe3 Oenka.
Oranbl Tpancuauuu. KoaupoBanue aMHMHOKHUCIIOT. Posib pubocoMm B OMOCHHTE3E
Oenka.

Hexnerounsle ¢Gopmbl Xu3HU — BUPYCHI. Mcropusi oTkpbiTus BupycoB (1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEGHHMSI M JKM3HEHHOTO LHMKJIa BUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3oyautens CIIM/a.
OOpatHass ~ TpaHCKpuIlUMsA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpaum:

[Toptpetsi: H. K. Konsuos, 1. . UBanosckuii, K. A. TuMupsses.

Tabmuubr u cxembl: «Tumnel nutaHus», «Merabonuzmy, «MuUTOXOHAPUNY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarms JJTHK.

O6opynoBanue: wmonenu-anmumkanun «Yasoenne JHK wu  Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIi HUKII, WK )KU3HEHHBIN LUK Ki1eTku. MHTepdasa u mutos. IIponeccsl,
nporekatome B uHTepdasze. Permukanus — peakuus matpuuHoro cunresa JIHK.
Ctpoenue xpomMocoM. XpPOMOCOMHBIA Ha0Op — KapuoTun. JUIiougHeldi u
rariONJIHBI XpOMOCOMHBIE HaOOpbl. XpomaTtuibl. [{uToIOrMYECKHME OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBHOTO Pa3BUTHSI OPTAHU3MOB.

Henenune knetku — muto3. Ctaauu mutosa. [Iponecchl, MpOUCXOAsIINE Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrMYECKN CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

@dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W TMojoBoe. Buawsl OGecmosoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOTIOKJIIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOOTO.

Meito3. Cragum wmeio3a. I[lpoueccel, NpoUCXOAAIIME HA CTaaUsIX MEHO03a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mpoiiecc 00pa3zoBaHUsl MOJIOBBIX KJIETOK Yy *UBOTHBIX. [lonoBbie
JKeJe3bl: CEMEHHUKHA M audHuKA. OOpa3zoBaHME W Pa3BUTHUE TOJIOBBIX KJIETOK —
raMmer (criepmMaTo3ouj, SUIEeKIIeTKa) — criepMaToreHe3 u oBorere3. OcoOeHHOCTH
CTpOEHUS AULEKIETOK U criepMaTo30ua0B. Omnonorsopenue. [lapreHorenes.
NunuBuayanbHOe  pa3BuUTUE  (OHTOrEHE3). DOMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisiiusi, opraHorene3. [loctomOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmuubt u  cxembl: «DopmMbl  pa3sMHOXKEHHSI OpPraHu3MoB», «JIBolHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukamus JTHK», «Mwuto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameTroreHes y MIEKONUTAIOIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MHUKPOCKOTII, MUKpOITpenapaThbl «CrniepMaTo3011bl
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAoIEro», «Kapuokunes B kineTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/leaeHue KIEeTKu», MOJEIb
JTHK, Mmonenb metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

JlabopaTtopHas pabota Ne 3. «HaOmronenne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa
JIyKa Ha TOTOBBIX MUKpONpenapaTaxj.

JlabopaTtopHas pabdota Ne 4. «/3ydeHne CTpOeHHs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpernapaTax».

Tema 6. HacsieACTBEHHOCTh M U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcrtopus pasButusi reHeTUKH. Ponb nuronoruu u
SMOPHOJIOTUM B CTAaHOBJEHUM TEHETUKHU. BKiag poccHiiCKMX U 3apyOeXHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMI,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.
3aKOHOMEpPHOCTM HACJIeIOBaHUsl TPU3HAKOB, ycTaHOBJIeHHble [. MeHaenewm.
MonorubpuiHOe CKpelMBaHUe. 3aKOH €IuHOo00pa3us THOPHUJIOB IIEPBOIO
nokoneHusd. IlpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubOpugHoe cKpelMBaHue. 3aKOH HE3aBHCHMMOTO HACJIEJAOBAHMS MPU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPHUIIHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEE
ckpemuBanue. Mcnonb30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS JJIs1 ONPEICIICHUS
r€HOTHUIIAa OCOOH.

CuernyieHHOe HacienoBaHue mpu3zHakoB. Pabora T. Moprana no cuemnjieHHOMY
HACJICIOBAaHUKD TE€HOB. HapymieHune  clenjeHuss TEeHOB B Pe3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

I'enetnka mnoma. XpOMOCOMHOE OIpeesieHue mona. AyTOCOMBI M TOJIOBBIE
XpoMocOMBI. ['omoramerHele M rereporaMeTHble oOpraHu3Mmbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BuUABl M3MEHUYMBOCTH: HEHACIECICTBEHHAsT W HACJIEACTBEHHAs.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapraoHHbIN psifi ¥ BapualliOHHAsT KpUBasl.



Hopma peakunu npuszHaka. KonnuecTBEHHbIE M Ka4YE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacnenactBeHHasi, wWiM TEHOTHUIMYECKas, HW3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOMHATHUBHOM
U3MEHUYUBOCTU. MyTalmoHHasi "3MeHUYUBOCTh. Kitaccudukaiust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluid. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.
BresanepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

['enetuka uenoBeka. Kapuotun yenoBexka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA!
reHeaJI0TUYECKUM, OJIM3HEIOBBIM, IIMTOr€HETUYECKUH, OMOXHMHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[11P-ananu3a. HacnenctBenuble 3a0ojcBaHUsS 4YEIOBEKA: TICHHBIE OOJIE3HH,
OOJIe3HH C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKY U JICUEHUSI T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.
JlemoncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnupel U cxembl: «K MOHOTHOPUIHOE CKpENIMBAHUE M €r0 IUTOreHETUYeCKas
OCHOBa», «3aKOH pAaCUICIUICHUSI W €ro IUTONCHETUYECKas OCHOBA», «3aKOH
YUCTOTHI TameT», «JlurudpuaHoe ckpemmBaHue», «lluromornueckne OCHOBBI
JUTHOPUAHOTO CKpeluBaHus», «Meio3y», «B3auMoaeicTBue anaeabHbIX TEHOBY,
«l'eHeTHUECKHE KapThl PACTCHUM, >KMBOTHBIX M YeEJIOBEKa», «l'€HeThka mosay,
«3aKOHOMEPHOCTH HACIEAOBaHUS, CIEIUIEHHOIo ¢ moJiom», «KapuoTtursl
YyelioBeKa W KUBOTHBIX», «Buasl wu3menumBoctn», «MonudukanmonHas
U3MEHUYMBOCThY, «HacnemoBanue pesyc-hakTopa», «l'€éHeTHKa TPYII KPOBHY,
«MyTalmoHHas: U3MEHYHUBOCTbBY.

O6opynoBanue:  Mojenu-anIIuKanuu  «MOHOTHOPUIHOE  CKpEIMBAHUE,
«Hemonmnoe nmomuuupoBaHuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompenapaT «Jlpo3odpuna» (HOpma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moCeBHOM.

JlabGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabdora No 5. «M3yueHuwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUAHOTO CKpELIMBaHUs Y AP030(P Uikl Ha TOTOBBIX MUKpOTIpenapaTaxy.
JlaGopartopuas pabota Ne 6. «M3yuenne MoAMpUKAIMOHHONW HW3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia ¥ BAPUALIMOHHON KPUBOM».

Jlabopatopnas pabGora Ne 7. «AHanmu3 MyTanmuii y Apo30(HIIbI Ha TOTOBBIX
MHUKpoOIpenaparax».

[Tpaktrueckast pabota Ne 2. «CocTaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.
Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa v IpoLecc. 3apoxkKACHUE CENEKIIUU U TOMECTUKALIMS. Y YeHUE
H. . BaBwioBa 0 1eHTpax NPOUCXOXKIEHUS M MHOTO00pa3usi KyJbTYPHBIX



pactenuil. LleHTphl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHbIX. CopT, mMmopoaa,
LITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBbIii M WHAMBUIYAJIbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OILIEHKa SKCTepbepa. bIM3KOpOICTBEHHOE
cKkpeniuBanue — HMHOpuAMHT. Ywucras nuHusa. CKpeliuBaHUE YHUCTHIX JIMHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MOJyYCHUE TOJMUILIONAOB. JIOCTHKEHHS CENEKIMW PACTCHHWM, >XKUBOTHBIX U
MHKPOOPTAHU3MOB.

BbHOTEeXHOJIOTHS KaK OTpaciib MPOU3BOACTBA. | eHHAsI MHXKEHepUs. DTalbl CO3JaHus
pexomOunanTHoi JIHK u TpaHcreHHpix opranu3moB. KieTouHass HMHXKeHEpUS.

Knerounble  KynbTypbl.  MHKpPOKIOHAIBHOE  pPa3MHOXKEHUE  PACTEHUH.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue W dTtudyeckue  npoosnembl. MO - reHeTruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpetsi: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. lIBaHOB.
Tabmuubl u cxembl: kKapTa «LleHTppl NPOUCXOKIACHUS W MHOTO00paszus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padoter akagemuka M. ®@. liBaHoBay,
«Ilomumnongusa», «OObEKTHl OuOTEXHONOTUW», «KieTouHble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U mepeHOC TEHOB, XPOMOCOM).
O6opynoBaHue: MYJSDKM TUIOJIOB U KOPHEIUIOJOB JIUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.
JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHXKEHUS CEJIEKIIMU PACTEHUN M KUBOTHBIX
(Ha CEeNeKIIMOHHYIO CTaHIINIO, TNIEMEHHYIO (pepMy, COPTOUCTIHITATEIbHBIN YYaCTOK,
B TEIUIMYHOE XO34WUCTBO, JaOOpPaTOPUI0 arpoOyHUBEPCUTETA WJIM HAYYHOTO
HEHTPA)».

11 KIIACC

Tema 1. DBoIOLIMOHHANA OHOJIOTHS.

[Ipennochulku BOSHUKHOBEHUS SBOJIOIMOHHON TEOPUU. DBOIIOILMOHHAS TEOPHUS U
e€ MecTo B Onosioruu. BiusHue 3BOIIOIMOHHON TE€OPUU HA pa3BUTHE OMOJIOTUM U
JIPYTUX HayK.

CBuIETCIBCTBA  DBOJIOIHUU. ITameonToIorNUecKue: IIOCJICIOBATEIBHOCTD
MOSIBJICHUSI BHJOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuuue GpayH u GJjop MaTepUKOB U OCTPOBOB.
DMOpHOJIOTHYECKHEe: CXOACTBA MW  pa3auuus SMOpPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJOTHYHbIC,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH Yy BCex
OpPTraHU3MOB.



OpomounoHHas Teopus Y. /lapBuHa. [Ipeanocsiku BO3HUKHOBEHUS 1TapBUHUA3MA.
JIBYKyIIIME CUITbI SBOJIIOIMU BUIOB 1O J[apBHUHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPaHMYEHHOCTH PECYpCOB, HeompeneiaEHHass HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunreruueckas Teopus 3Bostoruu (CTD) u e€ OCHOBHBIE TOJIOKEHHUS.
MukposBosronus. [Tonmynsnus kak eIMHUIA BUIA W 3BOJIFOLUU.

JIBrkymue cuibl ((akTopbl) 3BOJIOINMU BHJIOB B Mpupoje. MyTallmoHHBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U JIPEd
reHoB. M3oanus 1 Murpanus.

EctectBennblii  oTtO0Op — HampaBmstiomuii  ¢akrop sBomouuud.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh  OpPraHU3MOB  Kak  pe3ysbTar  3Bojirouuu. IIpumepsl
IIPUCHOCOOJIEHUI Yy OpraHu3MoB. ApoMOp(03bl U HINO0AJANTALUH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (HOpPMBI BUI000pA30BAHMUS:
reorpauyeckoe, IKOJIOTHYECKOE.

Makpossomonist.  @opMbl  3BOIMIOLMHU:  (QUIETHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxxaeHne OT HeCHEeUaIu3upOBaHHBIX HpeakoB. [Iporpeccupyronas
crnenuanu3anus. AqanTuBHas paguarus.

JlemoncTpanum:

[Hoptpersr: K. JIunnen, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromiep, A. H. CeBeprios.

Tabmuupbl U cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emie», «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyluecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB PACTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtamnuoHnHas
U3MEHYUBOCTB», «Apomopdosbl», «Mamoamantamumn», «OOwas aereHepaunus,
«/IBmxymue cuibel 3Boiouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecTBoBaHue», «lIpucmoco6iIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000PAa30BAHUE.
ObopynoBaHue: KOJJIEKLHS HACEKOMBIX C PA3NIMYHBIMU THIIAMH OKPACKH, HAOOP
IUIOAOB M ceMsH, Koiiekuus «l[lpumepsl 3alMTHBIX MPUCIOCOOJICHUN Yy
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUS 3BOJIOLMHU», 00bEMHAs MOJENb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KOJeKus «PopMbl COXPAaHHOCTH UCKOMAEMBbIX
JKUBOTHBIX M PACTEHUI», MOJieNb anmuinkausa «llepexkpéct xpomocom», BlaKHbIE
npenapatel «Pa3zButne Hacekomoro», «Pa3zBuTue JSATYIIKW», MHKpPOIIpENapar
«JIpozoduiay (Hopma, MmyTanuu (OPMbI KPBUIBEB U OKPACKH TEJIA).
JlabopaTopHbie U MpaKTUYECKHE PadoOThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHue BHUIOB TIO MOPQOIOTHUESCKOMY
KPUTEPUIO».

JlabopaTtopuas pabora Ne 2. «Onucanue MpUCTIOCOOJIEHHOCTH OpTraHu3Ma M €€
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.



JloHayyHble TPEACTaBICHHUS O 3apOXKICHMHM >KU3HHW. HayuHbple ruUnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ouosormyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE IPOTOKJIETKH. lIlepBble KIETKM W KX DBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiue mo 3paM u nepuonaMm. Karapxei. Apxelckas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3so301ckas 3pa u €€ Nepruobl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3o1ickas 3pa u €€ nepruopl: MaleOr€HOBbIN, HEOT€HOBBI, AHTPOIIOT€HOBBIM.
XapakTepucTuka KiuMara M TeoJIOTMYEeCKuX mpoueccoB. (OCHOBHBIE ATarbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPTraHU3MOB.
Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3BoMonMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YENOBEKAa. AHTPOIOJNOTMA Kak Hayka. Pa3BuTue mnpeAcTaBICHUN O
IIPOUCXOXKJICHUH 4YeloBeKa. Meroasl HM3ydeHHsl aHTpororesesa. CXoAcTBa H
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.
JBrxymue cuiibl (paktopsl) aHTponorenesa. HacnencrBeHHass M3BMEHUMBOCTh U
€CTeCTBEHHbII 0TOOp. OOHIECTBEHHBI 00pa3 >KWU3HHU, H3TOTOBJICHUE OPYAH
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DSBOJIIOLMN YEJIOBEKA: ABCTPAJONMUTEKH, YeloBek
ymeneli, YenoBek mnpsaMoxonmdammnii, YenoBek Heanaepranbckuii, UYenosek
pa3ymHblil. Haxoaku HCKONaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIaCcThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoseueckre packl. OCHOBHBIE OOJBIIME pachkl: €BporieouiHas (eBpasuiickas),
HErpO-aBCTPAIOUTHAS (?KBaTOpHANIbHAS ), MOHTOJIOUAHAS (a3uarcko-
amepuKaHckas). YepTsl IpUCIIOCOOIEHHOCTH MPEICTaBUTENIEH YEIIOBEUECKUX pac K
YCIIOBHSIM CyLIECTBOBaHUs. EqUHCTBO yenoBedyeckux pac. Kputuka pacusma.
JdeMoHCTpPaUu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.
Tabmumer m  cxembl: «BosuumknoBenme ConHedHOM cHCTEMBI», «Pa3Burne
opraHnyeckoro wmupa», «PacturenpHas xierka», <OKuMBOTHas  KJIETKay,
«IIpokapuornueckass kierka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHUPa,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue paco».

ObopynoBanue: myisiku «lIpoucxoxaenue 4yenoBeka» (OIOCTHI aBCTPATIOMUTEKA,
MUTEKAHTPOTIa, HEaHJepTalblla, KPOMAaHBOHIIA), CIENKH WU H300paKEHUST
KaMEHHBIX OPYJIWU TEPBOOBITHOTO YeIOBEKa (KaMHU-YOIIEPhl, pyOuia, ckpedia),
reOXPOHOJIOTHYECKass Tabyuia, KOUieKiuss «DopMbl COXpaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTCHUIN».



JlabopaTtopHble M mpakTHYecKHe padoThI:

[Ipaktuueckass padora Ne 1. «M3yyeHue HCKOMAEMBIX OCTATKOB pPACTEHUH U
YKABOTHBIX B KOJJICKIIUSX).

OKcKypeusi «DBOJIOIMS OpPraHMYEecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl M OKpYysKaoLias cpeaa.

OKoJlorusl Kak HayKa. 3aJayd M pa3lielibl SKOJOTMU. METOIbl 3KOJOTMYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0uTaHUs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, ITOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue  Qaktopel. Kmaccudukammss — sxomormdeckux — (aKkTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(bhaKTOpOB Ha OPTAaHU3MBI.

AOGuoTtnueckue (HaKTOphl: CBET, TEeMIeparypa, BIaXHOCTh. doTonepuoansm.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue ¢akropel. Buabsl OMOTHYECKHMX B3aMMOICHCTBHM: KOHKYpEHLUS,
XMIIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUUECTBO). AMEHCAIU3M, HEUTPAJIU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYIIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH NOMyIsiquu. OCHOBHBIE MTOKA3aTeNN MOMYJISALNH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPALIUSL.
JlnHaMyKa YMCIEHHOCTH MOMYJIALNYA U €€ PErysus.

JlemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpel m cxembl: kapra «llpuponueie 30HbI 3emnm», «Cpeabl oOWUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU UHPY30pun-Tyhpenbkmny», «[lumessie nenm».
JlaGopaTopHblie 1 NpakTHYeCKUe padoThI:

Jlabopatopnas pabora No 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTopuas pabGora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Ipaktuueckass padora Ne 2. «lloncyér MIOTHOCTHM MOMYJISUMN pa3HBIX BUIOB

pacTeHu».
Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypsl OuoOlEHO3a: BUIOBaS,

MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
ouoneHose.

Okonoruueckne  cuctembl  (d9kocucteMbl). [lonatue 00 dJKocucTeME U
ouoreoneHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPTHU B SKOCHCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCUCTEMBI. [lWieBble 1€ U CETH.
OcHOBHBIE TIOKA3aTeTW HKOCHUCTEMBI: OMoMmacca, MPOAYKIUS. DKOJIOTHYECKHE



OUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWMHOTO WU
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpO0osKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (aktop ycroWuuBocTH dKocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Oumocdepe. ['panunpl, coctaB u CTPyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W OOpaTHasi CBsA3b B
onocdepe.

KpyroBopoTbl BemecTB W OHMOTCOXMMHUYECKHE ILHKIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emiu. AHTPOIOTEHHbIE W3MEHEHUA B Ouocgepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOITIEMBI.

CocyuiecTBoBaHHE TPUPOJIBI U yesoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usl Kak
OCHOBa ycToiumBocTH Ouocdeppl. OcCHOBa palMOHAIBHOIO  YIPABICHUS
IPUPOJIHBIMHU PECYPCAMM U MX UCHOJb30BaHUE. [locTrxkeHUs: OMOJIOTUU U OXpaHa
HIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupr u cxemsl: «[lumesBble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAasT NUPAMHUAAY,
«buocdepa u genoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMaA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IIpuUpoAy», «BaxHelme HCTOYHHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIasi coCTaBisIOMIAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIH dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».
O6opynoBanue: Mojelb-amuIuKaus «TunuyHbie  OMOILIEHO3b», TepOapuit
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKuun «buonenos», «Bpenurenn BaxxHeUmmx
CENIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp», TepOapuil W KOJJICKIIMU pACTeHHA U
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM JKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpachnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.

[NIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA  [TPOI'PAMMBI 110
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHET'O  OBIIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHnaBiauBaroTcs TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHSI
OOyYarOMIMMHUCSL MPOTPAMM CpeIHEero oOmero oOpa3oBaHUS: JUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHHS IpeaMera «buojorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPE/ENICHHI0, HajJu4yhe MOTHBaUUU K OOy4YeHHI0  OHOJIOoTruH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUM JIMYHOCTHU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTHUYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIONIUXCS PYKOBOICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYECKOro  00pa3oBaHWs, HAJIMYME SKOJOTMYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS Ipeamera «bHoJoTHs» [IOCTUralrTCsS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIHMHM JIMYHOCTH, MAaTPUOTU3MA,
YBaKECHUS K 3aKOHY U IMPABOIOPANIKY, YEIIOBEKY TPy/Ja U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepanuu, Tpupoae u
OKpYXKaIoUIEH cpeie.

JInyHOCTHBIE pPE3ynbTaThl OCBOCHUS Y4eOHOTO mnpeaMera «buonorus» I0HKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOyYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMU OOYYaIoIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, YBaAXKCHHUE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, pEIICHUHM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEACNISITh COOCTBEHHYIO TO3MIIMIO MO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHSITH €€;

YMEHUE YYUTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOT'O BBHITIOJHEHUS yUEOHBIX,
MO3HABATENbHBIX W HCCIEI0BATEIbCKUX 3a/a4, YBAXKUTEIBHOTO OTHOUIIEHUS K



MHEHHUIO OIIMOHEHTOB MPU OOCYKIECHUU CIIOPHBIX BOMPOCOB OHOJOTHYECKOTO
CoJIep KaHus;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh POCCUUCKONM TpaXAaHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapoOJ1y, YyBCTBa OTBETCTBEHHOCTH nepes; PoauHoM, ropaoctu
3a CBOM Kpal, cBol0 PomauHy, CBOM S3bIK M KyJbTYpY, HPOLUIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJIBLHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHONIEHUE K MNPUPOJHOMY HACIEAUI0 U TMAMSTHUKAM MPUPOJbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;
CIIOCOOHOCTh OIICHWBATH BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE W PA3BHUTHE
OMOJIOTMY, TTOHUMAHMS 3HA4YCHUsT OWOJOTMHU B TO3HAHUU 3aKOHOB MPUPOJBI, B
YKU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOexAEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3ammre (OreyecTsa,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAITIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUMUBOTO OYIyIIErO;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAMUTEISAM, CO3IaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu HaponoB Poccuu;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOYas O3CTETUKY ObITa, HAYyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;
FOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢u3nyeckoro BOCHHUTAHUS, (POPMHUPOBAHUA KYJbTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJayuns:

MOHMMAaHUE U pean3allyds 3JI0POBOTO M OE€30IacHOro obOpasza KU3HU (370pOBOC
MUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX MpPaBUI U HOPM, cOajlaHCUPOBAHHBIN
peXUM 3aHATUA U OTAbIXA, pEryiisipHas (u3nMyeckas aKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UUECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAaHHUE LIEHHOCTH MPaBWJl UHAUBUIYATHHOTO U KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBbIO U KU3HU JIFOCH;

OCO3HAHHWE TOCIEACTBUH W HENPHUATHS BPEAHBIX TMPUBBIYEK (YyHOTPEOIICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0IIO0HE;



FOTOBHOCTh K AaKTHMBHOM JESITEIbHOCTU TEXHOJIOTMUECKOM U COIMaJIbHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHMIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

HHTEpeC K pa3audyHbiM cdepaM MNpodhecCHOHAIBHON NEeSATEIBbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieid mpodeccu W Pear30BHIBATH
COOCTBEHHBIE KU3HEHHBIC IIAHbI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTKEHUU
BCEM KU3HHU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e71ecO00pa3HOEe OTHOILIECHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYJIbTYpPhl: NPUOOPETEHHE  OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaIOIIEH Cpeibl;

OCO3HAHHUE TJIOOAJTBHOTO XapakKTepa OJKOJOTHMYECKHUX TMpoOJieM U TyTer ux

pelieHus;
CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJIOTHH 3HAHUS U
YyMEHUST  OpU  pEHIeHuH  MpoOJieM,  CBSA3aHHBIX C  palMOHAIbHBIM

OPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  MpaBUJ  TMOBEIEHUS B IPUPOJE,
HaIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCUCTEM, OHOChepbI);

AKTUBHOE HENPUATHE ACHUCTBHM, NMPUHOCAIINX BpEH OKPYKAIOUIEH NPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJIOTMUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JENCTBUI U IPEAOTBPAILATH UX;

HaJMYue pPAa3BUTOrO0 SKOJOTMYECKOIO MBIIUICHUS, JKOJIOTMYECKONW KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAyKU U OOLIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JAMAJIOre KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;
COBEPLICHCTBOBAHUE S3BIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHWe crhenudUKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poJiu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKalolleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeOBEeKa U
oOIIEeCTBa, B MMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUHU MpodsieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOW IMBHJIM3ALIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pPEecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBa, MOKMCKA MyTel BbIXOJAa U3 II00ANBHBIX HKOJIOTMYECKUX MPOOIeM U
o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHIO,  pAlMOHAJIHLHOMY



UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyY€HUH OWMOJIOTUYECKUX 3HAHHWM B IEJSX MOBBIIICHUS
o0miell KyJbTypbl, €CTECTBEHHO-HAyYHONM TI'PaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIMOHABHONH TPaMOTHOCTH OOydarommxcs, (GOpMHPYEeMOl MNpH H3YYCHUU
OHOJIOTHH,

NOHUMAaHHUE CYIIHOCTH METOJOB IIO3HAHMs, HCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUIN OKPYKAIOIIETO MUPAa M MPOUCXOSAIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAaydHbIX (AKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh  CaMOCTOSITENIPHO ~ HCIOJBb30BaTh OWOJIOTMYECKUE 3HAHUA IS
peleHust Ipo6sieM B peaabHbIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHME LEHHOCTH HAYYHOW JEeATENbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;
TOTOBHOCTh U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMO00pa30BaHMUIO,
K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUNW 1O OHMOJOTMHM B COOTBETCTBUM C
KU3HEHHBIMU [TOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbBIE PEe3yNbTaThl OCBOEHUS Yy4eOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMIOJIeHWe,  HW3MEpPEHUe,  OKCIEPUMEHT U JPYTHuX),
yHUBEpCaIbHbIC Y4yeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMATIBHOM KOMIETEHIIMHM OOYYalolIUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIH30BATh OCBOCHHBIC MEXIUCITUTIIIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCaJlbHble yuyeOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpeaMeTHbIE  Pe3yNbTaThl OCBOCHHUS MPOTPaMMBl  CPEIHETro  00IIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBgiiaieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENTLHO (OPMYITUPOBATh M aKTyaJU3WPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

WCITOJIB30BATh MPU OCBOCHHH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUS, KiaccUpUKauu, O0OOOIICHMS), pPaCKPhIBaTh CMBICI
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSATHUSIMH );



ONPENENATH LN AEATENbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUN UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IOCTABIEHHBIMHU LIEJISAMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUSA IJisi OOBSCHEHUs (PAKTOB W SIBICHUUN
YKWBOW MPUPOBI;

CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
BBIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPacCMaTPUBAEMBIX SIBJICHUSX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJICTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBSI3e M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;

pa3palaTeiBaTh IUJIaH pEIICHUS MPoOJeMbl ¢ YYETOM aHalu3a HUMEIONINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AESATEIBHOCTh, OLEHHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBITIOJIHATH PA0OTy B YCJIOBHSX PEaTbHOT0, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJICTh HABbIKAMU Y4YEOHO-MCCIIEAOBATENLCKOW M MPOEKTHOM JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

WCITIOJI30BATh PA3JIMYHbBIE BUJIbI I€ATEILHOCTH 1O MOTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPHpPETalnU, MPeoOPa30BAHUIO U MTPUMEHEHUIO B yUEOHBIX CUTyalUsiX, B TOM
YHUCJIe MPU CO3JaHUU YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAyYHBIA THUIl MBIIUICHUS, BIAJACTh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh ©  (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEILHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTYaJIU3UPOBATh 3a]1a4y, BBIJIBUTaTh
TUNOTE3y €€ pElIeHusl, HaxOAWThb AapryMEHThl JUIsl JIOKa3aTelibCTBa CBOUX
YTBEPKIAECHUM, 3a1aBaTh MAPAMETPHI U KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBaTh MOJYYCHHbIE B XOJAE PELICHUs 33Ja4d pe3yibTaThl, KPUTHUECKH
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX;
JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;
OCYUIECTBJISTh LIEJICHANIPABICHHBIA IOUCK TIEPEeHOCa CPEIACTB M CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TMEpPEHOCUTh 3HAHUS B T[IO3HABATEJIbHYIO M MPAKTHYECKYIO0 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJIEH, IMpe/iaratb OPUTHHAIbHBIE MOAXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:



OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHUKAX HHPOpMAIMHU (TEKCTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIM3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTH;

bopMyIMpOBaTh 3alPOCHl U MPUMEHSThH PA3IMYHbIC METObI MPU IMOUCKE U OTOOpE
Ounonornyeckor nHGopMaIu, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YYeOHbIX 3aa4;
npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(OPMAILMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAaHUS Pa3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOUPATh ONTHUMANIbHYIO (DOPMY MIpECTaBICHUS OMOIOTUYECKOM
uHbopMaIuu (cxembl, TpaduKu, AUArpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOe);
UCIIONIb30BaTh HAYYHBIN SI3bIK B KQUe€CTBE CPEACTBA MPHU paboTe ¢ OMOIOTHYECKON
uH(popMaIue: NPUMEHITh XUMUYECKUe, PU3NUECKHEe U MaTeMaTU4YEeCKUEe 3HAKU U
CUMBOJIBI,  (opMynbl, aOOpeBHATypy, HOMEHKJIATypy, HCIOJb30BaTh MU
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS M 3alUThl MHGOpMAIMK, UHHOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJiaeHne yHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

1) o0mmenne:

OCYULIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATH B
JMajore WIM JUCKYCCHMU TO CYHIECTBY OOCYyXKJaeMod Tembl (YyMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEIIBHO BBINIOJHEHUS MpearaeMon
3aJlayd, YUUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIHMX yYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOajbHbIE CpeICTBA  OOIIEHWS, MOHMMaTh 3HAYEHUE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYallUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJA/JETh pPa3IMYHbIMM CcHoco0aMu OOILIEHUS W B3aUMOJCHCTBUS, IOHHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITeJIbHOCTh:

NOHUMAaTh M MHCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBYSI MPU PEIICHUH YUeOHOM 3a/1auu;
BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEUCTBUH C Yy4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

IPUHUMATh LEJIU COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh U KOOPJINHUPOBATH
JIEVUCTBUS IO €€ NOCTHMIKEHHIO: COCTABJIATH IUIAH JICMCTBUN, PACIIPEACIISATh POJIH C
y4€TOM MHEHUN yYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOM pabOTHI;
OLIEHMBATh KaueCTBO CBOETO BKJIaJa M Ka)XJOro y4aCTHMKA KOMAaHIbl B OOLIMii
pe3yabTaT 1o pa3pabOoTaHHBIM KPUTEPHSIM;



npejiaraTb  HOBBIE IPOEKTHI, OIEHUWBATh HUJEU C TMO3ULIUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TOBUTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCII0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUISl BBISIBJICHUS NPOOJIEM M MX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsIX;

BBEIOMPATHh HA OCHOBE OMOJIOTHYECKUX 3HAHUM IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JEUCTBUSIX M TMOCTYNKAax IO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY
3JI0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITH  MO3HABATEIBHYIO JCATEIBHOCTh, BBISABISATH
poOJIeMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTaBIISATh IUJIAH PEIIEHUs MPOOJEeMbl ¢ y4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peuIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO M TPOSIBJICHUIO IIMPOKON IPYIUIIUU B Pa3HBIX
00JacTsAX 3HAHMM, OCTOSIHHO IMOBBIIATH CBOM OOpPa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiIM, BHOCHTh KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HABBIKAMHU IO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJIbTaTOB U OCHOBAHWUIA,
UCIIOJIb30BaTh MPUEMBI pedieKCHu [JIsi OIEHKH CUTYyallid, BbBIOOpa BEpPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUSI 10 UX CHUKEHHUIO;
NpUHAMAaTh MOTHUBBI M apPryMEHThl JPYTrMX T[pU aHaIU3€ pe3yJbTaTOB
JeATEIIbHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI M apryMEHThl JPYrUX TMpU aHaJIU3e Pe3yJbTaTOB
JeATEIIbHOCTH;

MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Guonornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue s ydeObHoro mnpeamera «buonorusy»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHM 1O OCBOCHHIO, HHTEPIIPETAIIUU U



peo0pa30BaHUI0 3HAHWM, BUBI JACSITEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHbIX YYEOHBIX CHUTYallUsX, & TAKKE B pealbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHble pe3ynbTaThl OCBOEHUsA YyueOHoro mnpenvera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJIM OUOJOTMU B CHUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacCKpbIBaTh COJEpKaHUE OMOJOTMYECKUX TEPMUHOB M MOHATHM: JKU3Hb,
KJIETKa, OpraHu3M, MmeTabonu3m (0OMEH BEUIECTB U MpEeBpalleHHE JHEPIHH),
roMeocTas (CaMmOperyJsiiusi), YypOBHEBas OpraHu3alus O KUBBIX  CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE wu3JaraTh OuoJjoruyeckue Teopun  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V. BaBuiioBa) u ydenus (0 meHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTe rpaHULbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIAJIETh METOJIAMHU HAy4YHOTO IO3HaHUS B OHMOJIOTMH: HAONIOACHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBIICHWM, OpraHu3aiusi U MpOBEJACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBM)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYECHHBIX
pEe3yJIbTAaTOB, UCIOJIL30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeTIaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKK BHPYCOB, KIETOK MPOKAPHUOT U
9YKapHuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHAa BEIECTB M MPEBPAICHUSI SHEPTUU B KJIETKEe, (POTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TIPUMEHSTH TMOJYyUYCHHBbIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOLIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpejie, TMOHMMAaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHUI VIS palMOHATILHOTO
MPUPOJIONIOIb30BAHUS;

yMEHHUE peliaTh JIEMEHTAPHBIC TeHETHYECKUE 3a7a4d HA MOHO- M JUTHOPHUIHOE
CKpelIMBaHue, CIEIVICHHOE HACIeIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEILMBaHUs JJIsl TPEACKAa3aHUsI HACJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;
YMEHUE BBIMOJIHATH JTA0OPATOPHBIE U MPAaKTUUECKHe paboThl, COOI0IATh MpaBHIia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;



YMEHHE  KPUTUYECKHM  OLIEHMBATb W  HUHTEPNPETHUPOBaThH  UHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMALIUIO U3  HECKOJbKUX HMCTOYHUKOB, TIPAMOTHO
UCIT0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHble pe3ysbTaThl OCBOEHUSI YyueOHoro mnpeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE U POJM OHOJOTHMH B CHUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PpaCKphIBaTh COJIEpXKaHUE OUOJIOIMUECKUX TEPMHUHOB U MOHITHNA: BHI,
HOMYJISALMS, T€HO(POH[, H3BOJIOLUSA, ABIXKYIIME CHUIIbl ((aKTOpbl) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTbl, LENU [UTaHUS,
HKOJIOTHYECKasl MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaraTh OMOJIOTMYEecKHEe TeopuH (3BoJrouroHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHsI 3BOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoxctBa K. M. bapa, uepenoBanus riaBHBIX HAIPABJICHUN U ITyTEH 3BOJIIOLNA A.
H. CesepiioBa, yuenust o ouocepe B. 1. BepHajickoro), onpeaensiTe rpaHUIlbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHUE BIJIAJIETh METOJIAMHU HAy4YHOTO IO3HaHUS B OHMOJIOTMH: HAONIOACHHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB M SBJICHWI, OpraHu3alys U IPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OLEHO30B U
HPKOCUCTEM, OCOOEHHOCTHM  IMPOLIECCOB:  HACJIEACTBEHHOW  HM3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, NPUCIOCOOJIEHHOCTH OPraHU3MOB,
JENCTBUS SKOJOTNMYECKUX (PaKTOPOB HA OPraHHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
PHEPIrUM B DKOCUCTEMAaX, AHTPOIOTEHHBIX H3MEHEHUN B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Onochepe;
YMEHUE TMPUMEHATHh TMOJYyYEHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUA NMPAKTUYECKUX PELICHUUA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIUX JII0/IeH, COOIOIEHUSI HOPM IPaMOTHOIO MOBEJCHHS B OKPYXKaIoLIei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOOIOIb30BAHNUS;



YMEHHUE pelaTh 3JEMEHTApHBIE OMOJIOTMYECKHE 3a/Jadd, COCTaBIATH CXEMBbI
NIEPEHOCa BEIIECTB U SHEPTHU B IKOCUCTEMaX (IIeTIH MTUTAHWMS);

YMEHHE BBITIOIHSITH JJa00paTOPHBIC U MPAKTUIECKHE PabOTHI, COOMIOAATh MIPaBHiIa
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPUTUYECKH  OIICHMBATh W  HWHTEPNPETHUPOBATH  WHPOPMAIUIO
OMOJIOTHUECKOTO  COJEP)KaHUs, BKIIOYAIONIYIO0 I[ICEBJIOHAYYHBIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(GOpPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;
YMEHHE CO3/1aBaThb COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OWONOTHYECKYI0O  HMH(POPMAIUIO W3  HECKOJbKHUX HMCTOYHUKOB, TPaMOTHO

MCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

TEMATHUYECKOE INTAHUPOBAHUE

OHOTEXHOJIOTHHA

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

10 KJIACC
HanMeHoBaHe KonnuecTBo yacos
Ne /| pasenons u Tem DnekTpoHHbIC (IU(PPOBLIE) |
B pasa Beero Konrponbusie | Ilp. o0Opa3oBaTeNbHbIE PECYPCHI
TIpOrpaMMel paboThl paboThI
1 buonorus xak Hayka 2 0.5 bubmorexa
ITOK https://m.edsoo.ru/7f41¢c292
5 JKuBbie cCUCTEMBI U UX 1 bubnuortexa
OpraHu3aIus IHOK https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U 8 1 1 bubnuortexa
CTPOCHHE KIIETKU LIOK https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh 5 bubnmnoreka
KIIETKH IIOK https://m.edsoo.ru/7f41c292
PasmHoOXeHuEe 1
5 MHIUBUAYAJIBHOE 5 1 bubmorexa
ITOK https://m.edsoo.ru/7f41¢c292
pa3BHTHE OPTAHU3MOB
HacnencrsenHocts u
6 W3MECHUYHBOCTH 8 1 15 bubmorexa
IIOK https://m.edsoo.ru/7f41c292
OpPraHHU3MOB
Cenexius OpraHU3MOB. Er6motexa
7 OcHOBBI 3




8 PesepBHOe Bpems 1 bubmorexa
IHOK https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO 34 9
YACOB I10 ITPOTPAMME
11 KJIACC
HanMeHoBaHe KomnugectBo yacos
Ne 1/t | paspenos i TeM DnekTpoHHbIC (IU(PPOBHIE)
) Beero KomnTp. Hpakru o0pa3oBaTeNnbHbIC PECYPCHI
TIPOTrpaMMbl paboTel | pabOTHI
1 OBOJIIOIIMOHHASA 9 1 Bbubanoreka
OnoJIorHus IHOK https://m.edsoo.ru/7f41cc74
Bo3uuknoBeHue u
2 a3BUTHE JKM3HH Ha 9 1 0.5 bubnorexa
P ' IHOK https://m.edsoo.ru/7f41cc74
3emite
3 Opranu3Mbl 1 5 1 bubnuoreka
OKpYKaroIas cpeaa HOK https://m.edsoo.ru/7f41cc74
4 3CK00(3160111“I§ZZ](3§1?6 9 1 Bubmiorexa
IHOK https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE Bpems 2 bubmaorexa
p p IHOK https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO 34 9 95
YACOB I10 ITPOIT'PAMME '

ITOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne i/t

Tema ypoka

Komn-Bo yacos

ara

Bcero

IIpak.
paboThI

HU3YUCHUA

MeTto1bl TO3HAHUS KUBOW TPUPOJIBIL.
YpoBHU OpraHu3aIyu >KUBOU PUPOJIBIL.
[TpakTtuyeckas padora Ne 1
«HMcnonb3oBaHue pa3IMdHbIX METOJIOB IpU
U3y4eHHH OMOJIOrHYECKHX 0OBEKTOBY

0.5

XUMHWYeCKHUH cocTaB KiIeTKH. Boga u

MHHCPAJIBHBIC COJIN

JlononauTensHa
uHpopmanus



benku. CoctaB u ctpoeHne OEIKOB

DepMeHThI — OHOJIOTUYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1

4 «M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH 0.5
dbepMeHTOB (Ha MpUMepe aMIIIa3bl WK
KaTaasbl)»

5 Yrneoasl. Jlunuabt

6 Hyxnennosbie kuciotsl. ATD

7 HcTopust 1 METOIbI N3yUEHUS KIIETKH.

Kiterounas reopus

8 Krerka Kak 11e10CTHasI )KMBasi CHCTEMa
Crpoenue syKapruoTHUYECKON KIIETKH.

JlaGopaTtopnas padora Ne 2 «3yuenue

9 CTPOCHHS KJIETOK PACTCHUH, )KUBOTHBIX, 05
rpuOOB U OaKTepuid 1O MEKPOCKOTIOM Ha '
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»

10 Metabonu3m. DHepreTHIecKuii oOMeH

11 ®dortocuHTE3. XEMOCHHTE3

12 buocunres 6enka. TpaHCKpUTIIIHS 1
TPAHCIISAUS

13 O0o01IeHrEe U TIOBTOPEHUE

14 KonTponbnas padora Nel

15 MeTob1 U JOCTHXKEHUS CENEeKITNN PACTCHHMA
Y )KHBOTHBIX
JKu3HeHHbIN UK KIeTKU. [{enenue
kIeTku. Mutos. JlabopatopHas padora Ne 3

16 «Habmonenre MuUTO3a B KJIETKaX KOHYUKA 0.5
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax

17 Hexknerounsie hopmbl )KM3HU — BUPYCHI

18 @opMBbI pa3MHOKEHUSI OPraHU3MOB

19 Meiio3
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

20 OmnonorBopenue. Jlaboparoprast pabora No 05
4 «3ydeHune CTpOCHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTaxy»

21 NuauBuayalbHOE pa3BUTHE OPraHU3MOB




99 ['eHeTHKa — HayKa O HACJIEJACTBEHHOCTH U 1
U3MEHUYUBOCTH

23 3aKOHOMEPHOCTH HaCJICTOBAHHSI 1
MpU3HAKOB. MOHOTUOPUIHOE CKPEIIUBAHNE

24 JuruOpunHoe ckpenuBaHue. 3aK0H 1
HE3aBUCHMOTO HACJICJIOBaHUS IPU3HAKOB
CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.

JlaGopaTtopnast pabora Ne 5 «3yuenue

25 PE3yIbTaTOB MOHOTHOPHUTHOTO 1 1 0.5
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHITBI
Ha FOTOBBIX MUKPOIpErapaTax»

2% I'enerrka nona. HacnegoBanue npu3HaKkoB, 1
CIICTIJICHHBIX C ITOJIOM
W3menunBocTh. HeHacencrBeHHas
M3MEHYMBOCTb. JIJabopaTopHas padota Ne 6.

97 W3yueHre MoupuKaImoHHON 1 05
W3MEHUYUBOCTH, TIOCTPOCHHUE '
BapUAIMOHHOTO PsiJia ¥ BAPUALIMOHHOM
KpHUBOW»

HacnencrBeHHast U3MEHYHBOCTb.

28 JlabopaTtopnast padota Ne 7. «Ananus 1 05
MYTaIMi y JpO30(HIIbI HA TOTOBBIX '
MUKpOIIpEnapaTax»

29 ['eHeTnka yemoBeka 1

30 Cenexnus Kak HayKa U TpoIece 1

31 broTtexHoorNs Kak orpacis Ipou3BOACTBA 1
PesepsHblil ypok. O600111eHIE 110 TeMe

32 «HacnecTBeHHOCTh M N3MEHYUBOCTH 1
OpPTaHU3MOBY

33 KonTponbnast pabota No2 1

34 PesepBHbIil ypox 1

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME

11 KJIACC

Kon-Bo vacos
ara OTIOJTHUTEIbHAS
No ni/mt | Tema ypoka Moak A A
Beero pax. u3ydeHus | uHpopMaius

paboThI




OBOJIIONUS U METOILI €6
nsyuyenus. Mcropus
MPEJICTaBICHUN O pa3BUTUHU
JKM3HU Ha 3eMIIc.

HOKaSaTGHBCTBa 3BOJIIOIUH

MuxkposBontonus. Bu.
Kpurepuu Buna

HOHy.H}IL[I/I}I KakK 3JICMCHTapHasA
CIIMHMIIA BU/IA U SBOJTIOIIHH.
JlaboparopHas pabota Ne 1
«CpaBHEHHE BUJIOB I10
MOP(OJIOTHUECCKOMY KPUTEPUIOY»

0.5

JIBIOKyIIIME CHUITBI
(amemeHTapHBIE (PAKTOPHI)
DBOJIOLUU

EcrecTBeHHbIi 0TOOp U €ro
bopmbl

PesynbTarhl 3BONIIONINN:
MPHUCIIOCOOJICHHOCTD
OpPraHu3MOB U
BUI000pa3oBaHue.
JlaboparopHas padota Ne 2
«Onucanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO
XapakTepa

0.5

Hanpasnenus u nytu
MaKpOdIBOJIOLUH.
Heo6patumocTs 3BoIOLIUMN

[IpoucxoxaeHne KU3HU Ha
3emiie

10

I'eoxpononorus. Pazsutue
YKU3HH Ha 3eMJIe TI0 dpaM U
nepuoiam

11

OCHOBHBIE 3TaIbl YBOIIOLUN
PaCTUTENHHOTO U JKUBOTHOTO
mupa. [IpakTudeckast pabora No
1 «M3y4yeHune uckonaeMbIx
OCTAaTKOB PACTEHUH U )KUBOTHBIX
B KOJIICKITHSIX )

0.5

12

CoBpemeHHas cucrema
OpraHUYEeCcCKOro Mupa




13

O06001eHre 1 TOBTOPEHHE
H3Y4YEHHOTO

14

Kontposbnas pabora Nel

15

DBOITIOLUS YeTOBEKa
(anTpomnorenes)

16

JBmxyuie cuibl ((aKTophl)
aHTpOIIOreHe3a

17

OCHOBHBIE CTaAHN DBOJIOIUNA
YyeJloBeKa

18

UYenoBeyeckue pacsl U
MPUPOIHBIE aanTalluU
yeJoBeKa

19

O06001enue Mo TeMe
«BO3HUKHOBEHHE U pa3BUTHE
JKM3HH Ha 3eMJIe»

20

Okosorus kKak Hayka. Cpe/sl
00HMTaHHS ¥ SKOJIOTHYECKUE
(bakTopsI

21

AbGuotnyeckue GaKkTopEI.
JlaboparopHas pabota Ne 3.
«Mopdodomnoruaeckue
0COOCHHOCTH PaCTeHHI U3
Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4.
«BnusHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

0.5

22

buotnueckue paxTopsl

23

OKOJIOTUYECKHE
XapaKTEPUCTUKU MOMYJIALINH.
[IpakTuueckas padora Ne 2
«IToacuét mIoTHOCTH
MOMYJISIIUKA pa3HBIX BUOB
pacTeHu

0.5

24

Coo0bmiecTBa OpraHu3MOB —
OHOoLEeHO03

25

DKOJIOTHYECKHE CHCTEMBI
(3K0CHCTEMBI)

26

OCHOBHBIC TTOKa3aTeIIH
DKOCHUCTEMEBI. DKOJIOTHUUCCKHE
nupamupl. CBONCTBA
skocucreM. Cykieccus




27 [IpupoHbIE S5KOCUCTEMBI 1

28 AHTpPOIIOr€HHBIE IKOCUCTEMBI 1
buocdepa — rnobanpHas

29 1
IKOCHUCTEMA 3eMITH
3aKOHOMEPHOCTH

30 1
CYIIECTBOBaHUS OHOCHEpHI
YenoseuecTBo B Omochepe

31 1
e

30 O6o06menne Tembl «CoobiiecTBa 1
Y 3KOJIOTHYECKHE CUCTEMBI»

33 Kontponbnas padota No2 1

34 PesepBHbIil ypok 1

OBLIEE KOJIMYECTBO YACOB I1O0 34 25

[TPOI'PAMME '

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* buonorus, 10 knacc/ benses [.K., Aemvmur I'.M., Ky3unenosa JI.H. u npyrue;
nox penakiuei bensesa J[.K., JIpimmuna .M., AkimonepHoe 00111eCTBO
«M3narenbctBo «IIpocBenieHue

* buonorus, 11 knacc/ bensies [{.K., bopoauun [1.M., Apimmui I'.M. u apyrue; noa
penakuueit bensera I.K., Ipimmuna .M., AkiinonepHoe o0111ecTBO
«M3parensctBO «IIpocBenienne»

METOAUYECKHE MATEPUAJIBI J1JIs1 YUUTEJISA
MeTtoanyeckoe nocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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